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E D IT O R IA L
AT  a m eeting of rep resen ta tiv es  of zinc 

producers in  E ngland , th e  co n tin en t 
of E urope, C anada, an d  Mexico, held  la st 
m on th , i t  was decided to  cu rta il p roduction  
still fu rth e r  d uring  th e  rem ainder of th e  y ear 
to  10% , as aga inst 5%  during  th e  first six 
m onths. The ra te  of p roduction  for 1930 
will be decided la ter.

FO R som e tim e th e  G overnors of th e  
Im p eria l College of Science and  

Technology h av e  h ad  it in m ind  to  ex tend  
th e  U nion and  H ostel, owing to  th e  p o p u la rity  
of these aids to  social life. A s ta r t  was 
recen tly  m ade w ith  th e  erection  of th e  new  
build ing, b u t a t  p resen t th e  funds in  h an d  
are only sufficient for th e  com pletion  of tw o 
of th e  in ten d ed  five storeys, and  an  appeal 
is being m ade for a  fu rth e r  £18,000 in  order 
th a t  th e  whole of th e  five sto reys shall be 
com pleted  a t  one tim e. T he new  bu ild ing  
w ill com plete th e  quadrang le, of w hich th e  
th ree  o ther sides consist of th e  U nion, H ostel, 
and  B o tan y  and  B iochem istry  build ings. 
T he ground  floor w ill co n ta in  tw o large 
lounges, a  com m ittee or silence room , th e  
College booksta ll, an d  a  residen tia l fla t for 
th e  w arden, and  th e  first floor will con ta in  33 
study-bedroom s, th u s  increasing th e  H ostel 
accom m odation to  82. A scientific fea tu re  
of th e  new  build ing  w ill be a  cen tra l h ea tin g  
in sta lla tio n  on th e  Sulzer electrical system , 
w hereby  th e  w a te r w ill be h ea te d  during  
periods of th e  d ay  w hen th e re  is a  m in im um  
dem and for cu rren t.

IN our J a n u a ry  issue we w ro te  a t  some 
length  on th e  fo rthcom ing  m eetings of 

scientific societies in S ou th  Africa. The first 
of these is th a t  of th e  B ritish  A ssociation, 
which com m enced la st m on th . Sir T hom as 
H olland, in  his p residen tia l address, 
developed still fu rth e r  h is thesis on th e  
political im portance of m ineral resources and  
suggested th a t  th e  Kellogg an ti-w ar pac t 
could be g rea tly  streng thened  if th e  tw o 
chief p roducers—th e  B ritish  E m pire  an d  th e  
U nited  S ta tes— com bined to  veto  th e  supp ly  
of ores and  m etals to  non-com plying nations. 
Among o ther im p o rta n t com m unications w as 
one by  Dr. Jo h n  S. H aldane, w ho p u t forw ard 
the  suggestion th a t  m ining a t g rea t dep th  
should be done d ry  and  th e  effects of sharp  
silica coun terac ted  by  th e  add ition  of h a rm 
less rock dust. In  th e  cu rren t m o n th  the  
fifteenth  In te rn a tio n a l G eological Congress is

being held , an d  of th e  num erous papers 
p ro b ab ly  th a t  of D r. J .  A . B ancroft on the 
geology of th e  copper regions of Northern 
R hodesia w ill be th e  m ost in te resting  to our 
readers. T he M a g a z i n e ,  how ever, will 
devote m ore specia l a tte n tio n  to  the third 
E m pire  M ining an d  M etallu rg ical Congress, 
w hich is due to  com m ence ea rly  next year'. 
A t th e  p resen t tim e it  is on ly  necessary for 
us to  d raw  a tte n tio n  to  th e  pam phlet just 
issued ou tlin ing  th e  jou rney , the  details of 
trav e l, e tc . Those co n tem p la tin g  the visit 
shou ld  com m unicate  w ith  the  Congress 
H ea d q u arte rs  a t 1 0 0 , F ore  S tree t, Johannes
burg, or w ith  th e  In s titu tio n  of Mining and 
M etallurgy, a t  225, C ity  R oad , London 
E .C . 2 .

PR E S S U R E  of cu rren t m atte r of 
im portance p rev en ted  our referring 

to  th e  ce leb ra tion  of th e  cen tenary  of the 
d e a th  of Sir H u m p h ry  D avy, which took 
p lace du rin g  Ju n e  a t  Penzance, his birth
place. A ddresses were given b y  Sir Humphry 
D av y  R olleston, th e  em inen t doctor, and 
b y  S ir J .  A. F lem ing, the  electrician, and 
a  w rea th  was p laced  on his s ta tu e  at the 
h ead  of M arket Je w  S treet. No doubt 
th e  m ining engineer considers Sir Humphry’s 
chief claim  to  fam e w as his discovery of 
th e  princip le of th e  sa fe ty  lam p, which still 
holds a  p lace am ong coal-m ine illuminants. 
On th e  o th e r h an d , the  m etallurgist will 
rep ly  b y  quo ting  D a v y ’s w ork on the 
fu n d am en ta l laws of electro-chem istry as 
his g rea t tour de force. Mining engineer 
an d  m etallu rg ist, how ever, un ite  in blessing 
h im  w hen th e y  p a y  a v isit to  the dentist, 
for w as he n o t the  discoverer of laughing 
gas ? O ther n o tab le  w ork done by him was 
th e  p roduction  of m etallic  sodium and 
po tassium , th e  d em onstra tion  th a t  chlorine 
is an  e lem en t in s tead  of being the 
"  deph log isticated  m arine  acid ” as supposed 
b y  Scheele, its  discoverer, an d  th a t oxygen 
is n o t the  principle of ac id ity , as supposed by 
Lavoisier. D av y  won considerable success 
as a public lec tu re r a t  th e  R oyal Institution, 
and  in la te r  y ea rs  he becam e a  power as 
P resid en t of th e  R oya l Society. As an 
in vestiga to r he has been called excitable 
and  ra sh , an d  as a  p erso n a lity  somewhat 
th e a tr ic a l, w hile his tr e a tm e n t of his 
subord inates, n o ta b ly  F a rad a y , was not 
all th a t  could be desired , b u t his serious work 
for science fa r overw eighs these lit tle  failings.
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fT 'H E  bicentenary  of th e  d ea th  of Thom as 
e nu®etoit 1  Newcomen on A ugust 5, 1729, has 

> i |  been celebrated by  a  jo in t m eeting  of the 
> o |S , Newcomen Society an d  th e  Devonshire 

Association, held a t  D artm o u th , th e  b irth - 
Ul!:E' S;.' place of the inventor. T hough N ew com en’s 

engine was the  first p rac ticab le m achine for 
> « 11, obtaining power from  steam  and  was applied 

fairly extensively to  th e  drainage of mines, 
it was not a perm anen t com m ercial success 
owing to the large am ount of fuel required. 

i0llI,ltMlit:. The inform ation available re la ting  to  his 
•emplatitp work is very  scan ty  and  little  is know n of 
■ "itk tlf' him personally. The Newcom en Society has 
Fore Street1 done much in collecting s tra y  facts, b u t m uch 
Station(¡[j. more remains to  be done in order to  place him  
City Rj;j in his true historical niche. I t  has been 

established th a t he was an ironm onger who
   supplied west coun try  m ines w ith  steel and

other requisites and  it  was supposed he 
cuirent e  was impressed w ith  th e  necessity  of com- 

evented «■ bating mine w ater in dep th , b u t there  is no 
I tie catoi record of his ap titu d e  for the  s tu d y  of the  
try Day,h problem or of his knowledge of o th e r  
it Pemante,'- people’s investigations. H e m ust, however, 
edvenbvSir! have known of S avery’s engine, in  which 
e eminent hr water is draw n upw ards by  th e  condensation 
Hi tf,e dgj., of steam in a device now associated  w ith  the 
1 on his sit pulsometer, and  also of P ap in ’s engine, in 
'w Street 5 which the same effect is ob ta ined  w ith  a 
tOflsjdeisSrfc piston and cylinder. H e im proved on the  
. , . V work of these tw o inventors by  in troducing 

. valve-gear and  the  in te rn a l injection of 
" T; i condensing w ater in to  th e  cylinder, the  

r A former giving the  au to m atic  supply and  cut- 
, ()f steaiIli whir h m ade th e  m achine self-

. controlling. E ven tually  Savery, who had  
" ,G~ obtained a  p a ten t, and  Newcom en joined 

A' forces and the  engines were m ade on the  
latter’s principle. U n til recen tly  th e  only 

avtl!jy extant record of the ir w ork was a p rin t dated  
~ : 1719 of a “ S team  E ngine near D udley

pastiej invented  by  Savery and  Newcomen 
: ’i: /  and erected by  th e  la tte r  in 1712.” In  1925, 

nitration however, an earlier p rin t was discovered a t 
tead o! Worcester College, Oxford, which clearly 
rifle ad ; shows the self-acting valve-gear and  the  
erer, andtb, injection apparatus. O ther evidence as to  
icidit}A'T; the nature of the  engine is prov ided  by  the 
cousidefl® designs on certa in  Cornish penny tokens and  
ieioyalfc- by the illu strations of these in B orlase’s 
became a r  book and o ther publications rela ting  to  the  
il Society, county. I t  is know n th a t  a num ber of his 
en called tf machines were a t w ork in Cornwall for m any 
rsonalit}' $ years un til they  gave w ay to  the  W a tt 
treatmeial engines, one a u th o rity  giving the  num ber 
'araday, ® at 6 6 . The first was a t W heal Vor in Breage 
utilise riot district, w hich was erected some tim e

betw een 1710 and  1714, an d  th e re  are  specific 
records of p lan ts  in th e  W endron d is tric t and  
a t G w ennap and  St. Agnes, b u t th e  localities 
w here th e  rem ainder were erected  are n o t 
now known. There is no existing p o r tra it of 
Newcom en and  no descrip tion  of his appear
ance. H is only m em orial is in  D artm o u th  
Tow n G ardens, b u t as a resu lt of th e  recen t 
m eeting it  is hoped th a t  his services to  
engineering practice w ill be public ly  
recognized in  th e  centre of Em pire. W hy 
n o t call the  new  bridge to  be erected  a t 
Charing Cross th e  “ Newcom en ” ?

P y r itic  O r e -B o d ie s

T he origin of th e  Rio T in to  an d  sim ilar 
m assive py ritic  ore-bodies has form ed th e  
sub ject of discussion am ong geologists and  
m ining m en for m an y  years, and  th e  theories 
of m agm atic  an d  hyd ro therm al origin have 
a lte rn a ted  in  popu larity . The m agm atic 
th eo ry  has been upheld  b y  Scandinavian  
geologists an d  i t  has been generally  allowed 
th a t  th e  application  of th is  theo ry  to  th e  
deposits in  N orw ay has been justified. As 
regards Rio T in to  th a t  b rillian t young 
geologist, A. M. F in layson, un fo rtu n a te ly  
k illed in  th e  G reat W ar, b rough t once m ore 
th e  hy d ro th erm a l th eo ry  in to  prom inence. 
Six years ago th e  whole m a tte r  was discussed 
a t  th e  In s titu tio n  of M ining and  M etallurgy, 
w hen th e  la te  H . F . Collins p resen ted  a 
review  of cu rren t knowledge, and  he, too, 
inclined to  hyd ro therm al replacem ent. More 
recen tly  Mr. A. M. B atem an, th e  dis
tinguished  A m erican geologist, m ade an 
ex tensive exam ination  of th e  region and  
published his views in  Economic Geology 
in 1927, arguing in favour of hydro therm al 
replacem ent. The la tes t con tribu to r to  th e  
discussion is Mr. G. V ibart Douglas, chief 
geologist to  th e  Rio T in to  Com pany, who, 
a fte r w riting  brief no tes for N ature  and  
Economic Geology and  presen ting  a  paper 
to  th e  B ritish  A ssociation last year, has 
p resen ted  his views in the  Geological M agazine 
for Ju ly . Mr. D ouglas endorses Mr. B a te
m an ’s views and  gives additional evidence 
in favour of replacem ent. H e draw s a t te n 
tion  to  th e  s tru c tu re  of th e  stockw orks where 
veins contain ing sulphides exist in  th e  
porphyry . H e shows th a t  the  veins, w hether 
a  m etre  or a m illim etre wide, are of the  sam e 
com position, and  argues th a t  th is  un iform ity  
dem onstrates th a t  all were deposited by  th e  
sam e carrier, and  th a t  i t  w ould be im possible
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for a  m agm a to  traverse  these veins for 
any  distance and  s ta y  liquid. H e also shows 
th a t  horses of b o th  slate and  p o rp h y ry  
ac tua lly  do exist in th e  ore, in  sp ite  of 
asseverations to  th e  co n tra ry  w hich have 
frequently  been m ade. M oreover he brings 
evidence th a t  on th e  sla te  con tac t ore can 
be found which has inherited  th e  cleavage 
of th e  slate, w ith th e  sam e o rien ta tion .

P erhaps, however, th e  m ost in te resting  
feature of Mr. D ouglas’s p ap e r is th e  w ar 
which he carries in to  th e  S cand inav ian  
geological cam p by  expressing h is opinion 
th a t conditions a t  O rkla and  S ulite lm a 
can be equally  well if n o t b e tte r  explained 
by  the  replacem ent th a n  by  th e  m agm atic  
theory. H e had  had  th e  ad v an tag e  of 
Professor V ogt’s personal exposition  of th e  
m agm atic theory , b u t his own w ork in th e  
field a t Sulite lm a did no t, in his opinion, 
confirm Professor V og t’s views. F o r 
instance, he found rem n an ts  of schist 
w ith in  the  ore hav ing  th e  sam e o rien ta tion  
as the  hanging-w all and  foot-w all an d  no ted  
th a t  the  m assive ore has no chilled m argin  
such as w ould be expected  if th e  ore h ad  been 
in truded  as a  m agm a. Mr. D ouglas’s evidence 
in favour of rep lacem ent a t  Sulitelm a is 
qu ite  brief, an d  no doub t all geologists w ould 
be glad if he w ould expand  his argum ents 
in g reater detail.

The m ention of th e  stockw ork of sulphide- 
bearing veins in p o rphy ry  draw s a tte n tio n  
to  th e  fact th a t  th is  ty p e  of deposit is now  
receiving th e  a tte n tio n  of th e  m ining 
engineers a t  Rio T into . In  his speech to  
shareholders th ree  m onths ago th e  chairm an, 
Sir A uckland Geddes, m entioned  th a t  these 
deposits are in  course of developm ent and  
th a t  concen tra tion  p la n t has been erected  
for the ir trea tm e n t T hus in th e  fu tu re  
Rio T in to  will no longer be solely identified 
w ith th e  m ining of m assive pyrites.

A u str a lia n  G e o p h y s ic a l In v e s t ig a t io n s
Two years ago announcem en t w as m ade 

th a t the  A ustralian  D evelopm ent an d  M igra
tion Commission, of w hich Mr. H . W. G epp 
is chairm an, in tended  to  conduct geophysical 
te sts  on a large scale, w ith  a  view to  assisting 
th e  m ining in d u stry . A t th e  tim e Mr. Gepp 
and  associates p resen ted  a  p ap e r on th e  
new prospecting m ethods to  th e  A ustra lasian  
In s titu te  of M ining and  M etallurgy, th u s  
greatly  increasing th e  public in te rest therein , 
and it was decided to  estab lish  an  Im 
perial Geophysical E x p erim en ta l Survey,

th e  funds being prov ided  by  th e  B ritish and 
Com m onw ealth  G overnm ents, to  carry  out 
Mr. G epp’s idea. Mr. A. B roughton Edge 
w as appo in ted  head  of th e  organization and 
h as  a lread y  spen t a  te rm  in th e  Common
w ealth . W hen recen tly  in  London he briefly 
o u tlined  for th e  benefit of th e  M a g a zin e  

of th e  w ork in which he isth e  progress 
engaged.

T he w ork 
chiefly of a

u n d e rta k en  a t  first consisted 
com prehensive s tudy  of the 

various m ethods and  th e  instrum ents and 
equ ipm en t em ployed, th e  investigations 
being m ade on a  field scale. In  th is way an 
idea was o b ta in ed  of th e  special applications 
and  th e  lim ita tio n s  of th e  various instru
m en ts and  processes. The preliminary 
investiga tions on these lines having been 
com pleted , specific app lica tions of the 
m ethods were u n d e rta k en  in th e  field. A 
g rav im etric  su rvey  of th e  brow n coalfield 
of V icto ria  has a lread y  been completed. 
A nother g rav im etric  su rvey  is now being 
m ade in  th e  L akes E n tran c e  d is tric t in which 
borings for oil have been carried  out during 
th e  la st tw o years, and  a  m agnetic survey is 
being m ade, if it is n o t a lready  complete, of 
th e  sam e a rea . S ubsequen t to  th e  testing of 
different e lec trica l m ethods in various parts 
of N ew S ou th  W ales, n o ta b ly  th e  Lake George 
copper area , th e  several p a rties  working this 
system  v is ited  T asm ania , w here the silver- 
lead  an d  copper-n ickel lodes of Zeehan and 
th e  tin -b earin g  p y rrh o tite  sills of Renison 
Bell received a tte n tio n . One of these 
e lec trica l p a rtie s  is being sen t to  West 
A ustra lia , w here th e  N ortham pton  lead 
deposits w ill p robab ly  be exam ined. Another 
p a r ty , specializing in th e  seismic method, 
com m enced w ork on th e  G ulgong auriferous 
deep leads, New S outh  W ales, and  may later 
be engaged in  th e  L akes E n trance area. 
I t  is in tended  w herever possible to  follow 
up  th e  investiga tions b y  drilling campaigns 
w ith  th e  ob ject of p rov ing  the results 
ob ta ined . This course is n o t always easy to 
arrange on account of objections raised by 
land  owners, b u t as th e  various Mines 
D ep artm en ts  are g iv ing valuab le assistance 
to  th e  S urvey  an y  difficulties th a t  arise may 
be sm oothed down. A case w here definite 
arrangem ents for d rilling  have  been made is 
th e  Renison Bell.

Six or seven electrical ty p es of prospecting 
are being stud ied . In  th is  connection  one of 
th e  problem s to  be tack led  is to  ascertain 
th e  effect of saline w aters on th e  electrical 
survey  and, as a  corollary, to  ap p ly  electrical

ft

a  33 
;0

m

m

fjaii

BLtl
bi 
I ft 

■8

A
pit

i®|



AUGUST, 1929 69

U

Hi, "1' H

m * k t

taken 

reben* 
id tin 

td, the i

Jt first i

' «f;

‘ » e  special® ,j
; °- tit varisjj
*  ft f  

«1

rtaken  in the j  
° f  t i e  t e u t  

read y  b  « ,  
c  survey is p

methods, if possible, to  th e  location of 
underground w aters. The presence of u n d er
ground saline w ate rs—w hich are w idespread 
in A ustralia— w ould appear to  have a 
restricting influence on th e  electrical p rospec t
ing of such regions as th e  M oonta and  
Wallaroo copper areas (South A ustralia) and 
the N ortham pton lead field (W est A ustralia), 
while the location of underground  fresh w ater 
is of particular ag ricu ltu ra l im portance in the  
Mallee (Victoria) and  for th e  3,500 farm s 
scheme of the  D evelopm ent and  M igration 
Commission in W est A ustralia . Before the  
Survey ends early  n ex t year p rac tica lly  all 
known system s of geophysical prospecting 
will have been te sted  over a  wide range of 
mineral occurrences. The keen in te rest of 
Australian m etallu rg ists and  m ining m en 
and the support of a strong  C om m ittee in 
Great B rita in  in the  w ork of th e  Survey 
should ensure th e  production  of a  report 
well w orthy of close a tten tio n  and  justify ing 
the expenditure incurred.
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T h e  T in  P o s it io n
In our last issue we com m ented briefly  

on the calling of a  m eeting of leading tin  
producers, held ju s t prior to  our day  of p u b 
lication, having for its  object th e  considera
tion of a proposal to  form  a  tin  producers’ 
association, th e  function  of w hich w ould be 
to stabilize th e  price and  rationalize th e  
output of the  m etal. This m eeting was duly 
held, under th e  chairm anship  of Sir E dm und  
Davis, and 167 com panies were represented. 
The im m ediate resu lt of th e  m eeting was 
the passing of a  unanim ous resolution to  
establish such an  association, followed by  
the nom ination of a  Provisional Council 
of 21, of whom 14 represented  M alaya, two 
Nigeria, two Siam and  B urm a, tw o Cornwall, 
and one A ustralia. I t  is understood  th a t  th is 
council’s d u ty  is to  discuss th e  various 
arguments for and  against th e  establishm ent 
of a control and  to  suggest th e  m ost feasible 
propositions, if a  control is decided on. 
A sta tem ent by  th is  council has been 
promised, b u t up to  the  tim e of w riting  has 
not been published. W e have before us a 
list of the m em bers of th e  Provisional Council, 
but no good reason exists for reproducing 
it here, as there  is some doub t w hether all 
those nom inated  will serve.

On general principles th e  idea of a  control 
has recently  won a  certain  am ount of 
cautious support from  influential people 
who a t first were no t favourable, b u t there

are still w averers and  ou t-and-ou t objectors. 
No doub t the  u ltim ate  decision of bo th  
supporters and  w averers will depend on 
th e  n a tu re  of th e  ac tua l proposals p u t 
forw ard and  u n til th is  stage has been reached 
i t  is fu tile to  m ake com m ents or criticism s 
here. I t  is obvious, however, th a t  under 
p resen t conditions of tin  p roduction  i t  will 
be difficult to  arrive a t any  scheme which 
is to  th e  d irect com m ercial advan tage  of 
everybody, and  w hether any  group of business 
m en can be induced to  ad o p t an  a ttitu d e  
th a t  verges on th e  a ltru is tic  is open to  
doubt. If any  proposals are forthcom ing 
w hereby th e  price could be stabilized a t, 
say, £250 and  the  floating of new properties 
res tric ted  to  probable requirem ents they  
should receive support, and  if th e  m arke t 
should righ t itself au tom atica lly  in the  
m eantim e— as it  gives indications of doing 
a t  p resen t— the deliberations of th e  council 
should no t be suspended b u t p reparations 
m ade for th e  fu ture .

W hile w riting  on tin  rationalization  and  
a  producers’ association it  is app rop ria te  
to  m ention  ano ther step  tak en  w ith  a  view 
to  benefiting the  tin  in d u stry —th e  form ation 
of a  T in A pplications Com m ittee, the  
function  of which is to  encourage m e ta l
lurgical research  in tin  and  its  alloys. A 
num ber of com panies representing  th e  tin  
m ining and  sm elting industries have sub
scribed funds for conducting  th is  b ranch  of 
research and  have placed th e  w ork in  the  
hands of th e  B ritish  N on-Ferrous M etals 
R esearch Association. The d u ty  of the  
T in A pplications Com m ittee will be “ to  
collect an d  dissem inate a g rea ter knowledge 
of the  properties of m etallic tin , to  investigate 
th e  ra tional and  economic scope of th e  
m e ta l’s chief industria l applications, to  
seek possible new uses for tin  and  tin  alloys, 
to  keep m anufactu rers and  consum ers 
inform ed as to  th e  resu lts of research, and  
to  encourage and  support s tu d y  and  research 
in  th e  above field.” The m ain  objects of 
th e  com m ittee are, of course, excellent, 
b u t there  is one aspect of th is  question 
to  which a tten tio n  m ay be draw n. W e refer 
to  the  seeking of possible new  uses for tin  
and  tin  alloys. In  view of the  approaching 
fam ine in tin , w hich, according to  th e  
au thorities, is due in a  few years, it m ay  no t 
be a ltogether wise to  ex tend  its  consum ption. 
R a th e r it would be b e tte r  to  seek for depend
able substitu tes  w herever possible, and  to  
confine th e  use of the  m etal to  applications 
w here it is en tirely  unreplaceable.
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In tr o d u ctio n .— The sum m er holidays are 

here and  the  C ity will be a  dull place for a 
m on th  or tw o. T here is some ex p ec ta tio n  
of dear m oney, owing to  th e  unusua lly  large 
exports of gold. The P arlia m en ta ry  recess 
w ithdraw s direct public no tice from  th e  
G overnm ent’s in ten tions as to  fu tu re  legisla
tion , b u t m em bers of th e  C abinet are  n o t 
far from  th e  centre of affairs an d  are d o u b t
less preparing  the ir p lans in read iness for 
th e  re-assem bling of P arliam en t.

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 Ju ly  was 853,370 oz. an d  in  th e  
outside d istric ts 36,110 oz., m aking  a  to ta l 
of 889,480 oz. The natives em ployed on th e  
gold m ines a t th e  end of th e  m o n th  to ta lled  
190,031, as com pared w ith  192,595 a t  th e  
end of June .

P ayab le  ore a t  th e  O nverw acht p la tin u m  
m ine in th e  L ydenburg  area  is approach ing  
exhaustion  and  th e  com pany announces th a t  
stoping m ay  cease before long. T his com pany 
s ta rted  m illing early  in  1926 an d  has p a id  
dividends to ta lling  27J%  on a  cap ita l of 
£450,000. The failure of th e  ore-body in 
dep th  is a  d isappo in tm en t to  th e  C entral 
M ining group.

R h o d e s ia .— The gold o u tp u t of Southern  
R hodesia for Ju n e  w as 48,406 oz., as com 
pared  w ith  48,189 oz. for May. O ther o u t
pu ts  for Ju n e  w e r e : Silver, 7,203 oz. ; 
coal, 88,741 tons ; chrom e ore, 38,562 tons ; 
asbestos, 3,355 tons ; m ica, 17 tons.

The rep o rt of th e  S ham va Mines shows th a t  
developm ents have con tinued  unfavourab le 
la te ly  and  th e  fu tu re  of th e  p ro p e rty  
depends on th e  resu lts  o b ta in ed  during  th e  
w ork done on th e  recom m endation  of D r. 
Malcolm M aclaren m ade earlier in  th e  year. 
D uring 1928 th e  ore tre a te d  was 573,400 
tons averaging 3 01 dw t. gold per ton , 
and  during  th e  sam e tim e th e  ore disclosed 
was 297,878 tons averaging ‘I ' l l  dw t. The 
reserve now  s tan d s a t  725,000 tons, averag ing  
3 2  dwt.

P articu lars of the  B w ana M’K ubw a Copper 
Mining Co. are given elsew here in th is  issue. 
The m ost im p o rta n t assets as regards th e  
fu ture are th e  N ’K an a  m ine and  in te rests  
w ith  the  R hodesian Selection T ru s t in the  
N ’K ana Concession. A t N ’K an a  m ine 
drilling has ind icated  th e  existence of
35,000,000 tons of ore averag ing  4 '2%  
copper, of which 31,000,000 to n s  is sulphide 
and the  rem ainder m ixed  oxide and  sulphide.

As regards N ’K an a  Concession, similar 
deposits are being proved  a t  M ufulira and 
o ther properties. A t th e  B w ana M’Kubwa 
m ine m an y  im provem ents have been 
in tro d u ced  in to  th e  am m onia process for 
tre a tin g  th e  oxidized ore a n d  i t  is estimated 
th a t  th e  J u ly  o u tp u t of 600 tons of copper 
b y  th is  process w ill y ield  a  profit of £5,000.
I t  is of in te re s t to  n o te  th a t  th e  company is 
engaging m ining labou r from  th e  North of 
E n g lan d  coal mines.

T he N ’C hanga Copper Mines, L td ., reports 
th a t  a t  th e  beg inn ing  of th e  curren t year 
th e  am oun t of m ixed  oxide-sulphide ore 
was es tim a ted  a t  31,000,000 tons averaging 
3 '85%  copper an d  th a t  m ore recent borings 
have m ade it  possible to  increase this 
es tim ate  considerably , b o th  as to  tonnage 
an d  copper con ten t. I t  is also notable *i
th a t  th e  p ropo rtion  of su lphide to  oxide is 
increasing. Two recen t bore-holes indicate 
an  average of 5 '1%  an d  6 '2%  copper, of 
w hich 2 '7%  an d  3 '4%  respectively  are in 
th e  form  of sulphides. W hen these ore-bodies 
are  developed i t  is in te n d ed  to  employ :
M inerals S ep ara tio n ’s copper segregation 
process for th e ir  tre a tm e n t.

Since fu rth e r  c a p ita l was subscribed for 
L oangw a Concessions in F ebruary  last 
th e  com pany has received fu rth e r  prospecting -
righ ts w hich cover th e  whole of th e  remainder 
of N o rth -E a ste rn  R hodesia n o t a t present ¿1  
g ran te d  to  a n y  o th e r p a r ty . This increases 
th e  to ta l  a rea  h e ld  u n d er concession from
84,000 square m iles to  134,000 square miles. 
P rospecting  is being u n d ertak en  energetically 
in  various localities.

I t  w as recen tly  announced  th a t  Mr. Charles
H . W hite  h a d  been sen t b y  Mr. Leslie 
U rq u h a rt to  prospect for copper in the 
N o rth  C h arte rlan d  Concession. Mr. White 
rep o rts  th a t  several zones carry ing  copper 
an d  iron p y rite s  h av e  been discovered and 
he advises th a t  th e  op tion  now  held by 
th e  M ining T rust, L td ., should  be exercised. ; 
A com pany will be form ed to  continue 
exploration  an d  developm ent.

The G aika Gold M ining Co. gives pre
lim inary  figures show ing th e  result of 
operations for th e  y ea r ended  A pril 30 last. 
D uring th is  period gold w orth  £97,972 was 
p roduced  from  an  unspecified am ount of 
ore and  th e  m in ing  p rofit w as £11,268. This 
does n o t include a n y  allow ance for expendi
tu re  on developm ent, w hich is estim ated at
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113,115. On th e  whole developm ent resu lts
were disappointing.

T an ganyika  a n d  N y a sa la n d .—A year 
ivedjj? ago the N yasa land  M inerals, L td ., was 
the Bn- v formed by  the  N ational M ining C orporation 

and others to  exam ine m ineral areas, 
,1';. Mr. W. H. R undall being sen t to  T angany ika 
ore and Mr. B aldw in D avies to  N yasaland. 
o il 65 Col. Villiers is cha irm an  a n d  Messrs. R. 
... WtonsM Annan and E. W. Ja n so n  are  on the  board ,
. a(Wb; while Mr. S tan ley  H. F o rd  is consulting 

“at®csc engineer. Mr. R undall has repo rted  hope- 
® Î fully on the  Ufipa and  R ukw a coal areas 

and on the  K idete  copper region, while 
f Mr. Davies has concen tra ted  on th e  Sum bu

°f the citj coaf deposits. I t  is no tew orthy  th a t  the  
'iL Governments of the  E a s t A frican s ta te s  are 
W.000 tons s? anxious to ob ta in  local supplies of coal. The 
at more roc:: board is issuing an  add itiona l 550,000 
;Me to inn® shares of Is. each to  continue prospecting  
r, both ast;; and developm ent.

B elg ian  C o n g o .— In  his speech to  share- 
of sulphide t; ; holders in T anganyika Concessions Sir 
ent bore-hok; Robert W illiams said th a t  U nion Minière 
and fil-, c.- is now w ithin sight of a  yearly  o u tp u t of 

!“o rapecfakt 2 0 0 ,0 0 0  tons of copper, add itiona l p lan t 
When tltt being under construction  to  provide for 
intended t): the increase over th e  p resen t yearly  ra te ,

's copper e  120,000 tons. He also reported  th a t  develop
ments are excellent a t  th e  K ansanshi m ine 

tal was snlsrii over the border in N orthern  Rhodesia, 
is in Febnr ' which was the  original p ro p erty  of 
ivedkttaf Tanganyika Concessions before th e  in terest 
‘wholeoftheie was taken in th e  K atan g a  mines, 
lodesia not n: G old C o a s t.—The A shanti Goldfields
pim' 1 ' Corporation reports excellent developm ents 
under 'coke on Obuasi shoot and  on th e  “ new 
it make.” On the  23rd level O buasi shoot

'dert'ikcnVr' cross-cut No. 5 show ed a  w id th  of 1 0  ft.
averaging 30 dw t. gold per ton . On th e  new 

i(t tu. make a cross-cut on th e  2 0 th  level gave
U.T >. 25 dwt. over 9 ft., one on th e  21st level

23 8 dwt. over 20 ft., and  one on the  23rd 
■ ;';'r u-;j. level 55 2 dw t. over 29 ft.
" "' G Taquah and  Abosso Mines is still in a

zones . s|-a ê 0f tran sitio n  and  th e  accounts for the  
a '” " j year ended M arch 31 la st show an  adverse

0« » »  balance of £g 5 gg A t th e  end of A ugust,
, slonlh 1928, the ore a t T aquah  was exhausted  and,
formed t# owing to  rearrangem ents in w orking, it was
ment. not possible to  send m uch ore from  th e  lower
ling fft and richer levels a t  Abosso to  th e  mill, so
ing ® f tha t the  supply  of ore cam e from  th e  older
fldeflp,. lower grade sections of th e  Abosso and
wrfiil*1 Adjah Rippo.
ecii d The A riston  Gold Mines, w hich s ta rte d  
ns/E®' producing a t th e  end of la s t year, repo rts  a
wee fa15! serious acciden t to  th e  pow er p lan t, w hich
h is es0

has rendered  a stoppage of m illing operations 
necessary. T he reconstruc tion  of the 
com pany has the reby  becom e necessary.

N ig er ia .—The la te s t com pany to  come 
under th e  influence of th e  A nglo-O riental 
group is R opp T in. This p ro p e rty  is to  be 
acquired  b y  th e  London T in  S yndicate, the  
purchase price being 140,000 shares of £1 
each in  th e  syndicate, each holder of six 
R opp shares of 4s. each receiving one new  
share. The chairm an of R opp is Sir E dm und  
D avis an d  th e  C onsolidated Gold F ields acts 
as consulting engineers.

A u str a lia .— Shareholders in th e  M ount 
M organ Co. have received £ 1 ,0 0 0 ,0 0 0  from  
th e  liqu idato rs, being a  re tu rn  of 2 0 s. in  the  
pound. In  add ition  th e  m ine and  rem ain ing  
assets have  been sold to  a  synd icate  for 
£70,000. This syndicate will form  a new  
com pany and  raise £ 1 0 0 ,0 0 0  for th e  purpose 
of operating  th e  m ine, em ploying a  leaching 
and  prec ip ita tion  m ethod.

T he d irectors of th e  W iluna Gold C orpora
tion  s ta te  th a t  recent operations have been 
cen tred  on th e  p rep a ra tio n  of th e  m ine for an 
in itia l o u tp u t of 40,000 tons of ore per m onth , 
chiefly from  th e  E a s t lode. As regards 
m etallurgical ex traction , experim ents have 
in d ica ted  a  fu rth e r profit of Is. 6 d. per ton , 
due p a r tly  to  increased recovery an d  p a r tly  
to  a  reduction  in costs.

T a s m a n ia .—The F edera tion  T in Mines, 
w hich s ta r te d  m illing in  F eb ruary , is now 
draw ing up  a  scheme for doubling th e  p lan t 
and  for redeem ing th e  debentures.

N ew  G u in e a .—The E llyou Goldfields 
D evelopm ent C orporation has decided, in 
order th a t  A ustralian  shareholders shall n o t 
be liable for B ritish  income tax , to  form  the  
final operating  com pany in A ustra lia  and  
no t in E ngland. A new  com pany, to  be 
called New G uinea Goldfields, is to  be form ed 
and  th ree  E nglish directors, Messrs. Leslie 
U rq u h art, A rth u r D ickinson, and  D eane P . 
Mitchell, are in A ustra lia  arranging  for its  
reg istra tion .

M a la y a .— K am par M alaya T in Dredging, 
L td ., was form ed in M arch, 1927, by  th e  
A nglo-Oriental group to  tre a t alluv ia l tin  
g round on th e  K am par R iver, K in ta  d istric t. 
I t  is now  announced th a t  th e  dredge s ta rte d  
operations on Ju n e  2 and  during  th a t  m onth  
ex tra c te d  50 tons of tin  concentra te  from  
123,700 cu. yd . of ground. The m onth ly  
o u tp u t will gradually  increase, as th e  capacity  
of th e  dredge is 215,000 cu. yd. per m onth . 
The yield per y a rd  w as 0'9 lb ., w hich for a
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s ta r t  shows up  well aga in st th e  es tim a ted  
value of the  ground, w hich was given a t  th e  
tim e of flotation  as 1 lb. per y a rd  in 2 0 ,0 0 0 ,0 0 0  
cu. yd. and  0'75 lb. in 3,000,000 cu. yd.

I t  will be rem em bered th a t  th e  K ay  Yew 
(K in ta  Valley) T in  Mines, w hich operates 
an unusual ty p e  of tin  p ro p erty  in  K in ta  
Valley, found la st year th a t  th e  resu lts  were 
n o t up  to  th e  estim ates in th e  prospectus, 
and  com m issioned Mr. L. G. A ttenborough  
to  m ake an  independent exam ination . Mr. 
A ttenborough’s rep o rt w as unfavourab le 
to  th e  property . The d irectors and  vendors 
were n o t satisfied w ith  th e  adverse rep o rt 
and  th ey  appo in ted  as m anager Mr. 
F rederick  W ickett, w ho rep o rted  for th e  
vendors, an d  elected Mr. N ance W illiam s 
to  th e  board. Mr. W ickett an d  Mr. W illiam s 
have a long experience of M alayan m ining 
and  it now  rests  w ith  them  to  prove th e  
accuracy of th e ir  views.

C a n a d a .— In our M ay issue it w as recorded 
th a t  th e  C onsolidated M ining an d  Sm elting 
Co. of C anada was proposing to  m an u fac tu re  
su lphate of am m onia from  n itrogen  fixed 
from  th e  air, in add ition  to  m ak ing  super
phosphate fertilizer as a t  p resen t. I t  is 
now announced th a t  th e  com pany has decided 
to  spend betw een seven and  eigh t million 
dollars during th e  nex t tw o years on am m onia 
p lan t, which will m ake su lpha te  a n d  phos
p hate  of am m onia. T his p la n t w ill have a  
daily  capac ity  of 35 tons of fixed am m onia.

U n ite d  S ta te s .— The liqu idation  of 
the  A rizona Copper Co. h as  been  concluded 
by  th e  p ay m en t of a  final d iv idend  of 
3s. 5d. per share, m ak ing  a  to ta l d is trib u tio n  
of 42s. 5d. p e r 5s. share. I t  will be  rem em 
bered th a t  th e  p ro p e rty  of th e  com pany  
was acquired  in 1921 b y  the  Phelps Dodge 
Corporation in exchange for 50,000 shares 
of $ 1 0 0  each. These shares w ere recen tly  
disposed of for cash an d  reso lutions passed 
to  d is trib u te  the  assets an d  w ind up  the 
com pany. The com pany  was form ed in 
1884 and  was a  pioneer of sou thern  A rizona 
developm ent.

V e n e z u e la .— Owing to  th e  lim ited  
am ount of developm ent done during  th e  y ear 
ended Ja n u a ry  31 last th e  New Gold F ields 
of Venezuela reports  th a t  th e  reserve rem ains 
substan tia lly  th e  sam e as th a t  for th e  p re 
vious year, nam ely  191,670 to n s averag ing  
9'5 dw t. gold per ton . In  add ition  probable 
ore is es tim ated  a t 82,070 tons averaging 
9'8 dwt. D uring th e  y ea r  16,069 tons was 
milled yielding 11,700 oz. In  o rder to  p rovide 
the  funds required  for developm ent and

equ ipm ent th e  cap ita l of th e  com pany is to 
be increased from  ¿ 1 ,0 0 0 , 0 0 0  to  ¿1,500,000, 
and  ¿250,000 is to  be ra ised  forthw ith .

T he C arabobo V enezuela Gold Mines, Ltd., 
is to  be w ound up, as th e  new  board  is not 
p rep a red  to  finance operations owing to the 
u n ce rta in ty  of th e  position. The property 
was acqu ired  in 1927 and  th e  plan  was to 
u n w ate r th e  p ro p e rty  before deciding on a 
developm ent cam paign. Progress has not Itf® 
been m ade w ith  these  p lans and  when repre- 
sen ta tiv es  of Messrs. Lewis and  Marks were 
appo in ted  to  th e  b o ard  in May an inquiry was { 
in s titu te d , w ith  th e  resu lt above indicated.

Y u g o s la v ia .—P articu la rs  of the  Trepca 
Mines, L td ., one of th e  Selection Trust |iW  
group , are  now  availab le . T his com pany was 
form ed in  1927 to  acqu ire  th e  T repca mining pi® 
concession and  o ther m in ing  righ ts and has 
devo ted  special a tte n tio n  to  th e  Stantrg l i t 1 
lead-zinc-silver deposit, w hich is situated  five |( r f  
m iles east of th e  tow n of K osovska Mitrovica, Ufo 
an d  ab o u t 2 0 0  m iles n o r th  of Salonika. The feoiw 
ore-body is a  rep lacem ent in limestone and 
it  has been developed b y  m eans of adits.
I t  is e s tim a ted  th a t  1,750,000 tons of ore has 2«ta 
been p roved  or ind icated , averaging 11'5% qtl? 
lead , 10 '5%  zinc, and  3 oz. silver per ton. M, ,\ 
L ast m o n th  1,600,000 shares of 5s. each were l-ato! 
subscribed  a t par, th e  funds being required ¡¡¡¡tel 
for a  concen tra ting  p la n t w ith  a capacity of Jajikij! 
500 tons p e r day.

N a tio n a l S m e lt in g  C o .—The report of :-s 
th is  com pany for 1928 shows a profit of . 1 
¿184,212, aga in st ¿176,092 for th e  previous j.Jdm 
year, an d  d iv idends of 1 0 %  were paid on the ^  
preference an d  o rd in ary  shares. The profits 
were m ade p a r tly  from  dividends on share ^  
holdings, of w hich B urm a Corporation is the 
m ost im p o rta n t, an d  p a r tly  from  th e  produc- 
tion  of zinc a t Sw ansea Vale. Since the close |y  t| 
of th e  financial year a  po rtion  of th e  distilla
tion  p lan t a t  A vonm outh  has been brought into .....
operation  an d  it is hoped th a t  before the end 
of th e  cu rren t year th e  whole of the first ."J  
section will be running. Owing to  conditions ■ 
hav ing  changed since th e  com pany was
form ed during  th e  W ar, th e  directors have -■'■i

decided to  form  a new  com pany  to  be called
th e  Im peria l Sm elting  C orporation  to  take '

—  - -
over th e  business. T he co n tra c t to  smelt
A ustralian  zinc concen tra tes is about to
expire and  th e  com pany  has  m ade arrange
m en ts for th e  tre a tm e n t of lead  an d  copper 
ores as well as zinc m ateria l. T his change 
in the  basis of opera tions renders i t  desirable 
to  have an  en tire ly  new  organization , which 
will be able to  expand  unrestric ted ly .

iif
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5  THE HISTORY OF MAGNETIC AND ELECTRICAL 
4 1  PROSPECTING FOR ORE

By H A N S  L U N D B E R G

The author, well known to readers of the Magazine as a pioneer of modern methods of prospecting, gives an outline of the 
development of geophysical methods, particularly with regard to their development in Sweden.

list»

I n t r o d u c t i o n .— The a r t of geophysical 
prospecting was used very  early  in Sweden, 
possibly earlier th a n  in any  o th er country . 
A reason for th is  m ay  be found in  th e  geo
logical mode of occurrence of ore deposits 
in Sweden and  in  th e  studies m ade during  
the earliest developm ent of th e  Swedish 
mining industry . Mining was s ta rted  on a  
large scale as early  as th e  13th cen tu ry , when 
important iron and  sulphide ore deposits 
were discovered in  th e  cen tra l regions of 
Sweden in th e  provinces called Bergslagen. 
There, ore-bodies th a t  ou tcropped a t th e  
surface were first explored. A t th a t  tim e th e  
technique of m ining w as n o t h ighly developed 
and, on account of heavy  w ater flow, it was 
impossible to  mine to  any  g rea t dep th . New 
deposits constan tly  h ad  to  be sought and  
prospecting therefore was carried  on ra th e r  
intensively. A t th e  beginning of th e  17th 
century m ost of th e  ore deposits outcropping 
at the surface had  been discovered in Bergsla
gen and the great dem and for m ore ore m ade 
it necessary to  search for deposits concealed 
from view. The situ a tio n  g radually  becam e 
acute, especially in th e  iron industry , which 
was in the hands of a g reat num ber of sm all 
operators w ithou t sufficient resources to  
consolidate the  in d u stry  and  system atically  
mine a few deposits on a  large scale as, for 
example, was th e  case a t th e  large copper 
and silver mines, which even a t  th a t  early  
date had th e  support of th e  Swedish 
Government.

M a g n e t i c  P r o s p e c t i n g . — The technique 
of geological prospecting  existing a t th a t  
time in several o ther m ining countries 
(see Agricola’s “ De Re M etallica ” ) could 
not be applied in Sweden for several reasons. 
Geological p rospecting  was th en  based  on 
the study  of outcrops, th e  w eathering  of 
which was especially studied , and  con
sequently th e  m ethods were applicable 
only in countries w hich h ad  little  or no 
glaciation. F u rtherm ore , geological ex
perience w as a t  th a t  tim e m ostly  confined to  
more or less regular veins or vein system s w ith 
regular strike  and  dip. The Swedish ore 
deposits, on th e  o ther hand , are lenses con
formably bedded  and  m ore or less following

th e  folds of th e  region and  th u s belonging 
to  a  ty p e  w hich geological science a t th a t  
tim e could n o t m aster. On th e  o ther hand , 
th e  ore deposits in  Bergslagen, particu la rly  
th e  iron ore deposits, are  in general m agnetic, 
a  physical characteristic  w hich a t  th a t  tim e 
w as know n an d  th u s  could be u tilized for 
prospecting  purposes.

A t th e  beginning of th e  17th  cen tury , 
Sweden was th e  largest p roducer of iron and  
copper, th en  dom inating  th e  w orld m arket 
in  ab o u t th e  sam e w ay as does th e  U nited  
S ta tes a t  th e  p resen t tim e. D uring th is 
tim e of m ateria l developm ent, there  was a 
g rea t advance in  science and  technique. 
The intensive developm ent of th e  m ining 
in d u stry  constan tly  dem anded discovery of 
new  ore deposits and  skilled scientists and  
engineers in  close touch  w ith  th e  industry  
developed th e  use of geophysical m ethods. 
The m agnetic p roperties of m agnetite  were 
know n in early  an tiq u ity , b u t for prospecting 
it was n o t used u n til th e  beginning of the  
17th cen tury . The first docum ent referring 
to  th is  m ethod  of prospecting  is found in 
correspondence from  th e  S ta te  Chancellor 
in Sweden, Axel O xenstjerna, and  is da ted  
around  1630. B y  th e  end of th e  17th cen tu ry  
a  g rea t num ber of iron ore deposits h ad  been 
discovered by  th e  m agnetic m ethod. The 
in strum en t used was th e  sun dial com pass 
an d  th e  ore-bodies were located  b y  reading 
anom alies of th e  declination as com pared 
to  th e  norm al value. E ven  if th e  instrum ents 
were ra th e r  simple, a  field technique of 
m agnetic prospecting was developed to  great 
perfection, which m ay  be seen from  several 
papers w ritten  during th e  18th century . 
P rospecting  was carried  on by  m en especially 
tra in ed  for th is  purpose who m ay be 
considered th e  predecessors of th e  economic 
geologist an d  geophysicist of our tim e. These 
experts p rospected  large tra c ts  b o th  in  th e  
know n ore regions and  far outside. M agnetic 
m aps resulting  from  th e ir  w ork have been 
preserved.

D e v e l o p m e n t  o f  F i e l d  T e c h n i q u e  a n d  
I n s t r u m e n t s . — The technique of field work 
developed a t  th is  early  stage has been a  very  
g rea t help  to  th e  prospecting  w ork in  our

73



74 T H E  M IN IN G  M AGAZINE

tim e, as i t  was early  learned  to  p lan  and  
app ly  th e  prospecting  so as to  su it th e  con
d itions, th e  occurrence and  size of th e  ore- 
bodies, and  th a t  due regard  h ad  to  be given 
to  geology and  th u s  ren d e r th e  prospecting  
as effective as possible. In  th is  trad itio n , 
in fact, is found th e  exp lana tion  of w hy 
geophysical prospecting  la te r  reached  th e  
h ighest developm ent of th e  a r t  in Sweden.

P rospecting  w ith  th e  sundial com pass 
was, how ever, a ra th e r  difficult an d  leng thy  
procedure, th e  s tren g th  of th e  read ing  
depending upon th e  position  of th e  ore-body 
in  th e  e a r th ’s m agnetic field. F u rth e r, 
observations could only be ta k en  on sunny  
days. Therefore, th e  inven tion  of th e  m iner’s 
com pass was a  very  g rea t step  forw ard. 
This invention  w as in troduced  som etim e 
around  th e  end of th e  18 th  cen tu ry , b u t th e  
nam e of th e  inven to r is n o t know n w ith  
ce rta in ty . B y  using th e  m iner’s com pass th e  
anom alies in  inclination  of th e  m agnetic  field 
are observed. T his was a  ra th e r  im p o rta n t 
step, as i t  was possible to  w ork independen tly  
of th e  horizontal o rien tation . F u rth e r, 
above an  ore-body th e  v ertica l com ponent 
of th e  m agnetic  field is m uch  m ore p ro 
nounced th a n  th e  horizontal, especially in 
Sweden, being so far n o r th  an d  closer to  th e  
e a r th ’s m agnetic pole. T he m iner’s com pass 
becam e a  very  m uch  used in stru m en t and, 
as a  result, a  g rea t num ber of new  deposits 
were discovered. The m agnetic ind ications 
th u s  discovered were of various s treng ths. 
To begin w ith  (especially w hen th e  in s tru 
m ents were still of crude design), only  th e  
strongest indications were investiga ted  and  
those of w eaker charac ter were disregarded. 
L ater on, as th e  stronger ind ications h ad  
been followed up , th e  w eaker ones were 
investiga ted  m ore closely, an d  it  was found  
th a t  several of th e  w eaker ind ications 
corresponded to  valuab le ore-bodies, th e  
w eak reaction  depending upon  g rea t dep th  
of overburden  or only sligh t co n ten t of 
m agnetite . The la tte r  case was found  on 
sulphide deposits w here, in s tead  of m agnetite , 
p y rrh o tite  caused th e  reaction .

D i s c o v e r y  o f  S u l p h i d e  O r e  b y  
M a g n e t i c  S u r v e y s . — B y using a  m ore 
highly developed and  sensitive m in e r’s 
com pass and  tak in g  due reg ard  of w eaker 
indications an d  th e ir  re la tio n  to  th e  general 
geology of th e  region, it w as possible to  find 
even sulphide deposits an d  th u s  com pensate 
for th e  g radually  decreasing ore reserves. 
Am ong deposits discovered in th is  w ay  were 
th e  K avelto rp  m ines in 1849 an d  Saxberget

m ines in  1880, each con tain ing  m ore than 
one m illion tons of zinc-lead-copper ore.

I m p r o v e m e n t  o f  M a g n e t i c  I n s t r u 
m e n t s  a n d  M e t h o d s .— In  th e  m iddle of the 
19 th  cen tu ry , th e  th eo ry  for th e  magnetic 
field a round  m agnetic  bodies was worked 
o u t m a th em atica lly  an d  it  was found that 
com plete in fo rm ation  as to  th e  magnetic 
field could n o t be derived  by  determ ining the 
d irec tion  only, as h ad  been th e  case when 
using th e  sun d ia l com pass as well as the 
m in e r’s com pass. T he in ten sity  of the 
m agnetic  field h ad  also to  be determined. 
In s tru m en ts  su itab le  for determining 
in te n s ity  in  th e  field for prospecting  purposes 
were m ade in th e  early  eighties by  Prof. R. 
T halen  an d  E . T iberg, a  young mining 
engineer. A t first these instrum ents, the 
“ m a g n e to m e te r”  an d  th e  " in c lin a to r” 
as T iberg  called his in stru m en t, were used 
only for d e ta il investiga tion  of th e  magnetic 
ind ications, while th e  reconnaissance work 
w as still carried  on b y  using th e  miner’s 
com pass. L a te r w hen th e  new  instrum ents— 
especially th e  inc lina to r— were developed 
to  a  h igh degree of perfection  an d  usefulness 
in  th e  field, th e  use of th e  m iner’s compass 
g rad u a lly  ceased. T he ad v an tag e  of the new 
in stru m en ts  w as th a t  th e  readings could be 
o b ta in ed  an d  expressed in  figures and were 
easily p lo tted  on a  m ap. T hus th e  magnetic 
anom alies becam e easier to  in te rp re t and 
often  from  read ings carefully  plotted a 
general idea of th e  form  and  characteristics 
of th e  ore-bodies could be gained. A very 
g rea t n u m ber of m agnetic  m aps were made 
in  th is  new  w ay, w hich added  considerable 
experience to  th e  general knowledge of the 
a r t  of m agnetic  prospecting. In  order to 
o b ta in  a n d  use th e  m agnetic  m ethods fully, 
i t  is necessary  to  w ork th e  geophysical 
p ic tu re , derived  m agnetically , into the 
geological s tru c tu re  an d  th u s  avoid  mistakes 
and , on th e  o ther hand , m ake th e  interpreta
tio n  an d  conclusions m ore accurate. As 
long as th e  m agnetic  prospecting  was carried 
ou t in th e  B ergslagen area  of C entral Sweden 
an d  only th e  s trongest indications were 
followed up, th e  risk  of w orking on indications 
th a t  were n o t caused b y  bodies of ore was 
ra th e r  slight. I t  is tru e , however, that 
som etim es th e  ore found  w as n o t very  good 
and  som etim es too  low grade or of insufficient 
q u a n tity  to  be of com m ercial im portance, but 
as a  whole it  was th e  experience th a t  nothing 
b u t ore could cause s trong  m agnetic  reactions. 
R esu lts w ere less sa tisfac to ry , however, in 
p rospecting  th e  large areas' in Northern
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Sweden during th e  la tte r  p a r t of th e  19th 
century. A few of th e  largest ore deposits 
forming m ounta ins of ore were know n as 
early as the  17 th  or 18th cen tu ry , b u t as a 
whole the  geology of th e  fo rm ation  and  ore- 
bodies covered by  glacial m oraine, muskegs, 
and swamps was hard ly  know n a t all. The 
construction of th e  ra ilroad  th ro u g h  th is 
district in the  nineties, how ever, caused a 
rush the like of which h ad  n o t been w itnessed 
in Sweden since th e  m edieval rush  to  th e  ore 
district in C entral Sweden. The prospectors, 
who often were Lapps, searched th e  d istric t, 
using a m iner’s com pass and  inclinator, and  
made m agnetic m aps of th e ir  observations. 
Trenching and  diam ond drilling were per
formed on th e  basis of these m aps.

A num ber of large ore-bodies contain ing 
several million tons of rich  iron ore were dis
covered in th is rush , b u t i t  was found th a t 
several indications did n o t correspond to  any  
ore, bu t were caused by  weak dissem inations 
of m agnetite or breccias in th e  ore-bearing 
porphyries, and  som etim es also basic in trusive 
rocks caused strong  m agnetic a ttrac tions, 
due to  slight d issem ination of titan iferous 
magnetite. These failures were caused, to  
some extent, by  th e  fac t th a t  th e  in ten sity  of 
the magnetic held  is g rea tly  increased w ith  de
creasing distance to  th e  N orth  Pole ; so th a t  
even low-grade deposits of m agnetite  or m ag
netic m inerals th e re  will give m uch stronger 
reactions th a n  in th e  cen tra l p a r t  of Sweden. 
In the L apland areas th e  outcrops are still 
scarcer th an  in C entral Sweden, and  th u s  the  
geological s tru c tu re  is no t so well known. 
Therefore, non-com m ercial indications could 
not be elim inated w ithou t re la tive ly  extensive 
campaigns of trench ing  or drilling. A fter 
a great deal of m oney h ad  been spen t during 
the early stages of th e  rush  in exam ining 
such valueless m agnetic indications, one 
became m ore cau tious before perform ing 
expensive developm ent work, and  therefore 
studied th e  m agnetic  conditions in m ore 
detail and  tr ie d  to  ascerta in  w hether the  
indications were s itu a te d  w ith in  th e  ore- 
bearing form ation  or if i t  could possibly be 
caused by  valueless rocks. L ater, during 
the prospecting rush  in N orthern  L apland, 
the m agnetic surveys as a rule were conducted  
and in te rp re ted  by  skilled geologists, th u s 
reducing th e  num ber of failures to  a  
minimum, in spite of th e  fact th a t  th e  value
less ind ications were m ore frequen t w ith in  
the sections prospected  la ter, as com pared 
to those areas covered in th e  early  p a r t of 
the rush. D uring th e  la tte r  period of th e

rush, th e  experience was w idened and  tw o 
new  causes of m agnetic indications were 
found, nam ely, extensive horizons of sedi
m en ts contain ing  some m agnetite  (sim ilar 
to  banded  ironstone) and, fu rther, g raph itic  
slates w ith  p y rrh o tite  (black schists.)

R e c e n t  D i s c o v e r i e s  o f  L a r g e  B o d i e s  
o f  I r o n  O r e .— Still an o th er im p o rtan t 
im provem ent was m ade during th e  L apland  
cam paign ; th e  system atic  p lanning of the  
reconnaissance w ork so th a t  no b lan k  spaces 
were left uncovered and  also so th a t  no 
duplication of w ork was done. Two ore dis
coveries in  1918 clearly showed th e  necessity  
for system atic  work. On one occasion, th e  
wife of one of th e  leaders in charge of th e  
prospecting  cam paign w ent ou t berry-picking 
close to  th e  large iron ore area  K iru n a  and  
she happened  to  notice th a t  her m iner’s 
com pass, w hich she alw ays carried  w ith  her, 
w as po in ting  vertically , w hich inform ation 
resu lted  in th e  discovery of th e  g rea t V ieto 
ore-body. The o ther occasion was the  
finding of th e  huge K au n isv aara  ore-body 
in th e  P a ja la  area, where m ining h ad  been 
carried  on since th e  17th cen tury . B o th  of 
these areas were supposed to  have been 
sufficiently prospected  during th e  first period 
of th e  rush. K aun isvaara , w ith  its  1 0 0 ,0 0 0  
to  150,000 tons of iron ore per m etre  dep th , 
is m ostly  h igh-grade and  is p robab ly  the  
largest find so far m ade exclusively w ith  
geophysical m ethods. T his find also shows 
how far th e  efficiency of a  prospecting cam 
paign can be carried, if i t  is p lanned, 
conducted , and  carried  ou t by  geologically 
skilled and  qualified persons. The survey, 
which com prised an  area  of abou t 1 ,0 0 0  
square kilom etres, was p lanned  and  super
vised b y  A. Gavelin, D irector of the  
Geological Survey of Sweden. The survey, 
including th e  inclinator work, was carried 
out, w ith o u t any  assistance, by  one of the  
forem ost geologists in  F in land , D r. Tanner. 
The w ork included a  netw ork  of lines 
surveyed w ith  an  inclinator, and  outcrops 
in th e  w ay were also stud ied  ; detailed  survey 
of th e  m ost in teresting  indications w as m ade 
and  explorations of th e  K aun isvaara  ore- 
bodies were conducted. The whole survey 
was com pleted during one short sum m er 
season a t a  very  low cost.

M a g n e t i c  S u r v e y s  o f  G e o l o g i c a l  
H o r i z o n s .—E xtensive m agnetic surveys 
have been carried  ou t during  th e  la st few 
years in  th e  Skellefte area. S trong m agnetic 
anom alies were very  com mon here. In  no 
case, however, were th ey  caused by  iron  ore,
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b u t b y  py rrho tite , generally  as an  accessory 
constituen t in g raph itic  phy llite  (black 
schist) and  also as th e  m ain  co n s titu en t in 
th e  sulphide ores. Most of th e  sulphide 
ore-bodies discovered were non-m agnetic  
and  therefore the  m agnetic su rvey  could n o t 
be used as a general m ethod , b u t it was of 
great assistance in in te rp re tin g  electrical 
indications and  also in th e  s tu d y  of th e  
s truc tu re  where bedrock w as ex tensively  
covered by  glacial m oraine. T he m agnetic  
b lack schists form  a  characteristic  horizon 
in the  rock series close to  th e  ore horizons 
and  are now  used as th e  key  horizon, 
especially when p lanning electrical surveys. 
T he m apping of m agnetic key  horizons in 
areas w ith  heavy  overburden  h as been done 
to  very  g rea t ex ten t in N o rth  A m erica in 
iron and  copper-bearing ranges a round  th e  
G reat Lakes.

M a g n e t i c  S u r v e y s  in  N o r t h  A m e r i c a .— - 
The m agnetic m ethods of surveying cam e 
from  Sweden to  th e  U n ited  S ta tes  as early  
as th e  18th cen tu ry  and  a  g rea t m an y  bodies 
of iron ore were located  b y  these m ethods 
in New Jersey  an d  N ew Y ork. T he Swedish 
influence m ay  also be seen in  som e of th e  
nam es of these discoveries ; for exam ple, 
D annem ora. The sun d ial com pass w as 
used m ostly  for th is  w ork an d  th is  in stru m en t 
was also la te r  used in  th e  sensitive surface 
w ork of th e  iron ore ranges of L ake Superior, 
although  these were carried  ou t a t  th e  tim e 
when th e  m iner’s com pass or its  m odified 
form , th e  dipping needle, h ad  been in  use in 
Sweden for qu ite  a  long tim e. L ater, w hen 
the  dipping needle w as in troduced  in to  th e  
U n ited  S tates, th e  inclinato r w as being used 
in Sweden. In  th e  U n ited  S ta tes  an d  C anada 
th e  d ipping needle still seem s to  be preferred  
to  th e  inclinator, a lthough  th e  la tte r  gives 
th e  sim plest and  clearest p ic tu re  of th e  
rpagnetic conditions. P ro b ab ly  th is  is 
because of th e  m isconception com m on also 
in Sweden, th a t  th e  inc lina to r is n o t equal 
to  o ther in strum en ts  as a  field in s tru m e n t for 
rap id  reconnaissance, w here g rea t accuracy 
is required. H ow ever, th is  is a  m isunder
standing  w hich th e  w ork of th e  Geological 
Survey of Sweden has show n clearly  1 and  
it is found rh a t w ith  th e  inc lina to r one can 
m ake the  observations fa r th e r  a p a r t th a n

1 B y  using th e  inclin ator it  is possib le  to  tak e  
500 to  700 readings in  e igh t hours. T hen  one  
square m ile w ith  observations a t  ev ery  100 ft. 
could be covered b y  one observer and tw o  hands in 
about one w eek. On th e  o ther  hand, w ith  the  
m agnetom eter about 100 readings m ay b e tak en  per  
d ay and w ith  a variom eter about 20 to  30.

w ith  th e  older in stru m en ts  an d  still be able ' w 
to  com bine th e  resu lts  in to  a  p ic tu re  of the 
m agnetic anom alies. In  recen t years, a very 
sensitive m agnetic in stru m en t, nam ely, the t,'« 
variom eter, has been bu ilt and  used for 
trac in g  certa in  geological form ations.

T h e  V a l u e  o f  M a g n e t i c  S u r v e y s  to  F ,  ,c 
t h e  S w e d i s h  I r o n  O r e  I n d u s t r y . — From ! 
th e  above review , it m ay  be seen th a t the 
Swedish iron ore industry , owing to  the 
m agnetic  m ethods, as early  as the 17th P® „ 
cen tu ry  was provided  w ith  new  ore-bodies 
which were necessary  to  keep up  the pro- p ®1 
duction , and  th a t  th e  new  finds during the 
la te r  periods largely exceeded consumption. PSlte; 
Conditions, how ever, were n o t so fortunate ' 
in  th e  case of provid ing  new  sulphide ore- T* , 
bodies, as th e  old large ones were m ined out.
The large discoveries of sulphide ore in p  W
B ergslagen during  th e  Middle Ages and the pit® 1
16th  and  17 th  cen turies were m ade entirely llstf1
from  outcrops or th e  occurrence of gossan, gahl b
th e  discoveries being m ade as colonization sis;»
g radua lly  p en e tra te d  th e  forests. As it was :«®re
n o t feasible, w ith  th e  w eak-m agnetic dis- a in the
tu rbances caused b y  th e  sulphide bodies, ;;s prac
to  prospect for th em  w ith  th e  sun dial com- g k  s
pass, th e  w ealth  of th e  copper-silver-lead ore Ate®
in d u stry  cu lm ina ted  as early  as the 16th or sljatbyl
17th cen tu ry . I t  is tru e  th a t  an increased I Beane
production  occurred  in th e  19th century, iapp
b u t th is  was m ostly  caused by  improved p n o
m etallu rg ical m ethods an d  also because Ate gath
zinc-blende becam e of com m ercial value. Idtko
Some com pensation  for th e  ore m ined was aim]
also ob ta ined  w hen th e  K avelto rp  and Itkp
S axberget m ines were discovered (by p^te
m agnetic  surveys, as m en tioned  above) but, p ^ j
generally  speaking, th e  decrease in ore L B i
reserves could no t be com pensated. The 
s itu a tio n  becam e acu te  during the  G reat War, je 
w hen Sweden was p rac tica lly  deprived of 
th e  im port of m etals, an d  th e  insufficiency 
of th e  ore reserves of th e  coun try  became 
v ery  ev ident. All ore-bodies outcropping 
h ad  been found, also m ost of those th a t  could 
be found by  m eans of m agnetic  m ethods or jjLj^ 
by  d iam ond drilling on geologically favour- 
able areas. T he success of th e  magnetic 
prospecting  m ethods m ade it  probable that , ,
electric m ethods m igh t be developed into .)
som ething of sim ilar usefulness.

E l e c t r i c a l  P r o s p e c t i n g . — The idea of 
p rospecting  for ore b y  m eans of electricity 
is old. Several experim en ts perta in ing  to b®“
electrical prospecting  for ore were made l&ntt
during th e  19 th  cen tu ry , b u t th e  first methods ,piss*
of p rac tica l usefulness w ere n o t developed
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until during or a fte r th e  G reat W ar. I t  is 
interesting, how ever, to  review  th e  first 
experiments. Scarcely was galvanism  
known, when s tud ies were begun on th e  
electrical cu rren ts  su rrounding  m etalliferous 
ore.1

U t i l i z i n g  C u r r e n t  F l o w i n g  i n  t h e  
G r o u n d .— In  1830 R obert F ox  read before 
the Royal Society in London a  paper en titled  
" The E lectro-M agnetic P roperties of 
Metalliferous Veins in th e  Mines of 
Cornwall. ” 2 B y m eans of a  sensitive 
galvanometer, he h ad  discovered th a t  an 
electric curren t flowed in a  copper wire 
connecting ore separa ted  by  co u n try  rock, 
and concluded th a t  cu rren ts were generated  
in ore veins. He suggested th a t  a  p ro
specting m ethod be devised to  utilize these 
currents. E xperim en ts were th en  m ade by  
several others and  some tim e la te r, abou t 
1844, Reich in Freiberg, G erm any, m ade some 
experimental tests, using these cu rren ts 
for finding new ore-bodies. Reich found 
that these cu rren ts were caused by  chem ical 
reactions in th e  ore-bodies, b u t he did  no t 
reach any prac tica l result.

The first sy stem atic  investiga tion  of 
currents occurring around  ore-bodies was 
carried out by  Carl B arus in N evada abou t 
1880. He concluded th a t ,  w ith  m ore highly 
developed ap p a ra tu s  and  w ith  system atic  
investigación of these curren ts, inform ation 
could be gathered  as to  th e  position and  
shape of the  ore-bodies.

U s in g  A r t i f i c i a l  E l e c t r i c a l  F i e l d s . —  
Some tim e previous, in  th e  sixties, ano ther 
method was tested . M etallic ore is generally 
found to  be a  good conductor for electrical 
current. I t  was th o u g h t th a t  the  presence 
in the ground of a  body  of h igh conductiv ity  
could be detec ted  by  d irect resistance 
m easurem ents ta k en  betw een pairs of 
electrodes placed in co n tac t w ith  th e  ground 
at fixed in tervals. In  practice, how ever, it 
was found th a t  th e  resis tiv ity  so ob ta ined  
was determ ined alm ost en tire ly  by  th e  
nature of th e  con tac t of th e  electrodes w ith  
the ground.

I n t r o d u c i n g  A l t e r n a t i n g  C u r r e n t  
F i e l d s .— L ater on, in th e  n ineties, in m aking 
such resistance observations, an  E nglishm an 
named A . W illiam s also tr ied  a lte rna ting

1 Under certain  conditions, w here ox id ation  of 
the ore m ineral is in  progress, p o ten tia l differences 
are generated in an ore-body spontaneously  so th a t  
current is se t  up in th e  surrounding; country.

2 See Dr. W . R . Jones in  The M in in g  M agazine  
for May and June.— Editor.

cu rren t sent in to  th e  ground  by  m eans of 
electrodes. The electrical field was stud ied  
by  m eans of a  te lephone receiver connected 
w ith  tw o m ovable secondary electrodes. 
W illiam s found th a t  ore-bodies changed the  
in ten sity  of th e  electrical field and  he 
developed an  ore-finding m ethod  on these 
principles, w hich is know n as th e  D aft and  
W illiam s m ethod , being nam ed afte r 
W illiam s and  an  A m erican electrical engineer 
nam ed  D aft. This m ethod  was p a ten ted  in 
several countries in  th e  beginning of th e  
2 0 th  cen tu ry . Changes in  th e  electrical 
field, caused by  th e  presence of an  ore-body, 
were observed b y  m eans of a  sensitive 
te lephone receiver, th e  d iaphragm  of w hich 
v ib ra ted  m ore strongly  or w eakly according 
to  th e  in te n s ity  of th e  electrical field. The 
dependab ility  of th e  observations, however, 
relied g rea tly  on th e  personal im pression and  
skill of th e  observer and, a t least under less 
sim ple conditions, very  p ro tra c ted  detail 
w ork was required.

U p to  th e  beginning of th e  2 0 th  cen tury , 
no p rac tica l m ethods h ad  been developed 
an d  th e  reason for th is  is now read ily  
understood. The field technique was 
fau lty  and  lacking in  system atic  p lanning  
of th e  w ork ; often th e  m ethods were tested  
on ores th a t  were n o t su itab le  ; and, last 
b u t no t least, the  p lo tting  and  m apping of 
th e  su rvey  results were n o t clear and  rendered 
very  little  inform ation.

F i r s t  P r a c t i c a l  R e s u l t . — However, 
M uenster, of Kongsberg, N orw ay, seems to  
have m ade m ost progress, for as early  as 
1907 he m ade a  new  find of ore. H e used the  
self-potential m ethod  as described by  B arus 
in  1882, b u t as to  field technique, he followed 
th e  system atic m ethods of th e  Swedish 
m agnetic surveys, m aking observations along 
a  num ber of profiles. This first discovery 
of ore m ade b y  electrical prospecting was 
located  in  Sweden in  N au tanen , L apland. 
L ater, in  1912 and  1913 Professor Carl 
Schlum berger, of Paris, developed and  
p a ten te d  a  m ethod  of system atically  observ
ing and  m apping cu rren t of spontaneous 
polarization  for locating ore-bodies.

A lm ost from  th e  beginning th e  develop
m ent of electrical m ethods was followed w ith  
g rea t in te rest in Sweden. Thus, in 1907 the 
Swedish In s titu te  of Iron  and  Steel organized 
an  official system atic te s t of th e  D aft and  
W illiam s m ethod. I t  is to  be reg re tted  th a t  
th e  results arrived  a t b y  th is  te s t were no t 
followed up, a lthough  by  th is  tim e the  
possibilities were clearly  visualized. In  1912
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fu rthe r experim ents w ith  th e  D aft and  
W illiam s m ethod  were carried  on b y  th e  
Geological S urvey of Sweden by  Tegengren 
and  B odm an and  th e  following year also by  
B ergstrom , who in s titu te d  th e  use of 
equ ipo ten tia l surveys.

D etailed  studies an d  te s ts  were m ade w ith  
th is  new m ethod  an d  it  was ascerta ined  th a t  
th e  ap p a ra tu s  filled all requ irem en ts of field 
efficiency, b u t th a t  th e  su rvey  m aps were 
still difficult to  in te rp re t.

B y  th is  tim e Schlum berger in  F rance  also 
h ad  independen tly  developed a  m ethod  of 
trac ing  and  m apping  equ ipo ten tia l lines of 
an  electrical field set up  in  th e  ground, 
although  he was using d irect cu rren t.

T he object of th e  early  experim ents in 
Sweden was chiefly to  locate non-m agnetic  
specularite ore, th e  in te rest in sulphide 
ores a t th a t  tim e being only slight. W ith  th e  
change in conditions during  th e  G reat W ar, 
experim ents were again  ta k en  up, and  it 
was hoped th a t  th e  shortage of sulphide 
ores could be rem edied. In  sp ite  of th e  
difficulty of n o t always u n d erstand ing  th e  
resu lts of th is  m ethod, experim ents showed 
th a t  su itab le  technique could be developed 
and  b y  adop ting  th e  linear electrodes, first 
used by  L undberg  an d  N a th o rs t in  1918, a 
m ethod  of electrical surveying was devised 
which, in  clearness and  efficiency, was com 
parab le w ith  th e  m agnetic  m ethod. D uring  
th is  period of sulphide shortage, geological 
reconnaissance for sulphide ore h ad  delim ited  
several areas w here a  reliable m ethod  for 
locating ore-bodies under th e  glacial m oraine 
was all th a t  was required . W hen th e  problem  
seem ed solved b y  th e  in troduc tion  of linear 
electrodes, large areas were im m ediate ly  
sub jected  to  te s t by  th is  m ethod.

I d e a l  C o n d i t i o n s  f o r  E l e c t r i c a l  
P r o s p e c t i n g  i n  S w e d e n .— The situa tion  
was very  favourable, w ith  h igh  prices for 
th e  base m e ta l sulphides, an d  even pyrite , 
which there to fo re was considered w orthless, 
b rough t good prices. W ith  in tim ate  co
operation  of econom ic geologists, w ith  th e  
benefit of th e  g rea t field experience in 
previous m agnetic surveys and, fu rth e r, the  
occurrence of types of ore and  geological 
conditions very  su itab le for electrical m ethods 
— all offered ideal conditions. I t  is, therefore, 
qu ite  logical th a t  in  Sweden electrical p ro
specting should  becom e one of th e  m ost 
im portan t in strum en ts  of th e  m ining 
industry . The resu lts  from  electrical p ro
specting came alm ost im m ediately . In  1918 
a deposit of large bodies of p y rite  and

chalcopyrite  were found  in Kristineberg 
in  th e  Skellefte region an d  in  1919 another 
one a t R em dalen in th e  Vasterbotten 
M ountains.

I n t r o d u c i n g  E l e c t r o m a g n e t i c  M e th o d s .  
— A th ird  group of electrical m ethods, the 
e lectrom agnetic, h ad  been suggested as early 
as 1904 b y  T ru s ted t in F in land , and in 
G erm any, ab o u t 1910 an d  1911 a great 
num ber of experim ents and  te s ts  were made 
b y  Low y an d  Leim bach. The first serious 
experim en ts w ith  electrom agnetic method, 
how ever, were m ade in  th e  U nited  States 
ab o u t 1917 b y  Conklin. Unfortunately, 
Conklin was experim en ting  on a type of 
o re-body w hich w as n o t su itab le  for electro
m a g n e tic 'm e th o d s  and  therefore his results 
w ere n o t very  encouraging, although the 
principles of his m ethod  are fundamental. 
In  1921 experim en ts were ta k en  up  in several 
places in G erm any, and  by  Sundberg in 
Sweden. T he first new  ore-body was 
d iscovered th e  sam e y ear in N orthern  Sweden 
b y  S undberg ’s m ethod .

P r a c t i c a l  R e s u l t s . — B oth  equipotential 
an d  electrom agnetic  m ethods were then 
used  ex tensively  in  Sweden and  a  great 
num ber of discoveries followed, especially 
in th e  V aste rb o tten  region. The ore reserves 
of copper, gold, silver, an d  zinc in Sweden 
all increased rap id ly , and  a t  the  present 
w riting  th e  tonnage of th e  new  finds exceeds 
th e  ex trac tio n  of centuries. The new 
sulphide an d  gold deposit, Boliden, is among 
th e  la rgest of its  k ind  know n in the  world. 
T hus, in  a  few years electrical prospecting 
saved th e  sulphide m ining in d u stry  in Sweden 
w hich w as once so im p o rta n t b u t was 
declining rap id ly  by  th e  tim e of the  war.

In  th e  sam e w ay th a t  m agnetic prospecting 
in  th e  18th cen tu ry  was in troduced  in North 
A m erica from  Sweden, i t  also transpired 
th a t  Swedish engineers were th e  first to 
discover, b y  electrical m ethods, ore of 
econom ic im portance in N orth  America, 
a ro u n d  1924, an d  com plete recognition of 
electrical p rospecting  m ay  be dated  as of 
1926, w hen th e  large ore-bodies a t Buchans, 
N ew foundland, were discovered.

R e -o p e n in g  o f  S h in y a n g a  d istr ic t to 
p r o sp e c tin g .— In  S ep tem ber la s t the  Shin
yanga d is tric t of T an g an y ik a  T errito ry  was 
closed to  prospecting. I t  is now  announced 
th a t  th is  in te rd ic t has been revoked and 
th a t  the  G overnor is p rep a red  to  consider 
applica tions for a u th o r i ty  to  prospect in 
th e  d istric t.

Lin i 
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A SKETCH OF TH E HISTORY OF 
CANADIAN MINING

By H . C. C O O K E , P h .D . ,  Geological Survey, Canada

Mining in th e  te rr ito ry  now know n as 
Canada m ay be said  to  have  o rig ina ted  w ith  
the Indians. A t M am ainse P o in t, on the  
east end of L ake Superior, old trenches and  
pits have been found on veins of n a tiv e  
copper, together w ith  the  old stone ham m ers 
used by the n a tiv es  to  b reak  up  the  rock. 
Native copper from  the  C opperm ine R iver, 
north-east of G reat B ear L ake, has been 
employed by  the  Eskim os for generations for

deposits w ere un touched , excep t b y  sh ips 
need ing  f u e l ; th e  crews com m only broke 
o u t w ith  crow bars w h a t w as req u ired  an d  
carried  it  off w ith o u t perm ission or p ay m en t. 
In  1720 sy stem atic  m ining w as begun, to  
supp ly  fuel to  th e  forces bu ild ing  th e  fo rtress 
of L o u isb u rg ; an d  from  th a t  tim e  the 
in d u s try  has grown g rad u a lly  to  its  p resen t 
p roduction  of ap p ro x im ate ly  six  m illion 
tons annually .

O u t l in e  M a p  o f  Ca n a d a  a n d  N e w f o u n d l a n d .
Showing position of Trail, Sullivan, Britannia, Anyox, Premier, Flin-Flon, Central Manitoba Mines, Red Lake, 

Porcupine, Cobalt, Kirkland Lake, Sudbury, Rouyn, Thetford (asbestos), Sydney (coal), and Wabana (iron).

spear and  arrow  po in ts , kn ife-b lades, and  
other tools. I t  seem s ev iden t, how ever, th a t  
peoples w ith o u t iron  tools, w ith o u t ex
plosives, and  w ith o u t a  know ledge of 
extracting m etals from  th e ir  ores m ust have 
confined th e ir  m ining efforts to  those ra re  
deposits w here n a tiv e  m eta ls  occur.

The adven t of the  F rench  m arks the 
beginning of rea l m ining effort, a lthough  th e  
French, as the  ea rlies t se ttle rs , devo ted  
themselves m ain ly  to  ag ricu ltu re  an d  fur- 
trading. The coal beds of Cape B reton  
Island, ou tcropp ing  p ro m in en tly  on the  
shore cliffs, first a t tra c te d  a tte n tio n , an d  as 
early as 1672 were m en tioned  by  N icholas 
Denys in  his descrip tion  of th e  coasts of 
N orthern A m erica. F or m an y  years these

A nother resu lt of ea rly  F rench  exp lo ra tion  
w as th e  discovery, in 1686, of w h a t is now  
the  W righ t m ine, on th e  ea ste rn  shore of 
L ake T im iskam ing. The m ine was a  rich 
deposit of lead-silver ore ; b u t it d id  no t 
a t t r a c t  th e  F rench , p resum ably  because of 
i ts  inaccessib ility  an d  the  consequent 
difficulties of m ining, sm elting, an d  tra n s 
p o rta tio n . H ad  th is  ea rly  exp lo ra tion  
b rough t to  lig h t th e  rich  n a tiv e  silver of 
C obalt, only a few miles to  th e  w est, who can  
tell how  g rea tly  the  course of h is to ry  m igh t 
have  been changed thereby .

The bog iron ores of St. M aurice D istric t, 
Quebec, w ere th e  n e x t to  a t t r a c t  a t te n t io n , 
an d  in  1737 th e  first b last-fu rnace  in  C an ad a , 
know n as St. M aurice Forges, w as erected  to

79
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sm elt them . O thers followed, an d  were 
o pera ted  for longer or sh o rte r periods. Two, 
the R adnor Forges an d  M cDougall an d  Co., 
are  still w orking, as th e  iron p roduced , 
though sm all in q u an tity , is p a rticu la rly  
a d ap ted  to  the  m anufactu re  of car wheels.

In  1767 a  trad e r  nam ed  H enry  rediscovered 
the copper veins a t  M am ainse P o in t, L ake 
Superior, and  th ree years la te r  an  English 
com pany was form ed to  w ork them . The 
vein on which th ey  m ined, how ever, narrow ed 
to  a w id th  of 4 in. ab o u t 30 ft. from  the  
surface, and  the  p ro jec t accord ing ly  failed.

M ineral discoveries becam e m ore num erous 
a fte r  the  beginning of the  la s t cen tu ry . Iron  
was found in  various p laces in  ea ste rn  
O ntario , and  sm elting furnaces w ere erected  
in Leeds coun ty  (1800), n ea r M arm ora (1820), 
and  in several o ther places ; b u t th e  h igh 
cost of team ing  the  ores an d  castings over 
bad  roads, and  the  necessity  for using  
expensive charcoal as fuel, m ade m ost of 
the operations unprofitable. T he com 
pletion of the  St. Law rence canals ab o u t 
1848 caused the  u ltim ate  ex tin c tio n  of m ost 
of these pro jects, as cheap  foreign iron  w as 
thereby  b rough t in.

O ther early  discoveries, w hich can  be 
no m ore th an  m entioned, w ere those of the  
gold placers of the  C haudiere R iv er in  
Quebec, w hich are  said  to  h av e  produced, 
betw een 1860 and  1876, som e tw o m illion 
dollars in gold ; the  silver discoveries of 
T hunder B ay, first found in  1866, of w hich 
Silver Islet, th e  m ost fam ous, y ie lded  m ore 
than  th ree m illion dollars w orth  of silver 
betw een 1870 an d  1884 ; an d  the  d is
coveries of gold veins in  N ova Scotia in  1862. 
Some of the  la tte r  are  still w orking and  
altogether these veins have yielded n early  
n ineteen million dollars w orth  of th e  precious 
m etal.

Meanwhile, on th e  o th e r side of th e  
continent, public exc item en t w as raised  to  
fever p itch  by  th e  d iscovery  of th e  rich  
placer fields of F rase r R iver, in  1858. I t  is 
e s tim ated  th a t  betw een 14,000 an d  23,000 
persons left San Francisco  betw een  A pril an d  
Ju n e  of th a t  year, bound  for th e  F ra se r  
diggings. The m a jo rity  of these, d is
heartened  by  th e  difficulties of trave lling  
through the coun try , d id  n o t rem a in  ; b u t 
the more h a rd y  who succeeded in p en e tra tin g  
the in terior found placers in several localities, 
including the ex trao rd in arily  rich  diggings 
of W illiam s and  L ightn ing  Creeks. C ontinued 
exploration was followed b y  new  discoveries, 
in Omineca d is tric t in 1868, Cassiar in 1874,

an d  A tlin  in 1898, and  each find was followed 
b y  a  new  influx of prospectors, m an y  of whom 
becam e perm anen t residents. The placers 
p roved  a  source of g rea t w ealth . For the 
six years from  1863 to  1868 the  yield of gold 
averaged  m ore th a n  th ree  million dollars 
annually , an d  th e  to ta l yield, to  the present, 
has been m ore th a n  78 million. The deposits 
are  now  p re tty  well exhausted .

The com pletion of the  Canadian Pacific 
R ailw ay  in  1885 w as perhaps the most 
im p o rta n t ev en t in  the  m ining histo ry  of the 
coun try . F rom  th is m ain  a r te ry  of com
m unication  p rospectors read ily  penetrated 
a  g re a t a rea  of h ith e rto  inaccessible territory, 
an d  discovery  a f te r  d iscovery  of ore deposits 
resu lted . One of th e  m ost im portan t was 
th a t  of th e  g rea t copper-nickel deposits of 
S udbury , O ntario . F irs t found in 1856, but 
th en  regarded  m erely  as  of academ ic interest, 
i t  w as re-d iscovered du ring  construction of 
the road  in  1883, an d  b rough t into pro
duction  in  1887. These deposits, which now 
supp ly  90%  of th e  w orld’s nickel, have 
becom e increasing ly  p roductive  during their 
fo rty  years of life u n til in  1928 there were 
recovered  m ore th a n  48,000 tons of nickel 
an d  33,000 tons of copper w ith  a  to ta l value 
of som e 31 m illion dollars. N ot only are 
im m ense bodies of ore know n still to be 
p resen t in  the  producing  mines, bu t new 
ore-bodies, of w hich the  F rood  is the most 
o u ts tan d in g , have also been discovered in 
recen t years, rendering  the  field of vast 
p o te n tia l value.
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D uring  th e  te n  y ea rs  following the con
stru c tio n  of th e  ra ilw ay  m an y  sm all deposits 
of gold w ere found  in  th e  v ic in ity  of the 
line in  O ntario . In  H a lib u rto n  county, along 
th e  n o rth  shore of L ake H uron , and  north 
of L ake Superior m an y  of these becam e small 
producers a n d  o p era ted  for vary ing , though 
usually  short, periods. The m ost important 
w ere th e  discoveries in  L ake of the Woods 
d is tric t, w est of L ake Superior, where veins 
were opened up  ca rry ing  rich  shoots of coarse 
free gold. These discoveries caused immense 
exc item en t a n d  the  usua l orgy of stock 
speculation  an d  com pany  prom otion. The 
m ost valuab le m ines, th e  S u ltana , Mikado, 
and  R egina, were w orked for periods of 10 to 
15 years, a n d  in th a t  tim e each produced 
gold to  the  value of h a lf a m illion to  a million 
dollars. B y 1906 m ost of th e  ac tiv ity  in 
the d is tric t h ad  ceased, though  spasmodic 
a tte m p ts  have  been  m ade  since to  reopen 
one or o th e r of the  m ines.

In  B ritish  C olum bia progress w as about
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’̂ Tif equally rap id  b u t m ore im p o rta n t and  
. ^  permanent. D rifting  along the  g rea t w ater- 

ways south from  th e  C anadian  Pacific 
* f^jidlj Railway and  n o rth  from  the  U nited  S ta tes, 
m 4 «, prospectors com bed the  co u n try  betw een the 
’SfWUfc, railway and  the  bo rder w ith  th e  resu lt th a t  
“I®«, ]d hundreds of discoveries of valuab le m ineral 

i were made which la te r  were developed in to  
01 Canals producing mines. One of the  first, in  1882, 
^  Perhapswas tha t of the Bluebell Mine on K ootenay  

y  - Lake, a silver-lead m ine still producing ore. 
K main c In 1890 the p rincipal claim s of the g rea t 
;tors readilv: Rossland d is tric t were first s ta k ed  ; then  in 
rtoinacctsi raP ^  succession followed th e  discovery  of 
feovervob Greenwood in 1891, of th e  Slocan in 1892, 
lie nos! ra,. and of K im berley, also in  1892. This fam ous 
°PPer-nicke ■ galaxY °f m ines has produced im m ense 
fct foundi; wealth. Rossland, w hich cam e in to  full 
risofatjr- production a fte r  th e  construc tion  of the 
I daring cor Trail sm elter in  1895, yielded copper, gold,
and . and silver to  the  value of m ore th a n  th ree

million dollars an n u a lly  till 1916. The 
/  exhaustion of th e  ore-bodies then  caused 

production to  decline, an d  it  is v e ry  sm all a t  
. the present tim e, a lth o u g h  u n til 1921 it  was 

maintained a t  over a  m illion a  year. The 
Greenwood discoveries proved  to  be large 
bodies of ra th e r  low -grade ore w hich on th a t  
account were n o t b ro u g h t in to  full p roduction  

m torn s. until 190Q B etw een 1900 an d  1920, how-
 : — ever, gold and  copper were recovered from

them to the value of m ore th a n  one h und red  
and five million dollars. The ore-bodies 

■ are now prac tica lly  exhausted . The num erous 
mines of the S locan d is tric t have produced 

rdufe. chiefly silver, lead, and  zinc, m ain ta in ing  
lymanysm!. a fairly s tead y  though  n o t spectacu la r yield 
in the ucimtTi from jg 9 5  w hen th e y  cam e in to  full produc- 
aliktonwii tion, to the p resen t. In  the  period  of 32 
ate Huron, r  years to 1926 th ey  y ielded m etals to  the  
roftkste value of abou t 50 million dollars or an  average 
jdiorranif- yield of more th a n  one an d  one-half m illions 
Bernst# yearly. A t K im berley  a  num ber of m ines 

d Lake of tk' were opened up , th e  m ost spec tacu la r of 
jupcMr.iti«1 which is the  im m ense Sullivan ore-body 
inclii»61 which becam e th e  m a in s ta y  of th e  Con- 
en'escari® solidated M ining an d  Sm elting C om pany of 
snalorg}'1 Canada. A lthough s tak ed  in 1892 system atic  
,r prom» development was n o t begun till 1900, w hen 
e Sultana, 1 some ore was sh ipped . In  1903 a  sm elter 
forpffl'ofe was erected  n ea r K im berley  to  t r e a t  the 
jieeacif ore, bu t m etallu rg ical difficulties rendered  
jgjoDloai treatm ent unprofitab le , so th a t  in  1907 m ine 
I ¡¡¡e actrfll and sm elter w ere closed, an d  la te r  seized 
y A m  for debt. In  1909 the  p ro p e rty  was taken  
,ace to rr over by  the  C onsolidated M ining an d  Sm elting 

Company of C anada, w hich proceeded to 
TfSJ ,fas j: active developm ent and  to  solving the

2— 6

m etallu rg ical problem s. B y 1914 the  Sullivan 
h ad  becom e the  la rgest lead  producer in 
C anada an d  h as m a in ta in ed  th a t  position 
ever since. The ore-body is a  deposit of 
solid su lphides vary in g  from  150 to  270 ft. 
in  thickness, a lthough  n o t all of th is  is 
ore. The m ost valuab le  co n s titu en t is the  
lead , w ith  a  good p roportion  of zinc and  
som e silver. P roduction  in  th e  th ir te en  
years from  1913 to  1925 w as m ore th a n
85,000,000 dollars, m ore th a n  half of which 
w as recovered in th e  la s t th ree  years of th a t  
period. In  1927 th e  o u tp u t of ore was 
increased  from  3,000 to  4,000 tons per day , 
resu lting  in  a  p roduction , in  1928, of more 
th a n  1 \  m illion ounces of silver, n ea rly
160,000 tons of lead  and  n early  82,000 tons 
of zinc, w ith  a to ta l v a lue  of m ore th a n  
34 m illion dollars. T his g rea t m ine still has 
enough ore in  sigh t to  m a in ta in  p roduction  
for an o th er cen tu ry , a t  th e  p resen t ra te  of 
m ining.

A fter the  g rea t developm ents of the  ea rly  
nineties, discoveries con tinued  to  be m ade, 
though  m ore slowly. In  general these have 
been in  a reas read ily  accessible from  the  
coasts. The Tyee m ine, found on V ancouver 
Is lan d  in  1896, w as a lens of ore from  w hich 
m ore th a n  1 1 ,0 0 0  tons of copper were 
recovered betw een 1903 a n d  1907. A bout 
the  sam e tim e the  copper deposits of T exada 
Is lan d  were uncovered, from  w hich large 
tonnages have been shipped. In  1898 the 
B ritan n ia  Mine on Howe Sound w as located . 
T his g rea t p ro p erty , how ever, was no t 
b rough t to  th e  p roductive  stage u n til 1905, 
an d  on accoun t of th e  low grade of its  ores 
d id  n o t begin to  be developed on a  large 
scale till some years la te r. B etw een 1916 and  
1927 i t  produced  copper to  th e  value of 
nearly  $4,000,000 annually , while the  1928 
production  w as valued  a t  ab o u t six  million. 
In  1903 th e  copper deposits a t  A nyox, on 
G ranby  B ay , were found, now  w orked by  
th e  G ranby  C onsolidated M ining, Sm elting, 
an d  Pow er C om pany. In  th e  six  years from  
1919 to  1927 these deposits y ielded an  average 
re tu rn  of m ore th a n  $5,000,000 annually , 
p rincipally  in copper. The la s t g rea t m ine 
discovered, th e  P rem ier, was found in  1910 
in  th e  Salm on R iver d is tric t a t  th e  h ea d  of 
P o rtlan d  Canal. I ts  rich  gold a n d  silver 
ores yielded app ro x im ate ly  $29,000,000 in  the 
seven years from  1921 to  1927, ou t of w hich 
m ore th a n  e igh t m illions were d is trib u ted  
in  dividends.

T he whole record  for B ritish  C olum bia 
since 1892, w hen lode m ining m ay  be said
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to  have  begun, is one of im m ense advance 
in  th e  am o u n t a n d  v a r ie ty  of its  m ineral 
production . This advance h as n o t been 
regular, b u t ra th e r  shows sudden  sp u r ts  as 
new  d is tric ts  w ere opened up, followed 
freq u en tly  b y  te m p o rary  recessions as 
p roperties or d is tric ts  were w orked ou t. In  
1892 m e ta l m ines p roduced  p rac tica lly  
no th ing  ; in  1928 m etals  to  th e  value  of 
n early  49 m illions were m ined. In  1892 coal 
p roduction  was less th a n  $3,000,000 ; in 1928 
it  was m ore th a n  $11,000,000. O ther 
p roducts b ro u g h t the  m ineral p ro d u ctio n  for 
1928 up  to  the  g rand  to ta l of $63,913,159. 
The Province fu rn ished  n ea rly  all th e  lead  
an d  zinc produced  in  C anada a n d  m ore th a n  
h a lf th e  copper, as well as a large p ro p o rtio n  
of th e  silver an d  gold.

This g rea t p roduction  m ade  B ritish  
Colum bia for m ore th a n  tw o decades th e  
prem ier m ining province of th e  D om inion, 
b u t th e  cen tre  of in te re s t w as now  to  sh ift 
eastw ard  to  O ntario . H ere aga in  is m ade 
ev iden t th e  influence of ra ilw ay  bu ild ing  on 
d iscovery. In  1902 th e  O ntario  G overnm ent 
com m enced th e  construc tion  of a  ra ilw ay  to  
open up  an  a rea  of a rab le  lan d  ly ing  n o r th 
w est of L ake T im iskam ing , an d  in  th e  
au tu m n  of the  following year, as construc tion  
operations w ere being carried  on n ea r w hat 
is now th e  tow n of C obalt, th e  first d iscovery  
of silver was m ade by  a  b lacksm ith  nam ed  
L a Rose, who used to  prospec t in  h is spare  
tim e. W hen th e  new s w as published, a  
trem endous influx of prospectors from  all 
p a rts  of the  co n tin en t took  place, an d  
num erous discoveries followed. Some silver 
was m ined in  1904, an d  b y  1908 th e  cam p 
had  becom e one of th e  w orld’s la rgest silver 
producers. In  th e  period  betw een  1904 an d  
1922 th is  a rea  produced  an d  sh ipped  m ore 
th a n  333 m illion ounces of th e  precious 
m etal, and  p a id  over $87,000,000 in 
dividends. Since 1922 p roduction  from  the  
Cobalt a rea  p roper h as  decreased to  ab o u t 
31 m illion ounces, w hich is ab o u t th e  sam e 
q u a n tity  as th e  com bined o u tp u t of th e  
ou tly ing  d is tric ts  of S outh  L orra in  an d  
Gowganda.

F rom  C obalt an d  from  th e  railw ay , as it 
was pushed no rthw ard , prospectors spread  
over the ad jacen t coun try , w ith  th e  resu lt 
th a t in 1909 the  P orcupine gold d is tric t 
was found, and  th ree  years la te r  th e  sm aller 
K irk land  Lake field. The P orcupine d is tric t 
was brough t to  the  p roducing  stage in 1912, 
and  by  the  end of 1928 h ad  y ie lded  m ore 
th an  $229,000,000 in gold, fu rn ished  m ain ly

by  th e  H ollinger, D om e, an d  McIntyre 
m ines. In  th e  sam e leng th  of tim e gold to 
th e  value of ab o u t $48,000,000 had been 
recovered from  th e  K irk lan d  L ake field, the 
a n n u a l y ield  of w hich has risen beyond 
$12,000,000.

The second tran sc o n tin e n ta l railroad built 
in C anada w as th e  C anadian  National, 
travers ing  th e  co u n try  n o rth  of the Canadian 
Pacific. I t  was com pleted  in  1915, but 
a lthough  construc tion  was a tten d ed  by a 
num ber of sm all discoveries, its  full effects 
on th e  progress of d iscovery  were deferred 
for years, as the  co u n try  was drained of 
m en b y  th e  w ar. Since th e  end of that 
struggle prospecting  has gradually  been 
resum ed w ith  encouraging results. In the 
v ic in ity  of th e  road  in Q uebec large deposits 
of copper a n d  copper-gold ores have been 
found w ith in  th e  la s t four years in the Rouyn 
a rea , a  d is tric t w hich prom ises to  become 
one of th e  g rea t m ining areas of the Dominion. 
A lready , in  1928, th e  first y ea r  of production, 
N oranda  Mines h av e  y ielded more than 33 
m illion pounds of copper, v a lued  a t nearly 
five m illion dollars, an d  gold to  the value of 
m ore th a n  a  m illion dollars. F a rth e r west, 
p rom ising go ld  deposits are  reported  in the 
R ed  L ake a rea  of W estern  O ntario, to the 
n o r th  of the  new  ra ilro ad  ; an d  in Northern 
M anitoba th e  d iscovery  of the  copper-gold- 
zinc deposits of th e  M andy, Flin-Flon, 
S herritt-G ordon , an d  o th er properties 
followed d irec tly  on ra ilroad  construction. 
In  B ritish  C olum bia resu lts  have  so far been 
sm all, a lth o u g h  one gold-silver deposit 
n ea r T op ley  is rep o rted  as prom ising.

N ex t to  the  m etalliferous mines, which 
furnish  th e  bu lk  of th e  m ineral wealth of 
C anada, are  th e  coal deposits. These are 
confined to  th e  ea s te rn  a n d  w estern parts 
of th e  D om inion, w ith  th e  n a tu ra l result 
th a t  ce n tra l C anada, p a rticu la rly  Ontario 
an d  th e  w estern  p a r t  of Quebec, finds it 
necessary  to  secure its  coal supp ly  principally 
from  the  U n ited  S ta tes. On bo th  eastern 
an d  w estern  coasts som e of the  coal deposits 
w ere know n an d  m ined  for m a n y  years prior 
to  C onfederation, b u t th e  progress of dis
covery  has since revealed  m a n y  more, and 
coal m ining h as grown u n til i t  is the  largest 
ind iv idual m ining in d u s try  in  th e  Dominion. 
In  the  years 1927 an d  1928 th e  annual 
p roduction  w as ap p ro x im a te ly  17J  million 
tons, m ade up  of ab o u t 13 m illion tons of 
b itum inous coal, a n d  4£ m illion tons of 
sub-b itum inous coal a n d ' lignite from  the 
provinces of A lb erta  a n d  Saskatchew an. Of
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this am ount betw een  five an d  six  hund red  
thousand tons are  exported .

The asbestos deposits of S outhern  Q uebec 
furnish more th a n  th ree -q u a rte rs  of the  
world supply a t  th e  p resen t tim e. Mining 
of asbestos com m enced in 1876 and  has now 
reached large proportions. In  1928 some
273,000 tons were sh ipped, valued  a t  more 
than $1 1 ,0 0 0 ,0 0 0  ; an d  a lto g e th er more 
than 2 |  million tons of th is m ineral have 
been produced.

No account of th e  m ining h is to ry  of the  
Dominion w ould be com plete w ith o u t a t  
least brief reference to  the  p lacer deposits 
of Yukon te rrito ry . Gold in  pay ing  
quantities was first discovered in  1881 in the 
sands of the Big Salm on R iver ; a n d  from  
that time forw ard exploration  proceeded 
steadily until, in 1896, th e  phenom enal 
richness of B onanza Creek, in K londike 
District, was m ade known. The ru sh  of 
1897-8 followed, an d  m ore th a n  30,000 
persons poured in to  th e  d istric t. Gold 
production leaped from  a q u a rte r  of a  m illion 
dollars in 1896 to  ten  m illion in  1898,

six teen million in  1899, an d  22 million in 
1900. I t  th en  fell off g radually , b u t rem ained  
a t  ab o u t four m illion an n u a lly  up  to  1917. 
A ltogether Y ukon d is tric t has yielded m ore 
th a n  182 m illion dollars w orth  of placer 
gold.

O ther valuab le  resources which have been 
developed during  th e  la s t s ix ty  years include 
p la tin u m , cobalt, gypsum , sa lt, n a tu ra l 
gas, oil, ta lc , an d  o thers. T h e  to ta l value 
of the  m ineral p roducts of the  D om inion in 
1928, exclusive of such p roducts as stone, 
b rick , and  cem ent, was m ore th a n  
$223,500,000.

I t  is in te resting  to  com pare th e  grow th 
of the  m ineral in d u stry  w ith  th a t  of th e  
population . In  1886, w hen s ta tis tic s  for 
the  whole of C anada were first collected, 
the  value p er cap ita  of the  an n u a l m ineral 
production  w as $2'23. T en  years la te r  it 
h ad  doubled, to  $4-38. The n ex t decade 
show ed an  increase to  $12 '81 ; while in 1928 
it was $28'31. Of th is am oun t ab o u t 54%  
consisted of fuels a n d  building m ateria ls  
alm ost en tire ly  consum ed in Canada.

THE RUSSIAN BAUXITE DEPOSITS
By R O B E R T  J. A N D E R S O N ,  D .Sc.,  Consulting Metallurgical Engineer

(Concluded fro m  J u ly  issue, page 15)

7. D e s c r i p t i o n s  o f  s o m e  I n d i v i d u a l  
D e p o s it s .—Following are brief descriptions 
of several of th e  separate  deposits in th e  
Tikhvin area w hich have so far been m ore 
or less fully investigated .

Krasno-Roocheiski Deposit.—The no rthern  
end of the K rasno-Roocheiski b au x ite  deposit 
is situated a t th e  ju n c tu re  of P iardom ets 
creek and K rasno Roochei creek, ab o u t 15 
miles south of th e  Bolshoi D vor s ta tion  on 
the N orthen R ailw ay (cf. Fig. 1 ). F rom  th is 
point, the deposit ex tends in th e  form  of a 
strip 558 to  1,476 feet (170 to  450 m etres) 
wide to the south . I t  has been followed up 
a distance of ab o u t 11 m iles to  K rootoi 
creek. P rospecting w ork was stopped  here, 
but the deposit is th o u g h t to  ex tend  fu rth e r 
and probably joins w ith  th e  deposit a t  the  
Nikomla river. The K rasno-R oocheiski 
deposit is bounded  on th e  west by  outcrops 
of the D evonian form ations, b u t th e  eastern  
boundary has no t been definitely determ ined. 
Towards th e  east, th e  th ickness of th e  
bauxite bed dim inishes to  abou t 3 '3 feet 
(1 metre) and  less. Also th e  q u ality  becomes 
inferior, th e  bed  tu rn in g  to  alum inous clays.

Hence, p rospecting w ork has no t been 
carried fu rther. One line of drill holes set 
down tow ards th e  easte rn  side of th e  deposit 
showed th a t  th e  alum inous clays are overlain 
here by  lim estones. Fig. 2 is a  m ap  of th e  
K rasno-R oocheiski area, showing th e  loca
tion  of th e  drill holes and  te s t p its  which 
have been  sunk. Fig. 3 is a  longitudinal 
section of th is  deposit ex tending th rough  
th e  line AB (cf. Fig. 2 ). Fig. 4 is a cross- 
section of th e  deposit th rough  th e  line CD, 
and  Fig. 6  is a section th rough  th e  line E F  
(cf. Fig. 2). The area  for w hich reserves 
have been com puted, based on sam pling, in 
th is  deposit is abou t 0 -22 square mile (0'576 
square kilom etre). The surface of th is  area 
slopes tow ard  th e  south  from  P iardom ets 
creek, th e  a ltitu d e  increasing from  abou t 
394 to  443 feet (1 2 0  to  135 m etres). To th e  
east, th e  slope is upw ards also. A t the  
no rthern  end of th e  deposit, i.e., a t  P iardom ets 
creek, th e  baux ite  outcrops from  beneath  
th e  glacial clays. Tow ards th e  south , th e  
overburden increases in  thickness, and  th e  
baux ite  lies under th e  sandy-clayey com plex. 
Blue, sky-blue, and  red  clays of th e  U pper
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Devonian are found  a t  th e  base of th e  b aux ite  
bed. In  th e  sou thern  p a r t of th e  area, th e  
surface of the  D evonian base h as th e  shape of 
a trough, whereas th e  no rth ern  p a r t suggests 
enlargements like lake bo ttom s. U sually, 
a bed of spo tted  clay  lies im m ediate ly  on the  
Devonian clays. I t  shows traces of repeated  
washings. The baux ite  deposit lies on th is  
bed of spotted  clay. The th ickness of th e  
bauxites varies from  ab o u t 6 '6  to  39 feet 
(2 to 12 m etres). A com plex of non-plastic 
clays of the  so-called “ sukhari ” ty p e  is 
bedded over th e  bauxite . However, th e  
contact face w ith  th e  ferruginous baux ites 
is not sharply expressed, particu la rly  where

calcu lated  by  M eeshariev, according to  th e  
classification given above, are as follows :—
E s t i m a t e d  R e s e r v e s  o f  t h e  K r a s n o - R o o c h e i s k i  

B a u x i t e  D e p o s i t .

Grade 
“ Prim a ”
I grade 
“ Prim a ’
II  grade 
“ Prim a ’
II I  grade

+  I grade 

+  I grade

M etric tons.
253.000
201.000
454.000
459.000  

I I  grade 913,000
. 1,003,700

T otal, a ll grades . . . 1,916,700

T hus, th e  reserves hav ing  an  average 
com position of “ P rim a +  I grade am ount 
to  454,000 tons of proven ore. The chem ical

0
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of F ig . 2.

these bauxites also con tain  considerable 
percentages of silica. The non-p lastic clays 
are overlain by  p lastic  clays, these la tte r  
varying in colour from  grey to  black. The 
total thickness of these clays varies up  to  
about 13 feet (4 m etres), as m ay  be no ted  
in Fig 4. In  tu rn , th e  clays are covered by  
sands (of different colours). In  th e  lower 
part of the  section, these sands are cem ented, 
forming b rittle  sandstones. The colours 
become lighter tow ards th e  top . F inally , 
the sands are overlain by  glacial m a tte r  
(boulder clay), th e  th ickness of which is 
about 13 to  20 feet (4 to  6  m etres).

The am ounts of baux ites of different 
grades in  th e  K rasno-R oocheiski deposit,

com position is, roughly  >  52%  A120 3 <  9%  
S i0 2, and  abou t 16% F e20 3.

Goobsko-Pochaevski Deposit.— This deposit 
is s itu a te d  in th e  v ic in ity  of Gooba village 
and  Pochaevo farm . B auxites have also 
been found w ith in  th e  a rea  of Gooba village 
itself. The G oobsko-Pochaevski field 
occupies an  area of abou t 0'39 square mile 
(1  square kilom etre). The baux ite  is bedded 
in  layers. A t th e  west, th e  deposit lies on 
coal-bearing grey clays belonging to  the  
sandy-clayey com plex of Lower Carbon
iferous age, while a t th e  east i t  is bedded 
d irectly  on th e  U pper D evonian form ations, 
these being expressed here chiefly b y  a 
series of variegated  m icaceous clays and  in
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p a r t by  sands. In  som e p a r ts  of th e  deposit, 
th e  overburden (of boulder clay) increases 
from  west to  east and  a tta in s  a  th ickness 
of abou t 49 to  56 feet (15 to  17 k ilom etres). 
However, a t  th e  w estern  edge of th e  deposit, 
on a ra th e r  sm all area, th e  b aux ites  are 
bedded im m ediately  under a  shallow  layer 
of top  soil. The th ickness of th e  alum inous 
com plex varies from  abou t 6  6  to  33 feet 
(2  to  1 0  m etres). The easte rn  b oundary

deposit. An a tte m p t has been m ade here 
to  show th e  boundaries of th e  aluminous 
com plex b y  curves of equal thickness for 
each grade separa te ly . Fig. 7 is a cross- 
section th ro u g h  th e  deposit a t  th e  line AB, 
an d  Fig. 8  is an o th er section through the 
line CD. The b au x ite  deposits here are 
generally  sim ilar to  th e  Krasno-Roocheiski 
deposit. T here  is th e  sam e absence of distinct 
foliation  in  b o th  ; d istu rbance of the  bedding
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3 e ? U X / T E

tfAcd 3  E?/\/CK3

V e r t / c e i l .  3 c e ? l e
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Ho r /z o /ete?l S cetle

JO  A5 20  f~7ETRES O  S O  /OO /SO 2 0 0  rlETRil

20 6 0  FEFT O  200 4 0 0  6 0 0  FEET

F i g .  4 .— C r o s s - S e c t i o n  t h r o u g h  t h e  K r a s n o - R o o c h e i s k i  B a u x i t e  D e p o s i t  ; lin e  CD  of Fig. 2.

of th e  deposit has n o t been determ ined . 
Considerable difficulty was had , during  th e  
prospecting w ork, in runn ing  d rill holes here 
because of th e  m an y  large h a rd  boulders 
present in th e  glacial overburden . So far 
as th e  prospecting w ork was carried , i t  w as 
found th a t  th e  b au x ite  becam e inferior 
and  of low grade tow ards th e  easte rn  p a r t 
of th e  deposit. The best g rades of b au x ite  
are found in th e  sou th -w estern  p a r t of th e  
prospected  area.

Fig. 6  is a  m ap of th e  G oobsko-Pochaevski

under th e  overburden  caused by  glacial move
m en t is p la in ly  ev iden t. In  th e  Goobsko- 
Pochaevski deposit, th e  chem ical composition 
varies considerably  b o th  th ro u g h  the thick
ness and  th e  leng th  an d  w id th . The best 
baux ite  occurs in th e  low est p a r t of the 
section, while alum inous clays are found 
largely in th e  upper p a r t. To th e  south, 
in th e  d irection  of th e  V eselets property, a 
p ro longation  of th e  deposit is likely  to  exist, 
b u t it is th o u g h t th a t  th e  g rade w ill be poor 
The probab le reserves of th e  Goobsko-

1
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Pochaevski deposit, as calcu la ted  by  Volkov, 
are as follows :—
E s t i m a t e d  R e s e r v e s  o f  t h e  G o o b s k o - P o c h a e v s k i  

B a u x i t e  D e p o s i t .

Grade.
" Prim a ” .
I grade
“ Prim a ” +  I grade
II grade 
" Prima ”

grade
III grade

I grade + 1 1

M etric tons. 
120,000
195.000
315.000
131.000

446.000
383.000

Total, all grades 829,000

locality  a t th ree  separate  places. The eastern  
area  beginning a t K rasnaya  G linka and 
stre tched  out, ev iden tly , up  to  R ad y n  creek, 
has been exam ined m erely b y  surface 
prospecting. A llum inous clay largely is 
found in th is  area.

The pockets w est of K ra sn ay a  G linka and  
n o rth  of Podsosna village have been developed 
to  a  g rea ter ex ten t. These tw o pockets 
occupy th e  gen tly  sloping p a r ts  of th is  
locality  ; th e y  are sep ara ted  from  each o ther 
and  su rrounded  b y  D evonian form ations,

O Z _ _ J * 6
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Fig. 5.— C r o s s - S e c t i o n  t h r o u g h  t h e  K r a s n o - R o o c h e i s k i  B a u x i t e  D e p o s i t  ; line E F  of F ig . 2.

Reserves having  an  average com position 
of “ P rim a ” +  I grade am ount to  315,000 
tons. The chem ical com position is given 
as >  53%  A120 3 and  <  13%  S i0 2.

Podsosnenski D eposit.— N o rth  from  th e  
Goobsko-Pochaevski deposit th e re  is a  group 
of deposits n ea r Podsosna village. This 
group is referred  to  as th e  Podsosnenski 
deposit. B aux ite  has been found in th is

and  hence probab ly  represent th e  rem ains of 
a  single w ashed out deposit of larger 
extension. The overburden here is th in , and 
usually  th e  ore is bedded  im m ediately  
under to p  soil. T o ta l th ickness of th e  
deposit ranges from  ab o u t 1 0  to  26 feet 
(3  to  8  m etres). M icaceous clays and  sands 
are found a t th e  base, while th e  overburden 
consists of sands. The reserves of th e
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northern pocket are es tim a ted  to  be as 
follows :—

I grade . . 22 ,000 m etric tons.
I l l  grade . . 34,000 m etric tons.

Average com position of I grade is given as 
58-28% A120 3 ( + T i 0 2), 13T 8%  S i0 2 and  
14-74% F e2Os.

In the sou thern  pocket, th e  alum ina runs 
as high as 62% , b u t th e  silica con ten t is 
also high, being rare ly  as low as 7% . The 
average com position of th is  pocket m ay  be 
regarded as I I  grade. T o ta l reserves of 
this pocket are figured as 115,000 tons, and  
the average com position is given as 51'70%  
Al2Oa (+  TiOa), 24-84% S i0 2, an d  13'71%  
Fe20 3.

b y  surface prospecting, ind ications being 
th a t  th e  g rade is inferior (evidently  alum inous 
clay).

8 . R e s e r v e s  o f  t h e  T i k h v i n  R e g i o n . —  
T he reserves of th e  T ikhv in  area, as 
calcu lated  b y  R ussian  geologists, are as 
shown in T able 2 . These figures app ly  to  
th e  deposits th a t  have been prospec ted  and  
are based  on drill-hole an d /o r  te s t-p it 
records. O ffhand, th e  d a ta  in  T able 2  m ay  
look im posing, b u t i t  should  be rem em bered 
th a t  th e  b u lk  of th e  m a teria l show n in  th e  
tab le  is of inferior grade. Only th e  so-called 
“ P rim a ” grade is su itab le for use in  th e  
B ayer alum ina process, and  its  q u a lity  is 
inferior to  w hat is norm ally  desired and
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Other Deposits.— The deposits in th e  
vicinity of Segly, B a tk o v  K onets, and  Senno 
villages are chiefly alum inous clays and 
II grade m ateria l is ra re ly  found. H ow ever, 
the available d a ta  regard ing  these occurrences 
are at p resen t so m eagre th a t  i t  is impossible 
to classify them . Drill-hole operations of a 
deposit of Oosadische village, w hich is 
fairly close to  th e  K rasno-R oocheiski deposit, 
showed an enriched  zone in th e  cen tra l p art. 
Prelim inary calculations ind icate  th a t  th is 
enriched portion  contains abou t 182,000 
tons of b au x ite  of I grade. Sufficient d a ta  
are no t availab le to  determ ine fully the  
quantities and  grades present. The deposits 
north of th e  railw ay  line (along Veleekii and  
Sarooya creeks) have been exam ined only

em ployed. The I grade w ould be su itab le 
for alum inous-cem ent m anufacture , b u t none 
of th e  grades is suitable for chem ical p u r
poses (alum inium -salt m anufacture) or for 
abrasives or high-grade refractories. C ertain 
of th e  grades m igh t be used for some 
refractories. On th e  whole, th e  q u a lity  of 
th e  T ikhvin  baux ites is poor, b u t some 
u tiliza tion  m ay be m ade of them .

9 . M i s c e l l a n e o u s  N o t e s . — A w ord m ay 
be said abou t th e  possibility  of beneficiating 
th e  T ikhvin  bauxites. W ork has been done 
on th is  problem  b y  th e  Ore-Dressing In s titu te  
a t Leningrad, and  while ac tu a l beneficiation 
has been m ade b y  concen tra ting  m ethods, 
th e  w riter believes th a t  th e  cost will be high. 
I t  will be recalled th a t  th e  q u a rtz  in these
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baux ites is present in a finely com m inuted  
s t a t e ; elim ination of th e  free silica by  
ore-dressing m ethods will ev iden tly  be 
difficult. F u rth e r  w ork is being done on 
th e  beneficiation problem .

W hen th e  w riter v isited  th e  T ikhv in  
region near the  end of 1928, m ining operations 
were being carried  on in  a  sm all w ay  a t  th e  
K rasno-Roocheiski deposit. Sm all open-p its 
were being w orked, as well as underg round  
galleries from  shafts. The cost of th is  
m ining was abou t 1 2  rubles per m etric  to n  
( $ 6  T 8 ). No excavating  m ach inery  was 
being used. W ith  su itab le excavating  an d  
o ther proper m achinery , th e  engineer in 
charge of th e  w ork expected  to  be able to  
m ine for 1'5 rubles per to n  (77 cents). 
P easan t m iners receive 1 rub le 6 6  kopecks 
per day. M ining on piece w ork, i t  was 
tho u g h t th a t  th e  ra te  of p ay  w ould be

confirm atory  of th e  prio r in form ation made 
availab le by  th e  w ork of th e  Russian 
geologists. I t  is understood  th a t this 
com pany decided th a t  th e  R ussian  bauxites 
were n o t w orth  developm ent.

1 0 . O t h e r  B a u x i t e  O c c u r r e n c e s  in 
R u s s i a .— As has been m entioned earlier 
in  th e  p resen t paper, b au x ite  has been 
repo rted  as occurring in  various places in 
R ussia  o ther th a n  in th e  T ikhvin area. 
Am ong o th er localities, th e  following have 
been m entioned  in  technical literature and 
elsewhere : (a) in th e  D on coal basin, (6) 
in th e  U ral, near Tchusovaya, about 82 
miles by  ra il east of P erm — the so-called 
Z hurav likh in  deposits ; (c) in  th e  Ranenburg 
d is tric t of th e  R yazan  governm ent, south-east 
of Moscow ; (d ) in th e  m oun ta ins of Dagestan 
on th e  w est coast of th e  Caspian Sea ; (e) in 
th e  G andza d is tric t of A zerbeidjan ; (/) in

T a b l e  2 . Ca l c u l a t e d  B a u x i t e  R e s e r v e s  o f  t h e  T ik h v in  R e g io n  (m etr ic  to n s).

Krasno- Goobsko-
Grade. R ooch eisk i. P ochaevsko. P id sosn en sk i. O osadinski. Seeo lsk i. Totals.

“ Prim a ” . 2 5 3 ,0 0 0 1 20 ,000 -- --  -- 373,000
I 2 0 1 ,0 0 0 1 95 ,000 2 2 ,0 0 0 1 8 2 ,0 0 0  ----- 600,000
II  . 4 5 9 ,0 0 0 1 31 ,000 1 1 5 ,0 0 0 --  -- 705,000
I l l  . 1 ,0 0 3 ,7 0 0 3 8 3 ,0 0 0 3 4 ,0 0 0 -----  1 ,0 0 0 ,0 0 0 2 ,4 2 0 ,7 0 0
A lum inous c la y s . ----- 3 ,0 0 0 ,0 0 0 1 ,1 9 2 ,0 0 0 —  — ■ 4 ,1 9 2 ,0 0 0

T otals 1 ,9 1 6 ,7 0 0 3 ,8 2 9 ,0 0 0 1 ,3 6 3 ,0 0 0 1 8 2 ,0 0 0  1 ,0 0 0 ,0 0 0 8 ,2 9 0 ,7 0 0

1 ruble 80 kopecks per cubic m e tre  of rock 
rem oved (both b au x ite  and  overburden). 
O perations a t  a  sm all sh a ft using tw o m en 
underground in  galleries an d  tw o m en a t 
hand  winches gave 5 cubic m etres of rock 
per day  of eight hours. A bou t 200 tons of 
ore were tak en  o u t betw een  Ju n e  1 an d  
Septem ber 1,1928, a t  th is  deposit, an d  m uch 
of it w as sh ipped to  S ta te  p lan ts  for use in 
experim ental work. M ining is possible only  
betw een th e  m on ths of A pril an d  N ovem ber, 
w inter operations being p rac tica lly  o u t of 
th e  question because of th e  severe w eather. 
In  1926-1927, ab o u t 840 to n s of inferior 
grade m ateria l were sh ipped  from  th e  T ikhv in  
region for use in  experim en tal p a in t w ork 
and  290 tons of I grade for o th e r experim en tal 
purposes. The schedule called for ac tive  
resum ption of m ining in  1929.

D uring Ju ly  to  N ovem ber, 1926, th e  
A lum inium  C om pany of A m erica h ad  a 
field p a rty  in R ussia exam ining  th e  T ikhvin  
baux ite  deposits and  doing p rospec ting  w ork 
in o ther p a rts  of th e  coun try . D rill-hole 
operations by  th is  com pany  in  th e  T ikhvin  
area gave resu lts w hich w ere generally

th e  d is tric t a ro u n d  B a tu m  on th e  south-east 
coast of th e  B lack  Sea ; and  (g) on the 
n o rth e rn  B lack  Sea coast. Diaspore has 
been rep o rted  as occurring  in  th e  Ural. Some 
exp lo ra to ry  w ork h as  been done in the 
Z hurav likh in , R anenburg , and  Black 
Sea areas. P re lim inary  investigations 
ind icate  th a t  th e  alum inous deposits in the 
Z hurav likh in  and  R anenburg  districts have 
no com m erical value. A lunite is found in 
th e  Z hu rav likh in  deposits. According to 
R ussian  geologists, la te rite s  m ay  be found 
in th e  Oofim governm ent (T a rta r republic), 
th e  so-called “ red  g rounds ” of Turkestan, 
an d  perhaps in  th e  M aritim a Province of 
th e  F a r  E as t. F o rm a tio n s w ith  an excess 
of alum ina over th a t  requ ired  in kaolinite 
have been found in  th e  K ungursk i region 
of th e  U ra l and  in  th e  neighbourhood of 
K rivoi Rog.

1 1 . S u m m a r y  a n d  C o n c l u s i o n s .—The 
baux ite  deposits in  th e  T ik h v in  region, 
sou th-east of L eningrad, have been discussed 
in th is  paper, largely  on th e  basis of reported 
d a ta  m ade ava ilab le  b y  th e  Geological 
C om m ittee of th e  U nion of S oviet Socialist

to

ri-0
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Republics. W hile b au x ite  has been repo rted  
as occurring in num erous localities in Russia, 
apparently th e  only deposits of com m ercial 
value are those s itu a te d  in th e  T ikhvin  
district. A tten tio n  is d irected  to  tw o unique 
features of these deposits, viz., (a) th e ir 
location between the  59 th  and  60th parallels 
north, and (b) th e ir  geological age (Lower 
Carboniferous). T heir s itu a tio n  is th e  
farthest no rth  of any  know n b au x ite  deposit 
in the world, and  th e ir  age is g rea ter th a n  
that of any o ther bauxites. The T ikhvin

tonnage in several p a rts  of th e  w orld for 
use in alum inium  reduction. B ased on 
com putations b y  R ussian geologists, the 
probable reserves of th e  region have been 
sum m arized. F inally , reference is m ade to  
o the r occurrences of b au x ite  in  R ussia  and  
to  localities where baux ites m ay be found.

1 2 . B i b l i o g r a p h y .— Following are some 
references to  published  papers dealing w ith  
th e  T ikhvin  baux ite  deposits, o ther R ussian 
baux ite  occurrences, an d  w ith  th e  problem  
of utilizing R ussian ores for th e  reduction  of

G l /r c / r j l  O v e r b u r d e n  HHÎ B e d  C l & y  
E D  B f u x / t e  C o f l / .
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D e v o n i a n  B f s e
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F
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F i g . 8 .— C r o s s - S e c t i o n  t h r o u g h  t h e  G o o b s k o - P o c h a e v s k i  B a u x i t e  D e p o s i t  ; l i n e  C D  o f  F i g .  6 .

deposits consist of a  group of some fifteen 
separate deposits. Several of th e  m ost 
im portant of these have been described in 
the present paper. The geology of th e  
deposits has been discussed, and  a  genesis 
for them  has been suggested. T hey  m ay have 
been form ed b y  ’ th e  la terization  of 
plagioclase felspars and  th en  w ashed by  
streams in to  lakes. A secondary character 
for the  existing baux ites is indicated.

The m ineralogical and  chem ical com posi
tions of th e  baux ites have been discussed, 
a num ber of analyses being given showing 
the com positions of th e  several grades 
available. These baux ites are characterized 
by m oderate w ater con ten t, h igh silica, and  
fairly h igh iron. The com position of even 
the best grades com pares unfavourab ly  w ith 
tha t of com m ercial ores m ined in large

alum inium . These are all published in the  
R ussian language :—

1. A . A r s h i n o v , “ A lum inium  Ores and the  
P o ssib ility  of the ir  Occurrence in  R ussia."  
S tu dy of the N a tu ra l Productive Powers of 
R ussia , N o. 6, 1916.

2. K. V o g t ,  “ B au x ite , A lun ite, C ryolite, and 
other A lum inium  M inerals.” Study of the 
N atu ra l Productive Powers of R ussia , N o. 33, 
1917.

3. M. V a s i l i e v s k i , “ B au x ites of th e  T ik h vin  
D istr ic t ,” Bull. G eological C om m ittee, vol. 37, 
N o. 5 -6 , 1918, pp. 511-21 .

4. M. V a s i l i e v s k i , “ The T ik h v in  B au x ite  
D ep o s its ,” B ull. G eological C om m ittee, vol. 40, 
1921, N o. 9 -1 0 , pp. 33 -35 .

5. G. O o r a s o v ,  “ On creating an A lum inium  
In d u stry  in  R u ssia ,” Technical-Economic B ull., 
1923, N o. 1 -3 , pp. 1-111.

6. J. S h e e k h o o t s k i , “ The T ikhvin  M ining and  
Industrial Basin a u d its  Industrial Im portance,” 
Technical-Economic B u ll., 1924, N o. 1, pp. 
37-41 .
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7.

9.

10.

11 .

12.

13.

N .  K o o r n a k o v , " P h ysico -ch em ica l A nalysis  
of the T ik h v in  B a u x ite s  and  C lays," Second  
M etallurgical M eeting, L eningrad, 1924.
N .  K o o r n a k o v , “ T he T ik h v in  B a u x ite s  and  

the P o ssib ility  of U sin g  Them  for th e  Pro
d uction  of A lu m in iu m ,” Technical-Econom ic  
B ull., 1925, N o. 8 -9 , pp. 528-709 .
V. I l j i n s k i , “ T reatm ent of B a u x ite s  for th e  

Production  of A lu m in iu m ,” Chem. In d . J ou r.,
1925, vol. 1, N o . 3.
A. K o o r d i u m o v , "C alcu lation s of th e  Cost of  

E recting an A lum inium -reduction  P la n t and  
the Cost of P roducing A lu m in iu m ,” M em . In st, 
of A p p lied  M ineralogy and M etallurgy, 1926, 
N o. 28, pp. 1-75 .
A. K o o r d i u m o v , " B a u x ite  as an A lum inous  

Öre.” M in era l R aw  M ateria ls and their T rea t
ment, 1926, pp. 310-315 .
A. K o o z n e t z o v ,  “ On th e  P rod uction  of  

A lum inium  from  T ik h v in  B a u x ite s ,” F ir st  
Scientific and T echnical M eeting of U .S .S .R .,
1926, p. 104.
V . K o m a r o v ,  “ P o ssib ility  of P roducing  

Alum inous Cem ents in  R ussia  from  T ik h v in  
B a u x ite s ,” M in in g  Jou rn ., 1926, N o . 6, p . 436.

14.

15.

16.

17.

18.

19.

M. B o i . k h o w i t i n o v a  and P. M a r k o f f , 
“ Z huravlikhinsk i B a u x ite  D e p o s it ,” Trans. 
In st. E conom ic M ineralogy and Metallurcv
1926, N o . 20, 56 pp.
I. A n s h e l e s , “ M icroscopic S tu d y  of the Clays, 

Sands, and B a u x ites of th e  T ik h v in  Region,’’ 
B u ll. G eological C om m ittee, 1927, vol 46 
N o. 2, pp. 113-137.
S. M a l i a v k i n , " A lu m in iu m  and B au x ite” 

M in . R es. of the U .S .S .R ., 1927, part 4.
J. L i l e y e v ,  “ On a Process of Obtaining 

A lum ina from  T ik h v in  B a u x ite s ,” M em . Second 
P an-U n ion  Conference of N on-Ferrous Metals
1927, vol. 2, pp . 252 -267 .
P . G a e v s k i , “ P roject for C reating an Electro

sm eltin g  Centre in th e  N orth-w est Province of 
th e  V ygh  R iv e r ,” M em . Second Pan-Union 
Conference of N on-Ferrous M etals, 1927 
vol. 2, pp. 337-362 .
S. V a n k o v , " Project for th e  E rection of an 

A lum in ium -reduction  P la n t in  the Dniep- 
rostroi R eg io n ,” M em . Second Pan-Union 
Conference of N on-Ferrous M etals, 1927, vol 2 
pp. 363 -3 7 2 .
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THE DISASTER AT
Brief p articu la rs  w ere given in  our issues 

of A pril an d  Ju n e  of th e  unusua lly  severe 
floods in n o rth -eas te rn  T asm an ia  w hich

BR1SE1S TIN MINE
occurred  ea rly  in A pril. The Briseis tin 
m ine suffered the  m ost, for no t only were 
th e  w orkings flooded, b u t th e  p lant was
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destroyed, as a  resu lt of the  bu rsting  of 
the dam, an d  n ine em ployees lost the ir 
lives. O nly b rief p articu la rs  have been 
made available in th is coun try . The accom 
panying pho tographs will, how ever, give 
some idea of the  dam age done. The first 
shows the p la n t in full opera tion  an d  th e  
second the resu lt of the  flood, w ith  the 
plant buried in 150 ft. of w ate r and  tailing.

The Briseis com pany was form ed th ir ty  
years ago an d  has w orked a  num ber of 
tin properties in  th e  neighbourhood of 
Derby, Tasm ania, and  ad join ing the  
Ringarooma R iver, the  course of w hich has 
been diverted on m ore th a n  one occasion 
to facilitate m ining operations. In  our 
issue of A ugust, 1927, we gave a  sketch- 
plan and cross-section of the  ground where 
the disaster occurred. The deposits have 
been characterized b y  an  overburden  of 
basalt, which has to  be rem oved before the 
tin-bearing alluvium  can be w orked. The 
ground th a t has been the  scene of the  d isaster 
was the la tes t to  be developed. The alluv ium  
was worked b y  o rd in ary  hydraulick ing

m ethods and  the  high-pressure w ater w as 
supplied  from  a dam  on Cascade R iver, 
a  tr ib u ta ry  of the  R ingaroom a. The failure 
of th is dam  under the  unusual s tra in  of the 
floods was the  im m ediate cause of the  
d isaster, th e  released w ate r rush ing  down 
the  gorge a n d  sweeping every th ing  before it. 
I t  m ay  be added  here th a t  th e  R ingaroom a 
d am  an d  the  Briseis R ingaroom a head-race 
were undam aged , and  th a t  the  B lack Creek 
a n d  D orset siphons on ly  suffered slightly.

An independen t investigation  has been 
m ade as to  the  n a tu re  of th e  cloud-burst 
which w rough t the  havoc and  as to  the  
su itab ility  of th is ty p e  of dam . I t  is difficult 
as y e t to  judge w hether an y  of the  p la n t can 
be sa lved  a n d  w hether i t  will be  advisab le 
to  re -s ta r t operations, b u t th e  d irectors 
an d  m anager are ac tive ly  pursu ing  
investigations. M ining m en will sym path ize 
w ith  Mr. L indesay  C lark, who has been 
m anager of th e  p ro p erty  for so m an y  years. 
I t  is d istressing  to  see one’s life w ork 
sw ept aw ay  in  a  m inu te  w ith  little  or no 
w arning.
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BOOK REVIEWS
T h e  V e n t i la t io n  o f  M in e s . B y Dr.

H e n r y  B r i g g s .  Cloth, octavo, 136 
pages, illu stra ted . P rice 7s. 6 d. London : 
M ethuen an d  Co.

This sm all book brings to g e th er some of th e  
resu lts of th e  g rea t am o u n t of w ork th a t  
Professor Briggs an d  h is associates and  
friends have done in  m ine v en tila tio n  
ex tending  now  over m an y  years. A ny w ork 
by  Professor Briggs is sure to  be in teresting . 
H is sty le  is fresh an d  v iv id  and  his illu s tra 
tions are ap t. This book will rep ay  careful 
and  repeated  perusal, an d  is useful to  an y  
engineer handling problem s of m ine v en tila 
tion. I t  is a book likely to  be ta k en  down 
frequen tly  for reference.

V entilation  factors connected  w ith  u n d e r
ground w orkings are se t o u t and  explained . 
The m easuring of air cu rren ts  an d  pressures 
is dealt w ith  fully. F an  designs an d  th e ir  
defects are discussed and  th e  m ath em atics  
of fans and  air cu rren ts  are given, to  be 
understood  b y  all who have ta k en  m a th e 
m atics of degree grade.

The S tea rt propeller fan , w hich em ploys 
a series of tw o-bladed propellers of variab le 
num ber and  p itch , m oun ted  on a  shaft 
revolving in an  open-ended cylinder, is 
referred to  a t length.

I t  is difficult to  deal exactly  w ith  fan  and  
ven tila tion  problem s, b u t th is  book helps 
g rea tly  and  should p erm eate  b o th  teach ing  
and practice

H u m p h r e y  M. M o r g a n s .

T h e  P r o sp e c to r ’s H a n d b o o k . B y D r. W.
L. G o o d w i n ,  la te  D ean of th e  F a c u lty  of 
Science, Q ueen 's U n iversity , K ingston , 
O ntario . Second ed ition , pocket size, 
enlarged to  367 pages, illu s tra ted . 
Price 15s. net. G ardenvale, Q uebec : 
In d u str ia l an d  E d u ca tio n a l P ub lish ing  
Co.

The dem and for a  new  ed ition  of th is  
handy  little  book has given th e  a u th o r  an  
op p o rtu n ity  of revising  ce rta in  portions, and  
of adding m a teria l w hich longer experience 
has convinced h im  will be useful to  
prospectors.

The book re ta in s  th e  th ree  p a r ts  in to  
which the  first ed ition  was d ivided. In  
P a r t I th e  T able for th e  iden tifica tion  of 
m inerals has been im proved, as also has th e  
sim ilar tab le  for rocks in P a r t I I . The g rea test 
add ition  has been m ade to  P a r t  I I I ,

p a rticu la rly  in  th e  inclusion of descriptions 
of a  large nu m b er of C anadian  mineral 
deposits, an d  in ex tend ing  th e  section on 
p rac tica l prospecting . T he book is well 
illu stra ted .

E x am in a tio n  questions again  appear at 
th e  end  of each p a rt, so th a t  th e  book should 
be useful as a  te x t-b o o k  for classes of 
prospectors. T he old “ Sourdough ” will 
n o t be p leased a t  th e  inclusion of four half- 
pound  tin s of baking  pow der in  th e  list of food 
for tw o m en for one m o n th , and  why the 
six loaves of b read  ?

I t  is encouraging th a t  th is  reliable, 
accu rate , an d  very  readab le  lit tle  book has 
reached  its  second edition. Such good seed 
can  only b ring  fo rth  good fru it.

T h e  N e w  C o m p a n y  L aw . B y H er be r t  
W. J o r d a n . 106 pages. Price 4s., or 
w ith  K ing ’s P rin te rs ’ copy of the  Act, 
9s. London : Jo rd an  and  Sons, Ltd.

In  th e  very  in te resting  preface to  his book 
Mr. Jo rd an  expresses th e  welcome opinion 
th a t  th e  new  Com panies A ct w hich will come 
in to  operation  on N ovem ber 1 will not lead 
to  g rea tly  increased litigation . In  his view 
th ere  is little  need for a larm  a t the  additional 
obligations im posed on com pany officials 
b y  th e  am ended A ct, and  abuse of the law 
will be m ore difficult. The language of the 
A ct is sim plified an d  th e  arrangem ent of the 
sections m ade m ore logical. This re-grouping, 
he m ain ta ins, while tem porarily  inconvenient, 
will lead u ltim ate ly  to  read ier reference.

Mr. J o rd a n ’s excellent m anual is indis
pensable to  those fam iliar w ith  the working 
of th® present A ct and  who have to  accustom 
them selves to  the  new one. The two sections 
in to  w hich th e  book is d ivided respectively 
deal w ith  the  am endm ents affecting Private 
Com panies and  Public Companies.

In  add ition  to  a tab le  of contents, an 
excellent index is p rovided  to  facilitate 
reference, w hilst th e  exp lanations given are 
short and  easily understood.

F or directors and  secretaries and, indeed, 
all associated w ith com pany procedure, 
Mr. J o rd a n ’s trea tise  will prove an  invaluable 
guide to  th e  am ended  law.

D . C. D ’E a t h .

. Copies of the books, etc., mentioned under the 
heading “ Book R eview s” can be obtained 
through the Technical Bookshop of The Mining 
Magazine, 724, Salisbury House, London, E.C.2.
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NEWS LETTERS
J O H A N N E S B U R G

J u ly  4.
B e r y l  D i s c o v e r i e s . — N am aqualand , th e  

home of the w orld’s richest d iam ond deposits, 
is now known to  co n ta in  th e  m ost rem arkable 
occurrence of bery l ever discovered. A bout 
five years ago, Mr. A. S leight, a  prospector, 
while prospecting for m ica a t Ja c k h a a l’s 
Water, some 15 miles n o rth  of Steinkoff, 
found a very large bery l crysta l. H e re ta in ed  
a sample of th e  beryl, and  i t  rem ained  am ong 
his effects un til a  few m onths ago. A bout th e  
middle of F eb ruary  last, Mr. S leight heard  
of inquiries being m ade for bery llium  ore 
and forwarded a  sam ple to  Mr. E rnest 
Sheppard, of Johannesburg . The sam ple 
was analysed and  yielded 1 2 %  of beryllium . 
A syndicate was form ed in  Johannesburg  
and prospecting w ork was s ta rted  in th e  
pegmatite where th e  c ry sta l was found. F rom  
an excavation m easuring 5 b y  5 by  5 ft. over 
ten tons of bery l were recovered in th e  course 
of a few days. L a ter assays ind icate  th a t  th is  
beryl carries up  to  15%  of beryllium  which 
is priced a t £ 1 2  10s. per lb. Tow ards th e  end 
of May an enorm ous “ c r y s ta l” was 
excavated. I ts  dim ensions were 5 f t. by  
5 ft. by 8 ft. 6  in ., an d  its  w eight is estim ated  
at sixteen tons. I t  is s ta te d  by  in te rested  
parties th a t  w herever b e ry l has been 
uncovered and  a  q u a n tity  excavated , the  
bottom of th e  excava tion  is seen to  contain  
a strong continuance of th e  m ineral. In  one 
case, a t least, large lum ps of th e  blue varie ty , 
aquamarine, have been dug up , and  th e re  is 
the possibility  of finding crysta ls of th is 
latter varie ty  of good q u ality , th a t  is, sem i
precious gem. There are ind ications of beryl 
on more th a n  one line of pegm atites, over a 
large area, and  w here these have been 
examined th e  m ineral h as  been found no t in 
ounces b u t in tons.

The bery l-em erald  occurrence in  the  
Murchison R ange, N orthern  T ransvaal, is 
said to have been traced  for abou t 30 miles, 
but the m ineral is found there  in m uch smaller 
quantities th a n  in  N am aqualand . The 
material carry ing  th e  bery l crysta ls in the 
Murchison R ange is a m ica-schist of dark  
colour, com posed chiefly of tw o varie ties of 
mica, b io tite  and  fuchsite . T he m ain  
occurrence is a  len ticu lar m ass, approx i
m ately 500 f t. long by  200 ft. w ide. The 
cleavage of th e  m ica-schist is d iagonally  across 
the deposit, and  there  is considerable

d ifferen tia tion  of th e  m a teria l in a lte rn a tin g  
zones ru n n in g  para lle l to  th e  lines of th e  
cleavage. In  a  n u m ber of these zones of 
d ifferen tia tion  th e  m ica flakes are of m uch 
larger size. Ju dg ing  from  th e  m uch  g rea te r  
abundance and  larger size of th e  w eathered 
and  bleached crysta ls , occurring th ick ly  in  
th e  larger-flake m ica zones, th e  conditions 
p revailing  in them  seem to  have been 
especially favourab le to  th e  c rysta lliza tion  of 
th e  bery l-em erald  c o n s titu e n ts .

F u r t h e r  D ia m o n d  P r o s p e c t i n g . — Since 
th e  prospecting  ban  w as ra ised  in  S ou th - 
W est A frica th e  C arrig  D iam onds Com pany 
has m ade an  in te res tin g  d iscovery  on its  
tw o blocks of claim s w hich lie one on e ither 
side of th e  confluence of th e  K am eeldoorn 
an d  O range R ivers. L a te ly , th e  shafts sunk 
on these  blocks have p en e tra te d  a  layer of 
shale deposit, below th e  typ ica l O range 
R iver gravels, and  have lighted  upon a  m arine 
gravel deposit, con ta in ing  shells ty p ica l of 
th e  A lexander B ay  te rraces, in  w hich 
diam onds of rem ark ab ly  h igh  q u ality  have  
been found. I t  is s ta te d  th a t  th e  s im ilarity  
of th e  deposits h as  been confirm ed by  tw o or 
th ree  experts. Now th a t  w ork is perm itted , 
these gravels are to  be tho rough ly  exam ined 
w ith o u t loss of tim e.

S o u t h  A f r i c a n  C o b a l t .— A message from  
H am burg  s ta te s  th a t  a  G erm an-D utch 
com pany in tends to  w ork cobalt p roperties 
in S outh  Africa, b u t th e  correspondent does 
n o t say  in  w hat p a r t of th e  U nion th e  
properties are s itu a ted . There are several 
occurrences of cobalt in  the  Transvaal. 
W ork has recen tly  been resum ed on th e  K ruis 
R iver cobalt m ine. No recent discovery of 
cobalt, w ith  th e  exception  of th a t  a t 
W aaik raal and  th e  alleged finds upon a  
p ro p erty  of th e  T ransvaal Silver, has been 
reported , and  th e  on ly  o ther well-known 
occurrences are those of L aatse D rift No. 82, 
a  few m iles w est of K ru is R iver, and  of th e  
farm  Eenzam heid, w hich is s itu a ted  some tw o 
miles south  of B alm oral S ta tion  on th e  
Pretoria-D elogoa B ay  railw ay. Sm all am ounts 
of cobalt, as W agner rem arks in  h is economic 
chap te r in th e  “ H andbuch  der Regionalen 
Geologie,” are p resen t in  some of the  m ineral 
deposits in th e  cen tra l p a r t  of th e  B ushveld 
Igneous Complex. B o th  a t K ru is R iver and  
B alm oral th e  geological evidence goes to  
show th a t  th e  coba lt lodes owe th e ir  
m ineralization  to  th e  basic in trusions th a t  
are know n to  ex ist in the ir im m ediate
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neighbourhood. I t  is know n th a t  th e  
owners of a t least one of th e  above properties 
are in  com m unication  w ith  th e  G erm an- 
D u tch  com pany.

M i n e r a l s  i n  S w a z i l a n d .— Since th e  
Sw aziland ad m in is tra tio n  decided to  g ra n t 
m ore favourable te rm s to  p ro sp ec to rs , 
increasing a tten tio n  has been p a id  to  th e  
m ineral resources of th a t  co u n try . I t  was 
announced  recen tly  th a t  Sir Abe B ailey  had  
acquired  tw o large m ining concessions in 
Swaziland, and  it  is supposed th a t  he in tends 
to  set prospecting  p artie s  a t  w ork th e re  to  
look for payab le deposits of gold, asbestos, 
an d  tin . Seam s of chrysotile asbestos con
ta in ing  fibre of excellent q u a lity  are being  
opened up  on th e  H avelock Concession. 
T u rner and  N ewall have th e ir  eye on th is  
p ro p erty  and  have ta k en  an  op tion  to  
purchase i t  for £250,000. I t  is hoped  th a t  
th e  adm in istra tion  will be b rough t to  see th e  
necessity  of provid ing  b e tte r  roads to  th e  
m ineral concessions. T ranspo rt p lays an  all- 
im p o rtan t p a r t in m ining developm ent, and  
unless an  ac tive  policy of road-m ak ing  is 
adopted , th e  m ining developm ent of Swazi
lan d  is bound  to  be seriously re ta rd ed . Mr. R. 
S tarkey , th e  consulting  engineer to  T u rn er 
an d  N ew all in  S outh  A frica, has purchased  an  
aeroplane and  h ired  a  p ilo t to  enable h im  to  
visit th e  properties in  his charge.

A ctive developm ent is proceeding on th e  
Swaziland C orporation’s M ain Reef and  
Ivanhoe sections of th e  F orbes Concession. 
Some p a r ts  of th e  old levels have been 
surveyed  and  assayed, an d  a lthough  th e  
resu lts have n o t been so sa tisfac to ry  as th e  
original developm ent w ork ind icated , some 
high values have  been recorded.

P o s t m a s b u r g  M a n g a n e s e .— The R ailw ay  
A dm inistra tion  an tic ipa tes th a t  th e  b ranch  
line to  th e  P ostm asburg  m anganese fields will 
be ready  to  receive traffic in  M arch nex t. 
The M anganese C orporation h as  purchased  
th e  freehold of th e  farm  B eesthoek. U nder 
th e  original te rm s on w hich th is  fa rm  was 
held, th e  m anganese ore w as liable to  a 
ro y alty  of 6 d. per to n , w hich, in a  com 
para tively  short tim e, w ould have m ean t an 
ou tlay  of nearly  £ 1 0 ,0 0 0  per annum . 
A lthough some excellent disclosures of ore 
had  been m ade on B eesthoek, it h ad  been th e  
C orporation’s in ten tio n  to  concen tra te  upon 
th e  nex t farm  to  th e  n o rth , D oornfontein, 
where equally  good ore is available. This 
would have involved ap p ro x im ate ly  51, miles 
of ex tra  railw ay construc tion , and  possibly

a la te r  d a te  for th e  s ta r t  of sh ipping opera
tions. Now th a t  th e  ro y a lty  has been 
cap ita lized  b y  th e  purchase  of full rights to 
B eesthoek, th is  farm  w ill be th e  first to be 
worked. The B ritish  Swiss International 
C orporation  is rep resen ted  on th e  board of \ J ■,, 
th e  M anganese C orporation  b y  Mr. F  N y '*  
P ick e tt (with Mr. W. H . S. Bell, of Messrs I f ;  
Bell and  D ew ar, as a lte rn a te ) , Messrs. J . A. D. 
Gillespie, P . Bonds, M .Inst.M .M ., H. L. F , 
B um ie, A .R .S.M ., a n d  E . F raser Jones 
(m anaging director) ; and  the  Union i;if ' 
M anganese Mines an d  M inerals is represented 
by  Messrs. R . B. Saner, J . D ale Lace and p  
C ap ta in  T. L. H . Shone. Mr. P icke tt is chair- p f j  
m an  of th e  corporation.

T h e  G e o l o g y  o f  R h o d e s i a n  C opper P®- 
D e p o s i t s . — I t  is s ta te d  th a t  a  valuable series i? ® 1 
of papers on th e  geology of th e  Northern 
R hodesian  copper fields is being prepared by 
D r. J .  A. B ancroft, consulting  geologist of the 
R hodesian  A nglo A m erican, L td ., for the |W ' 
com ing v isit of th e  Geological Congress, ft® 0 
D r. B a n c ro ft’s w ork w ill show th a t  the centre - 'h 
of econom ic in te res t lies in  th e  N ’K ana Con- : As s 
cession, w hich ex tends over an  area of 1,800 kfep! 
square miles. I t  is covered by  Archaean pibepi 
rocks, com prising gran ites, schists, phyllites, pant 
e tc ., an d  geological w ork has recently ipioi
ad m itte d  of a  classification of these rocks into n  Cm 
tw o or th ree  defin ite series, unconformable m tt  
w ith  one an o th er, of w hich one, th e  N ’Kana Tontr 
series, is of o u ts tand ing  econom ic importance. hAest 
T he R oan  or N ’K an a  series of sediments Umwl
consists of a considerable thickness of L  Du
q u artz ite s , shales, conglom erates, and Lit 51 
felspath ic  sandstones, an d  near the base of 
th e  series lies th e  copper-bearing shale which mfe 
form s th e  ore-body of all th e  important 
copper m ines and  p rospects in  Northern 
R hodesia . In  th e  N ’K an a  Concession the a[si 
series is disposed in  synclines being roughly 
para lle l w ith  th e  boundaries. The outcrop ^  s 
leng th  of th e  copper-bearing shale is, there- 
fore, considerable, an d  th e  whole of it -sA
m e rits  close prospecting . A t th e  N ’Kana 
m ine and  th e  R oan  A ntelope mine the £
m ineralization  is sufficiently  developed to 
form  very  im p o rta n t ore-bodies, and at 
various o ther po ints, N ’C hanga (just outside 
th e  N ’K an a  Concession), M ufulira, Chambishi 
and  others, encouraging values have been | ^ 0 
found which w arra n t h igh  hopes of the  future.
The series is know n a t  o th e r  places in 
N orthern  R hodesia, b u t appears to  be more 
h ighly developed in th e  N ’K an a  Concession 
th a n  elsewhere.

,... £lron
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Ju n e  17.
T h e C l o n c u r r y  D i s t r i c t . —The im proved 

price of copper is causing con tinued  ac tiv ity  
among the m iners of th a t  m etal in th e  
Cloncurry m ineral field. T he b u lk  of th e  
ore sent away, w hich is s till increasing, is 
mined by the  tr ib u te rs  w orking th e  m ines of 
the Mount E llio tt Com pany, th e  balance 
being raised by  sm all leaseholders. The 
average copper con ten t of th e  ore from  the  
Mount Oxide m ine is 40%  and  over, of a 
value on the  field of £23 10s. per ton  ; w hile 
that from several o the r m ines exceeds 25%  
of copper, besides appreciable q u an titie s  of 
gold and silver. The M ount O xide ore is sent 
to Europe for tre a tm e n t, and  th e  p roduct 
of the other m ines is bought for trea tm e n t 
at Port Kem bla, New S outh  W ales. Mr. 
C. Q. Schlereth, th e  G eneral M anager for the  
Mount E llio tt Com pany, has, w ith  o ther 
experts, been on th e  field for some tim e 
inspecting th e  various properties of the 
company. As soon as these investigations 
are complete, plans for th e  reopening of the 
mines will be p u t in to  operation.

An im portan t copper m ine in th e  C loncurry 
district, previously owned by  th e  H am pden- 
Cloncurry Com pany, now w ound up, has 
been bought by  a  p a r ty  th a t  previously 
worked it on tr ib u te . T his p ro p erty  is near 
Duchess, the  s ta tio n  on th e  m ain  C loncurry 
railway from  which th e  new  branch  to  M ount 
Isa starts. D uring th is  year ab o u t 75 m en 
have been a t work, and  from  450 to  500 tons 
of 1 2% ore is being m ined each m on th . A t 
the 2 0 0  ft. level, w here th e  stopes h ad  been 
idle for seven years, th e re  is an  ore-body 
ranging in w id th  from  8  f t. to  2 0  ft.

M o u n t  I s a  A c t i v i t i e s . — A t la st reports, 
the Mount Isa Com pany w as sinking a  “ m an 
and supply sh a ft,” and  concreting an  air 
shaft, the  la tte r  to  be used as an  upcast for 
the mines w hen in  th e  producing stage. At 
Davidson’s shaft a  level is to  be opened a t 
350 ft., form ing p a r t of a  schem e laid  down 
by one of th e  com pany’s experts  (Mr. C. 
Mitke). No. 36 shaft (or No. 8  “ glory hole ” ) 
has been deepened to  125 ft. below th e  
collar. The average assay values ascertained 
were 1 0 '8 % lead, w ith  6  oz. of silver per 
ton, over a  w id th  of 70 in. T he Beiliss and 
Morcom com pressor is supplying a ir  w here 
needed, and  an o th er com pressor is in course 
of erection. On th e  B lack S ta r  lode No. 7a 
diamond d rill is dow n to  594 ft. The ore 
assays from  513 ft. to  535 ft. averaged 8 T %
2— 7

lead, 8 '5%  of zinc, and  2 6  oz. of silver to  the  
ton . The erection  of th e  w inding engine, 
boiler, and  engine, w ith  boiler houses, on the  
B lack Rock lode has been finished. I t  is 
expected  th a t  th e  laying of th e  pipeline to  
connect th e  m ines w ith  th e  new  Rifle Creek 
dam  will be com m enced im m ediately . L ast 
m o n th  it w as s ta te d  th a t  th e  leng th  of th is  
p ipeline will be 200 m iles. T his should have 
been 2 0  miles.

T h e  C o a l  P o s i t i o n . —The la tes t phase of 
th e  coal hold-up in  New S ou th  W ales is th a t  
th e  F ed era ted  E ng ine-D rivers’ and  F irem en’s 
Association h ad  endorsed a  policy advocated  
b y  th e  New S ou th  W ales S ta te  b ran ch  of 
w ithdraw ing  its  m em bers from  all m ines—  
action  w hich w ould m ake th e  coal deadlock 
State-w ide. T h is m ove was m ade on account 
of th e  m ass p icketing  b y  th e  m iners of some 
of th e  collieries in  w hich th e  engine-drivers 
an d  firem en were a t w ork. An effort is now 
being m ade to  stop  th is  p icketing , and  th u s  
p reven t a  general closure of th e  mines, b u t a t 
th e  m om ent it is doubtfu l w hether th is  
effort w ill succeed. So far, a  se ttlem en t of the  
o rig inal tro u b le— caused by  an  abso lu te and  
p ersis ten t refusal of th e  m iners to  accept a  
reduction  in wages— seems to  be as far aw ay 
as ever. In  th e  m eantim e, regular shipm ents 
of overseas coal for A ustralian  po rts  have 
been arranged , and  w ith in  th e  n ex t few 
m onths large am ounts of E nglish  coal w ill 
be im ported  in to  th e  Com m onw ealth. The 
m ajor po rtion  of th is  fuel is for South 
A ustra lia  and  V ictoria. T he M elbourne Gas 
Com pany has a ltogether placed orders in 
E ng land  for 71,000 tons.

I t  is no t expected th a t  th e  Q ueensland coal 
m iners w ill be b rough t in to  th e  troub le  in 
th e  South , and  possibly th e  m ines of th is  
S ta te  m ay benefit by  th e  stoppage in  th e  
neighbouring S ta te . So far, however, hard ly  
any  ex tra  orders have been received here as 
a  resu lt of the  sou thern  stoppage. The 
p rincipal difficulty in th e  Southern  S ta tes 
is w ith  regard  to  th e  special class of coal 
needed for gas m aking— a class w hich has 
been draw n from  M aitland, in New South 
W ales, b u t w hich cannot be ob ta ined  in 
sufficient q u a n tity  from  Q ueensland. 
Inciden tally , i t  m ay  be m entioned th a t  the  
dem and for coal for bunkering  from  th e  
Bowen R iver field, N orth  Q ueensland, has 
of la te  been growing som ew hat, and  th a t  
h igh praise is being given as to  its  q u a lity  
b y  those who have used it. T he chief 
engineer of one steam er says he has found 
the  coal m uch superior in every w ay to  any
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other A ustralian  coal he has used ; while 
th e  cap ta in  of ano ther vessel testifies 
th a t  it is far superior, n o t only to  A ustra lian  
b u t also to  N a ta l coal.

O i l  P r o s p e c t i n g . — There are a t  p resen t 
abou t 18 com panies, sinking som e 24 w ells, 
in th e  search for oil in Q ueensland, an d  one 
or tw o o thers are abou t to  s ta r t  boring. All 
except tw o are in  th e  R om a (or M aranoa) 
d istric t. A num ber of th e  com panies rep o rt 
indications which are considered to  be 
favourable. The R om a Oil C orporation , 
which is th e  chief operator, has stopped  th e  
fu rthe r sinking of its  No. 2 well, as th e  resu lts 
are n o t considered sa tisfac to ry , an d  are 
shifting its  rig  back to  No. 1, w hich is to  be 
fu rth e r deepened. A fter th a t  has been done, 
a th ird  bore will be s ta rted . T he absorp tion  
p la n t im ported  from  A m erica is now  read y  
to  begin ex trac tin g  oil from  petro liferous 
gas, b u t th e  supp ly  from  No. 1 well is said  
to  be no t sufficient to  w ork th e  p la n t p ro fit
ably, and  sinking in  th is  hole is to  be con
tinued  in  th e  hope of finding a  larger q u a n tity  
of gas or oil.

T h e  S a r d i n e  T i n  M in e .— T he well- 
know n Sardine, for several years th e  principal 
m ine on th e  K angaroo H ills field, N orth  
Q ueensland, has been forced, b y  th e  declining 
price of tin , to  close down an d  seek exem ption 
from  labour conditions for six  m onths. In  
1921 th is  p ro p erty  w as described b y  a  
G overnm ent geologist as one of th e  b est 
high-grade tin  m ines in th e  Com m onw ealth, 
and  u n til la te ly  has been a  good producer of 
tin  from  various payab le shoots of tinstone. 
In  th e  p as t week or tw o, how ever, th e re  has 
been a  considerable im provem ent in tin  
prices, and  it  is hoped th a t  th e  closure will 
be only tem porary .

G e o p h y s i c a l  R e s e a r c h . — The Chief 
G overnm ent Geologist of Q ueensland (Mr. B. 
D unstan) has ju s t re tu rn ed  to  B risbane a fte r 
an e ig h t-m o n th s’ to u r  of E u rope  and  
A m erica, w h ithe r he w as sen t m ain ly  to  
investigate  th e  various m ethods of 
geophysical survey. H is itin e ra ry  included  
p rac tica lly  all th e  im p o rta n t E u ropean  
m ining centres, and  special v is its  w ere m ade 
to  the  Polish and  R oum an ian  oilfields.

W i l u n a  G o l d f i e l d . —The m anagem en t of 
W iluna Gold Mines, L td ., W estern  A ustra lia , 
has placed an  order w ith  th e  W estern  
M achinery C om pany, L td ., P e r th , sole 
A ustralian  agent for th e  N a tio n a l Gas 
Engine Com pany, of E n g lan d , for th e  supp ly  
of seven convertib le suction-gas crude oil 
engines, of 600 h .p . each. T he engines will be

assem bled in P erth . The construc tion  of the '.T;
railw ay  from  M eeka tharra  to  W iluna has 
been form ally s ta r te d  by  th e  W est Australian 
M inister for Railw ays.

V A N C O U V E R
Ju ly  1 1 .

R a i l w a y  E x t e n s i o n . — The Consolidated 
Mining and  Sm elting Com pany of Canada has 
bough t the  C anadian N orth -E astern  Railway. 
The purchase includes 14 miles of railway 
from  S tew art up  the  B ear R iver valley and 
a  charte r, acquired  a t  th e  last session of the 
Provincial Legislature, giving power for the 
extension of th e  ra ilw ay  from  its present 
no rth ern  te rm inus by  a  rou te to be 
determ ined  b y  survey  to  th e  F inlay River 
and  for a  b ranch  from  some poin t on that 
railw ay  to  th e  Y ukon boundary. The 
ch a rte r gives au th o rity  for the  issuing of 
bonds to  th e  ex ten t of $50,000 per mile of 
new construc tion . T he purchase also includes 
o u ts tan d in g  bonds to  th e  am ount of about 
half a  m illion dollars and  all the  stock issued 
on th e  original P o rtlan d  Canal Short Line, 
w ith  th e  exception  of a  sm all am ount owned 
by  p riv a te  persons. The purchase was made 
from  V ancouver H oldings, composed of 
London and  V ancouver cap ita l, which bought 
th e  p ro p erty  abou t tw o years ago from 
Sir D onald  M ann, th e  well-known Canadian 
railw ay con tracto r. Consolidated has given 
ou t no in form ation  e ith e r as to  the amount 
paid  for th e  railw ay  or th e  object of the 
purchase, b u t from  recent happenings it 
seems p re tty  certa in  th a t  the company 
in tends to  m ake a  thorough  investigation of 
th e  com paratively  little-know n country to 
th e  n o rth ea s t of th e  P o rtlan d  Canal division, 
and  if th e  investigation  tu rn s out as happily 
as th e  com pany has some reason to expect 
it will use th e  railw ay to  open up the mineral 
lands as th ey  are developed. During last 
season C onsolidated h ad  four survey parties 
in th a t  im m ense te rr ito ry  w atered  by the 
Peace R iver an d  its  tr ib u ta ry  rivers and 
creeks and  know n as th e  Peace River region, 
and  th e  com pany located  a  large number of 
claim s, on one group of w hich it kept a crew 
of m en a t developing during  last winter. 
I t  also located  54 claim s a t Howser Lake, 
in the  no rth easte rn  ex trem ity  of the 
P o rtlan d  Canal D ivision. R ecently  Con
solidated form ed a new  subsid iary , Northern 
P rospecting  S yndicate, w hich has let a 
co n trac t to  W estern  C anada Airways for 
the tran sp o rt of m en, m achinery , and  supplies 
from  S tew art to  H ow ser L ake. B y  this aid
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to \\v the syndicate w ill be able to  commence 
'thsW'f;,,' exploration w ith in  th ree  weeks, w hereas by  

the old m eans of trav e l it w ould have been 
impossible to  get supplies to  th e  p ro p erty  in 

¡Ujjj) time to s ta r t w ork th is  season. In  the 
meantime the  railw ay  p robab ly  w ill be p u t 

&{ to use for transpo rting  supplies to  th e  George 
IJ® panvu|'' £>rouP’ s*x m ^ es beyond its  presen t no rthern  
'unli-Up terminus, and will be com pleted to  th e  George 
s l| J *1 property to  give an o u tle t for ore from  th a t 
fettRiv property- One o ther phase is w orthy  of 
Helaji'1'" consideration. The Canadian Pacific Railw ay 
,,r' t Company and  its  friends own a  controlling 

I 1: interest in the  stock of Consolidated, and  it
I- ‘ /  seems likely th a t  th e  tw o com panies w ill 
, , , work hand and  glove in th e  m ineral, agri- 

1 cultural, and w ater-pow er developm ent of 
northern B ritish Columbia.

, 0  *■- C a n a d ia n  N a t i o n a l  M i n e r a l  B e l t . —  
s Another im portan t tran sac tio n  is the  

' jVY optioning of a  controlling in te rest in Owen 
Lake Mining and D evelopm ent Com pany by  
Mr. Noah A. T im m ins, p residen t of H ollinger 

dlthestd Consolidated Mines, for approxim ately  
$1 ,1 0 0 ,0 0 0 . Mr. T im m ins has m ade a 

aaala« cash deposit of $150,000 to  b ind  th e  deal, 
epuickasr: Mr. F. H. Taylor, who organized the  Owen 

uldings, trap.- Lake Company, rem ains as p residen t and 
Mr. Timmins has been elected vice-president, 

two yens if Mr. Taylor acquired  options on some 100 
; well-knom mineral claim s on the  shore of Owen Lake, 
U i j i t a l l  situated 25 m iles south  of H ouston, on the 
¡tier as tot Canadian N ational R ailw ay, late in last 
’ or the objfd summer, m aking cash paym ents of about 
recent lift $25,000, took a  saw m ill in, and  com menced 
i that tk a the erection of a  perm anen t cam p . The 
srough iiivest? property had  been idle since 1924, p rio r to 
ttle-bion or which a good deal of surface and  some under- 
’nrtlandCimis ground exploration had  been done, exposing 
m turns out isi 16 approxim ately parallel veins of com m ercial 
some te a s*  ore- D uring cam p construction  a  tunne l was 
toopeDffc started to  open these veins a t from  400 to 
sloped C® 600 ft. below th e  surface by  hand  steel, and 
adfoursw after w inter set in m achinery  was taken  to  
itoiy natowi the property  over th e  snow and  the  w ork 
uflulair g was continued by  m achine drills. I t  was 
it Peace I*’ expected th a t  th e  first vein w ould be cut 
edalargeis about 3,000 ft. from  th e  tu n n e l’s portal, 
whichiW kut when Mr. T im m ins’ engineers m ade the ir 
(juriuyW' exam ination tow ard  the  end of June , the  
, jjfmijj; tunnel was in 1,750 ft. and  had  passed 
extremity through eight veins of com m ercial ore, none 

jjft(,i; of which had  been exposed a t th e  surface, 
’.jdiaryj These veins range from  2  to  8  ft. in w id th  
1 i-L ¿j and $20 to  $65 per ton  in value. The value 
"! is chiefly in  copper and  silver, b u t th e  ore 
13 also carries gold, zinc, and  a little  lead. 
®■1 pjJ Mr. Taylor has also sunk a  shaft for 80 ft. on

one of the  know n veins and  from th a t  po in t 
driven m ore th a n  50 f t.  in each d irec tion  on 
a 1 0  ft. vein of com m ercial ore. M r. T im m ins 
has m ade arrangem ents w ith  the  P rov inc ia l 
D epartm en t of Mines for w ork to  be s ta rted  
im m ediate ly  on a  good road  to  th e  p ro p erty , 
th e  cost of w hich is to  be shared equally  by  
th e  G overnm ent and  th e  com pany, and  as 
soon as th is  is com pleted heavier m achinery  
w ill be taken  to  the  p roperty  and  its  develop
m ent pushed as rap id ly  as possible.

Mr. H . L. B a tten , of Messrs. S tew art, 
B a tten , and  A ssociates, has m ade a  repo rt on 
th e  Topley Richfield M ining C om pany’s 
p roperty , s itu a te d  eight m iles from  T opley , 
in  w hich he recom m ends th a t  p lans be go t 
ou t for perm anen t p lan t and  a  pilo t m ill, as 
he considers th a t  if th e  drilling exploration  
now under w ay proves th e  persistence of the 
ore-bodies betw een th e  200 and  300 f t . levels 
th e  construction  of th e  p lan t w ill be justified.

D i v i d e n d s . — C onsolidated  M ining and 
Sm elting Com pany of C anada has p a id  a  
d iv idend of 5%  and  a  bonus of $5 per share, 
covering operations for th e  first half of th is  
year. The d isbursem ent am ounted to 
$3,184,143, and  brought th e  com pany’s 
to ta l disbursem ent up  to  $32,743,049, on an  
ou tstand ing  capita lization  of $12,376,575. 
G ranby  Consolidated Mining, Sm elting, and 
Power Com pany has paid  a  dividend of 
$1'75 per share, covering operations for the  
Second q u arte r of th is  year, and  am ounting  
to  $766,889. This brings the  com pany’s 
disbursem ents up  to  $12,945,501. P rem ier 
Gold Mining Com pany has paid  a  dividend 
of 6 % , covering operations for th e  second 
q u arte r of th is  year. The dividend am ounted  
to  $300,000 and  brough t the  com pany’s 
to ta l d isbursem ent up to  $13,650,000. Howe 
Sound Com pany has paid  a  dividend of 
$ 1  per share, covering operations for the  
second q u arte r of th is  year, and  am ounting 
to  $496,038. Crow’s N est Pass Coal Com pany 
has paid  a  dividend of \ \ % ,  covering 
operations for the  second q u arte r of th is  
year and  am ounting  to  $93,174.

P o r t l a n d  C a n a l .— Mr. C. A. B anks 
announced ju s t before his d epartu re  for 
New G uinea, where he has gone to  
exam ine a  placer deposit owned b y  P lacer 
Developm ent, of w hich he is m anaging 
director, th a t  B. C. S ilver Mines has driven 
for 1 0 0  ft. in a  su b stan tia l body of ore in 
No. 6  level. The full length  of th e  d rift 
is in good m illing ore and  th e  face is in ore.

K o o t e n a y s . — Consolidated Mining and 
Sm elting Com pany of C anada has announced
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th a t  during th e  n ex t tw o years it w ill spend 
betw een seven and  eigh t m illion dollars 
in the  erection of the  first u n it of a  sy n th e tic  
fertilizer p lan t, w hich will include a  liqui- 
faction of air and  nitrogen  p la n t, a hydrogen 
p lan t in which the  hydrogen will be produced  
by  the  electrolysis of w ater, an  am m onia 
p lan t, a  300 ton  su lphuric acid  p la n t, a 
phosphoric acid, and  a superphospha te  of 
lime p lan t. I t  is expected  th a t  th e  first 
u n it will be in operation  w ith in  tw o years 
and  a  second u n it on th e  sam e scale w ill be 
s ta rte d  im m ediate ly  th e  first u n it  is in 
operation. I t  is expected  th a t  th e  sulphuric 
acid p lan ts, which w ill derive th e ir  su lphur 
dioxide from  sm elter fum e, will render th e  
fume harm less to  vegetation .

W estern  E xp lo ration  C om pany has 
announced th a t  i t  will s ta r t  im m ediate ly  
on the  erection of a  1 0 0  to n  flo ta tion  m ill 
and  16,000 ft. tram w ay  to  connect its  
M am m oth m ine w ith  th e  mill, an d  it  expects 
to have the  p lan t in operation  before th e  
end of th e  year. The m ill w ill be designed 
and  its  erection will be supervised  b y  Mr. 
W. L. Zeigler, m e tallu rg ist for th e  H ecla 
Mining Com pany, of W allace, Idaho . In  
No. 7 level a t  th e  M am m oth th e  com pany 
has opened a  body  of ore, ranging  from  
25 to  35 ft. w ide and  averaging 13 oz. of 
silver per ton  and  1 2 %  of m ixed lead  and 
zinc. This appears to  be a  huge lens, which 
in No. 1 level is only 2  ft. wide. In  No. 
6  level i t  is 2 0  ft. w ide an d  carries a  b an d  
of clean galena 4 ft. wide n ex t to  w hich is a 
4 ft. band  of clean m ixed lead  and  zinc 
sulphides. T he shoot of ore h as  been proved  
for 1 ,2 0 0  ft. on th e  dip of th e  vein  an d  for 
from  150 to  300 ft. on its  strike . The 
M am m oth ad jo ins th e  fam ous old S tandard , 
which m ade a  profit of m ore th a n  $3,000,000 
for its  shareholders.

T O R O N T O

J u ly  18.
S u d b u r y .— W ith  th e  expansion  of th e  

operations of th e  In te rn a tio n a l N ickel Com
p an y  and  th e  erection  of th e  copper refinery 
a t Copper Cliff now  in progress th is  d is tric t 
is now th e  p rincipal cen tre  of a t tra c tio n  in 
the  m ining in d u stry . T his is reflected on 
the S tock Exchange, w here th e  shares of the  
base-m etal com panies have  for som e tim e 
shown continued  a c tiv ity  du ring  a  dull 
season while th e  gold an d  silver issues have 
been m uch depressed. T he w ork of

excavating  for th e  copper refinery  has been 'M  t 

s ta rted , and  it  is expected  th a t  construction 
will be sufficiently ad v an ced  to  allow the %tr 
build ings to  be covered in  before winter.
The force of 250 m en now  em ployed will 
sh o rtly  be increased to  600. The initial 
cap ac ity  of th e  p la n t w ill be 1 0 ,0 0 0  tons of -
m e ta l per m on th , and  it  will be so constructed 
to  p e rm it th is  capac ity  to  be doubled. There 
w ill be th ree  m ain  buildings, one an  electro
ly tic  cell-house, an d  tw o casting  buildings, 
one for crude copper, an d  th e  o ther for refined 
copper. The build ings will be brick  and tile 
construc tion  over steel. The cost of the 
refinery  is officially s ta te d  to  be about 
$5,000,000. The new  sh a ft of the  Frood 
m ine has reached  a  d ep th  of 3,050 ft., and it 
will have a  ho isting  cap ac ity  a t th a t  level of
7.000 to n s a  day. The out-and-fill method 
of m ining, w ith  various ad ap ta tio n s  to suit 
conditions w hen th e y  are m et w ith , has been 
ad o p ted  as th e  best p lan  for working this 
deposit. U nder th is  m ethod  th e  tonnage of 
broken  ore left in th e  m ine a t  any  one time 
will be very  sm all.

A t th e  Falconbridge a  cross-cut at the
1 .0 0 0  ft. level has encoun tered  ore proving 
th e  dow nw ard co n tin u atio n  of th e  deposit to 
th a t  d ep th  as ind ica ted  b y  diamond-drilling.
R ap id  progress is being m ade by  the con
stru c tio n  of th e  sm elter. The blast-furnace 
will have  an  in itia l capac ity  of 250 tons per 
day , b u t a  g rea t p a r t  of th e  o ther equipment 
will be capable of hand ling  500 tons daily.
T he nickel-copper m a tte  o u tp u t will be 
refined and  m ark e ted  in N orw ay by the 
Falconbridge N ickel W orks, a subsidiary 
com pany.

The T readw ell Y ukon has begun shipping 
zinc concen tra tes to  B rita in  under contract 
w ith  th e  B ritish  M etal C orporation, Ltd. The 
decision of th e  com pany as to  th e  erection of an 
elec tro ly tic  zinc p la n t is still in abeyance, and 
it  is s ta te d  th a t  an o th er year of metallurgical 
experim ents and  underg round  exploration 
will be requ ired  for a  solution of th e  problems 
involved. The S ud b u ry  C rater Mining 
C om pany, of M ontreal, w hich has on its 
p ro p erty  a  vein of m assive galena, recently 
sent sam ples of th is  ore to  Germany. A 
m etallu rg ical organization  th e re  is anxious 
to  o b ta in  as m uch  of th is  ore as can be 
supplied, and  has asked  for shipm ents of 
from  1,400 to  1,800 tons of th is  ore before 
th e  close of nav igation .

P o r c u p i n e . — The o u tp u t of bullion from 
th e  seven p roducing  m ines in  th is  field 
during  Ju n e  w as valued  a t  $1,529,598, as I|j;
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compared w ith  $1,687,497 for M ay. The list 
is still headed by  th e  H ollinger though  the  
ore drawn from  th e  lower levels continues to  
be of com paratively  low grade. So far th e  
detailed s tudy  of th e  geological conditions 
of the mine do n o t appear to  h av e  revealed 
anything of o u ts tand ing  im portance. The 
underlying p o rp h y ry  which lies in  th e  p a th  
of the downward con tinuation  of th e  veins 
has received a  large am ount of a tten tio n . 
The vein fractu res con tinue in to  th is  
porphyry, b u t th e  values decline. H opes 
have been en terta ined  of w orking th ro u g h  or 
around th is po rphyry  to  an  horizon where 
greenstone form ation m ay again appear.

The ore now being tre a te d  a t th e  Dome 
Mines, which was form erly of a ra th e r  low 
grade, has la tte r ly  shown considerable 
enrichment, and  th a t  now being handled  is 
stated to be of h igher grade th a n  any  in the  
Porcupine d istric t, averaging over $9 gross 
per ton. E arlier operations in th e  green
stone were d isappointing , b u t m ore recen tly  
ore-bodies have been found in th is  form a
tion, and the  question  now rem aining a t issue 
is whether the  ore occurs only in th e  g reen
stone on th e  m argins of th e  sedim ents or if 
it persists to  g rea ter dep ths in  close re la tion 
ship to the con tac t of in trud ing  porphyry .

The quarte rly  s ta tem en t of th e  M cIntyre 
Porcupine for th e  th ree  m onths ending Ju n e  
shows im provem ent over th e  corresponding 
period of last year, th e  gross income being 
$1,062,611. O perating  costs were $592,499, 
and net earnings a fte r depreciation , etc., 
$441,179, an  increase of $6,695. The mill is 
20  years old, and  m uch of th e  equipm ent 
obsolete, and  the  question  of a  new p lan t 
will shortly have to  be considered by  the  
directors, in th e  ligh t of the  results of deep 
development, during  the  n ex t few m onths.

The transfer of the  assets of the  Coniaurum  
to a new com pany under th e  sam e nam e has 
been arranged subject to  th e  approval of the 
shareholders. O perations have been carried 
on under a  receivership for some m onths, the 
mill trea tin g  betw een 250 and  300 tons a 
day. The new  com pany will ca rry  on an  
aggressive cam paign a t dep th , in  an  effort to  
improve the  grade of ore. The H ayden  is 
installing an  electrically-driven m ining p lan t, 
and securing power b y  a transm ission  line 
from Tim m ins. A ctive developm ent will be 
conducted on th e  700 ft. level.

K i r k l a n d  L a k e .—T he o u tp u t of bullion 
in th is held  during Ju n e  am ounted  to  
$1,358,690, a  su b stan tia l increase over the  
$1,157,028 produced in May. W ork a t the

L ake Shore m ine w ith  a  view  to  increasing 
p roduction  to  1,400 tons daily  is well 
advanced , b u t a  delay  in  th e  delivery of 
portions of th e  equipm ent postponed  the  
expected  increase, w hich will p robab ly  take  
place w ith in  th e  n ex t few weeks. A fu rthe r 
increase to  2 , 0 0 0  tons daily  will be m ade 
abou t th e  close of th e  cu rren t year. The m ine 
has very  large ore reserves, only ab o u t 25%  
of th e  ore in  sigh t hav ing  been tak en  out, 
which will render it possible to  m ain ta in  the  
increased ra te  of p roduction . T he W righ t 
H argreaves in  driv ing  on th e  700 ft. level 
has encountered  th e  upw ard  extension of a 
vein developed on tw o lower levels, an d  has 
opened up  high-grade ore for a  length  of 1 0 0  ft. 
The n o rth  shaft has reached  its  objective a t 
2 , 2 0 0  ft., and  developm ent is being pushed on 
tw o new  levels. A prom ising new  vein has 
been encountered  a t  a  d ep th  of 2,000 ft. The 
annual rep o rt for th e  Sylvanite  for th e  year 
ending M arch 31 showed th a t  th e  com pany 
had  a, fairly  p rofitable year, th e  production  
being valued  a t  $737,000, and  th e  expenses 
were $655,000. The tonnage hand led  was 
70,833 of an  average gross value of $11 a 
ton . A t th e  Teck-H ughes a  cross-cut a t  the  
2,980 ft. level in te rsec ted  the  m ain ore zone 
for a  w id th  of 80 ft. A s ta r t  has also been 
m ade on th e  cross-cut a t  th e  2 1 st level tow ard  
th e  m ain  ore zone. D riving east and  west a t 
th e  tw en tie th  level has opened up  th e  ore 
zone a t th is  horizon for a  to ta l leng th  of 
abou t 150 f t., and  over th is  distance m ore 
th a n  100 ft. is in ore. The K irk land  Lake gold 
m ine is m eeting w ith  h ighly encouraging 
success in its  cam paign of deep developm ent. 
The cross-cut a t th e  3,600 ft. level has 
encountered  a  vein of h igh-grade ore s ta ted  
to  show grea ter enrichm ent th a n  any  y e t 
produced in th e  mine. The discovery was 
m ade d irectly  n o rth  of and  opposite th e  shaft, 
w hich is located  alm ost in  th e  cen tre of th e  
p roperty , which gives th e  com pany a possible 
leng th  of m ore th a n  400 ft. of ore east of the  
cross-cut before reaching th e  dyke w hich 
cu ts in  from  th e  Teck-H ughes boundary . 
The position of th e  B arry-H ollinger has been 
g rea tly  im proved by  a developm ent of the  
vein discovered on th e  1,500 ft. level. A bout 
1 0 0  ft. has been opened up, th e  ore showing 
visible gold.

R o u y n .— P roduction  of copper and  gold 
from  th e  N oranda m ine has recen tly  been 
averaging over $30,000 per day, and  th e  o u t
p u t is valued a t  from  betw een $900,000 to  
$1 ,0 0 0 ,0 0 0  a  m onth . The grade of ore now 
being handled  shows im provem ent averaging
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over $30 to  th e  ton , due to  th e  h igher copper 
con ten t and  th e  increased price of copper. 
The G ranada is opening up  good ore a t  the  
625 ft. level and  th e  upw ard  con tinuation  of 
th e  deposit has been encoun tered  on tw o 
upper levels an d  is being developed. The 
Glenwood Mining S yndicate is developing a  
p roperty  of 321 acres n ear R ouyn, an d  is 
installing  a  m ining p lan t. A t th e  Siscoe, 
the  mill is operating  stead ily  w ith  an  average 
production  of $ 1 ,0 0 0  per day, an d  th e  shaft 
is being deepened to  th e  750 ft. level. 
O perations will shortly  be resum ed on th e  
Osisko, adjoin ing th e  N oranda, diam ond- 
drilling having  ind icated  favourab le 
geological conditions. T he A m ulet is stead ily  
carry ing on developm ent an d  diam ond- 
drilling th e  unexplored  po rtions of its  
te rrito ry , w here it  is s ta te d  favourable 
conditions have been m et w ith .

P a t r i c i a  D i s t r i c t . — G ood progress is 
being m ade w ith  the  construction  of th e  mill 
and  pow er transm ission  line a t  th e  H owey, 
w ork being ahead  of schedule tim e. The 
shaft is down to  th e  1 ,0 0 0  ft. level, enabling 
cross-cuts to  be ru n  a t  four levels to  in te rsec t 
the  vein. A t th e  C entral P a tr ic ia  exp lo ration  
is being carried  on to  ascerta in  th e  dow nw ard 
con tinu ity  of th e  surface showings w hich 
carry  high values. A m in ing  p la n t w ill be 
b rough t in  during  th e  w inter. T he Crow 
R iver Syndicate, financed in  London, has 
secured 24 claim s in  th e  Crow R iv er d is tric t 
on w hich good discoveries h av e  been m ade 
and  w hich will be thorough ly  explored. The 
Bob jo, in  th e  C learw ater L ake section, w hich 
has some very  rich  ore, has begun p roduction  
on a  sm all scale. T he B a th u rs t h as  also 
reached th e  p roduction  stage, hav ing  tu rn ed  
ou t its  first gold b rick  la s t m onth .

M a n i t o b a .— All efforts of th e  H udson 
B ay M ining and  S m elting  C om pany are a t 
presen t being concen tra ted  on th e  erection  of 
th e  sm elter and  concen tra ting  p la n t a t  F lin  
Flon, and  th e  pow er p la n t a t  Is lan d  F alls 
em ploying a  force of 2 , 2 0 0  m en. The 
property  is know n to  have several million 
dollars in  ore reserves, m uch  of w hich can be 
m ined b y  steam  shovel from  open p its  on th e  
surface. The official e s tim a te  of ore reserves 
down to  th e  900 ft. level is 18,000,000 tons, 
averaging 1'71%  copper, 3 ’45%  zinc, ‘074 oz. 
gold, and 1 ’06 oz. silver. U nderground  opera
tions have recently  been confined alm ost solely 
to  the  sinking of th e  m ain  shaft. The S herritt-  
Gordon has effected an  arran g em en t by  
which its  copper concen tra tes will be trea ted

a t  th e  F lin  F lon  sm elter, and  it  will secure 
its  supp ly  of pow er from  th e  p lan t a t  Island 
Falls.

[In M arch i t  w as recorded in  th is  column 
th a t  Mr. H . E . H arco u rt, th e  managing 
d irec to r of th e  Jackson-M anion  Mines, and 
Mr. D. M. Thom son, th e  m anager, had been 
arrested  for frau d  in connection  with the 
circu lation  of false in form ation  relating to 
th e  m ine. The case w as h eard  in June and 
ended w ith  Mr. H arco u rt being  sentenced to 
15 m onths im prisonm ent, th e  accusation 
aga inst Mr. Thom son n o t being proceeded 
w ith  b y  th e  ru ling  of th e  judge. Mr. Thomson 
is an  A ssociate M em ber of th e  Institu tion  of 
Mining and  M etallurgy, an d  he has also been 
an  acceptable co n trib u to r to  th e  pages of The  
M in in g  M a g a z i n e .  T h a t th e  board and 
chief shareholders have  every  confidence in 
his honour an d  ab ility  is p roved  by  the fact 
th a t  his services as m anager have been 
re ta ined . H is friends in E ng land  and Canada 
w ill cong ra tu la te  h im  on th is  vindication of 
his ch a rac te r.— E d .]

jtRoCK-
dnea
I'M

ÿ 8rU£

L i a f t :

L i  elect

i n n

M'eul
W e  » c l (  
L a i  at

¡ta m e d a t

C A M B O R N E
Ju ly  31.

T i n  P r o d u c e r s  C o n f e r e n c e . —The efforts 
now  being  m ade to  stabilize th e  price of tin 
are being  w atched  w ith  g rea t in terest in the 
coun ty  ; i t  being th e  sincere hope of one and 
all th a t  th ey  will prove successful. The 
form ation  of th e  T in P roducers Association 
is, a t a n y  ra te , a  step  in th e  righ t direction. 
The recen t rise in  th e  price of the  metal, 
a lthough  sm all, an d  n o t a t tr ib u te d  to the 
efforts of th e  association, is nevertheless 
very  welcome in th e  D uchy.

R e - o p e n i n g  o f  M i n e s  i n  E a s t  C orn 
w a l l . — I t  is u nderstood  th a t  a  company is 
being form ed for th e  purpose of re-opening 
some of th e  old m ines in  E a s t Cornwall, 
including R edm oor an d  K elly  B ray  in the 
parish  of Callington.

a t m  a

jn a ia g e . 
N ratai

S o u t h  C r o f t y . — T he effect of the  steady 
advance in  th e  price of w olfram  is apparent 
w hen one considers th e  rep o rt of S outh  Crofty 
for June . D uring  th is  m o n th  a  sum  of £720 
was realized for th e  sale of eigh t tons of 
w olfram  concentrates.

pat;, a
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W r a y  “  S h i n y  O r e  ”  M in e .— At this 
m icaceous h em atite  m ine, s itu a te d  near 
B ovey T racey  in M id-D evon, th e  crushing 
and  concen tra ting  p la n t has been  erected, 
and  regular p roduction  is now  an ticipated .
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Gr e a t  R o c k  M i n e .— A t th is  mine, which 
is situated n ear th e  W ray  m ine, an d  also 
produces “ sh iny ore,” operations are in full 
swing.

W h e a l  B u l l e r .— E xcellen t progress is 
being made a t th is  p ro p erty  in th e  sinking of 
the main shaft ; th e  p resen t dep th  being 
just over 1 ,0 0 0  ft. A t th e  m om ent an 
underground electric ho ist and  some more 
powerful pum ps are being installed. The 
mine m anager, Mr. G. H . P low m an, has 
certainly no t w asted  cap ita l on unnecessary 
surface elaboration  and  in view of the  
exceedingly difficult ta sk  he successfully 
accomplished in unw atering  th is  old mine, 
it is hoped th a t  he will be rew arded by  the  
disclosure of good tin  values by  th e  sinking 
and developm ent w hich is now being carried 
out.

Mo u n t  W e l l i n g t o n .— R apid  progress has 
been m ade in clearing the  old ad it and  in 
development a t th is  p ractically  v irgin tin  
proposition and  excellent assay values have 
been obtained a t all points.

L a m b r ig g a n .— D evelopm ent w ork here is 
proceeding in accordance w ith  the  original 
programme in itia ted  abou t tw o years ago. 
This was to  clear ce rta in  old w orkings and  to  
carry out developm ent a t a dep th  beyond the 
point where the  old w orkers ceased opera
tions. The lode is wide, vary ing  between 
2 ft. near the  surface up  to  1 0  ft. a t  the 
present b o ttom  level. The vein filling consists 
of zinc blende and  galena. In  th e  u p p er 
levels rem arkably  high grade zinc blende is 
being m ined (60% and  over), th is, however, 
carries b u t little  silver. As is usual, in  the  
West of E ngland, th e  silver “ follows the  
lead ” and from  th is  m ine clean sam ples of 
galena carry  as m uch as 40 oz. of silver per 
ton. The veins occur in th e  “ killas ” w hich 
in this neighbourhood is a clay-slate of lower 
Devonian age. The sm all old shaft has been 
cleared ou t and  enlarged ; i t  now  m easures 
15 ft. by 8  ft. inside tim bers, has  th ree com 
partm ents, and  has a tta in ed  a dep th  of 
340 ft. I t  is in tended  to  sink th is  shaft a 
further 1 0 0  f t., before cross-cutting  to  the  
lode, and upon resu lts a t  th is  level th e  fu ture 
of the p ro p erty  depends. V arious o ther 
mines in th e  v ic in ity  of L am briggan which 
were w orked years ago h ad  to  sink 500-600 ft. 
before strik ing  payable ore in large q u an tity . 
In passing it  m ay  be n o ted  th a t  th e  g rea test 
depth to  w hich payable silver-lead deposits 
has so far been w orked in  th e  W est of 
England is ab o u t 1,800 ft., nam ely  a t the

W heal M ary A nn m ine near L iskeard. A t 
L am briggan the  surface equipm ent has been 
confined to  th e  bare needs of m ining develop
m ent, w hich has to  d a te  am ounted  to  some
4,000 ft., inclusive of clearing various old 
workings.

D o l c o a t h .— P um ping  operations have 
now  been suspended b u t it is s ta te d  th a t  
th e re  is no in ten tion  of d ism antling  th e  
surface equipm ent.

Co r n is h  I n s t i t u t e  o f  E n g i n e e r s .— I t 
w as n o t possible to  include in th e  last le tte r  
reference to  th e  sum m er m eeting of the  
Cornish In s titu te  of Engineers which took  
place on S atu rday , Ju ly  6 . Messrs. Joseph 
B light an d  W illiam  T hom as were in charge of 
arrangem ents w hich included a  to u r of some 
in teresting  m ines and  concluded a t T regenna 
Castle H otel. Polhigey m ine was first 
v isited  w here th e  p a r ty  was received by 
Mr. H erb ert B ennetts. T his is a  low-grade 
proposition  and  the  equipm ent for w orking 
it is electrically  operated , power being 
generated  on th e  property . The mill has a  
b a tte ry  of 1 2  s tam ps capable of 2 0 0  tons per 
day  and  a t p resen t dealing w ith abou t 180. 
The p ro p erty  n ex t to  be v isited  was W heal 
R eeth  w here th e  v isito rs were received by  
Colonel Lake an d  Mr. Miles Canning. This is 
an  in teresting  p ro p erty  of w hich m ore will 
be heard . A unique fea tu re  in Cornish milling 
practice is here to  be found in th e  use of 
H olm an Colorado-type ball-m ills as crushers 
in  place of th e  usual stam p  b a tte ry . Subse
quently , th e  p a r ty  v isited  the  H ayle E lectric 
Power S ta tio n  w hich supplies a  very  large 
area  in W est Cornwall including m ost of th e  
mines, w orks, and  china clay properties. 
Considerable extensions have been m ade here 
recen tly  w hich include a  pulverized fuel unit. 
Before proceeding to  T regenna Castle H otel 
for te a  some of th e  p a r ty  also v isited  
P o rth ia  china clay works.

PERSONAL
C l y d e  A l l a n  has returned from N igeria.
C h a r l e s  A. B a n k s  has le ft  V ancouver for 

A ustralia  and N ew  Guinea.
F .  W .  B e y e r s ,  South A frican M inister of M ines 

and Industries, has resigned on account of ill- 
health  and has le ft for Europe.

S .  C . B u l l o c k  has le ft for E a st Africa.
W . H . C a t e s  is  returning from  N igeria .
F . H . C o t h a y  has returned from  N igeria .
E . H . D a v i s o n  is  leav in g  f o r  N o v a  Scotia.
I. J. A. D i a m o n d  has rem oved h is offices to  

9 and 10, Transvaal B uildings, cor. F ox  and Sauer 
Streets, Johannesburg.
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W . A. E d w a r d s  w ill sh ortly  v is it  th e  U n ited  
S tates, Chile, and B o liv ia .

H u g h  G e m m e l l  has r e t u r n e d  f r o m  M alaya.
G. W . G r a y , of th e  R io  T in to  Co., has jo ined  

the  board of th e  N ’Changa Copper M ines Ltd.
F r a n k  G r i f f i n  is v is it in g  N ew  G uinea.
In  connection  w ith  th e  celebration  of h is  

se v en tie th  b irthday, th e  directors of H adfields, 
L td ., la st m onth presented  to  Sir R o b e r t  H a d f i e l d  
a bust of him self.

T. C. F . H a l l  is hom e from  K orea.
Sir H . P . H ar r is and C. F . W . K u p  h a v e  le ft  for  

B razil.
A l e x i s  P. I g n a t i e f f  has le ft  for Panam a.
C. J. I n d e r  has le ft  for Panam a.
C h a r l e s  E. J o b l i n g  i s  hom e from  Burm a.
F . W . L e i g h t o n  has l e f t  for Panam a.
H . R . C o p e  M o r g a n  is hom e from  N igeria .
N . E . O d e l l , of th e  D ep artm ent of G eology, 

H arvard U n iversity , is  hom e u n til Septem ber, 
w hen he w ill return.

J. J. A. P age  is returning from  T avoy  a t th e  end  
of A ugust.

F r a n k  P o w e l l  h a s  r e t u r n e d  f r o m  N i g e r i a .
A l e x  R i c h a r d s o n  is  v is it in g  Canada and th e  

U n ited  S tates.
H o r a c e  R o b e r t s o n  has le ft  for N orthern  

R hodesia.
J. F . W . R o w e  has le ft  for N igeria .
H. M o r t l o c k  S c r u b y  has le ft  for N igeria .
G. G o r d o n  T h o m a s  has been  delayed  in  his  

return to  London from  South  W est A frica.
J o s e p h  F . T h o r n  has le ft  for W estern  A ustralia .
H e n r y  T. T i z a r d , C .B., F .R .S ., a t  p resent  

perm anent secretary to  the  D epartm ent of Scientific  
and Industria l R esearch, has been  appointed  
R ector of th e  Im perial College of Science and  
T echnology in  succession  to  Sir Thom as H . H olland, 
w ho recently  resigned.

L u d w i g  V o g e l s t e i n , chairm an of th e  A m erican  
M etal Com pany, le f t  N ew  Y ork for E urope la st  
m onth.

H. W h i t t i n g h a m  has m oved to  1,602, Concourse 
Building, T oronto, Canada.

E . S. W i l l b o u r n  is v is it in g  Cornwall.
C. H . W r a y  has l e f t  f o r  A ustralia .
j .  N o r m a n  W y n n e  has com pleted  h is w ork in  

T anganyika Territory and is lea v in g  for R hodesia  
and South Africa.

F. H . B a t h u r s t , financial ed itor of th e  M elbourne 
Argus, d ied on M ay 5. H e w as one of th e  founders 
of th e  A u stra lian  M in in g  S tandard, w h ich  w as first 
published in  1888, and w as associated  w ith  i t  for 
tw elve  years. In  th e  earlier days of th e  M a g a z i n e  
he acted as M elbourne C orrespondent and he  
contributed  to  our colum ns an im portan t article  
on th e  M ount B ischoff t in  m ine.

E t i e n n e  S. B i e l e r  died su d d en ly  in A ustralia , 
aged 34. A graduate of M cGill U n iv ersity , Dr. 
Bieler served in the Canadian F ie ld  A rtillery  during  
the  early part of th e  W ar, la ter being attach ed  to  
the Research D ep artm ent of the  A d m ira lty . On 
dem obilization he w en t to  Cam bridge and w as  
afterwards appointed  A ssistan t Professor of P hysics  
at McGill. H e had been granted tw o  yea rs’ leave  by  
his D epartm ent to  tak e up  th e  p osition  of d ep u ty  
D irector of th e  Im perial G eophysical E xperim ental 
Survey, w h ich  is w orking in A ustralia . Dr. B ieler's  
nam e is generally  associated  w ith  th e  B ieler-W atson  
m ethod of e lectrical p rospecting.

TRADE PARAGRAPHS
H e a d  W r ig h tso n  a n d  Co.,  Ltd., of Stockton on 

T ees, send us a cata logu e of th e  K irklees slurry 
separator, as em ployed  in coal-cleaning practice, and 
one devoted  to  the  Colorado convertib le  discharee 
ball m ill. 8

W erf  C o n r a d  through  th e ir  agents in London 
Marine W orks, L td ., of 153, M oorgate, E .C .2, 
issue a 34 page catalogue d escrip tive of the Banka 
H and D rill w ith  w h ich  m any allu v ia l prospectors 
are fam iliar.

R. H. N ea l  a n d  Co., Ltd.,  of P lant House, 
E aling. London, W . 5, inform  us th a t  th ey  have 
been appointed  rep resen tatives for London and 
South  E astern  C ounties of th e  B r i t i s h  Flottmann  
D r i l l  Co., of A llensbank W orks, Cardiff.

S u l l iv a n  M a c h in e r y  Co.,  of Salisbury House, 
London, E.C. 2, issu e in form ation  on the use of 
rem ote control for coal cu tters operated by 
altern atin g  current, as has heretofore been 
em ployed  for d irect current coal cu ttin g  machines.

J. H. S a n k e y  a n d  S o n ,  Ltd.,  of E ssex  Wharf, 
Canning T ow n, London, E . 16, have published an 
illu strated  book let g iv in g  inform ation about 
Pyrum a, a p la stic  fire cem en t, u se of which it is 
poin ted  ou t w ill low er furnace m aintenance costs.

A d a m  H ilg er ,  Ltd., of 24, R ochester Place, 
London, N .W . 1, h ave issued  a leaflet describing 
R .V . Pow der, w h ich  contains 50 elem ents in a suitable 
base for com p arative use in spectrum  analyses. 
This pow der w as orig ina lly  developed in the 
R esearch Laboratories of th e  General Electric Co.

P r o s p e k t io n  G .m  b  H., of G ottingen, Germany, 
send us a b ook let g iv in g  full particulars of their 
geophysica l in v estig a tio n  services and instruments. 
These include se ism ic, electric  and electromagnetic, 
gravim etric , rad io-active and m agnetic principles. 
Som e ty p ic a l exam ples of resu lts obtained are 
illu strated .

B r i t i s h  I n d u s tr i e s  F a ir .  The Birmingham 
Cham ber of Com m erce, of 95, N ew  Street, Birming
ham , organizers of th e  H ea v y  Section announce 
th a t  th is  F air w ill be held  as heretofore at Castle 
Brom w ich from  February 17 to  28, 1930. In the 
prospectus issued , w e n o te  a section  devoted to 
m ining, includ ing quarrying and colliery equip
m ent. A t previous exh ib ition s th e  representation 
of th is section  has been v ery  poor.

T h e  M o n d  N ick e l  Co., Ltd.,  of Im perial Chemical 
H ouse, London, S.W . 1, h ave published the first 
volum e of th e  N ickel B ulletin , w hich  covers 28 pages 
and contains a b ib liography of articles on the 
su b ject of nickel and its  a lloys togeth er w ith  a list 
of relevant B r itish  and foreign p a ten ts . This is the 
successor to  th e  M on d N ickel B u lletin , of which we 
have received  cop ies of th e  12 issues comprising 
V ol. 1 (1928-1929).

T h e  R u th  Co.,  of D enver, Colorado, publish a 
52-page illu strated  cata logu e of their ore-dressing 
plan t. T his includes section s d evoted  to  rod mills, 
laboratory flotation  te stin g  equ ipm ent, gradient 
flotation  m achines, and reagent feeders of different 
types. T he com pany undertake th e  designing of a 
m ill for a specific ore-treatm en t p roposition  and the 
building thereof, and th e  presen t b ook let gives 
photographs and section a l draw ings of a  number of 
such  in sta lla tion s.

W e s t in g h o u s e  E le c t r i c  I n t e r n a t io n a l  Co., of 
2, N orfolk  S treet, L ondon, W .C. 2 (H ead Office: 
N ew  York) have issued  a series of lea flets describing
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their specialities. T hese include descriptions of cog  
belt drives for fans, com pressors etc ., sm all 
turbines, m ultip le retort underfeed stokers, stee l 
switch-board panels, steel-clad  d istribution  trans
formers, unbreakable term inal b locks, direct 
current m otors w ith  sealed-sleeve bearings, 
magnetic starters for polyphase squirrel-cage m otors, 
H and 3 k.w. turbine generator u n its su itab le for 
steam shovel and like use, squirrel-cage induction  
motors, synchronous m otors for centrifugal pum p  
drive. T hey also inform  us th a t Mr. F . A . Merrick 
has been elected President of the A m erican Com pany.

International C o m b u s t io n ,  Ltd.,  G r in d in g  and  
Pulveriz ing O ff ices ,  of 11, S ou tham pton  R ow , 
London, W.C. 1, report th a t  new  orders have been  
received for th e  fo llow ing eq u ip m e n t:— For 
England : One 3 ft. b y  5 ft . 1-surface, typ e 39, 
Hum-mer electric screen for dry granite. For 
France : Six Im p ax pulverizers for coal ; tw o
5 ft. by 22 in. H ardinge m ills for so ft sandstone ; 
one 2 ft. b y  8 in . H ardinge m ill for experim ental 
work ; fourN o. 10 R aym ond pulverizers for su lphate  
of lime ; and one N o. 00  R aym ond pulverizer for 
litharge. For Belgium  : One 3-roller R aym ond
mill for lithopone. For South  A fr ic a : One
No. 0000 R aym ond pulverizer for coal. T h ey  also  
issue four leaflets published b y  th e  W . S. T yler Co., 
of Cleveland, Ohio, on crushing and grinding, 
economy in size reduction, screens and profits, and  
the im portance of screening to  crushing and  
grinding respectively. The la st  nam ed argues the  
case for the rem oval of fines from  th e  feed in all 
stages of breaking and crushing. T he screen  
recommended for all purposes is the  H um -m er 
electric vibrating, save where a grizzly is used, 
after primary breaking.

METAL MARKETS
C o p p e r .— The Standard copper m arket in  London  

underwent m oderate fluctuations during July, 
but, on balance, th e  to ta l m ovem ent w as not very  
appreciable. M eanwhile, the  b ig  A m erican in terests  
kept their own m arket stead y , the  export quotation  
for electrolytic in  N ew  Y ork rem aining a t 18 cents 
per lb. W ith  th e  sta tis t ica l p osition  of th e  m etal 
tending to  becom e worse, the  outlook  for the  
ultimate m aintenance of prices w as not particu larly  
brilliant, b ut producers were reckoning upon an  
autumn revival in  dem and and on th e  effect of their  
curtailment in  ou tp u t to  g iv e  th e  m arket a fresh  
fillip. In  ad d ition , Standard copper w as tran s
ferred in  bulk from  London to  N ew  Y ork, the  
object being to  strengthen  the  m arket here. I t  
remains to be seen  w hether copper m akers w ill 
succeed in atta in in g  the ir  object or w hether econom ic 
forces w ill prove too  strong for them .

Average price of copper : Standard cash : July, 
1929, ¿72 3s. 1 Id. ; June, 1929, ¿74 7s. 9d. ; Ju ly , 
1928, ¿62 18s. 4d. ; June, 1 9 2 8 ,2 6 3  13s. l i d .

T i n .— The London t in  m arket w as firm last 
month, but th is  w as not due to  any change for the  
better in the  in tr in sic  p osition  of the  m etal itself. 
It is true th a t v isib le  supplies have, according to  
the m onthly sta tis t ic s , tended  to  decrease, but on 
the other hand large in v isib le  stocks h ave been m ean
while accum ulated b y  speculators, w h ich  m ust 
more or less counterbalance th e  reduction  in  the  
former. T h is m arket is , of course, alw ays a con
venient arena for speculators, and th e  la tter  have  
been provided w ith  a stim ulu s to  the ir  a c tiv itie s  
by the recent form ation  of th e  T in  Producers’

A ssociation, w hich is in tended  to be the  nucleus 
of an a ll-em bracing syn d ica te . I t  is, how ever, 
v ery  doubtfu l w hether i t  w ill ever prove possible  
to  get all the  m ines and sm elters in to  the  com bina
tio n . T he a ttem p t to  control the  rubber industry, 
one recalls, broke dow n d isastrously  because the  
D u tch  planters refused to  co-operate, and there  
is  no guarantee th a t th e  D u tch  t in  producers w ill 
be any more prepared to  assist in  controlling th e  
w h ite  m etal. M eanw hile, a lthough t in  prices still 
look  fa irly  cheap, there is no im m ed iate reason  
w h y th e y  should be advanced  further, a lthough  
speculators m ay q u ite p ossib ly  succeed in  g ettin g  
them  higher tem porarily .

A verage price of cash standard t in  : Ju ly , 1929, 
¿209 11s. 6d. ; June, 1929, ¿200 5s. 9d. ; Ju ly ,
1928, ¿212 10s. l i d .  ; June, 19~28, ¿217 7s. 5d.

L e a d .— F a i r l y  s t e a d y  c o n d i t i o n s  r u l e d  d u r i n g
Ju ly . T he m eetin g  of producers, as exp ected , 
had no real resu lt, m akers m erely  reserving to  
them selves th e  righ t to  ta k e  step s to  control the  
p ositio n  should prices fall too  low . W h at level 
w ould be regarded as too  low , th e y  have not, 
how ever, ind icated . M eanwhile, the  m arket seem s 
to  th in k  th a t around present prices th e  m etal is  
about fairly valued . Tow ards the  close of th e  m onth  
consum ers w ho had generally  not been  show ing  
m uch in terest, e ith er  in  th is  country or on the  
C ontinent, bought on a larger scale, b u t it  is  d is
couraging to  n ote th a t about th e  on ly finished lead  
products w hich  are in  a c tiv e  dem and a t present 
appear to  be p ip es and sheets. W ith  the  arrival 
of autum n, we shall possib ly , how ever, see more 
favourable trading conditions.

A verage m ean price of so ft foreign lead : July,
1929, ¿22 16s. lOd. ; June, 1929, ¿23 12s. l i d . ;  
Ju ly , 1928, ¿20 15s. 5d. ; June, 1928, ¿21 Is. l i d .

S p e l t e r .— T his w as a colourless m arket last  
m onth, and price changes were w ith ou t any  
particular significance. W ith  th a t  im portant 
consum er, the  galvanized  sh eet industry , in a poor 
sta te , dem and from  users w as in ev ita b ly  restricted, 
and stocks tended  to  increase. I t  m ust be borne 
in  m ind, how ever, th a t there is not any considerable  
surplus of m eta l about and w hen autum n arrives 
w ith  a more activ e  industria l dem and and the  
increased curtailm ent of output b y  producers 
begins to  m ake itse lf  fe lt, w e m ay see values harden  
som ew hat.

A verage m ean price of s p e lte r : Ju ly , 1929,
¿25 7s. 6d. ; June, 1929, ¿26 2s. ; Ju ly , 1928, 
¿24 19s. 2d. ; June, 1928, ¿25 10s. l i d .

I r o n  a n d  S t e e l .— N aturally , th e  ho lid ays have  
affected the  dem and for iron and stee l considerably  
of la te . The Cleveland pig-iron m arket rem ains 
p retty  tig h t, how ever, desp ite  th e  fact th a t works 
are now  prepared to  book last-quarter contracts. 
T h ey have, of course, n oth ing to  offer for early  
d elivery, and m erchants w ho have occasional 
prom pt lo ts to  sell are able to  secure good prices. 
W orks are qu otin g  72s. 6d. per to n  for N o. 3 foundry
G.M .B., b ut m erchants are g ettin g  about Is. more 
than  th is . H em atite  has been  a firm m arket and  
E a st Coast M ixed N os. are realizing 75s. to  75s. 6d. 
per ton . In  B ritish  finished iron and steel, dem and  
has slackened ow ing to  the  holidays, b ut works are 
still fa irly  fu lly  booked and quotations are firm. 
T he C ontinental stee l m arkets have, how ever, 
been  w eak.

A n t i m o n y .— A t th e  close o f  Ju ly , E nglish  
regulus, w hich  had rem ained stead y  throughout 
the m onth , w as quoted  a t ¿48 to  ¿52 10s. per ton. 
Sm all sales were tak in g  place in  Chinese a t about
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L O N D O N  D A IL Y  M ETA L P R IC E S
Copper, Lead, Zinc, and Tin p e r Long Ton ; Silver per S tandard  Ounce ; Gold per Fine Ounce.

COPPER
TIN . LEAD. SILV ER.

Standard. E lectro Best
ZINC

(Spelter). Soft
For

ward.

GOLD.

Cash. 3 Months.
lytic. S elected .

Cash. 3 Months. Foreign . Cash.

July £ 5. d. £ s. d. £ s. d. £ s- d. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. d. d. s. d.
10 71 13 9 72 7 6 84 0 0 — 205 10 0 208 15 0 25 16 3 22 19 3 24 10 0 24^ 2 4 ft 84 11
11 71 13 9 72 8 9 84 0 0

75 2
208 2 6 211 0 0 25 12 6 22 15 6 24 5 0 24 ft 24ft

i f

84 10* 
84 111 
84 11* 
84 111

12 71 3 9 72 1 3 84 0 0 6 206 12 6 209 17 6 25 10 0 22 15 6 24 5 0 24 ft
15 71 2 6 71 17 6 84 0 0 ■— 210 5 0 213 12 6 25 7 0 22 16 9 24 5 0 248
16 70 1 3 70 17 6 84 0 0 74 2 6 213 15 0 217 7 6 25 1 9 22 14 3 24 0 0 24 ft
17 70 11 3 71 7 6 84 0 (i — 214 5 0 217 10 0 25 3 9 22 11 3 24 0 0 241 24ft 84 11}
18 71 0 0 71 16 3 84 0 0 — 210 15 0 214 0 0 25 8 0 22 11 3 24 0 0 241

241
84 11} 
84 11}19 72 15 0 73 7 6 84 0 0 76 2 6 214 7 6 217 15 0 25 7 6 22 16 3 24 0 0 2413

22 72 15 0 73 7 6 84 0 0 — 214 15 0 218 5 0 25 6 9 22 16 9 24 5 0 24 i 24ft 84 l l |
23 72 2 6 72 17 6 84 0 0 75 17 6 212 10 0 216 5 0 25 5 6 22 13 0 24 0 0 244 24ft 84 11|
24 72 0 0 72 17 6 84 0 0 — 214 15 0 218 15 0 25 3 3 22 10 9 24 0 0 l i p2 4 |

24* 84 11}
25 72 2 6 73 0 0 84 0 0 —■ 212 15 0 216 15 0 25 3 9 22 12 0 24 0 0 24 ft 84 11*
26 72 5 0 73 2 6 84 5 0 75 17 6 213 0 0 217 0 0 25 3 9 22 13 9 24 0 0 2 4 ft 24 ft

24 ft
248

84 11*
29 72 18 9 73 13 9 84 5 0 —■ 214 15 0 218 10 0 25 6 3 23 0 6 24 5 0 24g 84 11* 

84 11}30 73 5 0 73 15 0 84 5 0 75 17 6 213 12 6 217 7 6 25 5 3 23 1 3 24 5 0 241
31

Aug.
73 3 9 73 12 6 84 5 0 — 213 10 0 217 10 0 25 3 9 22 16 3 24 5 0 2 4 ft 24ft 84 11}

1 73 5 0 73 16 3 84 5 0 — 212 17 6 217 0 0 25 3 9 22 3 0 24 10 0 24ft 241 84 11}
2 73 5 0 73 18 9 84 5 0 77 12 6 213 5 0 217 2 6 25 3 9 2:: 5 6 24 15 0

à
24 ft 84 11}

6 73 11 3 74 7 6 84 5 0 78 2 6 212 17 6 216 17 6 25 4 3 23 7 6 24 15 Ö 24% 84 11*
7 73 15 0 74 12 6 84 5 0 — 212 2 6 216 5 0 25 3 9 23 7 0 24 15 0 241 24 g 84 l l |
8 73 16 3 74 13 9 84 5 0 — 211 2 6 215 2 6 25 1 3 23 7 0 24 15 0 24ft 24& 84 11}
9 73 6 3 74 3 9 84 5 0 78 2 6 209 5 0 213 5 0 24 14 3 23 2 0 24 10 0 241 24 g 84 11}

¿32 ex  w arehouse and ¿29  10s. to  ¿29  15s. c .i.f . 
for sh ipm ent, th is  m ateria l h av in g  eased som ew hat.

I r o n  O r e .— Further su b stan tia l sales on th e  
C ontinent have been  m ade for 1930 d elivery , w hile  
in  th e  case of Sw edish ore a large contract has been  
m ade as far ahead as 1932 w ith  G erm any. There  
is  practica lly  n o th in g  availab le for sh ip m en ts during  
the rem ainder of th is  year, and prices are nom inal 
on th e  basis of about 24s. 6d. to  25s. per ton  c.i.f. 
for b est B ilbao rubio.

A r s e n i c .— T h is m arket rules q u iet w ith  prices  
unaltered a t ¿16 per to n  f.o.r. m ines for h igh  grade 
Cornish w hite .

B i s m u t h .— There is no change in  th e  official 
price, w h ich  stands a t 7s. 6d. per lb ., b u t la tter ly  
th e  m arket has been  a litt le  u n settled  ow in g  to  som e  
cheaper outside parcels b ein g  offered on th e  
C ontinent.

C a d m i u m .— B usiness has qu ietened  dow n som e
w hat, b u t prices rem ain  fa ily  stea d y  in  th e  n eigh 
bourhood of 4s. to  4s. Id . per lb.

C o b a l t  M e t a l .— The official price is  s t ill 10s. 
per lb ., dem and la tter ly  b ein g  rather qu iet.

C o b a l t  O x i d e s .— A  stea d y  dem and is reported  
a t  th e  unaltered  q u ota tion s of 8s. per lb . for b lack  
and 8s. lOd. for grey.

P l a t i n u m .— A  q u iet to n e  ch aracterizes th is  
m arket, b u t prices are stea d y  a t ¿13 10s. to  ¿13 15s. 
per oz. for good parcels.

P a l l a d i u m .— In th e  absence of an y  business 
of im portance, prices are none to o  firm a t  ¿7 to  
¿7s. 10s. per oz.

I r i d i u m .— O nly sm all parcels are in  request, 
and sponge and pow der are now  q u oted  a t  about 
¿50 per oz.

T e l l u r i u m .— N o in terest is  show n in  th is  m etal, 
and quotations are q u ite  nom inal a t ab ou t 12s. 6d. 
to  15s. per lb.

S e l e n i u m .— A  stea d y  business is  passing in  h igh  
grade b lack  pow der a t ab ou t 7s. 8d. to  7s. 9d. 
per lb. e x  w arehouse.

M a n g a n e s e  O r e .— D em and rem ains practica lly  
a t  a stan d still, w ith  prices nom in ally  Is . l |d .  to  
Is. l f d.  per u n it c .i.f. for b est In d ian  and Is. Id. 
for w ashed Caucasian.

A l u m i n i u m .— There is  no change in  the position, 2 
q u ite  a fair business con tinu in g  in  evidence. Prices 
are unaltered  a t ¿95 d elivered , less 2% .

S u l p h a t e  o f  C o p p e r .— E n glish  m aterial is now a  
held  for about ¿27 10s. to  ¿28 per ton , less 5%.

N i c k e l .— A  large turnover is  m aintained, and 
lead ing in terests h ave litt le  d ifficu lty in  maintaining J  
th e ir  official price a t ¿175 per to n  both  for home and I;! 
export business.

C h r o m e  O r e .— T his m arket keeps very  steady, 
ab ou t ¿4 5s. c .i.f . per ton  basis s t ill being quoted = 
for good 48% R hodesian  ore.

Q u i c k s i l v e r .— For som e tim e  now  consumers 
have confined th e ir  purchases to  sm all lots on spot, ~ 
and prices have n o t changed from  their previous 
lev e l of ¿22 2s. 6d. to  ¿22 5s. per bottle.

T u n g s t e n  O r e .— D uring Ju ly  the scarcity 
of supp lies grew v ery  acute and as m uch as 42s. 
per u n it c .i.f . w as paid . L atterly , however, the 
tone has been  slig h tly  easier, a lthough prices have . 
n ot y e t  receded far. For forward shipm ent about 
39s. to  41s. per u n it c .i.f . represents to-day's 
value.

M o l y b d e n u m  O r e .— T he scarcity  of tungsten st
ore has d iverted  a tten tio n  to  m olybdenum  and L
prices are firm a t around 40s. to  42s. 6d. per unit 
c .i.f. for 80 to  85%  concentrates.

G r a p h i t e .— S upplies seem  rather in  excess of 
dem and, b u t sellers here are fairly firm in their 
ideas a t  about ¿27 to  ¿29 per ton  c.i.f. for raw %
M adagascar flake, and ¿25 to  ¿26 c.i.f . for high grade 
C eylon lum ps.

S i l v e r .— A t th e  b eg in n ing  of Ju ly  th e  market 
had rather a flat appearance, m ore because of the 
lack  of b u y ing  in te rest  th a n  from  an y  particular 
se lling  pressure. Spot bars, w h ich  on July 1 were 
24jftd. fell to  23Jgd. on J u ly  3, a lthough  later on 
w ith  som e Ind ian  support som e recovery was seen i,
to  24gd. on Ju ly  15. S u b seq u en tly  the break 
betw een  R ussia  and China occasioned  som e purchases 
on Indian  and Chinese accou n t and prices advanced * 
sharply to  24Jgd. on J u ly  19, b u t la ter  on subsided to 
again , and a t th e  end  of Ju ly  th e  m arket had a 
stead ier appearance w ith  sp ot bars closing at 
24ygd. on Ju ly  31.
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STATISTICS
PRODUCTION OF GOLD IN TH E TRANSVAAL.

Ü1
I f  I
! !!| II
¡<ij
Üâ ï

R a n d .
E l s e 

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

Oz. Oz. Oz.
828,482 38,729 867,211

A ugust ..................................... 854,172 37,691 891,863
S e p te m b e r  ............................. 819,341 38,390 S57.731

858,945 38,775 897,720
N o v e m b e r ............................... 832,461 40,023 872,484

821,582 38,179 859,761
840,344 36,108 876,452
778,559 36,725 815,284
830,829 35,700 866,529
836,474 35,649 872,123
858,991 38,607 897,598
821,352 34,677 856,029

J u ly ................................. 853,370 36,110 889,480

TRANSVAAL GOLD OUTPUTS.

J u N E . J t L Y .

Treated Yield Treated Yield
Tons. Oz. Tons. Oz.

Brakpan ....................... 87,500 1145,025 85,500 £144,109
Citv Deep ..................... 93,000 26,345 89,000 25,002
Cons. Main R e e l .......... 60,200 21,811 62,700 22,495
Crown Mines................. 229,000 73,714 237,000 75,312
D'rb’n Roodepoort Deep 40,300 13,608 40,200 13,610
East Rand P.M.............. 142,000 37,788 147,000 39,804
Geduld............................. 82,500 26,038 86,000 27,071
Geldenhuis Deep ........ 63,000 14,476 66,000 14,999
Glynn’s Lydenburg . .  . 6,300 2,142 6,600 2,220
Government G.M. Areas 194,000 £373,834 207,000 £304,820
Kleinfontein ................. 49,200 11,191 52,100 10,352
Langlaagte Estate 79,000 £109,152 86,000 £114,566
Luipaard’s V le i............. 22,400 5,795 23,800 6,099
Meyer and Charlton . . . 16,800 £18,507 17,200 £19,328
Modderfontein New 146,000 73,062 153,000 73,941
Modderfontein B ........ 69,500 24,780 71,500 25,191
Modderfontein Deep .. 43,000 22,730 45,900 24,225
Modderfontein East . . . 68,000 19,881 69,500 21,152
New State Areas ......... 75,000 £135,199 81,000 £140,442
Nourse ........................... 62,500 17,624 63,000 18,660
Randfontein ................. 210,000 £208,873 216,000 £220,371
Robinson D e e p ............. 75,500 19,877 79,100 21,199
Rose Deep ..................... 57,000 11,816 59,1X10 12,360
Simmer and J a c k ......... 72,100 18,485 75,600 18,917
Springs........................... 65,500 £136,985 70,500 £149,227
Sub N igel....................... 24,300 19,521 25,000 20,812
Transvaal G.M. Estates 14,650 4,943 15,100 5,360
Van Ryn ....................... 38,600 £36,905 40,000 £39,003
Van Ryn Deep ............. 58,000 £101,094 64,000 £103,743
Village Deep ................. 56,800 15,078 60,000 16,058
West Rand Consolidated 87,000 £92,599 90,000 £96,487
West S prings................. 60,100 £74,375 65,000 £80,440
Witw'tersr’nd (Knights) 53,000 £46,332 57,000 £48,593
IVltwatcrsrand Deep . . 41,800 12,662 43,200 13,106

COST AND PR O FIT  ON TH E RAND, Etc.
Compiled from official statistics published by the Transvaal 

Chamber of Mines.

: bus d«S

May, 1928 ..
J u n e ..............
July................
August . . . . . .
September . . .
O ctober........
November . . .  
December. . .  . 
January, 1929 
February . . . .
March.............
April...............
May................
J u n e ...............

Tons
milled.

2,571,900
2,500,100
2.523.600
2.580.700
2.485.700
2.612.500
2.539.700
2.505.500 
2,627,320 
2,403,720
2.581.600 
2,606,420 
2,694,610

Yield 
per ton.

s. d.
28 0 
28 2 
27 11 
27 11 
27 11 
27 9 
27 9
27 10
28 1 
28 6 
28 3 
28 1 
28 0

W ork’g 
cost 

per ton.

s. d. 
19 7 
19 10 
19 8
19 7 
19 7 
19 5 
19 7 
19 8
19 9
20 3 
20 0 
19 11 
19 10

W ork’g 
profit 

per ton.

s. d.
8 5 
8 4 
8 3 
8 4 
8 4 
8 4 
8 2

S 2

Total
working
profit.

£
1,034,465
1,038,851
1,048,432
1,079,152
1,040,368
1,092,162
1,041,713
1,024,654
1,095,070

990,942
1,062.331
1,068,103
1,100,461
1,065,191

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 .

Ju ly  31 19^8 ............. 194,584
194,788

16,695
16,553

5,189 220.345
4,839 218,578

194,936 16,724
16,767
16,803
16,059
15,845
15,940

215,843
193,147
190.S70
187,970
192,526
196,150
197,646
197,412
195,733
192,595
190,031

4,807 210,362
4,889 216,628
4,444 208,473

January  31, 1929 . . . 50,56
5,635

213,427
217,725

16,065
15,900

5,787 219,498
5,554 218,866

May 3 1 ....................... 15,852
15,928
15,914

5,473 217,058
5,029 213,552

July  31 ......................... 4,845 210,790

PRODUCTION OF GOLD IN RHODESIA.

1926 1927 1928 1929

oz. oz. oz. oz.
J an u a ry ................. 48,967 48,731 51,356 46,231
February ............. 46,020 46,461 46,286 44,551
M a rc h ................... 46,902 50,407 48,017 47,388
A p r i l ..................... 51,928 48,290 48,549 48,210
May ...................... 49,392 48,992 47,323 48,189
Ju n e ....................... 52,381 52,910 51,762 48,406
Inly ..................... 50,460 49,116 48,960 —
A ugust................... 49,735 47,288 50,611 —
Sentem ber............. 48,350 45.83S 47,716 —
October ............... 50,132 46,752 43,056 —■
November ........... 51,090 47,435 47,705 —
December ........... 48,063 49,208 44,772 —

RHODESIAN GOLD OUTPUTS.

J u N E . J u l Y .

Tons. Oz. Tons. Oz.

Cam and Motor .........
Globe and Phcenix . ..

25.000 
6,015 
4,900 
6.400

45.000 
5,000

12,680
5,435
3,969
2,949

£24,084
£8,675

24,000
6,031
5,300
6,400

5,000

12,075
4,906
4,105
2,908

£8,621Sherwood S t a r r ...........

W EST AFRICAN GOLD OUTPUTS.

J u n e . J u l y .

Tons. Oz. Tons. Oz.
Ariston Gold Mines . . . . 6,840 £13,163 — —
A shanti Goldfields 9,302 10,362 9,189 10,356
Taquah and Abosso . . . 7,740 £13,288 8,300 £13,483

AUSTRALIAN GOLD OUTPUTS BY STATES.

Western
Australia. Victoria. Queensland.

New South 
Wales.

Oz. Oz. Oz. Oz.
Ju ly , 1928 ......... 29,399 3,208 772 154
A u g u s t............... 37,991 2,637 690 3,447
S ep te m b er......... 32,397 3,366 644 364
October ............. 36,565 2,632 820 256
November........... 31,466 3,111 865 550
December ......... 36,097 — 493 208
January , 1929 • • 27,384 — 260 445
F eb ruary  ........... 28,177 1,997 117 474
M arch ................. 25,848 2,974 816 —
A p ril ................... 39,166 —. 617 —
May ................... 28,026 3,018 493 467
J u n e ................... 33,139 — — —
J u ly ..................... 28,086 — — —

AUSTRALASIAN GOLD OUTPUTS.

J t J N E . J t JL Y .

Tons Value £ Tons Value £

Associated G.M. fW.A.l .
Blackwater (N .Z .) ...........
Boulder Persev’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.) ...................

4,902
3,200
5,785
9,635
8,330

13,696
8,686

7,517
5,121

13,572
26,005
11,528
11,892
16,488

5,155
3,100
6,117

10(248
8,010

14,250
9,060

17,594

7,617 
4,905 

15,205 
28,957 
15,722 

9,804 
17,390 

f 6,110* 
\  27,333t

’ Oz. gold. t  Oz. silver.
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GOLD OUTPUTS, KOLAR D ISTRICT, IN DIA .

J u n e . J u l y .

Tons
Ore

Total
Oz.

Tons
Ore

Total
Oz.

4,050
8,055

2,400
4,967

4,300 2,405
8,285 5,072

18,302
10,495
14,000

8,296 18,521 9,380
6,642
7,285

10,510 6,652
O oregum ........................... 13,500 6,683

OUTPUTS OF N IG ERIA N  TIN  M INING COMPANIES.
T v  L o n g  T o n s  o f  C o n c e n t r a t e .

MISCELLANEOUS GOLD, SILV ER, AND PLATINUM  
OUTPUTS.

J'; n e . J JL Y .

Tons Value £ Tons Value £

Chosen Synd. (Korea) .. 8,900 13,558 8,700 12,990
Frontino& Bolivia (C’lbia) 1,480 6,139 1,493 4,903
Lena (Siberia) ................. — 55,351 — —
Lydenburg Plat. (Trans.) 3,320 664p 3,620 801P
M armajito (Colombia) . . 720 7,653 700 4,317
Mexican Corp. Fresnillo . 89,215 141,513d — —
Onverwacht P la tinum . . . 2,320 400p 2,488 m p
Oriental Cons. (Korea) . . 19,431 8 0 ,0 5 « — 72,000d
St. John del Rey (Brazil) — 31,200 — 39,000
Santa Gertrudis (Mexico) 50,700 129,003d

d dollars, p  Oz. platinoids.

PRODUCTION OF TIN  IN  FED ERA TED  MALAY STATES. 
Estim ated a t 70% of Concentrate shipped t<J Smelters. Long Tons.

January , 1920
February .........
March .............
April ...............
M ay...................
J u n e .................

5,840 July , 1929 ................... 5,802
4,896 A u g u s t.......................... —
5,236 S ep tem b er............. .. —
5,433 October ........................ —
5,405 Movember...................... —
5,523 December .................... —

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

Ampang .................
Batu Caves.................
C hangka t...................
Chenderiang...............
Gopeng .....................
Idris Hydraulic
I p o l l ............................
J e la p a n g ...................
K am u n tin g ...............
K ent (F .M .S.)...........
K epong.......................
K in ta ..........................
K inta K e llas .............
K ram at P u la i ...........
Kuala K a m p a r.........
Kundang ...................
Lahat .........................
L aru t T in fields........
Malaya Consolidated
Malayan T i n .............
Meru .........................
Pahang .....................
P engkalen .................
P e ta lin g .....................
Rahman ...................
Ram butan .............
Rantau .....................
R aw an g .....................
Renong .....................
Selayang.....................
Southern Malayan . 
Southern Perak 
Southern Tronoh . . .
Sungei B e s i ...............
Sungei K inta ...........
Sungei W ay .............
Taiping .....................
T a n jo n g .....................
Teja M a la y a .............
Tekka .......................
Tekka-Taiping...........
T e m o h .......................
Tronoh ...................

May. J  u n e .

16 — —
48 36 46
54 25 75
284 24 27
83 83 83
412 — 352
35* 252 412
33" 35 36

102 103 —
54 48 48
25 34 36
284 — 31
254 262 474
182 19 172

115 115 115
37 30 15
172 13* 124
80 724 82
83 55 412

131 125 119
142 13 25

220 222 222
744 77* 89

220 46 1844
714 714 53*
104 134 11"
26 38 35
70 55 55
37 604 664
27 29 23

1542 1904 1844
914 954 864
18 30 21
46 .—. 48
26 394 28
894 894 894
47 45 75
30 — 34
174 14 202
45 45 45
48 48 45
344 37 37 2

106 1134 108

Ju ly .

Amari ...........................
A nglo-N igerian___
Associated Tin Mines .
Baba R iv e r ................. .
B atura M onguna..........
B is ic h i...........................
Daffo................................
Ex-Lands .....................
F i la n i............................ .
Ja n  ta r ............................ .
J o s ..................................
Juga  V a lley .................
J  unction .......................
K aduna ..........................
K aduna Prospectors ..
K a s s a ..............................
Lower B is ic h i ...............
Mongu ............................
N a ra g u ta ........................
N araguta D urum i 
N araguta Extended 
N araguta Karam a
N araguta K o r o t ...........
Nigerian Base Metals . 
Nigerian Consolidated .
N.N. B a u c h i.................
Offin R iver......................
Ribon Valley ...............
Ropp................................
Rukuba ..........................
South B u k e ru ...............
Tin F ie ld s .....................
Tin P roperties...............
United Tin A re a s .........
Yarde K erri   . .

May. June.

64 52 __
56 50 _

250 260 260
4 42
2* 2 _

66 70 76
5 7 9

50 50
12 24 5

43 45
224 17* 19
12 17 20

8 6 4
32 29
244 234 —
17 18 _
5 64 6435 40 40

— 272 45
— 154* 12
10 20 25
— 164 21
15 13 _
54 47 —

20 20 20
160 180 140

8 64 4J
144 13
80 81 90

4 44
14 134 "94

5 5 7
15 13 20
124 174
10 9 —

J u l y .

* May and J  une.
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 .

May. June. July.

Anglo-Burma (B urm a)............... 62 82 _
Aramayo Mines (B o liv ia )......... 425 338 374
Bangrin (Siam) ........................ 65* 674 644
Berenguela (Bolivia) ................. 45 38
C'nsolidated T in Mines (Burma) 72* 82 150
E ast Pool (Cornw all)................. 842 854
Fabulosa (B o liv ia)...................... 128 105 124*
Geevor (Cornwall)........................ 70 70 71
Jan  ta r  (Cornwall) ...................... 23 254 —
Kagera (U g an d a) ........................ 23 23
Polhigey (Cornw all)................... 31 32 33
San F inx (Spain) ...................... 414* 404* —
Siamese T in (Siam) ................. 1314 1544 169
South Crofty (C ornw all)........... 65* 622 654
T avoyT in  (B u rm a )................... 51 41 40
Theindaw (Burma) .................... 34 54 8
Tongkah H arbour (S iam )......... 95 no 85
Toyo (Japan )................................ — — —
W heal K itty  (Cornwall)............. 50 50 36
W heal R e e th ................................ — — 134

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

Broken Hill Prop. . 
Broken Hill South .

Burm a Corporation 
Bwana M’K u b w a ...  
E lectrolytic Zinc . . .
Indian  C o p p e r .........
Messina .................
Mount Lyell .........
N a m a q u a .................
N orth Broken H il l . .
Poderosa ........................
Rhodesia Broken H ill. .

San Francisco Mexico .

Sulphide Corporation . .

T e tiu h e ............................
Union M in iè re...............
Zinc Corporation . . . .  |

Tons lead conc. . . 
f  Tons lead conc. . .
[ Tons zinc conc. . .
\ Tons refined lead 
[ Oz. refined silver 
Tons copper oxide 
Tons zinc . . .  
Tons copper.
Tons copper . . . .  
Tons concentrates 
Tons copper . .  
Tons lead conc. 
Tons zinc conc. 
Tons copper ore.
Tons l e a d .........
Tons slab zinc . 
Tons lead conc. 
Tons zinc conc. 
Tons lead conc. 
Tons zinc conc. 
Tons lead conc. 
Tons zinc conc. . 
Tons copper . .  
Tons lead conc. . 
Tons zinc conc. .

J u n e .

* Six weeks.

5,627
5,165
6.545 

590,620
609

3,902
151
584

2,744
201

7,930
5,890
1,215

155
930

3.132
3.545 
2,726* 
3,984*

781
1,136

11,500
5,512
4.132

J u l y .

6,500
580,923

626
3,895

162
596

215
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im po rts  o f  o r e s , m e t a l s , e t c ., i n t o  u n i t e d  k in g d o m

3»
IBP

Iron O re ............................................Tons . .
Maoganese O re..................................Tons . .
Iron and S te e l..................................Tons . .
Copper and Iron P y r i te s ...............Tons . .
Copper Ore, Matte, and Prec. . . .  Tons . .
Copper M etal....................................Tons . .
Tin Concentrate ..............................Tons . .
Tin M etal..........................................Tons . .
Lead Pig and Sheet..........................Tons . .
Zinc (Spelter) ..................................T o n s . .
Zinc Sheets, etc.................................Tons . .
Aluminium .................................... Tons . .
Quicksilver .................................... L b .........
Zinc O xide....................................... Tons . .
White L e a d ..................................... Cw t.. . .
Red and Orange Lead ................... Cwt-----
Barytes, ground ..............................Cwt-----
Asbestos........................................... Tons . .
Boron M inerals...............................Tons . .
Borax................................................C w t.. . .
Basic Slag ........................................Tons . .
Superphosphates..............................Tons ..
Phosphate of Lime ........................Tons .
Mica ..................................................Tons ,
Sulphur ............................................Tons .
Nitrate of S o d a ................................C w t...
Potash Salts .................................... C w t...
Petroleum : Crude .......................... Gallons

Lamp Oil .................Gallons
Motor Spirit .............Gallons
Lubricating O i l  Gallons
Gas O i l ...................... Gallons
Fuel Oil ..................... Gallons

Asphalt and Bitumen ................... Tons . .
Paraffin W a x ................................... C w t...
Turpentine .   ..................................C w t.. . . I

M a y .

489,481 
29,268' 

257,256 
43,760 

2,536 
16,789 
10,538 

770 
26,483 
13,358 

1,787 
1,430 

12,040 
1,120 

13,463 
3,459 

51,180 
2,892 
1,199 

14,770 
5,169 

18,775 
17,939 

243 
4,500 

74,984 
244,323 

39,911,994 
28,976,661 
77,033,505 

8,838,337 
9,099,016 

35,531,443 
17,—  

102,184 
20,544

J u n e .

410,950
41,446

234,208
33,960

1,817
15,240

9,984
1,443

19,319
8,691
1,755
2,162
4,086
1,059

12,733
3,885

06,142
3,178

600
12,155

7,303
5,751

25,501
209

3,566
99,342
54,700

45,813,186
14,147,716
59,560,992

8,972,599
10,017,854
31,347,554

21,301
122,757
52,670

OUTPUTS REPO RTED  BY OIL-PRODUCING COMPANIES 
I n  T o n s .

a May. J  une. J  illy-

ä Anglo-Ecuadorian............................ 13,683 15,630 10,047
s Apex Trinidad.................................. 37,060 38,290 38,040
s A ttock.............................................. 4,688 4,653 4,839
Hi British Burm ah................................ 5,652 5,415 6,021
» British Controlled ......................... 31,922 31,871 —
Ü Kern Mex.......................................... 809 827 730
i Kern River (Cal.) ......................... 4,377 3,344 5,074
s Kern Romana .............................. 2,637 2,605 3,771
fj' Kern Trinidad ................................ 3,644 3,441 4,006
ISi Lobitos ............................................ 27,362 26,147 27,703
1» Phoenix.............................................. 36,029 38,178 41,853
4 St. Helen’s P e tro leu m ................... 22,627 27,515 19,887

Steaua Romana .............................. 68,940 68,040 75,920
III) Tampico............................................. 2,877 2,940 2,753

Trinidad Leaseholds ..................... 32,100 30,400 31,000
Si Venezuelan Consolidated............. 1,864 2,190 5,128

QUOTATIONS O F O IL COMPANIES SHARES. 
Denomination of Shares £1 unless otherwise noted.

Anglo-American ................................
Anglo-Ecuadorian ............................
Anglo-Egyptian B ............................
Anglo-Persian 1st Pref.......................

„ „ O rd ..............................
Apex Trinidad (5s.) ..........................
Attock .................................................
British Burmah (8s.) ........................
British Controlled (55) ...................
Burmah O i l .........................................
Kern River, Cal. (10s.) ...................
Lobitos, Peru ....................................
Mexican Eagle, Ord. (4 pesos) . . . .

„ „ 8% Pref. (4 pesos)
Phoenix, Roumania .........................
Royal D utch (100 f l . ) .......................
Shell Transport, Ord.

„ „  5%  Pref. (£10) . . .
Steaua Romana ................................
Trinidad Leaseholds   .....................
United British of Trinidad (6s. 8d.) 
V.O.C. H o ld in g ..................................

Ju ly 8, Aug. 9,
1929 1929

£ s. d. £ s. d.
3 3 9 3 0 0
1 3 9 1 0 0
2 13 9 2 10 0
1 7 6 1 7 G
4 6 3 4 2 0
1 11 3 1 8 0
2 15 0 2 16 3

6 9 6 6
5 9 5 0

4 6 3 4 2 0
7 9 7 9

2 6 3 2 1 3
16 6 14 0
15 0 12 0
13 0 11 6

33 5 0 31 12 0
4 16 3 4 10 0
9 17 6 9 15 0

11 0 10 0
4 6 3 4 1 3

9 0 8 9
3 12 6 3 10 0

PR IC E S OF C H E M IC A L S. August 8.

These quotations are not absolute ; they vary according to 

quantities required and contracts running.

Acetic Acid, 4 0 % .................................................  Per cw t*
8 0 %   „
G lac ia l..............................................  per ton

Alum ....................................................................... >»
Alumina, Sulphate, 17 to 18% ........................ >>
Ammonia, A n h y d ro u s ......................................... per lb.

„  0*880 solution ..................................  per ton
„  C arbona te ........................................... „
,, N itra te  ...............................................  »
,, Phosphate ......................................... »
„ Sulphate, 20*6% N..................................... ..........

Antimony, T a rta r  E m e tic ..................................  per lb.
„  Sulphide, Golden ............................  ,,

Arsenic, W hite ....................................................... per ton
Barium Carbonate, 9 4 % ....................................  »

„ C h lo ride ...................................................  per ton
„ Sulphate, 94% ......................................... »

Benzol, s tandard m otor ....................................  per gal.
Bleaching Powder, 35% Cl.................................. per ton

„  Liquor, 7 % ......................................... »
B o ra x ......................................................................  >>
Boric Acid  .......................................................  »
Calcium Chloride .................................................  »
Carbolic Acid, crude 6 0 % .................................... per gal.

„ „ crj’stallized, 40° ........................ per lb.
Carbon D isu lp h id e ............................................... per ton
Citric A c id ...............................................................  per lb.
Copper S u lp h a te ...................................................  per ton
Cyanide of Sodium, 100% KCN .....................  per lb.
Hydrofluoric Acid ...............................................  ,,
Io d in e ......................................................................  Per oz-
Iron, N i t r a te .........................................................  per ton

„ Sulphate .....................................................  »»
Lead, Acetate, w h i te ........................................... »

„  N itrate .......................................................  »•
„ Oxide, L i th a rg e ...........................    »
„ W hite .........................................................

Lime, Acetate, brown ........................................  »
grey, 8 0 % ..................................

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

„ Sulphate     »
M ethylated Spirit 64° In d u s tr ia l .....................  per gal.
N itric Acid, 80° Tw..................................................per ton
Oxalic Acid  .......................................................  per cwt.
Phosphoric A c id ...................................................  per ton
Potassium Bichromate ......................................  per lb.

C arb o n a te ..........................................  per ton
Chlorate ............................................  per lb.
Chloride 8 0 % ....................................  per ton

,, H ydrate (Caustic) 90% .................  »
,, N itrate, refined..................................  „
,, P e rm a n g an a te ..................................  per lb.

Prussiate, Yellow ............................  >»
Red ....................................  „

Sulphate, 9 0 % ..................................  per ton
Sodium Acetate ................................................... per ton

„ Arsenate, 45% .......................................  »»
,, Bicarbonate ...........................................  »
,, B ic h ro m ate .............................................  per lb.
,, Carbonate (Soda Ash) ..........................  per ton
,, „ (C rystals)..................................  „
„  C h lo ra te ...................................................  per lb.
„  H ydrate, 76% .......................................  per ton
,, Hyposulphite .........................................  »
„ N itrate, 96% .........................................  »»

. „ P h o sp h a te ................................................ »»
,, Prussiate ...............................................  per lb.
„  S ilic a te ...................................................... per ton

Sulphate (Salt-cake) ............................ »
)t ,, (Glauber’s Salt) ...................... ,,
,, Sulphide .................................................  »»

Sulphur, Roll .......................................................  »
„ Flowers .................................................... »»

Sulphuric Acid, 168° ........................................... »
fl „ free from Arsenic, 1 4 4 ° ..........  „

Superphosphate of Lime, 3 5 % ........................  >,
Tartaric Acid .......................................................  per lb.
Turpentine ...........................................................  Per t° n
Tin Crystals   .....................................................  per lb.
Titanous C hloride.................................................  »
Zinc Chloride .......................................................  per ton
Zinc D ust .........................................   »»
Zinc O x id e ............................. - .............................  »
Zinc S ulphate................................................................. *

£ s. d. 
16 6 

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

10
15 10 0 
27 10 0 
24 0 0 
40 0 0

9 9 0 
10 i 

7
16 0 0
5 10 0 

12 0 0
6 0 0 

1 9 i
7 0 0 

5 0
14 0 0
25 0 0

5 10 0
2 1

8
24 0 0 

2 1
26 10 0

7 
6 

1 0
6 10 0 
1 17 6

40 0 0 
34 0 0
37 10 0
38 0 0 
8 0 0

16 10 0 
9  0 0 
6 15 0 
3 0 0 

1 5 
21 0 0 

1 13 0 
29 15 0 

41 
0 025

11
21

9 0 U 
32 5 0 
20 10 0 

51 
61
0

1
5
0 0 

26 0 0 
10 10 0

6 0 0
5 5 0

21
14 10 0 

9 0 0 
9 9 0 

11 0 0 
4!

9 10 0 
2 10 0 
2 5 0 
9 0 0 

10 10 0 
12 0 0

6 5 0 -  
4 0

0 0 
1 41 

44 10 0 
1 61 

10
12 0 0 
32 0 0 
42 0 0 

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

GOLD A N D  S IL V E R :
SOUTH AFRICA :

Brakpan .................................................
City Deep ............................................
Consolidated Main Reef .................
Crown Mines (10s.)............................
Daggafontein ......................................
D urban Roodepoort Deep ...............
East Geduld ........................................
East Rand Proprietary (10s .)...........
Ferreira D eep......................................
G e d u ld .................................................
Geldenhuis Deep ..............................
Glynn’s Lydenburg ............................
Government Gold Mining Areas (5s.
Langlaagte E sta te  ............................
Meyer & Charlton ..............................
Modderfon tein New (10s .) ...............
Modderfontein B (5s.).......................
Modderfon tein Deep (5s.)...................
Modderfontein E a s t ............................
New S tate  Areas ................................
Nourse.....................................................
Randfontein ........................................
Robinson Deep A (ls .)  .....................

„ B ..................................
Rose D e e p .............................................
Simmer & Jack  (2s. 6d.) ...................
S p rin g s ...................................................
Sub Nigel (10s.) ..................................
Van Ryn ...............................................
Van Ryn D eep......................................
Village D eep....................................
W est Rand Consolidated (10s.) . '. .  .
W est S p rin g s ........................................
W itw atersrand (K night’s ) .................
W itw atersrand D eep..........................

RHODESIA :
Cam and Motor ................................
G aika.....................................................
Globe and Phoenix (5s.) ...................
Lonely Reef ......................................
M ayfair ...............................................
R ezen d e.................................................
Shamva ........................... * .................
Sherwood S ta r r ..................................

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

AUSTRALASIA :
Golden Horseshoe (Pref., 5s.), W.A. . 
G reat Boulder Proprietary(2s.),W .A.
Lake View and S tar (4s.), W.A..........
Sons of Gwalia, W.A............................
South Kalgurli (10s.), W .A..............
W aihi (5s.), N.Z..................................
W iluna Gold, W.A..............................

INDIA :
Balaghat (10s.) ....................................
Champion Reef (10s)............................
Mysore (10s.)........................................
Nundydroog (10s.) ..............................
Ooregum (10s.) ..................................

AMERICA :
Camp Bird (2s.), Colorado ...............
Exploration (10s.)................................
Frontino and Bolivia, Colombia . . .
Mexican Corporation, M exico...........
Mexico Mines of El Oro, Mexico . . .
Panam a Corporation............................
St. John del Rey, B ra z i l ...................
Santa Gertrudis. M ex ico ...................
Selukwe (2s. 6d.), B ritish Columbia. 

MISCELLANEOUS :
Chosen, K orea.......................................
Ellyou (5s.), New G uinea...................
Lena Goldftelds, R u ss ia ......................

C O P P E R :
Bwana M’Kubwa (5s.) Rhodesia. . .  .
Esperanza Copper, Spain .................
Indian (2 s .) ...........................................
Loangwa (5s.), Rhodesia . ! . . ! . ! ! ! ’
Luiri (5s.), R h o d es ia ..........................
Messina (5s.), Transvaal ...................
M ount Lyell, T a sm a n ia ......................
N amaqua (£2), Cape Province...........
N ’Changa, R h o d es ia ..........................
Rhodesia-Katanga................................
Rio Tinto (£5), S p a in ..........................
Roan Antelope (5s.), Rhodesia . . . . ’. 
Tanganyika, Congo and Rhodesia . . 
Tharsis (£2), S pain ...............................

July 8, August 9,
1929. 1929.

£ s. d. £ s. d.
4 10 0 4 7 6

12 0 11 3
19 9 19 3

3 7 0 3 4 6
1 1 3 1 0 6

10 0 10 0
1 17 0 1 15 6

12 9 12 9
6 3 6 3

3 10 0 3 8 9
4 9 4 6
2 0 2 6

2 0 0 2 0 0
1 1 3 1 1 6

9 6 10 0
5 8 9 5 6 3

17 3 17 0
1 10 0 1 8 9
1 11 3 1 10 6
1 12 6 1 12 6

9 3 10 0
6 0 6 0

13 9 13 9
8 9 8 0
5 0 5 0
3 3 3 3

3 4 6 3 5 6
1 17 6 2 0 0

7 6 8 0
1 19 6 1 18 0

4 9 5 0
7 0 6 9

18 6 18 3
7 0 7 3
4 9 4 6

1 16 3 1 13 9
5 0 6 6
9 0 10 0

1 3 9 1 2  6
1 0  0 1 0  0

17 6 1 0 0
7 6 5 0

15 0 16 3

1 4 3 1 5  0
2 3 2 0

13 6 13 3
2 3 1 9

13 6 12 6
2 6 2 3

15 6 16 0
11 9 11 6

1 1 3 1 1 3

5 0 4 6
8 6 8 (I

13 0 12 6
15 3 16 0
10 6 9 0

2 6 1 9
9 0 9 0
7 6 7 6

16 0 16 0
3 3 5 0

19 0 18 3
17 0 15 6
I t  0 9 9
5 9 6 0

1 3 0 1 1 3
1 7  0 1 4  0

4 3 3 9

1 2 0 1 1 6
19 6 19 6
2 6 2 6
9 0 8 0
6 6 6 0

18 6 16 6
2 0 3 2 1 6
1 0 0 18 9
3 16 3 3 7 6
2 0 6 1 18 0

54 12 6 53 0 0
2 7 6 2 4 6
2 18 0 3 0 6
5 12 6 5 15 0

L E A D -Z IN C :
Amalgamated Zinc (8s.), N.S.W . . 
Broken Hill Proprietary, N.S.W. .
Broken Hill N orth, N .S.W .............
Broken Hill South, N.S.W ..............
Burm a Corporation (10 rupees). .  . 
Electrolytic Zinc Pref., Tasm ania.
Mount Isa, Queensland...................
Rhodesia Broken Hill ( 5 s . ) ...........
San Francisco (10s.), Mexico ........
Sulphide Corporation (15s.), N.S.W

ditto , P ref..................................
Zinc Corporation (10s.), N.S.W. 

d itto , P ref..................................
T IN :

Aramayo Mines (25 fr.), Bolivia ..
Associated Tin (5s.), Nigeria .........
Bangrin, S ia m ....................................
Bisichi (10s.), Nigeria ......................
Chenderiang, M a la y ..........................
Consolidated Tin Mines of B u rm i.
E a st Pool (5s.), Cornwall ...............
Ex-Lands Nigeria (2s.), Nigeria . . .
Geevor (10s.), C o rn w all...................
Gopeng, Malaya ................................
Idris (5s.), Malaya ............................
Ipoh Dredging (16s.), M a la y ...........
K aduna Prospectors (5s.), N igeria. 
K aduna Syndicate (5s.), Nigeria ..
Kam unting (5s.), Malay .................
Kepong, M a la y ...................................
K inta, M alay .......................................
K in ta Kellas, M a la y .........................
K ram at Pulai, M alay .........................
L ahat, Malay ....................................
Malayan Tin Dredging (5s.) ...........
Mongu (10s.), Nigeria .....................
N araguta, Nigeria ............................
Nigerian Base Metals (5s.) .............
N.N. Bauchi, Nigeria (10s.), O rd ...

d itto  (10s.), P ref.............................
Pahang Consolidated (5s.), M alay ..
Penaw at ($1), M alay.........................
Pengkalen (5s.), Malay ...................
Petaling (2s. 4d.), M a la y .................
R am butan, M a la y .............................
Renong Dredging, Malay ...............
Ropp (4s.), N ig e r ia ............................
Siamese Tin (5s.), S ia m ...................
South Crofty (5s.), C o rnw all...........
Southern Malayan ............................
Southern Perak, M alay......................
Southern Tronoh (5s.), M alay .........
Sungei Besi (5s.), Malay .................
Sungei K in ta , M a la y .........................
Tanjong (5s.), M ala y .........................
Tavoy (4s.), Burm a ..........................
Tekka, Malay ...................................
Tekka Taiping, M a la y ......................
Temengor, M a la y ..............................
Toyo (10s.), J a p a n ............................
Tronoh (5s.), M alay............................

D IA M O N D S  :
Consol. African Selection T rust (5s.)
Consolidated of S.W .A......................
Dc Beers Deferred (£2 1 0 s .) ...........
Jag ersfo n te in .......................................
Premier Preferred (5 s .) ...................

F IN A N C E , E tc. :
Anglo-American C orporation...........
Anglo-French Exploration .............
Anglo-Continental (1 0 s .) ..................
Anglo-Oriental (Ord., 5 s . ) ...............

d itto , Pref.........................................
British South Africa (15s.) .............
Central Mining (£8) ..........................
Consolidated Gold Fields ...............
Consolidated Mines Selection (10s.)
F an ti Consols (8s.) ............................
General Mining and Finance .........
Gold Fields Rhodesian (10s.) .........
Johannesburg Consolidated ...........
London M alayan .................................
London Tin S y n d ica te ......................
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 African Gold T r u s t .................
Southern Rhodesia Base Metals
Tigon (5 s .) .............................................
Tin Selection Trust ..........................
Union Corporation (12s. Gd.) .........
V enture T rust (10s.)..........................

July 8, August 9,
1929. 1929.

£ s. d. £ s. d.
14 0 15 6

1 5 9 1 9 6
5 7 6 5 10 03 5 0 3 3 9

18 9 18 0
1 15 0 1 17 6
2 3 9 1 17 6

3 9 3 9
1 16 9 1 14 6

17 0 IS 6
1 3 9 1 6 0
2 8 9 2 8 9
4 11 O 4 12 6

3 0 0 3 0 0
10 0 9 0

1 17 0 1 16 3
9 0 8 3
8 9 8 9

10 6 10 01 6 1 6
2 9 2 0
8 0 8 0

2 5 0 2 3 9
15 0 13 9

1 8 3 1 9 0
10 0 11 0
17 6 1 0 0
15 6 14 3

1 10 0 1 7 6
12 6 12 6

1 11 3 1 13 9
1 8 9 1 7 6

14 0 14 0
1 7 0 1 7 0

8 3 8 3
17 6 18 9
4 3 3 6

1 3 3 1 3 9
1 9 6 1 8 9

10 3 10 3
2 6 2 3

19 3 19 6
13 3 13 3
16 9 18 0

1 10 6 1 13 9
9 0 9 0

14 3 14 0
4 9 4 9

16 0 17 0
2 13 0 2 15 0

11 9 11 9
13 9 14 3

1 1 0 1 1 0
15 9 15 6
10 9 10 0

1 0 6 1 0 9
1 1 0 1 3 3
1 14 6 1 13 0

11 3 10 0
1 2 6 1 1 3
1 10 0 1 10 0
1 4 3 1 5 0

13 7 6 12 7 6
2 7 6 2 6 3
5 7 6 5 17 6

2 2 6 2 0 0
1 3 0 1 2 6

10 3 10 0
11 6 U 0
19 6 1 0 0

2 1 3 2 0 0
18 5 0 18 5 U
2 13 9 2 12 0

17 6 17 0
14 9 14 9

1 2 6 1 0 0
11 0 10 0

2 9 0 2 7 0
16 0 14 9

3 6 3 3 0 9
7 7 6 6 7 6

3 9 3 3
3 2 6 3 1 3

17 9 17 0
1 15 0 1 12 6

10 0 0 10 0 0
3 16 0 3 11 3
1 10 0 1 10 0
1 1 3 1 1 3
1 11 3 1 7 6
1 6 0 1 6 0
4 6 3 4 0 0

8 0 7 6



T H E  M IN IN G  D IG EST
A R E C O R D  O F  P R O G R E S S  I N M I N I N G ,  M E T A L L U R G Y ,  A N D  G E O L O G Y

In this section we give abstracts of im portan t articles and papers appearing in  technical jou rn als and  
proceedings of societies,, together with brief records of other articles and papers ; also notices of new  
books and pam phlets, lists  of paten ts on m in ing and m etallurgical subjects, and abstracts of the yearly

reports o f m in ing com panies.

T H E  P R O B L E M  O F  S E C O N D A R Y  T I N  IN  B O L I V I A
In Economic Geology for Ju ly  there appears a 

lengthy review  of th e  secondary t in  problem  in  
Bolivian deposits, w hich w as presented  to  th e  
Society of E conom ic G eologists by  Joseph T. 
Singewald, Jr. R ecen tly  in terest has been  aroused  
in the subject of secondary t in  enrichm ent in  th e  
Bolivian vein s b y  th e  paper of K oeberlin  w hich  
appeared in  1926. A  certa in  am ount of corrobora
tive evidence has been  added, b ut no other observer  
has ascribed equal im portance to  secondary tin . 
Recent literature contains considerable negative  
evidence.

An orderly analysis of the  ev id en ce bearing on  
the problem of supergene t in  en richm ent can be 
made by considering it  under th e  four groups of 
criteria recognized b y  R ansom e 1 in h is d iscussion of 
the criteria of downward su lphide enrichm ent, 
namely (1) geological, (2) m ineralogical, (3) chem ical, 
and (4) textural.

A d im inution of t in  values w ith  increasing  
distance from th e outcrop, especia lly  in  the tra n si
tion from oxid ized  ores to  su lphide ores, is a  long  
recognized and generally  accepted  phenom enon  
of the B oliv ian  t in  vein s. V ery few  d eta iled  or 
comprehensive q u a n tita tiv e  data  as to  the  ratios of 
tin tenor in these ores have been  assem bled, and  
opinions on the  am ount of th e  change in  tenor are 
largely su b jective and in ev ita b ly  influenced by  
preconceived ideas of th e  observer. T he B o liv ian  
veins are notable am ong th e  w orld's t in  deposits  
because of th e  abundance and va r ie ty  of stanniferous  
sulphides th e y  conta in . In  th e  zone of ox id ation  
these m inerals are w antin g . T h ey  have been  
oxidized and th e ir  t in  con ten t e ith er  carried aw ay in  
solution or reform ed as t in  ox id e. W ood t in  has 
been considered a form of secondary t in  oxide, 
and the easy  exp lan ation  w as to  consider it  th e  
product of the  t in  con ten t of th e  su lphostannates. 
Cassiterite has been  considered one of th e  m ost 
insoluble and resistan t of m inerals, and its  so lu tion  
and redeposition by  descending w aters h ave been  
conceded possib le to  a v ery  lim ited  e x te n t only. 
From a q u a n tita tiv e  stan d p o in t, th e  t in  con ten t of 
the B oliv ian  ores, w hether from the upper levels  
or the lower levels of th e  m ines, lie s  in  th e  m ineral 
cassiterite. If th e  so lu tion  and redeposition  of 
cassiterite on an im portan t scale b y  m eteoric w aters  
does not take place, then  secondary t in  enrichm ent 
in the B o liv ian  v e in s can n ot be a process of m uch  
economic im portance.

In 1915 and 1919, th e  author had th e  opportun ity  
of v isitin g  m ost of th e  B o liv ia n  t in  d istr icts, and  
his own observations accorded w ith  th e  conclusions 
set forth by  M iller and Singew ald in  1919,2 th a t t in

1 R ansom e, F . L ., “ Criteria of D ow nw ard  
Sulphide E n r ic h m e n t,” Econ. Geol., vol. 5, pp. 
205-220, 1910.

2 M iller, B enjam in  L ., and Singew ald, Joseph T.,
Jr., The M in era l D eposits of South A m erica , 1919.

enrichm ent in  th e  zone of ox id a tio n  is prim arily  
a process of residual en richm ent in v o lv in g  the  
rem oval or reduction  in  am ount of associated  
m inerals and in  sp ecia l cases som e m echanical 
transportation  of cassiter ite  in  th a t zone. M ost 
of the  ox id ized  t in  ore is a  v ery  porous m ass of 
cassiter ite , quartz, and lim on ite . If th e  pore space  
w ere filled w ith  su lph ide in stead  of air, a m uch  
low er-grade t in  ore w ould  resu lt. T h ey  sta ted  th a t  
“ th e  e x te n t to  w h ich  cassiter ite  is enriched  by  
so lu tion  and redeposition  in  th e  zone of ox id a tio n  
is  a  m ooted  q u estion ."  In  1928 A hlfe ld , w ho  
agrees w ith  K oeberlin  to  a greater e x te n t than  any  
one else w ho has discussed  th e  sub ject, expressed  a  
very  sim ilar op in ion  w hen he w rote 1 : " Concerning  
th e  ch em ical processes in  th e  form ation  of secondary  
cassiterite  w e are to -d ay  as ignorant as we are 
concerning th e  percentage i t  co n stitu tes of the  
entire q u a n tity  of B o liv ian  ca ssiter ite .” M ost 
w riters h ave been  extrem ely  con servative as to  the  
am ount of so lu tion  and redeposition  of cassiterite  
b y  supergene processes th a t  th e y  concede.

K oeberlin  2 has a ttr ib u ted  great econom ic im 
portance to  th e  process of secondary t in  en richm ent  
in  the  B o liv ian  ores. H e b elieves th a t th e  enrich
m ent is not confined to  th e  zone of o x id a tio n  b ut  
exten d s dow n in to  th e  su lphide ores. R esidual 
enrichm ent he contends is  inadequate to  account  
for the  am ount of enrichm ent in  th e  zone of o x id a 
tio n , and of course does not ap p ly  a t all to  the  
sulphide ores. K oeberlin  clearly recognized th a t  
large scale secondary t in  enrichm ent in volved  
repeated  so lu tion  and redeposition  of cassiterite  to  a 
com m ensurate ex ten t, and th a t th e  difficu lties of 
th e  problem  could n ot be evaded  b y  appealing to  
th e  stanniferous con ten t of th e  su lphosalts, as th e y  
w ere w h olly  inadequate in  am ount, and because  
after the  first cycle  of so lu tion  further concentration  
depended on th e  so lu b ility  of th e  new ly formed t in  
oxid e. H e frankly sta ted  th a t no satisfactory  
chem ical exp lan ation  of th e  process w as known. The  
process itse lf  is  " so lu tion  of cassiter ite  in  the  upper  
parts of th e  v e in  ; downward percolation  ; re
deposition  as t in  ox ide a t low er le v e ls .” K oeberlin  
com m its h im self equally  clearly as to  th e  q u a n tita 
t iv e  im portance he a ttach es to  th e  process in  th e  
sta tem e n t 3 : ” I t  is  perhaps not to o  m uch to  say  
th a t its  econom ic significance w ith  respect to  t in  
lodes is  a lm ost as great as th a t of secondary su lphide  
enrichm ent in  th e  case of copper d ep o sits .”

1 A hlfeld, F ., “ Zur E ntstehung der Sulfostannate  
B o liv ien s ,” Z eit. f i i r  p ra k . Geol., 1928, pp. 4 3 -4 4 .

2 K oeberlin, F. R ., “ G eologic F eatures of B oliv ia 's  
T in -B earing V e in s ,” Eng. and M in . Jou r., vol. 121, 
p p .  636-642 , 1926.

3 K oeberlin , F . R ., “  Certain G eologic Features  
of B o liv ian  T in-bearing V ein s,” Eng. and M in . 
Jou r., vol. 122, pp. 819-820, 1926.

I l l
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Geological Evidence. —  G eological ev id en ce  in  
support of secondary t in  enrichm ent is p resen ted  b y  
K oeberlin , B row n, L ew is, and A hlfeld.

K oeberlin  says m any B o liv ia n  t in  m ines h ave been  
w orked on ly  in  th e  ox id ized  zone, the  ores of w hich  
were often  very  rich . T he grade of th e  su lphide  
ores w as considerably  low er, p articu lar ly  in  th e  
sm aller v e in s. V eins w orked b y  su ccessive  ad its  
down the  h ill side seldom  y ie ld ed  profitab le ore w hen  
th e  ad its en tered  th e  su lphides ev en  though  th e  
vein  show ed no decrease in  size. P a y  ore seem ed to  
to  be lim ited  to  a b elt roughly parallel to  th e  present 
surface. T he San F erm in  v e in  a t  L lallagua is 
described  as h a v in g  a barren o x id ized  zone and  
show ing sudden en richm ent w ith  m arcasite in  the  
su lphide zone and a deep  ex ten sio n  of th e  rich  
cassiter ite  and m arcasite near a p ost m ineral fau lt 
zone. T he m arcasite-cassiter ite  ore fades in  depth  
to  low er grade ore of uniform  ten or w ith o u t  
m arcasite. More str ik in g  th a n  th e  m ineralogic  
changes in  th e  San F erm in  vein  described  by  K oe
berlin , is  th e  co incidence of th e  rich ore, w h ich  
consists of cassiterite , b ism u th in ite , and w olfram ite, 
w ith  m axim um  vein  w id th . T his su ggests th a t  th e  
rich ore occurs in  prim ary ore sh oots loca lized  in  th e  
w id est parts of th e  vein s. A d d ition al ev id en ce  
cited  by K oeberlin  is th a t a t  Oruro h igh  grade silver  
and t in  ores d im in ished  in  tenor w ith  increasing  
depth , th e  t in  th e  more rap id ly , so th a t in  th e  low est  
levels th e  ore is w orkable on ly  as s ilv er  ore. In  the  
Pazna d istr ict, a t T otoral and A ntequera, is  a  zone  
of o x id a tio n  w ith  good values passin g  dow nw ard  
in to  low  grade su lph ides. T he T otoral v e in s u n ite  
dow n th e  dip to  form  one v e in  w hich  in  th e  su lphide  
zone becom es narrow and has low  t in  va lu es  
associated  w ith  p yrite  and sph alerite . T he outcrops  
of th e  adjo in in g  A v icaya  vein s run dow n the  m oun
ta in  side and the  vein s w ere w orkable over  a m uch  
greater vertica l range for th a t  reason . A t  E l 
Salvador, north-w est of th e  Pazna d istrict, the  vein s  
outcrop over a  v ertica l range of 500 m ., b u t good  
silver  and t in  values are n ot found m uch m ore than  
50 m. below  th e  outcrop. B e low  th e  t in  ores are 
zin c ores w ith  low  silver  and t in  va lu es. I t  is  in te r 
preted  as a  case of low  grade z in c  ore w ith  an  over
ly in g  secondarily  enriched  s ilv er -tin  zone. P otosi 
is  m en tion ed  as an im p ortan t exam p le  of 
enrichm ent, b ut th e  ev id en ce is  n o t presented . A t  
least som e o f th e  rich ore shoots a t  P otosi h av e  
been  w orked a t depths greater th a n  th o se  to  w hich  
secondary enrichm ent is lik e ly  to  h av e  reached. 
The Colorado V ein  a t C hocaya is  c ited  as a  case  
in  w h ich  en richm ent d id  n o t ta k e  p lace. W ith o u t  
nam ing th e  lo c a lity  K oeberlin  d escribes tw o  
parallel v e in s 300 m . apart w ith  a d ip  o f 60°. One 
of th e  v e in s w ith o u t topographic exp ression  h as a 
filling of quartz, p y r ite , s id er ite , and uniform ly  
distrib u ted  cassiterite . T he other v e in , m arked by  
a topographic depression, has had  its  v e in  structure  
destroyed  b y  so lu tion  or crushing, or b oth , and the  
p yrite  rem oved. T he t in  ore is  finely  crysta llin e , 
nearly  am orphous ox id e  associa ted  w ith  d is
in tegrated  quartz, and  lies  in  len tic le s  on th e  foot-  
w all side of th e  v e in . H e adds th a t  th e  p h ysica l 
con d ition  of th e  v e in  a b so lu te ly  exclu d es th e  
p o ssib ility  of m echanical m igration  of th e  t in  to  th e  
footw all, and regards th e  case as ev id en ce of so lu tion  
and redeposition  of th e  t in .

Brown says in  th e  Q uim sa Cruz d istr ic t  are 
num erous sm all v e in s ab ou t 5 in ch es w ide w hich  
contain  extrem ely  rich— up to  30%  tin — sulphide  
ore w ith in  a few  fee t of th e  surface, b ut the  high

grade ore disappears w ith in  10 to  20 feet along both 
str ik e  and dip . H e su ggests th a t th is ore may 
represent th e  rem ain ing portion  of an enriched zone. 
T he d escrip tion  fits b etter  an occurrence of small 
lenses and p ock ets of prim ary ore,— a characteristic 
phenom enon of narrow t in  vein s.

L ew is says w id e exp erien ce in  Australia and 
T asm ania  has brought to  h is a tten tio n  many cases 
of p a y  ore in  th e  outcrops succeeded  b y  low grade 
ore in  d epth . O ften th e  ore is richer than could 
be accou n ted  for b y  th e  o x id a tio n  of pyrite and in 
som e cases p y r ite  w as never present. In other cases 
barren outcrops h av e  rich ox id ized  ore beneath. 
These p henom ena are c ited  as favouring secondary 
enrichm ent in  A ustralia  and Tasm ania.

A hlfeld  says th e  h igh  tem perature veins carry 
m ain ly  pure cassiter ite  and show  no secondary 
enrichm ent, w hereas th e  low er tem perature veins 
carry ca ssiter ite  con tam in ated  w ith  iron and 
sta n n ite , and show  enrichm ent. V ila  Apacheta at 
C hayanta  is described  as h av in g  an oxidized zone 
of 50 m. depth , a  cem en ta tion  zone from 50 m. to 
160 m ., and a  prim ary zone th a t  has been worked to 
a d ep th  of 200 m . T he vein  show s leaching of stan
n ite  and d ep osition  of w ood tin . T he Animas mine 
a t A tocha is described  as h av in g  an oxidized zone 
of 70 m. of rich pacos ores w ith  com pact secondary 
cassiter ite  and a l it t le  s ilver  and an underlying 
zone of prim ary ca ssiter ite , stan n ite , and pyrite 
w ith  secondary silver  ores th a t has been followed to 
a d ep th  of 264 m . T he V eta  Colorado at Colcha 
has been  developed  to  a depth  of 250 m. A shallow 
ox id ized  zone con ta ins a l it t le  cassiterite , and the 
underlying su lph ide ore a litt le  stan n ite . Encrust
in g  sid er ite  and p y r ite  on all levels are crystals of 
pure ca ssiter ite  w h ich  A hlfeld  suggests may have 
been  d ep osited  by  descending solutions. After 
c it in g  th ese  specific in stan ces of probable secondary 
cassiter ite  d erived  from  sta n n ite , Ahlfeld follows 
w ith  th e  general sta tem e n t th a t frequently a rich 
t in  hat is succeeded  b y  prim ary p yrite  and sphalerite 
w ith  a  fraction  of a per cen t o f t in , and names 
E sm oraca, T asna, and P orco as exam ples. He says 
th ese  ores represent con cen tration  of tin  from a 
great o v er ly in g  v e in  h eig h t. If copper is present, 
th e  t in  w as d erived  from  s t a n n ite ; in the 
absence of copper ca ssiter ite  m ust have been the 
source.

Spurr in  ed itoria l com m ent on  K oeberlin’s first 
article  characterizes th e  ev id en ce as impressive and 
says " o n e  is im pelled  to  respect h is conclusions.” 
O ther sta tem e n ts in  th e  ed itoria l suggest that the 
com m ent is an acceptance o f th e  conclusions.

Som ew hat sim ilar geo log ic  ev id en ce but differ
e n tly  in terp reted  is p resented  b y  Sznapka, 
K ozlow ski, Jak ow sk i, and W inkelm ann. Sznapka 
discusses b oth  prim ary and secondary differences 
in  d epth . As a prim ary d ifference in  depth he cites 
an im poverish m en t in  t in  and s ilv er  and an increase 
in  sp h alerite  w ith  increasing d epth . The diminution 
in  th e  t in  tenor is  m ore rapid  than  th a t of silver. 
The increase in  sp h a lerite  w ith  depth  is especially 
m arked in  the  t in  v e in  ty p e , as in  th e  Quimsa Cruz 
region. In  th e  d iscu ssion  of secondary differences 
in  depth , he say s th e  pacos  ores are richer in tin 
because of th e  rem oval of p y r ite , and th a t the value 
of the  ox id ized  ores is  greater th a n  th a t of sulphide 
ores of th e  sam e t in  co n ten t b ecause the  latter 
have to  be roasted.

K ozlow ski also recognized  a rapid decrease with 
depth  in  the  t in  co n ten t of th e  t in  v e in  typ e , and a 
decrease in  b oth  s ilv er  and t in  in  th e  argentiferous
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stanniferous typ e . A t Oruro vein s th a t to  a  depth  
of 100 m. y ielded  ores w ith  a tenor of 5 to  10% tin , 
at 300 to 400 m. carried 1 to  2% or less tin . T in  
tenor dropped more rapid ly  than  did the  silver . The 
first mineral to  form  w as p y r ite , and in  depth  the  
pyrite filling of th e  v e in s is more com pact. Potosi 
is described as ex h ib itin g  th e  sam e phenom ena. 
Kozlowski considers th ese  prim ary changes in  depth  
and not due to  supergene processes.

Jakowski recognizes an unequal dow nw ard  
distribution of th e  t in  con ten t of th e  B o liv ian  
veins but refers th e  change to  prim ary causes. 
He suggests a rapid change in  th e  am ount of t in  
deposited in the tran sitional zone from  gaseous to  
liquid state of the ascending m ineralizers in  w hich  
zone a medium grade v e in  m ight sudden ly  becom e  
very rich and then  term in ate  above in  a barren  
zone.

Winkelmann, stu d y in g  a su ite  of ores co llected  
by the late Professor Scheibe, recognized enrichm ent 
of cassiterite in the  ox id ized  zone b ut says it  is 
analogous to th e  form ation of elu v ia l placers. The  
cassiterite was n ot a ttack ed  b y  th e  ox id ation .

Scrivenor in  a d iscussion  of K oeberlin ’s article  
says that in the M alay S ta tes there is no ev id en ce  
of solution and redeposition  of cassiterite . K i t t l ,1 
who has a w ide know ledge of th e  B o liv ia n  t in  
deposits, criticizes A hlfeld for tak in g  up the  “ litt le  
proven and m uch exaggerated  " ideas of K oeberlin . 
He says he has carefully  stu d ied  the  qu estion  and 
finds secondary cassiter ite  n ot nearly so abundant 
as claimed, but considers i t  is  an advance to  p o in t  
out that all cassiterite  is  not prim ary.

Dr. Robert M. O verbeck, w ho has had more 
experience in the  careful exam in ation  of B o liv ian  
tin mines than any other geologist, told  the  author  
that he had seen no evidence of secondary enrichm ent 
being of econom ic im portance.

The geologic evidence c ited  above estab lish es the  
occurrence of rich ox id ized  t in  ores in  th e  B o liv ian  
veins underlain by  leaner sulphide ores characterized  
by further d im inution  of t in  con ten t w ith  increasing  
depth. Secondary cassiter ite  d ep osition  is not a 
necessary conclusion from th ese  facts. So far as 
the tenor of th e  ox id ized  ores is  concerned it  is  a 
matter of personal op in ion  w hether i t  can be 
adequately accounted  for or n o t b y  processes of 
superficial a lteration  in  th e  zone of ox id a tio n  that  
do not involve considerable so lu tion  and redeposition  
of cassiterite. D ecrease in  th e  con ten t of a valuable  
metal in sulphide ore w ith  increasing depth  m ay be 
a phenomenon of prim ary m ineralization  and is 
not necessarily the  in d ication  of a fading zone of 
cementation.

In evaluating th e  significance of th e  foregoing  
geologic evidence, i t  is  necessary to  keep in  m ind  
the paucity of q u a n tita tiv e  data  and th e  irregu larity  
in the d istribution  of th e  t in  con ten t of th e  prim ary  
mineralization itself. Inform ation  concerning rela
tive tenors of ores from  th e  zone of o x id a tio n  and 
from the underlying su lph id ic ores is  so general 
that it  is not possib le to  separate th e  residual 
enrichment in  the  zone of ox id a tio n  due to  th e  
oxidation and leach ing of su lphides and other more 
readily soluble con stituents of th e  ore from  such  
enrichment as m ay be due to  so lu tion  and redeposi
tion of cassiterite , and thu s actu a lly  determ ine the  
quantitative im portance of th e  la tter. T he vein s

1 K ittl, E ., “ Zur E n tsteh u n g der Sulfostannate  
B oliviens,” Z eit. fu r  p rak . Geologie, 1927, p. 187.
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th a t carry profitable prim ary ores and have been  
w orked to  greater depths are characterized  by  
varia tions in tenor la tera lly  and vertica lly  and b y  
the  occurrence of th e  m ineable ore in ore shoots  
of restr icted  ex ten t. Careaga 1 describes a m arked  
variation  in  prim ary m etallic con ten t w ith  increasing  
d ep th  in  th e  Y eta  Colorado a t Chocaya. T he 12th  
le v e l ore w as richer than  th a t of th e  11th level, 
an im poverishm ent follow ed to  th e  14th  lev e l, 
and th e  15th lev e l w as again  as rich as the  12th level. 
T his varia tion  is said  to  show  a close rela tion  to  th e  
physical character of th e  fissure. W here the  v e in  
is  w ide and w ell form ed, or a t jun ction s w ith  th e  
close ly  paralleling Llam pera v e in , th e  ore is  rich. 
W here th e  v e in  sp lits  up in to  stringers, th e  ore is  
lean . T he v ic iss itu d es of th e  Caracoles m ine in  th e  
Q uim sa Cruz region  exem p lify  th is  con d ition  in  a 
v ery  str ik in g  w ay. I f  those v e in s w ere n o t worked  
b y  a com pany w ith  adequate financial resources 
to  push  through barren v e in  areas, th e y  w ould  
have been abandoned long since , because rep eated ly  
know n ore shoots have term in ated  and on ly  barren  
ground la y  ahead. T his featu re of th e  vein s w ould  
exp la in  in  part th e  shallow  depth  of so m any of 
th e  B o liv ia n  t in  m ines. A m ong th e  m any outcrops 
of v e in s, those  v e in s are chosen for exp lo ita tion  
th a t show  an outcrop of w orkable ore. Such 
an outcrop represents an outcropping ore shoot. 
W ith in  lim ited  v ertica l depth , th e  ore shoot is 
passed through and unw orkable leaner m aterial 
is encountered below . The v ast m ajority  of B oliv ian  
t in  m ines h ave been  w orked in  p r im itive  fashion w ith  
v ery  lim ited  cap ita l. T he operators h av e  n ot had  
th e  equ ipm ent nor the  m eans to  conduct sy stem a tic  
prospecting through barren areas to  find out w hat 
la y  beyond or below  an ore shoot. Consequently  
w hen an ore shoot w as exh au sted , m any m ines were 
abandoned and other outcropping ore shoots were 
sought. T his con d ition  would fa lsely  suggest a 
rela tion  b etw een  present surface and rich ore. To 
prove or d isprove such a  relationship  requires 
m ore inform ation  than  has been presented  or is 
availab le. Stope sh eets show ing th e  size and d is
trib ution  of ore shoots in  th e  oxid ized  and prim ary  
zone and the  tenor of ore and to ta l m etallic content 
of the  shoots alone can furnish d eterm in ative  
data  for th e  so lu tion  of th is  problem . V ery few  of 
th e  B o liv ian  t in  vein s have been ex ten siv e ly  enough  
w orked to  be capable of su p p ly in g  such data. In  
th e  case of on ly  a few  vein s have such data  been  
assem bled. So far as I know  such in form ation  has 
not been  availab le to  those w ho h av e  discussed  
th e  d istrib u tion  of th e  t in  con ten t of th e  B oliv ian  
vein s.

The geologic ev id en ce of secondary cassiterite  
enrichm ent is not adequate to  prove th a t i t  played  
an im portant part in  th e  form ation of th e  workable  
t in  ores. I t  cannot be rated  as doing m ore than  
supporting the  p o ss ib ility  of its  effectiveness and  
su ggestin g  th e  d esirab ility  of closer consideration  
of other possib le lin es of evidence.

M ineralogical E vidence .— The tin-bearing m inerals 
of th e  B o liv ian  t in  vein s are cassiterite , w ood tin , 
and th e  su lphostannates. N one of these m inerals 
is exclu siv e ly  of secondary origin , so th a t there  
are no t in  m inerals w hich  are unequivocal evidence  
of downward enrichm ent.

1 Careaga, José M., “ E stu d io  sobre la  m ina  
Chocaya La V ierga ,” Revista M in era  de B o liv ia , 
1928, pp. 150-154, 193-203.
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T hough a secondary orig in  has been  ascribed  to  
th e  su lp h ostan n ates, i t  w ill be show n in  th e  d iscu s
sion  of th e  tex tu ra l ev id en ce th a t there is a lm ost  
u n a n im ity  of op in ion  in  referring th ese  m inerals 
to  th e  h yp ogen e m inera lization . Furtherm ore, 
as K oeberlin  h im self has p o in ted  ou t m ore than  once, 
the role of th e  su lp h ostan n ates is  a subord inate  
one and th e  problem  of dow nw ard en rich m en t  
in vo lves th e  ox id e  of t in  and n ot th e  su lphosalts. 
T he sta tem e n t of A h lfe ld 1 th a t  Oruro prim ary  
stan n ite  is  alw ays m assive and in tim a te ly  m ter-  
grown w ith  other m inerals and th a t th e  secondary  
sta n n ite  is  pure and crysta llized , ev en  thou gh  
accepted , has no practica l bearing on th e  problem . 
D a v y  2 say s there  is no ev id en ce of secon dary  t in  
su lphides unless an unknow n secondary m ineral 
w hich  he observed be a t in  m ineral. G re e n e 3 
speaks of a secondary t in  m ineral in  th e  o x id ized  
zone a t  L lallagua b ut g iv es no d escrip tion  of it . 
K oeberlin  4 th in k s the  su lp h ostan n ates a t L lallagua  
are secondary because m arcasite is in ter lam in ated  
w ith  franckeite and associated  w ith  greenock ite.

T here has been  a ten d en cy  to  regard w ood t in  
as of secondary orig in  form ed b y  descending  
solu tion s, bu t m any in stan ces are now  on record  
of its  d ep osition  b y  h yp ogen e so lu tion s. T he  
fa irly  abundant occurrence of w ood t in  in  B o liv ia  
is con sequ en tly  n o t n ecessarily  ev id en ce of supergene  
deposition , and there is considerable ev id en ce to  
show  th a t  som e of i t  w as d ep osited  b y  ascending  
solu tions. A hlfeld  5 says through  decom p osition  
of sta n n ite , porous cassiter ite  or banded m asses  
of wood t in  can resu lt. D a v y  6 th in k s th e  o x id ized  
character of th e  m ater ia l associated  w ith  w ood t in  
suggests it s  secondary orig in  and d eriva tion  from  
sta n n ite . H e finds th a t  i t  has p robab ly  replaced  
both  crysta llin e  quartz and ca ssiter ite , tw o  
m inerals n o ta b ly  in so lu b le in  acid  so lu tion s. 
H ence he presents th e  d ifficu lty th a t a pronounced  
change from  a c id ity  to  a lk a lin ity  in  th e  supergene  
tin -b earin g  so lu tion s w ould  h av e  to  b e accounted  
for. Gruner and L in  su ggest th e  slow  so lu tio n  of 
sta n n ite  as th e  source of th e  t in  d ep osited  in  low er  
levels as w ood t in . K i t t l 7 considers th e  iron  
hydroxide con ten t of w ood t in  as ev id en ce  of 
secondary orig in  and b e liev es i t  is  form ed in  th e  
zone of ox id a tio n . A gain  8 h e  refers to  it s  a ssocia 
tio n  w ith  m arcasite as ev id en ce of it s  secondary  
origin. W hether cassiter ite  or w ood t in  is form ed  
he th in k s depends on th e  com p osition  and tem p era
ture of th e  d ep o sitin g  w aters.

I t  is not n ecessary to  c ite  m any exam p les of wood  
tin  of h yp ogen e orig in  from  other regions. A  n otab le

1 A hlfeld, F ., Z eit. f ü r  p rak . Geologie, 1927, 
pp. 81-85 ; R evista  M in era  de B o liv ia , 1927, pp . 
145-157.

2 D a v y , M. W ., “ Ore D ep o sitio n  in  th e  B o liv ia n  
T in -S ilver D ep o sits ,” Econ. Geol., v o l. 15, pp. 
463-496, 1920.

3 Greene, G. U ., “  S o lu b ility  of T in  M inerals,” 
Eng. and M in . J ou r., vol. 122, pp. 417-419 , 1926.

4 K oeberlin , F . R ., op. cit. supra .
5 A hlfeld , op. cit. su pra . '
6 D a v y , op. cit. supra.
7 K itt l, E ., “ G enesis de los m inerales estanníferos  

de B o liv ia , ” R evista  M in era  de B o liv ia , 1926, 
pp. 1 -24 , 33-53.

8 K itt l, E ., R evista  M in era  de B o liv ia , 1927, 
pp. 257-267.

exam ple is th a t  described  b y  K nopf 1 in  Nevada. 
Collins 2 has described  w ood t in  from  Durango with 
crystals of ca ssiter ite  on i t  and in  cracks in it 
togeth er  w ith  quartz, tourm aline, and chlorite. 
T heir sign ificance is th a t  w ood t in  m ay be of 
hypogene orig in  and its  presence in  an ore cannot 
be accep ted  as proof of supergene transportation 
of t in  ox id e.

The on ly  p o ss ib ility  of d istin gu ish ing  between 
prim ary and secondary cassiter ite  would be because 
of differences in  crysta l form  or other physical 
properties. A hlfeld  and Greene consider needle 
t in  of supergene orig in . A hlfeld  3 regards needle 
t in  ev id en ce of secondary d ep osition  from primary 
sta n n ite  or o ther su lphostannates. Greene speaks 
of need le or h on ey  t in  occurring generally on 
w u rtzite  and of secondary orig in . The needle tin 
at M onserrat coats th e  o ther v e in  minerals and 
seem s to  be th e  la st in  th e  paragenetic  sequence. 
B u t i t  is  n o t associated  w ith  secondary minerals 
and is probab ly  o f la te  h ypogene deposition. 
W inkelm ann  4 describes need le t in  at Uncia in 
p n eu m a to ly tica lly  altered  rh y o lite  in  tourmaline 
zones and in  c leavage planes of colourless mica. 
T h is m ust be of h ypogene orig in . K itt l and Koeber
lin  recogn ize secondary cassiter ite  because of 
associated  m inerals. K itt l  5 describes cassiterite 
from  H uanuni a ssocia ted  w ith  lim on ite  and natro- 
jarosite  b u t concedes th a t  th e  cassiterite  may be 
th e  rem ains of an  earlier p yrite-cassiterite ore. 
K oeberlin  6 c ites  th e  associa tion  of marcasite with 
ca ssiter ite  in  th e  rich  ore sh o o t of the  San Fermin 
v e in  a t  U n cia  w ith  a lim ited  downward extension. 
Since m arcasite is  a low  tem perature mineral, he 
does n o t consider th e  associa ted  cassiterite primary. 
T his is a rather d u b ious in ference.

One is forced to  th e  conclusion  th a t there are no 
tin -b ea r in g  m inerals in  th e  B o liv ia n  veins whose 
m ere presence is  ev id en ce of secondary t in  enrich
m en t. M ineralogie cr iter ia  can n ot be marshalled 
in  support of im portan t secondary t in  enrichment 
in  th ese  vein s.

Chem ical E vidence.— I t  has a lready been pointed 
ou t th a t if  secondary t in  en richm ent played an 
im portan t röle in  th e  B o liv ia n  t in  vein s the process 
in v o lv ed  m ain ly  th e  so lu tion , transportation, and 
red ep osition  of ca ssiter ite . L et us te s t  the pro
b a b ility  of th e  e ffectiven ess of such a process in the 
lig h t of know ledge concerning th e  solubility of 
cassiter ite .

T he o u tstan d in g  ch aracteristic  of cassiterite 
under usual co n d itio n s of rock d ecay  and weathering 
is  its  in so lu b ility  and resistance to  those influences. 
T h is is  a tte s te d  b y  th e  fact th a t over half of 
th e  w orld ’s t in  production  consists of placer cassi
te r ite . Those con stitu en ts of ore deposits and rocks 
accu m u late in  placers th a t  resist so lution . This is 
v ery  strong a p r io r i  ev id en ce aga in st the  occurrence

1 K nopf, A dolph , " W ood T in  in  the Tertiary 
R h y o lite s  o f N orthern  N e v a d a ,” Econ. Geol., vol. 
11, pp. 6 5 2 -6 6 1 ,  1916.

2 Collins, J. H ., " A d d itio n a l N otes on Wood 
T in ,” M ineralogical M agazin e, vo l. 16, pp. 30-34, 
1910.

3 A hlfe ld , op. cit. su pra .
4 W inkelm ann, H ., “ B e iträ g e  zur K enntnis der 

Z innerzlagerstätten  von  B o liv ie n ,” Z eit, für prak. 
Geologie, 1927 , pp. 9 7 -1 1 2 .

5 K itt l , op. cit. su pra .
6 K oeberlin , op. cit. su pra .
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of secondary cassiter ite  on a large scale. It  m ust 
be recognized, how ever, th a t m inerals w hich  resist 
solution under certain  con d ition s m ay succum b  
under other more favourable con d ition s. A  very  
striking exam ple of such a difference is c ited  b y  
W. H. Em m ons1 in  th e  case of gold. Gold is very  
resistant to so lu tion  and easily  reprecip itated  so th at  
under ordinary con d ition s in  v e in s it  m igrates w ith  
great difficulty. The consequence is th a t outcrops

1 Emmons, W . H ., “ T he A gen cy  of M anganese 
in the Superficial A lteration  and Secondary E n 
richment of Gold D ep osits in  th e  U n ited  S ta te s ,” 
Trans. Amer. Inst. M in . E n grs., vol. 42, p. 58, 1912.

of gold  v e in s are com m only rem oved b y  erosion  
more rapid ly  than  th e  gold m oves downward, and  
th e  gold accum ulates in  placers. E m m ons found  
th a t  m anganese in  th e  v e in  filling  facilita tes  
so lu tion  and retards reprecip itation , thereb y  m aking  
possib le a more ex ten siv e  downward m igration  of 
the  gold. In such vein s th e  descent of th e  gold m ay  
be more rapid than  th e  d enudation  of th e  outcrop. 
N o placers w ill be form ed and th e  v e in s w ill be 
characterized b y  secondary gold enrichm ent. T his 
m arked difference in  behaviour of gold  in  tw o  
n eighbouring m ines is illu strated  b y  th e  Cable and  
G ran ite -B im eta llic  m ines in  th e  P hillipsburg  
D istr ic t , M ontana.

(To be concluded.)
1 vein a

T H E  T R E A T M E N T  O F  F I N E  L E A D - O R E S  A N D  C O N C E N T R A T E S

At the February m eetin g  of th e  A m erican In s ti
tute of M ining and M etallurgical E ngineers, L. D . 
Anderson, of Salt L ake C ity, U tah , presented  a 
paper on the handling of fine ores and concentrates  
in Salt Lake V alley  lead sm elters.

After ou tlin in g  th e  advance in  m etallurgical 
technique introduced  by  th e  developm ent of sin ter
ing, the w riter p o in ts out th a t a new  set of sin terin g  
problems are in troduced  b y  th e  changes in  m illing  
practice, p articu larly  b y  flo tation  processes. As 
some help to  th e  elu cid ation  of these new  problem s 
he records th e  present p ractice a t the  Salt L ake 
Valley Sm elters.

The greater proportion of th e  su lphides sm elted  
are flotation concentrates. T h ey  are usually  h igh  
grade, som etim es as h igh  as 70% in lead , and are 
extremely fine, m any m ills grinding the  ore so th a t  
from 60 to  80% is m inus 200 m esh. T he physical 
condition in w hich  m any of these concentrates 
reach the sm elters is  d isconcerting. Som e are of 
about the consistency  of p u tty , others are of a stick y , 
slimy nature, w h ile  others are veritab le powders. 
Remembering th a t th e  dow n-draft sin terin g  charge 
for the best results m ust be porous enough to  let 
air be drawn through i t  reasonably  w ell, m ust be 
thoroughly m ixed , and m ust h ave som e coarse 
material in it  to  segregate ou t and form a layer 
on the grates, i t  w ill be understood th a t the  ad ven t  
of this extrem ely  fine m ateria l has m ade necessary  
still further elaboration  in  the  equ ipm ent and  
processes of preparing su lphides for the  b last
furnaces. T he h igh  m eta l con ten ts of th e  con
centrates have brought about another d ifficu lty  
caused by the  in c ip ien t fusion of th e  lead w hich  
caused the m ateria l to  frit together , close off th e  
passage of a ir  and end the  roasting operation  
before the necessary am ount of sulphur had been  
removed. In  ad d ition  th e  resu ltan t sin ter w as w eak  
and friable so th a t the  b last-furnaces w hich  had been  
running freely w ith  th e  old hard sin ter  from crude 
sulphides were choked.

Probably th e  b iggest step  in th e  so lu tion  of the  
problem cam e in  the  develop m en t of th e  “ double  
roast,” w herein , after a first rough sin terin g , the  
entire m ass resu ltin g  is crushed and sin tered  again  
usually w ith  an  adm ixture of a sm all percentage  
of new m ateria l, b oth  sulphide and oxide. This 
probably developed  from the practice of screening  
the sin ter and returning the  fines to  the  charge for

resintering. A s th e  sin ter from  fine concentrates  
began to  g et w eaker, th e  proportion of these fines 
becam e greater u n til finally  the  first sin ter w as 
returned for a second sin tering, adding just enough  
new  sulphides to  bring the  sulphur con ten t up to  a 
p o in t w here it  w ould ign ite  again . I t  w as found th a t  
th e  “ pop corn ” articles from  th e  first roast were  
effective  in  opening th e  charge for the  passage of 
air. T he second sin tering  also brought th e  sulphur  
dow n in  th e  final product to  about half of w h at i t  
was in  th e  first sin ter. The lum ps of s t ick y  con
centrate w hich  did not s in ter  the  first tim e over, 
were a t least dried so th at th e y  m ixed  b etter  w ith  
th e  second charge. A s observed in  th e  Salt Lake 
V alley  th is  second or double sin ter is a b etter  
product than  th a t w hich  w as obtained  w hen fine 
concentrates were first sin tered . I t  is  s t ill rather 
w eak  as com pared to  th a t m ade from  crude 
sulphides. Tw o m aterials have from tim e to  tim e  
been added to  th e  charges to  strengthen  th e  
sin ter, n am ely  crushed or granulated slag, and  
m atte. A lthough these m aterials unden iab ly  do 
strengthen  th e  sin ter, their  use is  not alw ays an 
u ltim ate  econom y.

R eduction  of the double s in ter in  th e  blast-furnace  
seem s a litt le  more difficult, as fairly h igh  percentages  
of coke are used together w ith  considerable scrap  
iron. The three sm elters are using on the  average  
about 13% of a by-product coke running 85 to  
87'5%  fixed carbon. A t tim es th e  am ount used  
is  as low  as 12%, or less, and occassionally  up to  
14% or m ore. The am ount of scrap iron used on  
the  charge has considerable influence on th e  am ount 
of coke found necessary for good reduction . H igh  
blast pressures prevail generally. In  fact, the  
M urray p lant uses pressures w hich  are sa id  to  
reach a t tim es heigh ts tw ice  as great as those  
considered safe a  few  years ago. T ooele has been  
using a b last pressure of 44 oz. per sq. in . and M id
va le about 48  to  52 oz., m easured a t th e  blowers. 
Murray operates on th e  princip le of a  fixed am ount 
of air per m inute le ttin g  th e  b last pressure go where 
i t  w ill, w ith in  bounds. T h is is som ew hat th e  
p ractice a t M idvale a lthough there th e  m axim um  
is lim ited  to  52 oz. A t Murray, it  is  sta ted , i t  has 
gone to  60 and 70 oz., and even  more, m om entarily . 
T his is  an in n ovation  w hen com pared to  th e  old  
practice of keep ing th e  pressure fa irly  uniform , 
regu lating th e  q u an tity  to  so m aintain  it . Ten
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years ago th e  b last pressures w ere m ore com m on ly  
in  th e  neighbourhood of 36 to  42 ounes. P isto n  
blowers are used to  ob ta in  th ese  pressures, cyclo idal 
blowers h av in g  too  great a  slip . T he reason for  
th is  is  th a t a charge com posed m ain ly  of s in ter, 
w hich  is w eak  and friable though  porous, th e  b la st
furnace charge colum n now has a m ultitud e of sm all 
passages for th e  b last in stead  of th e  com p aratively  
sm aller num ber of larger passages e x is t in g  in  th e  
d ays of strong sin ter  in  large cakes. W h ile  th e  
actual am ount of air per ton  of charge is prob ab ly  
no greater, if not less, than  in  form er days, n ev er
theless th e  resistance is very  m uch greater, hence  
the  higher pressures. These h igher b last pressures 
although difficult to  handle, to geth er  w ith  th e  
higher percentages of lead on th e  charges, h av e  
naturally  resu lted  in  fast running and new  records 
in  tonnages per square foot of hearth  area. W ith o u t  
tak in g  in to  account the  so-called  “ concen tration  ” 
charges for resm elting m atte , w hich  a lw ays ran 
extrem ely  fast, the  present rate of sm eltin g  is 
5 to  6 tons of charge ex c lu siv e  of coke, per square  
foot of hearth  area per 24 hours. F iv e  tons is about 
th e  general average from  d ay  to  day , w ith o u t  
allow ance for lost tim e. A t tim es w hen th e  furnaces 
h ave becom e w ell “ crusted up ” th e  rate is n o t so 
good. On the  w hole, how ever, there has been  a 
gain  in  speed. T his p lus th e  h igher percentage  
of lead on th e  charges, has in  turn brought about 
a rapid running of bullion  from  th e  lead  w ells. The 
furnaces need  close w atch ing , for if  th e y  do sta rt  
channelling or blow ing through, th e  effect is  rather  
startling. N evertheless th e y  run surprisingly  
q u ietly  w ith  th e  h igh  blasts.

A t th e  T ooele sm elter of th e  In tern ational 
S m elting Co. all lead p lant roastin g  is a t present 
done on 10 D w igh t-L loyd  m achines, four o f w hich  
are used for the  first or rough roast s in ter  and six  
for th e  finished sin ter. The proportion ing of the  
charges is effected in  th e  con ven tiona l m anner  
b y in d iv id u al feeders from  th e  resp ectiv e  b ins, all 
discharging on to  one com m on b elt conveyor. 
M ost of these feeders are of th e  revo lv in g  d isk , 
or m odified Challenge, typ e . For s t ic k y  con
centrates, how ever, rubber b elt feeders h ave been  
in sta lled  under separate au x ilia ry  hoppers. Con
centrates drop in to  these hoppers from th e  overhead  
bins. B y  th is m eans an open ing is le ft  betw een  the  
hoppers and th e  b ins through w h ich  a pokebar  
can be m anipulated  to  bring dow n th e  concentrates 
w hen th e y  hang up in  th e  b ins above. T h is pokebar  
is a p iece of p ip e  attach ed  a t one end, through  a 
valve, to  a len gth  of a ir  hose, m akin g  i t  possib le  
to  use com pressed air to  further ass ist in  d islodging  
hung-up m ateria l. T he first conveyor co llectin g  
m aterial from the feeders discharges in to  a large 
m ixer. T his is lik e  a flat in verted  frustum  of a  cone. 
Four arms driven  b y  b evel gears and h a v in g  
ploughs m ounted  in  them  turn  th e  charges over  
and work them  in to  th e  central d ischarge hole  
through w hich  th e y  drop on to  th e  con veyor b e lt  
leading up in to  th e  s in terin g  bu ild ing proper. A 
third conveyor b elt d istr ib u tes th e  charges in to  th e  
respective m achine hoppers b y  m eans of a  travelling  
tripper. From  th ese  hoppers the  m ateria l is  fed  
on to the m achines b y  ad ju stab le revo lv in g  d isk  
feeders. A  reciprocating sw inging  ch u te  d istrib u tes  
th e  charge uniform ly across th e  w id th  of th e  
sin terin g  m achine pa llets. T h is sam e d ev ice  is 
used a t the M idvale p lant of th e  U n ited  S tates  
Sm elting, R efin ing and M ining Co.

For ig n itio n  all three of th e  v a lley  smelters use 
a  furnace fired w ith  coke breeze and supplied with 
a g en tle  b last of air. T he u p tak e of th is  furnace 
m akes a com plete 180° turn, d ischarging the gases 
of com b ustion  dow nw ard on th e  m oving  bed of 
charge on th e  sin terin g  m achine. T his furnace 
has proved  useful in  g e ttin g  a good ign ition  of the 
charges, b ein g  in fact m uch b etter  than  the oil-fired 
m uffles or ig in a lly  used. T he en tire first sinter is 
tak en  to  th e  su lph ide m ill in  railroad cars and 
crushed dow n to J in . to  jf in . s ize . After this 
crushing i t  form s about 70% of th e  second or 
fin ish ing  sin ter, th e  rem ain ing constituents of 
w hich  are ab ou t 10% siliceou s d iluent, 10% crude 
su lph ides and 10% m iscellaneous. On discharging 
from  th e  m ach ines th e  sin ter  drops over a grizzly 
w ith  § in . open ings in to  railroad cars for transport 
to  th e  blast-furnace charge b ins. T he return fines 
through th e  grizzlies go back  to  th e  first or rough 
sin ter  w here th e y  are of b en efit in  opening up a 
charge w h ich  w ould b e  otherw ise fairly dense, 
com posed as it  is  of flo ta tion  concentrates, both 
ox id e  and su lphides, d u st from  th e  Cottrell pre
cip ita tor , fine d ilu en t, e tc . T he first sinter charges 
run ab ou t 12J to  13% sulphur and are roasted down 
to  ab ou t 6% , w h ile  th e  fin ish ing charges run about 
9J% sulphur and are roasted to  as low  as 1’7%. 
T he im portance of g e ttin g  th e  finished roast as 
low  as possib le  in  sulphur so  as to  keep the 
m atte  fall from  th e  blast-furnaces low is self- 
ev id en t. T he ores received  a t  the  va lley  smelters 
generally  h av e  present appreciable percentages 
of copper so i t  is  n o t feasib le  to  elim inate the 
m atte  fall en tire ly  as is  done in  some other 
distr icts.

A t th e  M urray p lan t of th e  A m erican Smelting 
and R efin ing Co. three  D w igh t-L loyd  machines 
are engaged  on  rough p re-sin terin g  and four on 
fin ish  sin terin g . T he en tire  product of the first 
three  m achines falls on  a chain  ty p e  pan conveyor 
w hich  carries i t  to  a pair of L in k b elt toothed rolls, 
from  w hich  th e  crushed sin ter  is  conveyed  to a pair 
of stra ig h t face rolls. A fter ro lling to about g in. 
size or sm aller product goes to  b ins from which it is 
fed  ou t as th e  prin cip a l in gred ien t of the second 
sin ter. Som e of th is  first sin ter  is used also as 
d ilu en t on new  charges of first sinter. B elt feeders 
from  th e  resp ectiv e  b in s discharging on to  one main 
con veyor are used to  proportion  th e  charges which 
are con veyed  to  conical hoppers over the sintering 
m achines. U nder th ese  hoppers are hor.zontally 
revo lv in g  ta b les a ctin g  as b oth  feeders and mixers 
through th e  a ction  of sta tion ary  ploughs, which 
turn  over  th e  m ater ia l and w ork i t  to  the  edges of 
th e  p la tes and th en  dow n on to  sp ec ia lly  shaped 
chutes to  spread it  over th e  p a llets . A t an inter
m ed ia te  p o in t in  th e  con veyor system , where 
direction  changes, one con veyor drops the charges 
through a S teadm an d isin tegrator. This machine, 
orig in a lly  in sta lled  to  break up lumps of 
concentrates, has proved  to  be also an excellent 
m ixer. Its  action  plus th a t of th e  horizontal i. xer 
tab les p u ts th e  charges on th e  m achines in a con
d itio n  approaching th e  ideal s ta te  of thorough 
m ixture. M ultip le-hearth  roasters of the  Wedge 
ty p e  are used to  pre-roast h igh-su lphur concentrates, 
such as p yrite , before su b m ittin g  them  to  the sinter
in g  treatm en t. T hese iron concentrates are 
p articu larly  troublesom e to  s in ter, m aking weak 
cakes unless m ixed  in th e  proper proportions with 
other m aterial of b etter  s in terin g  q u a lities . Dusting
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was particularly troublesom e on these roasters u n til 
the adoption of a  m echan ism  for m oisten ing  the  
calcines as th e y  w ere d ischarged. One d eta il of 
practice at M urray w hich  has been  helpfu l in  the  
handling of th e  trou b lesom e flo ta tion  p roduct 
is the manner in  w h ich  i t  is  bedded w ith  crushed  
crude sulphides in  th e  un loading b in s before tra n s
port to the charge b ins of th e  sin terin g  p lant proper. 
By this means th e  drier and coarser crushed crude 
sulphides add th e ir  ch aracteristics to  th e  w etter  
and finer flotation  con centrates resu ltin g  in  a 
mixture which can be carried on th e  con veyor  
belts to the charge b ins and ou t on th e  feeder 
belts w ithout too  m uch trouble . H ow ever, 
even this exped ient does n ot insure aga in st the  
appearance of lum ps of concentrate w h ich  would  
cause much d ifficu lty w ere th e y  n o t broken  
down by the Steadm an d isin tegrator p rev iou sly  
mentioned.

At the M idvale p lan t of th e  U n ited  S tates  
Smelting, Refining and M ining Co. there are one 
McDougal and five W edge furnaces and s ix  sin terin g  
machines. H igh-sulphur concentrates, such as 
pyrite, are g iven  a pre-roast on th e  form er, the  
sulphur being brought dow n to  around 12 to  18%. 
With the fine concentrates are m ixed  certain  p lant 
by-products such as speiss, etc . R ough bedding  
together of these m aterials, som ew hat as at Murray, 
lessens the difficulties of keep ing th e  fine m aterial 
moving. Most of these furnaces have b e lt feeders, 
but feeders of the  apron ty p e  such as in sta lled  on  
the McDougal furnace are m ore p o sit iv e  in  their  
action on fine concentrates. R egardless of w hat 
type of feeder m ay be used close w atch  of th e  bins 
must be m aintained  to  guard against hang-ups. 
The calcines were form erly v ery  troublesom e on  
account of the  dust. T his d ifficu lty w as overcom e  
by taking off a spray from th e  w ater-cooling system  
of the revolving arms on the  b ottom  hearth , thus 
making th is a m oisten ing  and m ix in g  floor rather  
than a roasting hearth. T he calcines treated  in  th is  
manner cause no further specia l d ifficu lty in  
handling beyond th a t inherent in  the  poor sin tering  
qualities of h igh-iron  concentrates. From  the  
calcine bins in to  w hich  th is  m ateria l is  carried b y  
conveyor b elt from th e m ultip le-hearth  roasters 
it is transported in V -body t ilt in g  cars to  th e  charge 
bins of the sin terin g  p lant. The sam e cars also 
haul the other ingredients of th e  sin terin g  charges 
from the sam pling m ill reject b ins where th e y  are 
unloaded. The siliceous fines used for d iluent 
are ordinarily screened from the oxid ized  ores as 
they pass through th e  sam pling m ill and are d is
tributed by a travelling  b elt tripper in to  com posite  
beds in the sam ple m ill b ins, beneath  w hich  run th e  
V-body cars. The charge b ins a t th e  sin terin g  
plant therefore draw their  supplies from  tw o sources, 
the pre-roast calcine b ins and the  sam ple m ill 
reject bins. B e lt  feeders under th e  resp ective b ins 
discharge on to  one com m on b elt, w h ich  delivers 
the proportioned charges to  th e  b ins over the  
sintering m achines. A  w eighted  roller riding on th is  
main conveyor a t a p o in t w here there  are th ree  
closely spaced stra igh t id ler rollers underneath  
gives som e assistance in  breaking dow n lum ps. 
From the sin terin g  m achine b ins th e  charges are 
drawn out b y  rubber b e lt feeders and dropped in to  
cylindrical revolving barrel m ixers, 20 in . dia. b y  5 ft. 
long. These m ixers, driven  through b evel gears, 
slope downward tow ard th e ir  discharge ends at 
about 2§ in. per ft. In terior lift in g  rabbles were

tried  b u t finally d iscarded. These m ixers have  
done q u ite  w ell. M idvale has been  com pelled  to  
adopt th e  double sin terin g  plan. The deta ils of 
practice are not se t hard and fast, vary in g  w ith  the  
m ateria ls to  be dealt w ith . G rizzlies in  the  discharge 
chutes are not used a t present. T he first sin ter, 
discharged in to  railroad cars, is  hauled to  th e  sam p l
in g  m ills and crushed to  about  ̂ to  § in ., and then  
brought back  to  th e  charge b ins to  be proportioned  
ou t as th e  principal con stituent of th e  second or 
finish ing sinter. I t  is  frequently  used over again, 
in  sm all part, as d ilu en t for a new  first sin ter. 
Sulphur in  th e  first s in ter  charge runs about 12 to  
13% , b ein g  roasted down to  6 or 7% . T he second  
sin ter charge runs about 9% and is roasted dow n to  
about 3 to  4% . D ischarged  in to  railroad cars 
w ith o u t screening i t  is hauled to  th e  blast-furnace  
charge bins.

T h is ou tlin e  of th e  practice o f th e  Salt L ake  
V alley  sm elters in  sin terin g  does n o t g ive  a full 
p icture of th e  difficulties encountered in  handling  
fine ores. T he greatest change in  p ractice and  
und oub ted ly  th e  m ost helpfu l is th e  double roast 
or sin ter . B u t th e  fact rem ains th a t the  
concentrates h av e  to  be roasted tw o, three or more 
tim es before th e y  are fit for good reduction  in  the  
blast-furnaces. D irect reduction  of high-grade  
concentrates w ith  scrap iron in  reverberatory  
furnaces has been  discussed b ut does not as y e t  
seem  q u ite  p racticab le. T he very  h igh  grade of 
som e of th e  flo tation  concentrates has directed  
a tten tio n  to  the  p o ssib ilities of reduction  on th e  
Scotch  hearth. H ow ever, for th is  w ork th e  grade 
m ust be m ainta ined  at 70% and b etter , w h ich  is 
n ot regularly possible. Furtherm ore, som e experi
m ental work along th is  lin e  appeared to  in d icate  
th a t troublesom e du st problem s w ould occur. If  
a stronger final sin ter could be obtained  a lower 
b last could be used. Perhaps a sav in g  feature in  
connexion  w ith  th e  sm aller sin ter  obtained  is 
the  sm all by-product coke now  used. The tw o m ix  
togeth er fa irly  w ell m aking a  sort of th ick  porous 
m at w hich  tak es air m ore uniform ly through th e  
general m ass than  th e  old charges of so lid  ore and  
large coke, a lthough a t th e  expense of h igh  pressure 
and th e  lia b ility  to  burst through in  case of any  
uneven  charging.

An elem ent w hich  influences the  difficulty  
encountered in  handling flotation  concentrates 
is  the  percentage of m oisture in  them . A  difference  
of 2 or 3% m akes a surprising difference in  the  
w ork ab ility  of th e  m aterial. T he more closely  
th is  can be controlled the  more easily  can the  
sin terin g  charges be handled. M ills w ith  inadequate  
filtering capacities send in  w et, slim y  m aterial 
w hich  is a bugbear. Some w ell-filtered concentrates 
m ove surprisingly w ell. A t th e  other extrem e are 
concentrates w hich  have been  fairly w ell filtered  
and th en  g iv en  an air-drying under a h o t sun, 
resu lting in baking th e  m aterial together in  lum ps 
w hich  actu a lly  required crushing before th e y  could  
be sintered . S ince it  m ust be ad m itted  th a t i t  is 
difficult to  control th e  m oisture a t th e  m ills the  
sm elters assum ed th e  d u ty  of tak in g  ev ery th in g  as 
i t  cam e. One p lan t reports th a t b y  carefully  regulat
ing th e  m oisture in  th e  charges as com pounded for 
the  sin terin g  m achines considerable im provem ent in  
the  strength  of the  product has been  effected. From  
1 \  to  8% m oisture on th e  first sin ter and from  
5 -8 to  6% on th e  finished sin ter appear to  g ive  th e  
b est resu lts.
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N O T E S  O N  M A L A Y A N  T I N - D R E D G I N G  P R A C T I C E
A t a m eetin g  of th e  M alayan T in-D redging, 

M ining, and R esearch A ssociation  held  on A pril 24, 
A. J. K elm an, general m anager of M alayan T in  
D redging, L td ., read a paper on T in -d red gin g  in  
M alaya.

The author said  th a t dredging for t in  in  th e  
F ederated  M alay S tates is q u ite  a recent m ethod of 
w inning  t in , th e  first dredge startin g  w ork in  the  
la tter  part of 1912. T h at dredge w as th e  M alayan  
T in  N o. 1. T h is m achine is  s t il l  in  operation  and it  
is on ly  necessary to  com pare i t  w ith  th e  la test  
Southern M alayan dredge to  n ote th e  w onderful 
im provem ent th a t has tak en  place in  th a t t im e. 
Som e im provem ents h av e  resu lted  from  local 
experience, but others have been  tak en  from  th e  
experience gained on th e  large gold dredges w orking  
in  California. A lthough these gold dredges h ave  
becom e very  efficient, th e y  w ould not be en tire ly

(1) T h ey  keep  th e  b u ck ets up to  th e  working 
face, th ereb y  avo id in g  trouble w ith  head line 
backers p u llin g  out.

(2) W hen w ork ing ground w ith  h eavy  timber 
there  is  n o t th e  sam e trouble as w ith  head lines 
w h ich  are con tin u a lly  g e ttin g  caught in  stumps, etc]

(3) There is  less danger of th e  buckets coming og 
th e  low er tum b ler.

W hen  w ork in g  on a spud  dredge i t  is necessary 
to  use a stack er o therw ise i t  w ould be impossible to 
dispose of th e  ta ilin g s . F ig . 1 show s th e  digging and 
th e  sta ck in g  of ta ilin g s  on a spud dredge. The spud 
is  fitted  to  th e  dredge a t th e  stern  of the pontoon 
near th e  p o sit io n  m arked A , and the  dredge when 
w ork in g  p iv o ts  on th is  p o in t. T he buckets swing 
through  th e  arc BC and cu t a face in  the form of a 
sem i-c irc le , the  stack er sw in g in g  and dumping the 
ta ilin g s  b etw een  th e  p o in ts D E . The length of the

fpOl’■in! IS
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sa tisfactory  w orking in  th e  average class of ground  
in  M alaya.

M ost dredges in  C alifornia are d igg in g  a very  
h ea v y  gravel w ash  w h ich  requires m ore pow er  
than  th e  average M alayan ground, b ut in  m ost  
cases th e y  are w orking on a so ft b ottom . On account  
of the  h ea v y  ground and th e  large ca p a c ity  b u ck ets  
em ployed  a m uch larger d igg in g  m otor is required. 
A  dredge equipped w ith  18 cu. ft. b u ck ets and  
digg in g  80 ft. below  th e  surface requires about a 
600 h .p . b u ck et m otor, and con seq u en tly  i t  w as  
found im possib le  to  g e t  head lin es of a reasonable  
size  to  stand up to  th e  stra in , so  th a t som e other  
m ethod of k eep in g  th e  dredge up to  th e  face had  to  
be devised. E v e n tu a lly  a spud w as design ed  for th is  
purpose and the speaker b e liev ed  th a t m ost dredges 
in  California are equipped w ith  spuds.

The speaker knew  of no case in  M alaya w here  
spuds were used, b ut d id  n o t th in k  th e y  w ould be 
su itab le excep t w hen w orking on a so ft bottom , as 
w hen w orking on an u n even  lim eston e b ottom  th ey  
w ould be too  rig id . A  few  of th e  ad van tages of 
spuds w ere :—

stack er requ ired  depends on th e  class of ground 
b ein g  w orked , w h eth er the  dredge is working a high 
face, or w ork ing in  sw am p y  ground.

On a head  lin e  dredge th e  b u ck ets come off the 
low er tum bler m uch m ore e a s ily  than  on a spud 
dredge. W hen  w ork in g  w ith  a head line it  is not 
alw ays p ossib le to  keep  th e  bu ck et ladder in a 
stra ig h t lin e  w ith  th e  head  lin e , w hereas the ladder 
on a spud dredge is a lw ays in  lin e , also the spud is 
practica lly  r ig id  and th e  d redge cannot swing back, 
com pare F ig . 2. W h en  th e  dredge is d igging out the 
corner of a p addock  it  is u su a lly  necessary to angle 
th e  dredge, and th is  is  som etim es necessary when 
w orking sw am p y ground in  order to  concentrate the 
ta ilin gs behind. If, w hen  w ork in g  a dredge with a 
head lin e  on  th e  angle the  slack  of th e  buckets were 
to  catch  on  a p in n a c le , th e  b u ck ets would almost 
certa in ly  com e off th e  low er tum bler. The head line 
has a lw ays a certa in  am oun t of g iv e , w hich  allows 
the  dredge to  sw in g  back  a few  fee t , w ith  the result 
th a t it  sw in gs back  more or less sidew ays, the 
bu ck ets b ein g  pulled  hard to  one sid e  and led up on 
to  th e  flange of th e  low er tum bler.
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M l
•Sltn

Ptath,;



AUGUST. 1929 119

‘̂ riCE When cleaning up  th e  b ottom  th e ladder should
Octets b be kept as stra igh t as possib le  in  lin e  w ith  th e  head  
? tout/*1 n *'ne’ sw am Py ground i t  is  u su ally  p ossib le  w hen  

"Hi, stripping down to  th e  p innacles, to  angle the  dredge  
-, sufficiently to  concentrate th e  ta ilin g s b eh in d , and

■ ̂  the small am ount of m ater ia l th a t is dug w hen  
8% ^  cleaning bottom  does n ot affect th is  to  any ex ten t.
!!( Care must be taken  in  se lec tin g  p osition s for head
5 line backers w hen w ork in g  sw am py ground, as on ly
iwiii by correct p lacing is i t  p ossib le  to  keep  a bank of 
J * . H t i t j ,  tailings behind th e  dredge.
" 11 one of the principal im provem ents th a t have

..■UtoKijJ been copied from the C alifornian dredges is  th e  use 
0f cast m anganese-steel close-con n ected  buckets. 
Some dredging engineers are opposed to  the  close

■ W feji connected typ e , b ut engineers are in  general
agreement th a t th e  m anganese buck et is superior to  
the old fashioned bu ilt-up  ty p e . One ob jection  

Et.s*’BSi®gajiij* advanced against the  close-connected  ty p e  is the  
[tintsDE. Df’.'. amount of sp ill w hen tip p in g  on th e  top  tum bler,

th e  N ew som  classifier and jig  system  on dredges. 
T he in d ustry  is greatly  in d eb ted  to  h im  for th is  
great step  forward in  th e  concen tratin g  of t in  on 
dredges. A  num ber of dredges in sta lled  th is  system , 
but after a tr ia l i t  w as found th a t th e  jigs would  
w ork equally  w ell w ith o u t th e  use of th e  classifier, 
the  perforated screen being sufficient classification  
for th is  purpose. I t  has been  proved from  exp erience  
th a t dredges fitted  w ith  jigs can trea t m uch larger 
yardages w ith  a m uch b etter  recovery.

In  th e  p ast m uch dredging  w ork in  M alaya was 
carried on in  a v ery  slap-dash  m ethod  ; now  depth  
charts record th e  d ep th  of each  cu t and other  
in form ation  to  be en tered  in  th e  log  sh eets . T his  
in form ation  is  a. great help  to  th e  m anagem ent. 
T he d ep th  chart, for exam p le , enables th e  dredge- 
m aster to  know  e x a c tly  w h at yardage is  b ein g  cut 
from  d ay  to  d ay  and w h eth er th e  w inchm en are 
g ettin g  th e  b est ou t of th e  dredge, also w ho are th e  
b est w inchm en. T he chart is  also in va lu ab le  to  th e

but when a buck et id ler is  in sta lled  th is  is not 
serious. The reason th is  is fitted  on a dredge is to  
keep the drop chute ou t as far as p ossib le  under the  
top tum bler to  catch  th e  m axim um  am ount of th e  
spilled m aterial, w hen th e  buckets are tipp in g . A 
large saveall chute m ay also be fitted  w hen an id ler  
is installed, and by  th is  m eans every th in g  can be  
caught and n oth in g  can drop dow n th e  w ell hole. 
The use of buck et id lers is  standard p ractice in  
America.

Another im provem ent on M alayan dredges in  the  
last few years is  th e  in sta lla tio n  of th e  H artz jig. 
The first t in  dredge to  fit th is  jig  w as a sm all one  
erected in Portugal som e years ago. T h is m achine  
had four sm all tw o-ce ll jigs, but w as n ot a ltogeth er  
satisfactory.

A few years ago th e  Y ukon Gold Com pany cam e to  
Malaya, and found th a t th e  largest cap acity  m achine 
working here w as som ew hat about 100,000 cu. yd. 
per m onth, also th a t th is  size w as governed b y  the  
concentrating cap acity  of th e  dredge. E xperim ents 
were conducted, and the  la te  Mr. N ew som  patented

w inchm en as from  i t  th e y  learn the  contour of th e  
b ottom  of th e  previous cut and w hen th e y  are lik e ly  
to  com e up aga inst lim eston e p innacles, etc. The 
in te llig en t stu d y  of these charts g ives m ost valuable  
in form ation  to everyone in  a responsib le p osition  
on a dredge.

A  num ber of rules and regulations are posted  up 
on ev ery  dredge and generally  th e y  are there for 
th e  p reven tion  of accidents. I t  is  im portant for 
th e  responsib le m en on th e  dredge to  see th a t  these  
rules are observed . I t  m ust be rem em bered th a t  
probably 80% of th e  coo lies on a dredge can n either  
read nor w rite , so th e  m ere fact of p ostin g  rules and 
regu lations in  a prom inent p lace is not sufficient, 
all o f them  should be exp la ined  through  th e  
K epalas.

In  th e  case of a  serious accid en t th e  dredge- 
m aster should be called , bu t pend ing  h is arrival 
certa in  precautions should be tak en  :—

(1) In  the  even t of th e  bucket band pa rtin g  th e  
b u ck ets usually  run off th e  top  tum bler and th e  end  
drops dow n th e  w ell h o le , th e  o ther end is, as a
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rule, som ew here on th e  ladder, bu t it  m ay be under  
w ater ; on no accou n t m u st th e  ladder be lifted  
u n til th a t  end is m ade secure. T h e h ead  lin e  should  
be t ig h t  and the  p o in t of th e  ladder pulled  hard in to  
th e  face. If th e  b u ck ets are show ing  above w ater  
th e y  should be m ade fa st  to  th e  ladder as soon  as 
p ossib le . If th e y  are not above w ater step s m ust 
be tak en  to  find ou t w here th e y  are and m ake th e  
end secure. I f  th e  b u ck ets are allow ed to  drop off 
th e  end o f th e  ladder and b oth  ends are lost 
especia lly  w hen w orking in  deep ground, it  m ay  be 
im possib le  to  recover them  ex cep t a t enorm ous 
cost.

(2) L adder L in e  B reaking. T h is m ay be a serious  
accident, especia lly  on dredges w ith  v ery  long  
ladders ; one of th e  w orst th in g s th a t m ay  happen  
in  an acc.d en t of th is  k ind  is for th e  lin e  to  com e ou t 
and jam b betw een  th e  sheaves. T he first th in g  to  
do is to  secure those ends of th e  lin e  th a t  are a v a il
able and p reven t any more line running ou t of the  
sheaves ; if there is  sufficient line le ft  in  the  sh eaves  
i t  m ay be possib le to  l i f t  th e  ladder, b u t, if  n o t, extra  
tack le  m ust be fastened  to  the  ladder to  assist. 
If a line com es out of a sheave and gets jam m ed, the  
ladder can usually  be lifted  b y  uncoupling th e  dead  
end and h ea v in g  from b oth  ends a t the  sam e tim e.

(3) B reaking of L adder H angers. A part from  th e  
actual s in k in g  of th e  dredge th is , in  som e aspects, 
is  th e  m ost serious accid en t th a t can occur on  
dredges w ith  v ery  long ladders. In  th is  case i t  is  
im possib le to  do any lift in g  on th e  hangers and the  
usual w a y  is  to  drop strops as far as p oss ib le  dow n  
th e  ladder and h eave from  th a t p o in t. T he ladder  
h o ist blocks w ould be ava ilab le  for th is  purpose.

(4) A S in k in g  Dredge. A  dredge is  v ery  lik e  a 
sh ip  excep t th a t it  has a flat b o ttom , and m uch less  
freeboard. On board sh ip  one of th e  crew  is to ld  off

to  exam in e th e  various com partm ents a t regular 
in terva ls and see th a t i t  is n ot m akin g  any water ■ 
i t  is  just as im portan t, if  n o t m ore so, to  do the same 
th in g  on a dredge. T he m ost dangerous part of the 
p on toon  is in  th e  w ell, as w hen  lift in g  the ladder it 
is  p ossib le  th a t a log  o f w ood m ay get caught 
b etw een  th e  sid e  of th e  ladder and pontoon, and 
tear  off a  chafing iron or spring a jo int. When 
lif t in g  th e  ladder i t  should a lw ays be seen that it is 
q u ite  clear and n oth in g  is jam m ed in the sides. 
T here have been  cases w here ladders have been 
broken  due to  h e a v y  logs floatin g  about a few feet 
under th e  surface, and g e ttin g  across the well hole 
under th e  pontoon . Should th e  w inchm an find the 
ladder very  h ea v y  to  lift  w hen it  is down he should 
im m ed ia te ly  in v estig a te , as a tim b er across the well 
hole m ay b e th e  cause of th e  trouble . On electrical 
dredges the  am m eters are placed in  such a position 
th a t  th e  m an w ork ing th e  m otor can always 
see w h at load is b ein g  ta k en  and should know at a 
glance w hen  th e  m otor is  exceed in g  the power 
necessary.

In  conclusion  th e  n ecessity  of cu tting down 
stop p ages to  th e  absolu te m inim um , should be 
em phasized . T he loss to  th e  com pany when a 
dredge is n o t w ork in g  is v ery  large. For example, 
a dredge m ay  be recovering  600 picu ls of tin ore 
w ork in g  600 hours per m onth . For every  hour that 
th e  dredge is stop p ed  one p icu l o f  ore less is 
recovered . A ssu m in g  th e  p rice of t in  to  be ¿220 
per to n , w h ich  is eq u iv a len t to  $66 per picul, and the 
cost of w ages on a large dredge to  be $10 per hour, 
th is  w ould  m ean a loss of $76 for every  hour that 
th e  dredge is stop p ed . To reduce stoppages to a 
m inim u m  i t  is  n ecessary  to  look  ahead. Tools 
should be k ep t in  readiness so th a t no tim e is lost 
w hen  th e  dredge does stop .

T I N  IN  B R I T I S H  C O L U M B I A
In  th e  C anadian  M in in g  Jou rn al for J u ly  5, 

there is an account b y  V ictor D olm age (late of the  
Canadian G eological Survey) of th e  occurrence of 
sta n n ite in th e  R evelstok e d istr ict, B r itish  C olum bia. 
The v e in  has been  under develop m en t for som e tim e  
b y th e  Snow flake M ining C om pany w ho hoped  
to  discover w orkable shoots of silver-lead-zinc ore. 
On th e  surface th e  v e in  is exposed  b y  open  cu ts, 
short tunnels and natural outcrops over a d istan ce  
of 700 ft. and con sists of quartz w ith  sm all bodies  
of silver-lead-zinc ore.

L ast year a lon g  cross-cu t w as started  w ith  
th e  object of cu ttin g  th e  v e in  a t  a  d ep th  of 600 ft. 
and a d istance from  th e  portal of 900 ft. A t th e  
p o in t w here th is  tun n el cu t th e  v e in  i t  w as found to  
contain  considerable am ounts of galena, zinc blende  
and a dark grey m ineral c losely  resem bling tetra -  
hedrite, and assays in d ica ted  h igh  silv er  values. 
A t th e  su ggestion  of F . W . G uernsey, C onsulting  
E ngineer to  th e  com pany, th e  grey  m ineral w as  
tested  b y  G. S. E ldridge & C om pany. On finding  
no an tim on y a q u a lita tiv e  an alysis w as run by  
Mr. E ldridge, w ho d iscovered  th e  presence of t in  
and copper and classified th e  m ineral as stan n ite . 
The m ineral has since been  te sted  b y  th e  D iv isio n  
of M ineralogy of th e  G eological Survey of Canada  
whose determ inations agree w ith  those of 
Mr. E ldridge. L ater, s ta n n ite  w as found in  a lm ost  
all of th e  w orkings and in  places is p resent in  large  
quantities. A t th e  in v ita t io n  of Mr. Guernsey  
the w riter accom panied  h im  on an exam in ation  
of the property.

R eports on  th e  p roperty  were published in a 
specia l p u b lica tion  issued  b y  th e  B ritish  Columbia 
B ureau of M ines a t th e  end of 1928 entitled 
" R eports on the  Snow flake and Waverley-Tangier 
M ineral D ep osits . ”

The geology of an area ly in g  im m ediately south 
of th e  d ep osits w as reported on bv  R. A. Daly 
in  M em oir 68, issued  in  1915 b y  th e  Geological 
Survey of Canada. T he geology of a much larger 
area, in clu d in g  th a t m apped b y  D a ly  and also the 
Snow flake and other deposits, w as mapped in 
1928 b y  Dr. H . C. G unning of the  Canadian Geo
logical Survey  and w ill be published  at an early 
d ate in  part “ A  ” of the  S u rvey’s Annual Summary 
report for 1928. T he w riter is indebted  to Dr. 
G unning for access to  h is m aps and report from 
w h ich  m uch of th e  fo llow ing inform ation  pertaining 
to  the  geology of th e  d ep osits w as obtained.

T he v e in  is one of a num ber of large and persistent 
parallel quartz vein s w h ich  can  b e  traced for several 
m iles along the  steep  m oun ta in  sides of th is rugged 
d istrict. I t  outcrops a t  e lev a tio n s of 5,500 to
6.000 ft., 6 m iles due north  of a  p o in t on the main 
lin e  of th e  Canadian P acific R a ilw a y  20 miles east 
of R evelstok e. I t  is  reached b y  a  good horse 
tra il w h ich  leads to  th e  fo o t of a  precip itous slope
1.000 ft. below  th e  cam p up to  w hich  passengers 
and freight are raised in  a sk ip  drawn b y  a gasoline 
driven  hoist.

The v e in s occur in  b lack , h ig h ly  carbonaceous, 
in  places grap h itic , arg illites . T hese are part of 
a th ick  series of qu artz ites, greenstones, argillites
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and limestones w h ich  occupy alm ost th is  entire  
region and are part of a s t ill larger group of m eta 
morphosed rocks know n as th e  Shuswap series, 
which is w idely  d istributed  in  B ritish  Colum bia  
and considered to  be of pre-Cam brian age. 
According to  Gunning the  argillites w hich  enclose  
the veins are underlain b y  th e  q uartz ites, green
stones and lim estones and the  w hole series folded  
into a close syncline overturned  to  th e  southw est 
and plunging to  the  southeast.

South of the deposits, in  th e  neighbourhood of th e  
railway, the steep ly  folded sed im ents are intruded  
by a vast number of parallel sheets of gran itic  rock. 
Besides these intrusions, w hich  are confined largely  
to the lower m em bers of th e  series, Dr. Gunning  
found also m any sm all stock s of gran itic rock w hich  
cut the argillites as w ell as all th e  other m em bers of 
the series. Two of these gran itic stocks are situ ated  
5 or 6 m iles to  the north of th e  t in  deposit and 
another 8 m iles to  th e  south , w hile  th e  l i t  par l i t  
injections come w ith in  3 m iles or less of th e  deposit. 
All of these granitic rocks are sim ilar in  appearance  
and consist of granite, granodiorite, and quartz  
diorite, differing from one another only in the  
amount of orthoclase and in  the  kind  of plagioclase  
present. M any of th e  parallel in jection s are 
pegmatitic in character and in  som e of them  
Gunning found, along w ith  the  orthoclase, m icro- 
cline, and m ica, sm all am ounts of beryl thus  
proving their true p egm atitic  character. Contrary  
to Daly’s in terpretation , G unning considers all 
these intrusions to  be m uch younger th a n  the  
sediments and would classify  them  w ith  the M esozoic 
intrusions of sim ilar com position  w hich  are w id ely  
spread throughout the  province. T his in terp reta
tion is well established  and accepted  b y  the  present 
writer as su b stan tia lly  correct. T he presence in  
the area of so m any intrusions of c losely  related, 
granitic rocks, strongly suggests the  probab ility  
of the presence at considerable depths of a very  
large body of sim ilar rock, of w h ich  th e  sm aller 
intrusions are mere appendices and w hich  w as 
probably the source of the so lu tions w hich deposited  
the tin  and other m etals.

The main veins are parallel to  the  bedding of the  
sediments w hich strik e northw est and dip from  
30° to 60° to  the  northeast. The v e in s vary from  
3 to 15 ft. in  w id th  and usually  con ta in  near the ir  
margins sheet-like inclusions of arg illite  w hich  
make their w idths rather indefin ite. For exam ple, 
in No. 3 tunnel the  t in  v e in  consists of 5 ft. 10 in. 
of quartz, 3 ft. 2 in . of arg illites and 5 ft. 7 in . of 
mixed quartz and arg illite . Large portions of 
the veins are devoid  of m etallic m inerals, though  
in other places p yrite , galena, zinc blende, 
etc. are abundant, e ith er in  solid  streaks or 
disseminations.

In all the vein s quartz is  the  on ly gangue m ineral. 
The m etallic m inerals are p yrite , galena, stan n ite , 
zinc blende, tetrahedrite , scheelite , w olfram ite, 
ruby silver (proustite), chalcopyrite and n ativ e  
silver. Chalcopyrite and n a tiv e  silver are present 
in only m inute q u an tities and are v isib le  on ly  
under the m icroscope. In  th e  N o. 1 v e in  on the  
Snowflake property stan n ite  is  present in  alm ost 
all the exposed parts of th e  v e in  w here other  
sulphides are present, and in  th e  new est w orkings, 
extending from  th e  long low -level tunnel, i t  is 
very abundant. In  a raise, w hich , at the  t im e of 
the exam ination  w as up 80 ft. from  a d rift east of 
the m ain tunnel, i t  is  m ore abundant than  any of the  
other sulphides excep t p yrite . The vein  in  the

raise is from  4 to  7 ft. w ide and in  places it  appears 
to  contain  as m uch as 10% or more stan n ite . At 
th e  tim e  of th e  exam in ation  t in  had not been  
discovered  in  any of th e  other vein s of th e  d istrict, 
b ut since then  stan n ite  is  reported to  h ave been  
found in  other vein s on th e  Snowflake and also on  
th e  R egal S ilver property.

U nder th e  m icroscope th e  stan n ite  can be seen to  
contain  num erous sm all rounded particles of 
chalcopyrite in  places so abundant as to  g iv e  the  
stan n ite  a bronze-like colour. T his is a  feature  
com m on to  stan n ite  from  other parts of th e  world. 
Sm all am ounts of ruby silver and a few  specks 
of n a tiv e  silver w ere observed in  th e  stan n ite. 
R u b y silver  w as seen also in  specim ens exam ined  
b y  Dr. Gunning. A n analysis of th e  stan n ite  
b y  G. S. E ldridge g a v e :  t in  26% , copper 31% , 
iron 3% , sulphur 29%  and te sts  for silver  show ed  
i t  to  be present in  considerable q u a n tity . As 
pure a p iece of stan n ite  as could b e  se lected  was 
analysed  b y  E . P o ite v in  of th e  D iv is io n  of 
M ineralogy of th e  Canadian G eological S u rvey , 
O ttaw a, w ith  th e  follow ing resu lts : tin , 26-65%  ; 
copper, 31-55%  ; zinc, 7-72% ; iron, 3-65%  ; 
sulphur, 29-76% .

In  th e  rich section  of th is  v e in  scheelite  and  
w olfram ite are present in  sm all am ounts. The 
m ost rem arkable feature of the  vein , in  w hich  
respect i t  differs from  all other know n t in  bearing  
vein s, is  th e  entire, or a lm ost entire, absence of 
cassiterite . N one has y e t  been  p o sitiv e ly  identified  
in  th is ve in , though sm all black crystals resem bling  
cassiterite  were observed in  certain  of the  polished  
section s of stan n ite  b u t have not y e t  been  identified  
w ith  certa in ty . I t  is  possib le th a t a t  greater  
depths th is  m ost com m on t in  m ineral m ay be  
found.

The order of d eposition  of the  m inerals in  th e  
v e in  w as n o t readily apparent even  from  the  
m icroscopic stu d y . The w olfram ite and scheelite  
crystals are intergrow n w ith  each other in  a manner 
w hich  in d icates th a t th ey  were deposited  sim ul
taneously . The sulphides are, in  the  m ain, later  
th a n  the  quartz b ut appear to  have all been  
deposited  during the  sam e general period of 
m ineralization . The ruby silver occurs in  sm all 
vein lets in  th e  stan n ite  and is probably of sligh tly  
later origin , b ut neither i t  nor the n a tiv e  silver  
appears to  be of supergene origin.

In  the ir  com position  and geological associations 
these v e in s resem ble more closely than  any others 
th e  tin -silver  vein s of P otosi, B o liv ia . B oth  are 
in  old sla tes or arg illites associated  w ith  com 
p aratively  young granodiorites and granites. 
All the  m etals and nearly all the m inerals present 
in  the  Snow flake v e in  are also present in  the  
B o liv ia n  vein s and, w hile m any other m inerals 
have been  found in  th e  P otosi ve in s w hich  have  
not y e t  been  discovered in  th e  Snowflake deposit, 
i t  is  very  probable th a t som e or all of these w ill 
be found as i t  is  further developed. The differences 
w hich  stand ou t a t present are th e  absence of 
galena a t P otosi and the  absence or great scarcity  
of cassiter ite  from th e  Snow flake.

T h e  R e f in in g  of  M a g n e s i u m .— In  Chemical 
and M etallurgical Engineering  for June, H . A. 
B akken of th e  A m erican M agnesium  Corporation, 
describes a m ethod of obtain ing m agnesium  of high  
p u rity  b y  sublim ation.

Com mercial m agnesium  is produced b y  
electro lysis of fused m agnesium  chloride. T his
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sa lt of h igh  p u r ity  can be ob ta in ed  from  certa in  
sa lt d ep osits. T he m eta l is  also produced b y  e le c 
tro lysis of calcined  m agnesite  in  a fused e lec tro ly te  
of fluorides. 1  he p u r ity  of th e  m eta l produced b y  
th ese  processes depends prim arily  upon the  p u rity  
of the  raw m ateria ls em ployed  ; b ut under certa in  
con d ition s i t  m ay n ot be feasib le  or ev en  desirable  
to  em ploy pure raw  m ateria ls. For th is  reason  a 
process has been  developed  to  p u rify  m eta l m ade  
from a re la tiv e ly  im pure and therefore cheaper ore. 
I t  m ay be m en tion ed  th a t such a process of purifica
t io n  is of value also in  th e  recovery of scrap m eta l.

M agnesium  has a re la tiv e ly  h igh  vapour pressure  
and th is property suggested  purification b y  d ist illa 
tion . A ccording to  th e  estim ated  values of Johnston  
[Ind. E ng. Chem. v . 9, p . 873, 1917), m agnesium  
has a vapour pressure of 100 m m . a t 920° C. A t  
860° C. th e  vapour pressure is 50 m m . of m ercury, 
w hile  a t 620° C. th e  vapour pressure is 1 m m. T here
fore, if  m agnesium  be h eated  to  a tem perature above  
its  m e ltin g p o in t, 651° C .,in  a closed container, under  
reduced pressure, d istilla tio n  of th e  m etal w ill occur. 
If a su itab le arrangem ent of retort and condenser 
be provided  th e  m eta l vapour w ill condense to  a 
liq u id  of h igh  p u rity .

In the  operation  of th e  d ist illa tio n  process (U.S. 
P a ten t N o. 1,594,345, Aug. 3, 1926) i t  w as foun d  
th a t  crude or im pure m eta l h a v in g  a to ta l  
m agnesium  con ten t of 90 to  95% could be converted  
in to  a product w ith  a p u r ity  of 99 ‘99% m agnesium . 
A n operating procedure w as w orked ou t to  p erm it  
of continuous operation  b y  charging m eta l in to  the  
retort a t in terva ls through a vacuum  lock  arrange
m ent, and sim ilarly  a t  in terva ls tap p in g  off the  
condensed m olten  liq u id  in to  m oulds conta ined  
w ith in  a vacuum  cham ber. In  th is  m anner th e  
purified m eta l could be produced in  in g o t form  
w ith ou t ox id a tio n  or the  form ation of air reaction  
products.

T he d istilla tio n  process, how ever, proved  e x 
p en sive and in  ad d ition  there w ere d ifficu lties in  
keep ing  the  low  residual pressures necessary in  the  
retort, condenser and tap p in g  cham bers, and also  
in  m ainta in ing  correct tem peratures in  th e  system . 
C ertain results led  to  th e  con sid eration  of the  
p o ssib ility  of su b stitu tin g  a su b lim ation  process 
(U.S. P a ten t N o. 1,594,344, A ug. 3, 1926). T his 
process operating a t a low er pressure, a t tem p era
tures below  th e  m eltin g  p o in t of m agnesium , 
reduced th e  ex p en sive  w ear on p la n t and larger  
un its w ere perm issible.

The accom panying figure is a lon g itu d in a l cross- 
section  of a  sin g le  u n it in  a b a ttery  of su b lim ation  
retorts. Supported vertica lly  in  a su itab le  structure  
is th e  m eta l retort com prising a ca st-stee l boot 
w elded to  a th in n er w rought-iron  condenser. The  
open end of th e  retort m ay be closed  b y  a quick- 
actin g  cover. A  g ask et is  em ployed  b etw een  the  
cover and retort. I t  has b een  found n ecessary  to  
w ater-cool th e  jo in t in  order to  m ain ta in  a sa t is 
factory vacuum  w ith in  th e  u n it. W ith in  the  
condensing end of th e  retort a c lo se ly  fittin g , 
rem ovable lin in g  is provided  upon w h ich  th e  
condensed m eta l dep osits. T he lin in g  is  sp lit  
longitud ina lly  in  order to  fa c ilita te  rem oval of the  
deposited  m agnesium .

In operation each  retort is  charged w ith  m etal 
to  be refined, p laced  in a furnace, and connected  to  
a vacuum  lin e. T he retort for ap p rox im ately  
one-th ird  of its  len gth  is h ea ted  in  a n y  su itab le  
m anner, preferably b y  a w ell-d istr ib u ted  gas flame. 
T he upper part of th e  retort, w h ich  serves as a

condenser, is surrounded b y  a sh eet-m eta l housing, 
h av in g  dam pers a t its  low er end and connected at 
its  upper end to  a m anifold . Control of the 
condenser tem perature is ob ta in ed  b y  th e  amount 
of dam per opening. T he tem perature of rapid 
su b lim ation  m ay vary  from  approxim ately  300° C. 
atO'OOl m m. pressure to  651° C. a t 2 mm. pressure. 
E xp erience has show n th a t successful operation 
consists in  h ea tin g  th e  charge to  a temperature of 
ap p rox im ately  600° C. for a period  of from 5 to 6 
hours under an absolu te residual pressure within 
th e  condenser of ap p rox im ately  0 5  to  0 1 5  mm. of 
m ercury. U nder th ese  con d ition s th e  evolution 
of vapour w ill be rapid. If  proper condensation 
fa c ilities  are provided  th e  rate of sublim ation  within 
lim its  w ill depend upon th e  q u a n tity  of heat applied 
to  th e  m eta l in  th e  retort.

I t  is essen tia l th a t  th e  tem perature in the con
den sin g  area be b e lo w  th a t of th e  m etal being 
sub lim ed , since th e  difference in  vapour pressure 
resu ltin g  from  th is  difference in  tem perature is 
th e  d riv in g  force w h ich  causes th e  rapid transfer 
of m agnesium  vapour from  th e  sub lim ing  to the 
condensing end of th e  sy stem . A s ind icated  above, 
in  order th a t th e  tem p eratu re  a t  th e  condensing 
end of th e  retort m ay  be varied , dam pers are pro
v id ed  to  control th e  q u a n tity  of cold air passing 
around th e  ou tsid e of th e  condenser. V ery satis
factory tem perature control m ay  be accomplished 
in  th is  m anner.

U nder the  con d ition s ou tlin ed , m agnesium  does 
not m elt but passes d irec tly  from  th e  solid  to the 
vapour sta te . T he vapour rises to  a cooler position 
w here i t  condenses on th e  lin in g  in  th e  form  of a 
coarsely crysta llin e  aggregate. W hen th e  charge of 
m etal has been  su b lim ed  (w hich can be determined
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by tabulating th e  average tem perature, am ount of 
charge, and tim e, or perhaps more sim p ly  b y  n otin g  
a sharp tem perature drop in  th e  condenser), the  
retort unit, after h av in g  been  sealed  under a vacuum  
by a suitable va lv e  arrangem ent, is  rem oved  from  
the furnace and allow ed to  cool. T he retort is then  
opened, the condensate and residue rem oved, and  
the retort is recharged. In operation  a group of 
units is carried through th e  cycle— i.e ., w h ile  one 
group is being cooled  a second group is being  
charged and a third  group is b ein g  heated .

During sub lim ation  th e  m ateria ls of the  charge 
having a higher bo iling  p o in t, such  as iron, 
aluminium, and silicon , rem ain behind  as a  residue. 
Very often, how ever, im pure m agnesium  m ay  
contain m etals w h ich  are v o la tile  under th e  con
ditions of operation. In actual practice it  has 
been found possible to  effect a separation  of vo la tile  
metals. If sod ium -contain ing m etal, for exam ple, 
be refined, th e  more vo la tile  sod ium  w ill, during the  
process, rise to  a cooler p osition  in  th e  condenser  
than w ill m agnesium  vapour. U nder su itab le  
conditions of tem perature control a deposit of 
sodium som ew hat contam inated  w ith  m agnesium  
will be found separated  from  th e  m ain  b od y  of 
deposited m agnesium . In  general it  can be said  
that the degree of separation  w ill depend upon the  
difference in  bo iling  p o in ts of the  m etals under 
consideration.

Magnesium purified b y  su b lim ation  is su b 
stantially free from m eta llic  im pu rities, as illustrated  
by the follow ing analysis : S ilicon , 0 '003%  ; iron  
and aluminium , 0'007%  ; m agnesium  b y  difference, 
99'99%. The p u rity  show n com pares very  favour
ably w ith the purest ob tainab le zinc, t in , copper, 
aluminium, and iron. B ecause of the  absence of 
reactive gases during th e  process, th e  deposited  
mass is free of adm ixed  ox ides or n itr ides. In  
addition, m agnesium  so purified is free from non
reactive but soluble gases, as, for exam ple, hydrogen.

G eo log ica l  S u r v e y s  in t h e  C r o w n  C o lo n ie s .—  
In his presidential address to  Section  C of th e  B ritish  
Association for the  A dvancem ent of Science, 
Sir Albert E. K itson  dealt w ith  “ The U t ility  of 
Geological Surveys to  Colonies and Protectorates  
of the B ritish  E m pire.” A fter touchin g  on the  
history and benefits of such surveys he proceeded  
to their functions, and we quote h is rem arks in  
full herewith.

In considering th is  k ind  of geological survey  
it should be rem em bered th a t it  differs greatly  
from the geological surveys of old countries in  the  
mode of operations necessary.

The fact th a t it  functions in a young undeveloped  
and com paratively unknow n country, probably  
devoid of detailed  m aps, and w ith  poor and slow  
means of transport, com pels i t  to  adopt m ethods  
and undertake d u ties en tirely  foreign to  surveys  
long established. These surveys are able to  place 
at once, on accurate m aps, w h ile  in  th e  field, the  
geological features of an y  d istrict th a t is being  
examined. The geo log ist of th e  Colony, how ever, 
has not th e  great benefit of such m aps, nor usually  
any reliable m aps w ith  good contours, and so, 
where field m apping in  d eta il has to  be done, or 
special areas surveyed , a ground-work m ap has 
to be m ade b y  him self. The collection  of all 
inform ation and th e  preparation of the  topographical 
map in vo lve  the  expenditure of b y  far the  greater  
portion of the  t im e, labour, and expense of such a 
survey. T h is m ay represent upwards of four- 
fifths of the  tim e in  certain  typ es of country, 
the geology of w hich  is not of great variety . W hen

com paring, therefore, th e  character and production  
of m aps and reports of a young colony w ith  those  
of G reat B rita in , due allow ance should be made 
for these different cond itions.

O pinions differ as to  h ow  th e  w ork is to  be  
com m enced. One geo log ist m ay consider it  
ad visab le to  m ake first a series of rapid recon
naissances. through th e  various d istr icts, along  
natural boundaries such as th e  coast-lin e, large 
rivers, m ain  paths or roads, railw ays, if  an y , 
or through prom ising b elts of country ; th en  later  
a series of rapid cross-traverses connecting w ith  
th e  first series, and la ter  s t ill  num bers of others 
lin k in g  the  tw o  series in  various directions. T his 
m ethod enables h im  to  get, in  the  q u ick est m anner, 
a general know ledge of the  geology of th e  country  
as a w hole. The m apping, in  d eta il, of th e  geology  
in  conform ance w ith  a  m ath em atica l schem e of 
d iv ision  of th e  country, can be done later as 
opportun ity  offers.

A nother geologist m ay prefer to  su rvey  in  d eta il 
certain  areas, such as a know n m ining field, a belt 
of country, or th e  m ain lin es of com m unication , 
leav in g  o u tly in g  d istr icts for later work.

B oth  m ethods h ave th e ir  advantages and d is 
advantages, b ut th ese  cannot be discussed in  th is  
address. T he particu lar features of the  cou n try  
and th e  w ishes of th e  G overnm ent w ill determ ine  
th e  system  of w ork.

T he fo llow ing rem arks ind icate various a c tiv itie s  
of a su rvey  of th is  k ind.

R econnaissances and rapid surveys through th e  
country, n o tin g  sp ecia lly  the  physiography, nature  
of rocks w ith  th e ir  structural features (anticlines, 
synclines, strike, dip, fo liation , c leavage, jo inting, 
faults, d yk es, and reefs), nature, occurrence 
and te stin g  of m inerals in  rocks and gravels of 
stream s b y  crushing and panning. K inds of soils, 
nature and volum es of stream s regarding irrigation  
and w ater-pow er, underground w ater supplies, 
sites for dam s and reservoirs, archaeological notes, 
collection  of rocks, m inerals and concentrates, 
w ith  general reports on all, and prelim inary special 
reports on m ineral deposits and other in terestin g  
features.

D eta iled  surveys and reports on particular areas, 
deposits and occurrences, such as m entioned  in  
th e  preceding paragraph.

Special reports on th e  country along routes of 
proposed railw ays, w ater-pow er, san itation , and  
other m atters.

A ssistance and advice to  other D epartm ents  
on geological m atters.

Surface and underground surveys of m ines, w ith  
reports, m aps, and sections.

A dvice to  m ining com panies and prospectors 
on th e  exam in ation  of the ir  m ines, areas, and  
specim ens of rocks and m inerals.

A ssays, analyses and other determ inations of 
sam ples of m inerals co llected  b y  the  survey, or 
received  from th e public , w ith  reports on them .

A d vice to  G overnm ent regarding operations of 
prospectors and p revention  of fraudulent flotation  
of com panies.

A ssistance to  educational in stitu tio n s b y  inform a
tio n  supplied  and descrip tive m useum  collections.

Scientific (m ainly geological and geographical) 
reports, w ith  m icroscopical and chem ical descrip
tio n s of rocks, m aps, and photographs.

Special exam in ation  of m inerals in  concentrates  
and reports on them .

P u b lica tion  of reports, m aps, sections, assays, 
analyses, etc.
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F orm ation  of a  geological m useum , m a in ly  of 
p ractical geology, w ith  descriptions and uses of the  
m ateria ls therein .

There are num bers of other k inds of geological 
w ork th a t need en largem ents of th e  staffs of the  
G eological Surveys before th e y  can  be undertaken , 
such as observations w ith  regard to  :—

Transport of sed im en t and chem ical character of 
w ater in  stream s.

In land d enudation , and coasta l erosion.
Underground flow of w ater through rocks.
D ecay  of rocks under trop ical cond itions.
Sir A lbert then  proceeded to  describe briefly  

th e  m ain features of th e  m ethod adopted  in  the  
Gold Coast in  th e  rapid exam in ation  of cou n try  
possessing no reliab le m aps.

Traverses are m ade, by  b icycle  m ain ly , w ith  
(a) th e  prism atic or p ock et com pass, for d irection  ; 
(ib) cyclom eter, or m easuring w heel, for d istan ce ; 
(c) aneroid barom eter, w ith  therm om eter a ttached , 
for a ltitu d e and tem p er a tu re ; and (d ) w atch , 
for tim e.

On lea v in g  a cam p all four observations are taken , 
but in stead  of th e  traverse b ein g  tabu lated  in  
colum ns as usual— w hich  m ethod g iv es no graphic  
id ea  of the orien tation  of the  traverse— th e  graphic  
m ethod is used. T his show s a t  once th e  d irection  
being taken , for th e  bearing of each  lin e  is roughly  
p lotted  in  th e  field-book, as to  d irection  and  
length , and a  continuous traverse ob ta in ed , in  
w hich, in its  rela tive p osition , each natural feature  
is  placed. T he observations em brace features, 
such as sites of cam ps, and prom inent landm arks, 
edges of stream  flats and banks, w ater-levels, 
gullies, tops of rises or ridges or p la teaux , edges of 
p lateaux  or h ills, hu ts, v illages, outcrops of rocks, 
show ing dips, strik es, characters and an y  specia l 
features. A ll four observations (a— cL) are tak en  
at each of such places, excep t th e  occasional om ission  
of th a t for t im e  w hen stoppages are frequent. 
B u t at p laces w here th e  stoppage is for ten  m inu tes  
or more th e  t im e  observation  also is  ta k en  on  
leaving, for th e  purpose of correction for a ltitu d e  
because of change in  air-pressure.

As far as possib le sam ples of th e  gravels of all 
stream s, as w ell as th e  loam  besid e outcrops of 
quartz reefs and d yk es, and th e  m ateria l from  
road-gutters or p aths, are panned , and concentrates  
of h ea v y  m inerals ob tained . (In certa in  ty p es  
of country pann ing is th e  m ost usefu l a id  to  
prospecting, n o t on ly  in  the  d iscovery  of gem s and  
stab le m eta llic  m inerals, such  as n a tiv e  gold, 
platinoid  m inerals, ox ides of t in , thorium , tita n iu m , 
iron, chrom ium , tun gsten , and m anganese, b u t also  
of m any rock-form ing m inerals, w h ich  in d ica te  
the  probable character of th e  rocks a t  th e  sp ot, 
or in  the  basin  of th e  stream  tested .) S p ecim ens  
of rocks and sam ples of quartz are co llected  for 
reference, m useum  purposes, m icroscopic ex a m in a 
tion  of th in  section s, or te s t in g  b y  assay, analysis, 
or other m ethods. Coal, lig n ite , lim e sto n e , and  
other econom ic rocks, brick  and p o ttery  clays, 
and p igm ents are s o u g h t ; also fossils , w h ich , 
if found, are used to  d eterm ine th e  age of th e  stra ta  
associated  w ith  them .

In addition  to  the  general observations in d icated , 
notes are m ade of th e  colour, k in d , and th ick n ess  
of soil, the nature of th e  v eg eta tio n , size and kind  
of stream  and gravel, and m easurem ent of volum e  
of w ater— w hen there is op p ortu n ity , and if of 
possible econom ic value, w ith  regard to  dom estic  
supplies and possib le hydro-e lectr ic  pow er and  
irrigation.

I t  w ill thus be seen  th a t th e  geo log ist in  a new 
country , b y  ta k in g  th e  op p ortu n ity  to  make the 
observations m entioned  in  th e  la st section is 
help ing h is colleagues in  other departm ents by 
co llectin g  ev id en ce of probable future value.

On th e  com p letion  of several traverses roughly 
parallel w ith  one another, particu larly  if they 
h av e  b een  m ade across th e  str ik e  of the  rocks, a 
large am ount of usefu l geological and topographical 
in form ation  is ava ilab le. From  th is  a map can 
be prepared, w ith  p ossib ly  a connexion  w ith some 
d efin ite ly  fixed p o in t, and on i t  all natural features 
observed  can  be show n, su fficien tly  near to  accuracy 
to  serve fu lly  th e  purpose of a m ap to a com
p a ra tiv e ly  sm all scale.

To th is  can be added th e  geo logy  and mineral 
occurrences, th e  various geological d iv isions present 
in  th e  area b ein g  show n in  their  respective colours, 
in  agreem ent w ith  th e  general schem e adopted 
for A frican geological surveys.

I t  w ill, therefore, be seen  th a t in  a young country 
w h ich  has no topographical su rvey  of its own, 
or one w h ich  is on ly  p artly  surveyed , i t  is imperative 
th a t som e such  m ethod as ou tlin ed  should be 
adopted  before a n y th in g  approaching a real repre
sen ta tion  of th e  features can be shown.

L e a c h in g  M a n g a n e s e  O r e .— An interesting 
process for m anganese ex traction , in  v iew  of the 
shortage of m anganese ores in  th e  U n ited  States, is 
described  in  th e  Engineering and M in in g  Journal for 
June 29 and Ju ly  6. T he account deals w ith the 
a p p lication  of th e  B radley  process to  siliceous iron 
ores from  th e  Cuyuna R ange, M innesota, which 
carry abou t 15% m anganese.

F irst, th e  rock to  be trea ted  is crushed and 
ground to  pass 65-m esh , th e  size  found most 
effective . I t  is  th en  roasted  in  a reducing atmo
sphere, u sing  b last-furnace gas, partly  burned 
w ater gas, or producer gas, a t a tem perature of 
ab ou t 750°. F . T h ereb y  th e  M n 0 2 in  the  rock is 
reduced to  MnO and th e  F e 20 3 is  reduced to  Fe30 4, 
w ith  a m inim um  of red u ction  to  FeO. MnO and 
FeO  are so lub le and F e 50 4 is in solub le in ammonium  
su lp h ate in  aqueous solu tion .

The reduced ore tak en  from  th e  roasting furnace, 
after b ein g  cooled p artly  ou t of con tact w ith  air, is 
dum ped in to  am m onium  su lphate liquor, the latter 
at a  tem perature of about 190° F ., as it  is obtained 
from  evaporators w h ich  are in  th e  circuit. The 
resu ltin g  action  is know n as d igestion , and the tank 
in  w h ich  it  ta k es place as a d igester. T his digester 
con sists of three shallow  trays and is equipped 
w ith  paddles revo lv in g  on a vertica l central shaft, 
for th e  purpose of p rom oting con tact between ore 
and liquor in  each  tray.

T he m anganese ox id e  in  th e  ore is d issolved and 
becom es m anganous su lp h ate. T h is reaction 
generates am m onia gas, according to  the  eq u a tio n ;—• 
MnO +  (N H 4)2 S 0 4 =  M n S 0 4 +  2 N H 3 +  H 20 .
T he am m onia is w ithdraw n b y  an exhauster and 
piped  to  am m onia  tow ers, or precip itators, for 
further use. In  these p recip ita tors th e  ammonia 
gas com es in  con tact w ith  sprays of th e  liquor 
con ta in in g  th e  m anganous su lp h ate , w ith  the  result 
th a t th e  m anganese is p rec ip ita ted  as manganous 
h ydroxide, according to  th is  reaction  :—
M n S 0 4 +  2 N H 3 +  2 H 20  =  (N H 4)2S 0 4 +  Mn(OH)2. 
T he m anganous h yd roxid e requires to  be further 
oxid ized  b y  atm ospheric air in  order th a t the 
p recip ita te  m ay be stab le and h ea v y  enough for 
se ttlem en t in  th e  liquor. T h is is  accom plished  
b y  allow ing air to  en ter on th e  minus-pressure 
side of the  am m onia gas exh au ster, w here it  mixes
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with the am m onia gas, o x id a tio n  occurring in
the towers as p recip ita tion  takes p lace :__

2 M n(OH)2 +  0  =  2 M nO.OH +  H ,0 .
Leaching and p recip ita tion  are b oth  produced  

by a reversible chem ical reaction . The direction  
in which the reaction  proceeds depends on th e  
degree of concentration  of m anganous su lphate  
in the liquor and on th e  excess of am m onium  
sulphate present. Control of the  process is 
accordingly secured b y  th e  order in  w h ich  the  
flowing liquor encounters the m etals and the  
ammonia gas. I t  is desirable th a t the  liquor going  
to the precip itator shall con ta in  a m axim um  of 
manganous su lphate and a m inim um  of am m onium  
sulphate. In th is con d ition  its  su scep tib ility  to  
reaction w ith  am m onia gas is  a t a m axim um , and, 
consequently, m anganese m ay be m ost read ily  
precipitated.

The precip itate is stab le and m ay be se ttled , 
washed, dried, and sintered . A p p lication  of air 
in changing the  unstable m anganous hydroxide  
to a stable p recip ita te of m anganic hydroxide  
was a point developed b y  Bradley.

The process has been  tested  on a sem i-com m ercial 
scale, the experim ental cap acity  being 4 tons of ore 
per day, and plans are in  hand for a larger p lant.

H elium  O c c u r r e n c e s  in N e w  Z e a la n d .—  
Chemical Engineering and M in in g  R eview  for 
May 6 quotes a  paper appearing in  th e  N ew  
Zealand Journal of Science and Technology by  
C. C. Farr and M. N . R ogers describ ing in v estig a 
tions into occurrences of helium  in  natural gas in  
New Zealand. A  large num ber of exam in ation s  
were made, e ig h ty  sam ples being collected , nearly  
all of which show ed the  presence of helium . T hough  
none of these in d ica ted  the  presence of helium  in  
commercial q u an tities th e y  show ed widespread  
distribution in  N ew  Zealand natural gases. The 
following tab le  g ives th e  results of analysis of 
64 samples from  11 reg io n s:—

N um ber H elium .
R egion . of sources 0//o

K otuku 5 0 •022
M asterton 3 O' 034
Pongaroa 4 0 ■015
W eber 5 O' 016
Taranaki 14 O' 0045
Rotorua 5 0- 002
Morere 7 0- 022
Gisborne 7 O' 012
E ast Cape 12 O' 006
Q ueensland . 1 0- 042
H anm er 1 0- 120

'ugh none of these occurrences is of com m ercial
value, as already m entioned , th e  p o ss ib ility  of 
using the gas a t H anm er for p rovid in g  exp eri
mental q u an tities of the gas m ust not be overlooked. 
The gas contains up to 96% of m ethane w hich  is 
easily condensed b y  liq u id  air, and th e  helium  
thus readily extracted . The q u a n tity  of gas 
available is about 8,000 cu. ft. per d ay and th e  
recoverable helium  10 cu. ft. per day.

S H O R T  N O T I C E S
G eology  a n d  E n g in e e r in g  fo r  D a m s  and  

R eservo ir s .— In Technical Publication  No. 215 of 
the American In stitu te  of M ining and M etallurgical 
Engineers, C. P. B erkey, Kirk Bryan, O. E. Meinzer, 
C. Terzaghi, G. H . M atthes, L. W . Fisher, R. D. 
Ohrenschall, C. K . W entw orth , L. C. Glenn, and
H. T. S team s contribute papers concerning the  
geology of dam  and reservoir sites.

C o a l-c le a n in g .— In Technical Publication  N o. 2 19 
of the A m erican In stitu te  of M ining and M etal
lurgical Engineers, W . L. R ennick ancl G. B. Jones 
describe th e  H ydrotator process for cleaning fine 
coal.

R o a s t in g  of  Z inc S u lp h id e  O res .— In Technical
Publication  No. 220 of the  Am erican In stitu te  of 
M ining and M etallurgical Engineers, H . R. H anley, 
C. Y . Clayton, and D avid  W alsh publish  results on 
th e  form ation of insoluble zinc com pounds during 
roasting.

A u s t r a l ia n  Zinc S la g s .— In Technical P ublica
tion  N o. 222 of the  Am erican In stitu te  of M ining 
and M etallurgical E ngineers, Philip  S. Morse 
describes th e  slags form ed b y  the  use of h igh  zinc  
charges in A ustralian lead-sm elting practice.

F lo ta t io n  R e a g e n t s .— In Engineering and M ining  
Journal for June 22, A. M. Gaudin g ives sta tist ic s  
concerning the annual consum ption of reagents used  
in  flotation .

F lo t a t io n  of  L e a d -S i lv e r  C a r b o n a te  O r e s .—
In Engineering and M in in g  Journal for June 15, 
L. J. Christm ann and S. A. Falconer describe te s ts  
on reagents for th e  flotation  of oxid ized  lead ores.

U n d e r g r o u n d  C oal  C o n v e y in g .— In th e  Colliery 
Guardian  for June 28, there is a report of the  
in vestiga tion  b y  th e  M idland C om m ittee on th ;  
underground con veyin g  and loading of coal b y  
m echanical m eans.

V e n t i la t io n  P r o b le m s .— In the  Transactions of 
the Institu tion  of M in ing  Engineers for June, W . E. 
Cooke and I. C. F. S tath am  g ive results on experi
m ents to  determ ine th e  resistance to  flow of air at 
bends and in stra igh t a irw ays.

C o a r se  S a n d  F lo ta t io n .— In Canadian M in ing  
Journal for M ay 24, A. W . Fahrenw ald and C. 
Thorn g ive experim ental results of a process em body
ing flotation, classification and tabling.

P e n n s y lv a n ia n  M a g n e t i te .— In Economic 
Geology for June, W . H . Callaghan and W . H. 
N ew house g ive the results of a s tu d y  of the m agnetite  
ore-body a t  Cornwall, P ennsylvan ia .

H e m a t i t e  M in in g .— In Engineering and M ining  
Journal for June 22, there is an account of m ining  
hard h em atite  in M ichigan by L. Eaton.

G a sp e  Z in c -L ea d  F ie ld .— In th e  Canadian  
M ining Journal for June 7, 14 and 28, F . J. A lcock  
g ives an account of th e  zinc-lead field of Central 
Gaspe.

H u e lv a  O re-b o d ie s .— The Geological M agazine  
for July, contains an account of th e  structural 
relationships and genesis of the  p y r itic  ore-bodies 
of H u elva , b y  G. V. D ouglas.

D e e p  W in d ing .— The Journal of the South A frican  
Institu tion  o f Engineers contains a  paper b y  W . 
E lsdon-D ew , on th e  w inding equipm ents at N o. 4 
Shaft, C ity D eep.

S u lp h u r ic  A cid  M a n u fa c tu r e .— Industria l and 
Engineering Chem istry for Ju ly  contains a  descrip 
tion  of the  new  con tact sulphuric acid  process and  
p lant of the  Selden Co., of P ittsburgh , w ritten  by  the  
inventor, A. O. Jaeger. The con tact m asses used in 
th is process contain  as their a ctiv e  ingredients non- 
siliceous base-exchange bodies in w hich  vanadium  
oxide is present in the  non-exchangeable nucleus. 
I t  is claim ed th a t  th e  c a ta ly tic  reaction  is not 
v itia ted  b y  the  presence of “ ca ta ly st poisons ” in  
th e  gases, and th a t low -grade sm elter gases can be  
used w ith  success.

C a lc u la t io n s  in  O re  D r e s s in g .— In Technical 
Publication  N o . 214 of th e  A m erican In stitu te  of 
M ining and M etallurgical Engineers, W . Luyken  
and F.. Bierbrauer aim  to  show  th a t i t  is  possible
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to  se t up a p o sit iv e  m ethod  for ca lcu lation s in ore 
dressing, w h eth er i t  is desired to  com pare enrich 
m en t resu lts on sim ilar or d issim ilar ores, or to  
m ake th e  com parison on th e  basis of e ith er  th e  
ab so lu te or th e  econom ical efficiency, d esp ite  the  
num ber of factors upon w h ich  th e  resu lt depends  
b ein g  large.

R E C E N T  P A T E N T S  P U B L I S H E D
A copy o f the specification o f any of 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 patent.

34,493 of  1927 (312,097).  I .  G. F a r b e n i n d u s t r i e  
A .-G ., Frankfort-on-M ain, G erm any. Im p rove
m ents and add itions to  P a te n t N o . 259 ,447 , w h ich  
dealt w ith  th e  m anufacture of chrom ates from  
chrom ium  ore.

5,511 of  1928 (285,824). I. G. F a r b e n i n d u s t r i e  
A.-G ., Frankfort-on-M ain, G erm any. Im p rove
m ents in th e  e lectro ly tic  production  of m etals, 
w hereby a uniform  passage of e lectro ly tes through  
th e  cells is  ensured.

5,978 of  1928 (312,395) and 11,966 of  1929 
(312,403). E l e c t r o - B l e a c h  a n d  B y - P r o d u c t s ,  
L t d . ,  and H o l l i n s ,  J . ,  M iddlew ich, C hester, and  
J e p s o n ,  D ., of Glossop, D erby. Im provem ents in 
the  electro-deposition of m eta ls, p articu larly  
dealing w ith  th e  prevention  of th e  accum ulation  of 
an od e-sludge.

7,715 o f  1928 (312,719).  W . B . M a k i n s  and  
B r o w n  a n d  M a k i n s ,  L td ., London. A  m eans and  
apparatus for preserving w ood , w hereby air is 
extracted  from  th e  w ood b y  a vacuum , prior to  
spraying w ith  preservative .

9,467 o f  1928 (312,441). G e n e r a l  E l e c t r i c  Co., 
L t d . ,  London, and R . W . W . S a n d e r s o n ,  W em bley, 
M iddlesex. M anufacture of n ickel-iron a lloys b y  
sim ultaneous electro-deposition  from  solu tions con
ta in in g  com pounds of b o th  th e  m eta ls.

9,712 of  1928 (313,242). T h e  S i l i c a  G e l  
C o r p o r a t i o n ,  B altim ore, M aryland. Im provem ents  
in  or rela ting  to  th e  m anufacture of s ilica  and  
sim ilar gels.

22,311 o f  1928 (313,797).  L . J o n e s ,  M uncie, 
Delaw are. A  m ethod  and apparatus for th e  reduc
tion  of th e  am ounts of im purities in m olten  m etals, 
using a slag  layer w hich  ox id izes th e  im pu rities.

22,669 o f  1928 (302,994). F r i e d  K r u p p  A .-G ., 
Essen, G erm any. An im proved  iron-niokel a lloy  
w hich  possesses a h igh  in itia l perm eability .

N E W  B O O K S, P A M P H L E T S , Etc.
[W Copies of the books, etc., mentioned below can be obtained 

through the Technical Bookshop of The M ining  M agazine, 
724, Salisbury House, London, E.C. 2.

P r o v i s io n a l  G e o lo g ic a l  M ap  o f  t h e  G o ld  C o a s t  
and W ester n  T o g o la n d .  W ith  brief d escrip tive  
n otes b y  Sir A l b e r t  E . K i t s o n .  Scale ygoPoFo- 
N ineteen  p lates, price 2s. 6d. P ub lished  under the  
a u th ority  of th e  G overnor o f th e  Gold Coast.

A d v a n c e d  M in e  R e s c u e  T r a in in g .  P a rt II I  : 
P rotection  aga in st gases encountered  in m ines. 
B y  J .  J .  F o r b e s  and G. W . G r o v e .  P aper backs 
53 pages, price 15 cen ts. M iners Circular 35. 
W ashington  : Bureau of M ines.

G r a p h ic a l  T e r r a n e  C o r r e c t io n  f o r  G r a v i ty  
G r a d ie n t .  B y  D o n a l d  C. B a r t o n .  P aper backs, 
12 pages, price 10 cen ts. T echnical paper 444. 
W ashington : Bureau of M ines.

P r e c ip i ta t io n  o f  L e ad  a n d  C o p p e r  f r o m  
S o lu t io n  on S p o n g e  Ir on .  B y  G. L . O l d r i g h t ,
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COMPANY REPORTS
Tanganyika C o n c e s s io n s .— T he report for 

the year ended D ecem ber 31, 1928, show s th a t  
the output of copper of th e  Union M inière w as  
112,456 tons, as aga in st 89 ,155 tons in the previous 
year. The major p ortion  of th e  increase is  due to  
the reverberatory furnace a t P anda, w h ich  cam e  
into full operation during th e  year and produced  
41,908 tons of copper. A further n otab le  feature is 
1,049 tons of copper from  th e  te s t  leaching p lan t  
at Panda, and the report sta te s  th a t th e  full leaching  
plant is nearly com pleted  and is exp ected  to  be 
working before th e  end of th is  year. The ore 
reserves are 78,000,000 tons averaging about 
6-5% copper, 1,911,000 tons h a v in g  been m ined  
during 1928. The ou tp u t of cassiter ite  w as 364 tons, 
which was treated a t H oboken, w here 419 tons of 
refined tin were produced during th e  year. The 
Oolen plant produced 450 tons of cob alt in  various  
forms, w hilst the  radium  p lan t increased its  sales 
from 26 to 42 gram m es. T he second u n it of th e  
electrolytic copper refinery a t H oboken is com plete, 
and during th e  year 39,000 tons of e lectro ly tic  
copper were produced. A m ong other in terests of 
the company, th e  K ansanshi m ine has been  
developed to  som e e x te n t and large reserves of 
payable ore are said to  be ind icated . P rospecting  
work continues in th e  Southern Sudan and U ganda, 
and also in th e  Luano m ineral areas. The accounts  
show receipts from  dividends, e tc ., equal to  
¿303,739 and ¿271,537 profit on th e  sa le  of shares, 
the net profit being ¿495,497. D ividends am ounting  
to 7|%  have been paid.

Bwana M ’K u b w a  C o p p e r .— The report for th e  
year ended March 31, 1929, show s th a t 301,901 short 
tons of ore w as delivered to  th e  m ill and leaching  
operations on 235,150 short tons y ielded  copper  
oxide equal to  6,160 short tons of refined copper. 
The ore reserves to  the  250 f t . level and in the  
dumps were estim ated  a t 2 ,708,005 tons. The  
drilling program me a t th e  N ’K ana m ine has been  
vigorously pursued and as a resu lt a to ta l reserve of 
35,000,000 tons has been ind icated— 31,000,000 tons  
sulphide and 4 ,000,000 tons m ixed  oxide and  
sulphide. The average grade w as 4-2%  copper. 
During the year work progressed stea d ily  on the  
N’Kana concession under th e  direction of the  
Rhodesian Selection T rust, L im ited , w ith  
satisfactory results. On the  y ea r’s operations  
there w as a d eb it balance of ¿23,687, but th is  
and also th e  d eb it balance of ¿289 ,458  at 
March 31, 1928, have been m et b y  th e  surplus of 
¿107,129 arising on th e  sale of shares acquired  
in respect of a participation  in a m ineral venture  
in South Africa and by transferring ¿206,016 from  
premium on shares account.

Otavi M in es  an d  R a i lw a y .— The o u tp u t for 
the year ended  March 31, 1929, w as 161,000 tons  
of ore and 47 ,000 tons, w ith  an average con ten t of 
12-4% copper, 28'2%  lead, and 257 gram m es 
silver per ton, w ere sh ipped . The o u tp u t of the  
smelter w as increased  to  14,727 tons of copper  
matte, w ith  an average con ten t of 35%  copper, 
23'2% lead , and 450 gram m es silver  per ton  ; and  
also 5,004 tons m eta llic  lead averaging 96'7%  lead  
and 788 gram m es silver per ton. N otw ith stan d in g  
the downward ten dency  of th e  German stee l 
industry, th e  exports of ferro-vanadium  were 
increased. T he gross receipts were ¿865,617 and the  
net profit ¿151,655, from  w hich  ¿133,333 w as 
distributed as d iv idend, equal to  16'66% .

S h a m v a  M in es .— In th e  report for th e  year  
ended D ecem ber 31, 1928, i t  is  s ta ted  th a t
573,400 tons of ore were crushed producing  
76,305 oz. of gold, va lue ¿326,089. The ore reserves  
were estim ated  a t 725,000 tons, averaging 3-2 dw t. 
per ton, w h ich  includes 99 ,000 tons in th e  Asp m ine  
running 5-0 d w t. per ton . The profit w as ¿36,619, 
increased b y  th e  am ount brought forward to  
¿49 ,589 , and ¿45,000 w as d istributed  as dividend, 
equal to  7^%.

T a q u a h  an d  A b o ss o  M in es .— T he report for 
th e  year ended March 31 la s t  show s th a t  
115,587 tons of ore were treated  y ield in g  41,046 oz. 
of gold, va lue ¿174,384. Ore reserves were  
261 ,206  tons, va lue 34s. 6d. per ton . T he report 
show s a loss for th e  year of ¿8 ,599 , w h ich  w as m ainly  
due to  ad ju stm en ts n ecessita ted  b y  the  introduction  
of new  pow er p lan t hold ing up th e  developm ent 
of richer ore, th e  m ill becom ing tem porarily  
dependent for supp lies on the  low er grade sections  
of th e  property.

T r a n s v a a l  G o ld  M in in g  E s ta te s .— D uring the  
year ended M arch 31 la st  187,994 tons of ore were  
m illed for 61,569 oz. of gold. T he revenue w as  
¿262,000, equal to  27s. lOd. per ton  m illed . W orking  
expenditure w as ¿236,274, or 25s. Id . per ton, and  
w orking profit ¿25 ,725 . T he ore reserves a t the  end  
of th e  financial year to ta lled  509,362 tons, of an 
average va lue of 7'5 d w t., a decrease of 98,415 tons  
and of 0'2 d w t. in  va lu e. D ividends a t th e  rate of 
5% absorbed ¿25,599.

G rea t  B o u ld e r  P r o p r ie ta r y  G o ld  M ines .—  
D uring la st  year th e  m ine continued  to  be p artly  
worked on tr ib ute , the  com p any’s share of bullion  
am ounting to  ¿180,242. E xpenditure to ta lled  
¿156 ,809 , leav in g  a cred it balance of ¿23,433. The 
ore reserves a t th e  end of 1928 were 81,122 tons, 
as com pared w ith  83,002 tons a t D ecem ber 31, 1927, 
th e  grade being a l it t le  b etter  a t 9T 123  d w t. The  
p o licy  of d evelop ing new  ore sim ultaneously  w ith  
trib ute operations is being continued and the  
m anager expresses th e  v iew  th a t  favourable results 
w ill be obtained  from  w ork at th e  800 and 900 foot  
levels betw een  E dw ards and Lane sh afts.

S o u th  K a lg u r l i  C o n s o l id a te d .— T he report 
of th is  com pany for th e  year ended March 31, 1929, 
show s th a t 102,548 tons of ore were treated , y ield ing  
45,180 oz. of gold, va lue ¿191,911. The w orking  
cost of 30s. 4'65d . per ton  show s a reduction of 
8'8d. per ton  in com parison w ith  th e  preceding  
year. The ore reserves a t th e  end of th e  financial 
year w ere 236,000 tons blocked out, average value  
9 d w t. per ton, and 93,000 tons “ probable o re ,” 
average value 6'24  d w t. per ton. T he w orking  
profit for th e  year am ounted  to  ¿31,766, of w hich  
¿31,251, or 2s. 6d. per share, w as d istr ib u ted  as 
d ividend.

B la c k w a te r  M in es .— D uring th e  year ended  
D ecem ber 31, 1928, 39 ,907 tons of ore w as treated  
for gold value ¿70,525. T he tonnage m illed  show s 
a decrease of 1,455 on th e  preceding year, b u t  
th e  y ield  per ton  w as 2s. l-82d . higher. T he  
estim ated  ore reserves a t th e  end of th e  year w ere  
76,030 tons of an average va lue of 9-12 d w t. over a 
w id th  of 42 inches, an increase over th e  preceding  
year of 5,160 tons, b u t th e  lode w id th  has decreased  
b y  1 in. and th e  va lue b y  0 ’56 d w t. W ork ing  profit 
for th e  year  w as ¿12,148, b u t, after allow ing  
for all expenses, there w as a deb it balance of 
¿33, w hich , w hen deducted  from  th e  am ount 
brought forward from  1927, le ft  ¿7 ,559 to  be carried 
forward.
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B is ic h i  T in .— T he report for th e  year 1928 
show s th a t th e  ou tp u t of tin  concentrate w as 398 
tons, as com pared w ith  301 tons th e  year before. 
T he steam  shovels com m enced production  in 
June, 1928, and th e  o u tp u ts since then  have con
s is te n tly  increased. W ith  the  a lteration s and  
econom ies w hich  have been introduced it  is believed  
th a t there w ill be a considerable reduction in  
w orking costs during 1929. T he financial resu lt for  
th e  year w as a loss of ¿5,251, to  w h ich  m ust be 
added ¿11,078 for depreciation  and ¿407 for 
incom e ta x .

E x -L a n d s  N ig e r ia .— D uring th e  year ended  
D ecem ber 31, 1928, the  com pany produced 650 tons  
of t in  concentrates, a decrease of 55 to n s as com 
pared w ith  the previous year, m ain ly  due to  shortage  
of w ater. R eserves of tin  concentrates are e s ti
m ated  a t 7,696 tons. The w orking profit for the  
year w as ¿30,547 and ¿7,687 w as d istributed  as 
d ividend, equal to  5% . The balance of th e  profit 
has been credited to  the  appropriation account, as 
i t  has becom e n ecessary to  equip  th e  com p a n y ’s 
p lan t w ith  electrical pow er, in order to  w ork  the  
low er grade ground. A  con tract has been entered  
in to  w ith  th e  N igerian E lec tr ic ity  S upply  Corpora
tion  for th is purpose and it  is an tic ip ated  th a t  th e  
su p p ly  w ill be availab le b y  th e  beginning of 1930.

Ipoh  T in  D r e d g in g . — T he report for th e  year  
ended March 31 la st  show s th a t  th e  dredges treated  
1,533,900 cu. yd s. of ground for 533 to n s of tin  
concentrates, w h ich  realized an average p rice of 
¿136 19s. 3d ., as com pared w ith  ¿166 3s. 9d . for  
th e  previous year. Of th e  to ta l area of 524 acres 
o f th e  com p an y’s property  225 acres h a v e  been  
w orked o u t, 26-71 acres h a v in g  been w orked out 
la st  year. T he year's w ork in g  show ed a n et profit 
of ¿ 30 ,269  and ¿30,000 has been d istr ib u ted  as 
div id en ds, equal to  3s. per share.

K ent  (F .M .S .)  T in  D r e d g in g . — A lthou gh  the  
dredge o n ly  com m enced  w ork in June, th e  report 
for th e  year ended D ecem ber 31, 1928, sh ow s th a t  
960,810 cub ic yards of ground w ere treated , y ield in g  
3 2 0 f  tons o f tin  concentrates, va lu e  ¿38 ,554 . T he  
w orking profit for th is  period w as ¿ 26 ,440  and  
¿13,125 w as d istrib u ted  as d iv id en d, equal to  
12*%.

S e la y a n g  T in  D r e d g in g . — D uring  th e  year  
ended D ecem ber 31 la st  th e  dredge treated
1,175,000 cub ic yards of ground, recovering  
296 tons of tin  concentrates, w h ich  realized ¿40,846, 
or an average o f ¿138 per ton . T he n e t profit for 
th e  year w as ¿11,091, of w h ich  ¿8,000 prelim inary  
expenses were w ritten  off, th e  balance being carried  
forward. T he m anager is endeavouring to  obtain  
additional land and has com m enced in v estiga tion  
of an area approxim ating  100 acres, to  th e  north  of 
th e  com p any’s present property.

T a v o y  T in  D r e d g i n g  C o r p o r a t io n .— The
report for 1928 sta tes th a t during th e  year th e  three  
dredges and gravel pum p treated  1,114,341 cubic  
yards, y ield in g  509 tons. T he gravel pum p on ly  
started  la te  in th e  year and treated  20,162 yards 
for 13J tons, b ut th e  o u tp u t from  th is  source is 
expected  to  show  an increase during th e  current 
year. The gross m in ing  profit w as ¿51,086 and  
¿49 ,479  has been paid  in d iv idends.

B e r e n g u e la  T in  M in es .— T he report for 1928 
sta tes th a t th e  production  o f tin  concentrates w as  
382 tons, as com pared w ith  363 tons in th e  previous 
year. The gross profit am ounted  to  ¿4,877, but, 
after allow ing depreciation  and sundry  expenses, 
there w as a n et loss of ¿665.
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