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E D IT O R IA L
TH E  cu rren t issue m arks th e  com 

m encem ent of th e  21st y ea r of 
publication  of th e  M a g a z in e .  Mr. E dw ard  
W alker has been connected  w ith  it  since 
its  inception and  h as been ed ito r since 
1916, w hen Mr. W. F . W hite  becam e 
m anaging director. As recorded on th e  
con ten ts page since Ju ly , Mr. F . H igham , 
A .R.S.M ., M.Sc., F .G .S ., is now assis tan t to  
th e  ed ito r and  Mr. St. J . R . C. Shepherd,
A .R.S.M ., D .I.C ., F .G .S., who has been  w ith  
the  M a g a z in e  for th e  p as t four years, 
assistan t to  th e  m anaging director.

TH E  1929-30 Session of th e  Sir Jo h n  
Cass Technical In s titu te , of Jew ry  

S treet, A ldgate, com m ences th is  m onth . 
T he classes, w hich are held  in th e  evenings, 
include a  course on m etallu rgy  w hich m eets 
th e  requ irem en ts for th e  London degree of
B.Sc. in  Engineering.

AT  th e  s ta tu to ry  m eeting  of th e  Im peria l 
Sm elting C orporation  it  was announced  

th a t  750,000 o rd inary  shares w ould  be offered 
for subscrip tion  a t  an  early  d a te  in o rder to  
provide funds for th e  extension of w orks. 
The chairm an also s ta te d  th a t  before long 
copper sm elting w ould be com m enced and  
th a t  arrangem ents h ad  been m ade for th e  
m anufactu re  of zinc w hite  an d  lithopone.

AN In te rn a tio n a l Congress of Mines, 
M etallurgy, and  A pplied  Geology is 

to  be held  a t Liège n ex t year in  connection 
w ith  th e  In te rn a tio n a l E xh ib ition . The 
arrangem ents are in  th e  h ands of L ’A ssocia
tion  des Ingénieurs Sortis de l ’E cole de 
Liège and  L a Société Géologique de Belge 
à  Liège, an d  inform ation  can  be ob ta ined  
from  M. Lepersonne, 16, Q uai des E ta ts  
Unis, Liège. The Congress w ill la s t for a  
week a t  th e  end of Ju n e  an d  will include 
th e  usual m eetings, receptions, v isits  to  
works, and  o ther functions.

T H E  T in P roducers’ A ssociation, th e  o b 
jects of w hich were discussed last m on th , 

has been reg istered as a  com pany lim ited  b y  
guaran tee  an d  Sir P h ilip  Cunliffe-Lister, 
M.P. (ex-President of th e  B oard  of T rade), 
has consented  to  becom e chairm an  of th e  
A ssociation and of th e  Council. An E xecu tive  
Com m ittee of Council h as  also been ap 
pointed , w ith  Sir W illiam  B. P ea t, the  
em inent charte red  acco u n tan t, as

dependen t chairm an. I t  is notable that 
Mr. C. V. Thom as, head  of th e  Tronoh 
group, an d  Mr. F . E . M air, representing 
th e  O sborne-Chappel group, are members 
of th is  com m ittee.

TH E  E m pire  M arketing  Board is a 
G overnm ent D ep a rtm en t which does 

no t com e very  p rom inen tly  before the notice 
of m ining engineers. P erhaps its  only direct 
connection w ith  m ining has been its associa
tio n  w ith  th e  Im p eria l G eophysical Experi
m en ta l S urvey , some p articu la rs  of which 
w ere given in th e  la st issue. Indirectly, 
how ever, th e  fostering  of exhibitions by the 
B oard  has been of ad v an tag e  to  the  mining 
w orld in m any  w ays. In  looking through the 
rep o rt for th e  period from  its  foundation to 
th e  end of M arch la s t we also find reference 
to  o th e r w ork financed by  th e  Board that 
w ill appeal to  th e  m ining m an. F or instance, 
th e  research  in to  conditions of cold storage 
of food— a m a tte r  of im portance in hot 
coun tries— cheap m echanical transpo rt in 
ou t- of - th e  - w ay  places, and  means for 
suppressing pests such as th e  tsetse fly. 
T ak ing  it a ltogether, therefore, th e  Board is 
an  organization  concerning th e  existence of 
w hich the  m ining m an should  n o t be entirely 
uncognizant.

SOM E tim e ago a  descrip tion  was given in 
these pages of th e  M ining Research

L ab o ra to ry  w hich is an  ad ju n c t of Birming
h am  U niversity . The rep o rt of the work 
done during  1928, w hich has just been 
published, gives an  outline of the many 
problem s th a t  are  receiving th e  attention of 
th e  d irectors of th e  labo ra to ry . Like many 
o th er sim ilar in stitu tio n s its  energies are 
cram ped  b y  shortness of funds and con
tem p la ted  extensions of th e  buildings have 
had to  be postponed. Am ong the many 
sub jects receiving a tte n tio n  m ay be 
m entioned  th e  dehum idify ing of mine air by 
m eans of silica gel, th e  liquefaction of cod 
by  hydrogenation  th rough  th e  action of 
various ca ta ly sts , of w hich ammonium 
m olybda te  appears to  have been the most 
successful, and  th e  spontaneous combustion 
of coal.

m-

IN Ju n e  last, w hen discussing Rhodesian 
developm ents, we s ta te d  th a t,  though 

th e  S inoia-K afue short cu t betw een Beira 
and  N orthern  R hodesia w as held  up  by the 
railw ay  au thorities , th e  p e rs is ten t demands

130
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;\   ̂»otjj; for if would resu lt in p resen t objections 
p i  oi t(#: being overcome. U n fo rtu n a te ly  for 
, îr, it-, Rhodesians, a fu rth e r official refusal to  

are consider the  p ro ject has been issued. The 
authorities are definitely  of opinion th a t  the  
construction of such a  line w ould en ta il a 

Jdescriptiu serious loss to  th e  adm in istra tion , for it
of the 111» '" would mean the  m ain tenance of tw o railw ay
is an 3 . :  lines with very  little  increase in traffic. 
He ret® ; To make up for th is  ex tra  cost of operating
' v T ; the railways it w ould be necessary to  raise
H ojtif! d the rates to  such an  ex ten t th a t  th e  cost

' ■ of hauling by  th e  new  and  shorter rou te 
e hborat f!lli would in effect be h igher th a n  th e  presen t 
; : charges by the  longer rou te. The railways,
ties I ''° -  to consequence, will n o t consider the  proposal 

- «ice until the tim e arrives w hen m ore local 
traffic is in prospect.

" attend | ------------------------
■ftijofii TN R. HANS P I ROW , G overnm ent Mining 
' .y A—: U  Engineer to  th e  U nion of South
W'-'tigh tie c Africa, has sim ultaneously issued his repo rt 
■'I Td £ for 1928  and delivered a p residen tia l address 

s to have beasft f0 fbe Chemical, M etallurgical, and  Mining 
tspontaiHK® Society. As regards gold, he estim ated  th a t 

another thousand  m illion pou n d s’ w orth  
remains to  be ex trac ted  on th e  R an d  and  

r  : - : its extensions and  he po in ted  ou t th a t
■ diamonds will give increasing revenue for 

nientlv before some years, b u t he re ite ra ted  th e  general 
o. Perhapsitri belief th a t South A frica will depend in the  
mmghasbeenitn future on coal and  base m etals ra th e r  th a n  
erialGeophysoll on gold and diam onds. One of th e  v isito rs a t 
me partiafc: the meeting was Sir Thom as H. H olland, 
ie last is* i  who followed up his address before th e  B ritish  
rmgofeihibitaE: Association on th e  w orld’s resources of 
afaitajetote minerals and m etals w ith  detailed  argum ents 
s. Inlookmgtlra on the subject. In  po in t of fact, he re -sta ted  
od from its foffiie the views which he h ad  expressed in previous 
ast we also idt years before the  In s titu tio n  of Mining and 
anted bv the Ik Metallurgy and  th e  E m pire Congress in 
jujngna F«® Canada. He is a far-seeing m an, who can 
•onditionsofcdis state his opinions w ith  clearness and  force,
. 0[ jjuportai and w hatever m ay  be the  ac tu a l resu lt of 
lechanical taf his cam paigns his services in draw ing 
(aces and m* attention to  th e  exhaustib ility  of our m ineral 
jcii'astiet® resources and to  th e  folly of our presen t 
therefore, tl*̂  Micawberlike a t titu d e  cannot be gainsaid.
,mini itee®& ^ ne ^he m ost in teresting  of his rem arks 
-hould not k® at the South African m eeting was to  the  effect 

that any country , to  get full benefit of its  
base m etal o u tp u t, m ust have a  hom e 

focussing M*1 industry based on iron and  steel m anufacture, 
stated ttafl ^  is or|iy in  th is  w ay th a t  a  coun try  can 
cut bet"'®1' establish m anufactu res on a large scale. 
® ¿eld f I  Otherwise th e  m etals are exported  to  those 
1 rsjstent dec lands where th e re  is a  consum ptive dem and

an d  th e  tran sac tio n s end as far as th e  p ro 
ducing co u n try  is concerned. U ndoub ted ly  
Sir T hom as’s suggestions w ill ca rry  w eight 
and  will encourage those whose am bition  
is to  expand  S outh  A frica’s iron and  steel 
in d u stry  and  place it  on a  perm anen t and  
profitable basis.

T h e  T h ird  E m p ire  M in in g  C o n g ress

W ith  th e  to u rs  of the  B ritish  A ssociation 
and  th e  In te rn a tio n a l Geological Congress 
over, undiv ided  a tten tio n  can now  be given 
to  m aking  a  success of th e  T h ird  (Triennial) 
E m pire Mining and  M etallurgical Congress, 
to  be held  in  S outh  A frica early  n ex t year. 
T he first Congress was held in 1924 a t  the  
W em bley E xh ib ition  and  th e  second took  
th e  form  of a  to u r th rough  C anada during 
1927, w hich is still fresh in  the  m em ory of 
our readers. The program m e for th e  th ird  
Congress, as m apped  b y  th e  com m ittee 
form ed b y  th e  S outh  A frican In s titu tio n  
of Engineers and  th e  Chemical, M etallurgical, 
and  Mining Society of South  Africa, w hich 
is under th e  presidency of Sir E rnest 
Oppenheim er and  has th e  active support of 
th e  G overnm ents of th e  U nion and  th e  
Rhodesias, prom ises to  be as com prehensive 
and  of as g rea t in te rest as th a t  of th e  
C anadian visit. The Congress will open a t 
Cape Town on M arch 24, w ith  a  session a t 
which an  inaugural address will be given. 
The tw o following days will be devoted  to  
a  fu rth er session and  to  visits including 
Cape P oint, th e  B otan ical Gardens, and 
Groote Schuur. The p a r ty  will then  leave 
by  tra in  for K im berley, w here tw o days will 
be spent a t  th e  diam ond mines. Proceeding 
thence to  Johannesburg , th ree days will 
be occupied in visiting  th e  gold and  coal 
m ines and  in  holding th ree  sessions. The 
n ex t place of h a lt will be Mafeking, where the  
visit will be only brief—ju st long enough for 
the  p a r ty  to  join in  th e  regret of th e  in 
h ab itan ts  th a t  Sir R obert Baden-Pow ell 
did  n o t choose “ Lord  Mafeking ” as his 
tit le — and  n ex t day  th e  visitors will reach 
Bulaw ayo. H ere a  fu rth e r session will be 
held and  subsequently  th e  p a r ty  will 
sp lit in to  two, tak ing  different rou tes from  
A pril 10 to  18 and  joining again a t  Bulaw ayo. 
No. 1 to u r will cover W ankie Colliery and  
Broken H ill, B w ana M’K ubw a, N ’K ana, and 
R oan A ntelope mines, and  on th e  re tu rn  
journey  tw o days will be spent a t  V ictoria 
Falls. Those tak ing  to u r No. 2 will v isit 
W ankie, th e  V ictoria Falls, the  Zim babw e
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ruins, Salisbury, the  S ham va gold m ine, and  
th e  S haban i asbestos mines. B o th  to u rs  will 
devote half a  day  to  th e  M atopo H ills, th e  
“ View of th e  W orld, ”  18 m iles from
Bulaw ayo, w here Cecil R hodes lies buried  
in  com pany w ith  D r. Jam eson  and  Sir 
Charles Coghlan, th e  first P rim e M inister 
of Rhodesia. T he tw o parties will th en  join 
and  v isit P re to ria , th e  P rem ier d iam ond  
m ine, the  A m ianthus asbestos m ine, the  
K ruger N ational P ark , and  th e  B a rb e rto n  
gold mines, and  th en  pass in to  N ata l, w here 
th e  coal m ines and  steel w orks will be in 
spected and  visits paid  to  L adysm ith , 
Colenso, and  D urban . F inally  th e  itin e ra ry  
includes B loem fontein, P o rt E lizabeth , 
O udtshoom —n ear which are th e  Cango 
s ta lac tite  caves— and th e  K nysna forests, and 
the  to u r will conclude a t Cape Town on 
M ay 8. In  th e  account given here no m ention 
has been m ade of th e  p la tin u m  w orkings and  
of o ther m ining operations of some 
im portance, b u t it is p robab le th a t  if th e re  
is sufficient desire expressed to  v isit these 
centres arrangem ents m ay  be m ade to  
squeeze th em  in somewhere. N eith er is 
S outh-W est A frica included  in  th e  tou r, 
and  here again some m odification of or 
addition  to  th e  program m e m ay  be m ade.

To th e  v isito rs th e  m ining d is tric ts  will 
be th e  p rim ary  ob jects of in te res t from  a  
professional po in t of view, b u t th e ir  hosts 
will have m uch  else to  show them . The 
scenery and  th e  o ther industries will receive 
a tten tio n  and  every th ing  which is of special 
a ttrac tio n  will be seen. Some of these 
sights have a lready  been m entioned  in  th e  
foregoing account of th e  tou r, b u t th e re  are 
m any  o thers included in th e  program m e. 
The ascent b y  railw ay  of th e  H ex  R iver 
M ountains to  th e  p la teau  of th e  K arroo  
provides a  no tab le view. T he gam e preserve 
a t  th e  K ruger P a rk  will be of exceptional 
in te rest to  bo th  zoologist and  h u n te r, for 
it is believed th a t  specim ens in  p le n ty  
of every A frican an im al are to  be found there , 
and  as th e  p a rk  occupies 9,000 square m iles 
they  live under n a tu ra l conditions. O strich  
land, th e  T overw aterpoort defile, and  the  
panoram a of the  D rakensberg  are also 
unforgettab le features of th e  continen t.

As regards th e  cost of th e  v isit, the  
official figure for th e  period from  M arch 
24 to  May 8 is given a t  £140 to  £150, w hich 
includes ho te l accom m odation and  tran sp o rt 
by  rail and  m otor, in fac t every th ing  except 
d rinks and tobacco. To th is  m ust be added 
th e  fare by  steam er from  E ng land  or o ther

s ta rtin g  po in t. These fares v a ry  widely 
according to  accom m odation an d  th e  speed 
of th e  vessels. On th e  Union-Castle line 
th e y  m ay  be an y th in g  from  £75 to  £160 
for th e  re tu rn  jou rney  from  England to 
Cape Town, less 20%  reb a te  for members 
of th e  p a rty . In  conclusion i t  should be 
added  th a t  those desirous to  participate 
in  th e  tr ip  should com m unicate without 
delay  w ith  Congress H eadquarters, 100, 
F ox  S treet, Johannesbu rg , or w ith  Mr. C. 
M cDerm id, 225, C ity  R oad, London, E.C.

S e c o n d a r y  M e ta ls  in  th e  
U n ite d  S ta te s

T he U n ited  S ta tes  B ureau  of Mines 
publishes fairly  deta iled  estim ates of the 
o u tp u t of secondary  m etals  every year— 
th a t  is, th e  am oun t of m etal produced 
from  scrap  an d  w aste. These statistics, 
as was m entioned  b y  Mr. J .  B. Richardson 
in h is paper before th e  In s titu tio n  of Mining 
and  M etallurgy la st Decem ber, are of 
im portance in  arriv ing  a t  accurate figures 
for th e  to ta l am oun t of m eta l coming on 
th e  m arke t, and  th e  increasing proportions 
of secondary  m etals  recovered indicate the 
a tte n tio n  paid  to  th e  conserving of the 
w orld’s m eta l resources. The following 
tab le  gives th e  figures for th e  production 
of secondary  m etals  w ith in  the  United 
S ta tes  during  th e  y ear 1928 :—

Short Tons 
Copper, including th a t  in  alloys 

o th er th a n  brass .
B rass scrap rem elted  
L ead as m eta l 
Lead in  alloys 
Zinc as m etal 
Zinc recovered in  brass 
Zinc in  alloys o th er th a n  brass 
T in  as m eta l .
T in  in  alloys and  chem ical com 

pounds 
A n tim ony  as m eta l 
A ntim ony in  alloys 
A lum inium  as m eta l 
A lum inium  in  alloys 
N ickel as m etal
N ickel in  non-ferrous alloys and 

salts . . . . .
The am ount of secondary  copper produced 

as m eta l was 230,000 sho rt tons, while 
211,400 tons of copper was contained in 
secondary b rass an d  95,000 tons in alloys 
o ther th an  brass, m ak ing  a  to ta l  recovery 
of no less th a n  536,400 to n s of copper. As 
regards zinc, in add ition  to  th e  recovery 
as spelter and  alloys, i t  is e s tim a ted  that

325.000
302.000
138.000 
170,600
70,700
66,000
12,500

8,200

27,600
745

11,155
24,500
23,300

635

Mtcros 
l i  oil

teas I

3,865

6,208 tons of zinc d u s t was m ade from  zinc
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dross and th a t  12,186 tons of zinc was 
contained in 61,665 tons of lithopone m ade 
from zinc skim m ings and  ashes, while 
9,692 tons of zinc w as contained  in 44,057 
tons of zinc chloride m ade from  sim ilar 
material. Some details are  also available 
relating to the  recovery of tin . The detinning 
plants trea ted  215,431 tons of clean tin 
plate scrap and  550 tons of old tin -coated  
containers and recovered 877 tons of m etallic 
tin and 2,216 tons of tin  in  th e  form  of 
4,592 tons of oxide and  chlorides. I t  appears, 
therefore, th a t th e  industry  of collecting tin  
from old tin  cans has m ade no progress in  
the United States.

To give some idea of th e  rela tive am ounts 
of primary and secondary m etals produced 
in the U nited S tates, it m ay  be said th a t  the  
outputs of secondary copper, lead, and  
zinc were 536,400 tons, 308,600 tons, and
149,200 tons respectively, com pared w ith
1,103,000 tons, 780,000 tons, and  594,500 
tons of the  p rim ary  m etals. As regards 
tin, the to ta l of p rim ary  tin , 87,327 tons, was 
imported. I t  m ust be rem em bered in m aking 
these com parisons th a t  some of th e  secondary 
metal m ay have been re-w orked m ore th a n  
once. N evertheless th e  p roportion  of 
secondary to  p rim ary  m etal seems large. 
Perhaps th is is due to  th e  fac t th a t  A m ericans 
scrap their m achinery  so liberally.

of th e  Rhodesian railw ays w ith  Delagoa B ay 
and  th e  provision of an a lte rn a tiv e  rou te  from  
B ulaw ayo to  P re to ria  and  Johannesburg . 
In  th e  m eantim e, before th is  connecting 
railw ay  is bu ilt, th e  b ridge will afford valuable 
facilities to  road  traffic, b o th  heavy  and  light. 
The m ain  m oto r roads sou thw ards in 
R hodesia, from  S alisbury  via  V ictoria and  
from  B ulaw ayo via  G w anda, converge on th e  
bridge and  th e  th ro u g h  traffic w ill be 
im m ensely fac ilita ted  by  its  existence.

W e have said  th a t  th e  bu ild ing  of th e  
bridge draw s a tten tio n  to  th e  value of th e

T h e  L im p o p o  B r id g e
The opening on A ugust 31 of th e  bridge 

over the L im popo R iver, connecting th e  
Transvaal w ith  Southern  Rhodesia, m arks 
another step in th e  estab lishm ent of adequate 
communications in S outh  A frica and  inci
dentally calls a tten tio n  once m ore to  the  
beneficent effect of th e  Alfred B eit T rust. 
The bridge crosses th e  river a t  a  po in t nine 
miles no rth  of th e  M essina copper m ine. I t  
is 1,560 ft. long, 32 ft. wide, and  consists of 
fourteen steel spans, and  it is designed in 
such a way as to  accom m odate b o th  ra ilw ay  
and road traffic. The build ing has been in 
the hands of the  S outh  A frican R ailw ay 
A dm inistration, w hich is also building a  mile 
of railway in to  Rhodesia, w here a  tow nship 
called “ B eitbridge ” is being founded. This 
new tow nship is s itu a ted  abou t 90 miles 
from W est N icholson, which is th e  presen t 
term inus of a  spur line running  sou th  from  
Bulawayo. A glance a t th e  m ap w ill show 
tha t the  logical conclusion of th e  enterprise 
will be th e  con tinuation  of th e  line from  W est 
Nicholson to  the  bridge and  th u s  th e  linking

A lfred B eit T ru s t to  S outh  A frican develop
m ent. The la te  A lfred B eit h ad  always to ld  
Cecil R hodes th a t  com m unications were th e  
key to  S outh  A frican p rosperity  and  w hen he 
died he left a  large sum  of m oney to  be used 
in  prom oting  schemes for th e  estab lishm ent 
of such com m unications, th is  m oney being 
vested  in  a  body  called th e  B eit R ailw ay 
T rust. I t  has already  been recorded in  these 
pages th a t  th e  extension of B eira p o rt was 
aided by  g ran ts  from  th is  T ru s t an d  a  
sim ilar g ran t for th e  bridge over th e  L im popo 
now  im proves the  position w ith  regard  to  
D elagoa B ay.



R E V IE W  O F  M IN IN G
In tr o d u c tio n .— Mr. Snow den’s s tra ig h t 

ta lk  ab o u t B rita in ’s bu rd en  has h a d  a  sa tis
fac to ry  effect an d  our share in  th e  rep a ra tio n s 
h as  been increased. T his inc iden t has 
streng thened  our position  m orally  and  
financially . The coal and  iron  trad e s  of th is  
co u n try  show some im provem ent an d  th e  
railw ay  receip ts from  goods traffic have  
increased. The m erging of Bolckow V aughan  
and  D orm an Long is likely to  am eliorate  
conditions, n o t only on th e  N o rth -E a st coast, 
b u t in the  K en t coal and  iron field. The 
m e ta l m ark e t has been featureless during  
th e  p as t m o n th  and  th e re  is no exc item en t 
in  tin .

T r a n sv a a l.— The o u tp u t of gold on 
th e  R an d  during A ugust was 850,952 oz. 
and  in  th e  outside d is tric ts  38,649 oz., 
m aking  a  to ta l of 889,601 oz. The natives 
em ployed on th e  gold m ines a t  th e  end  of 
A ugust were 190,062, as com pared w ith  
190,031 a t th e  end of Ju ly .

C a p e  P r o v in c e .— D r. Pirow, acting  
M inister of Mines, has s ta te d  in  P arliam en t 
th a t  th e  A lexander d iam ond field in 
N am aqualand  has already  yielded stones 
valued  a t  £7,000,000 and  th a t  an  o u tp u t of 
£1,000,000 a  y ear for fo rty  years m ay  be 
expected.

The B ritish  Swiss In te rn a tio n a l C orpora
tion  announces th a t  i t  has p a id  £302,000 to  
th e  G overnm ent of th e  U nion of S outh  
Africa, th is  being th e  es tim ated  cost of th e  
railw ay now  in course of construc tion  from  
K oopm ansfontein  to  P ostm asburg . The 
M anganese C orporation, w hich, as already  
recorded in these colum ns, w as form ed b y  the  
first nam ed  corporation  to  develop th e  
P ostm asburg  m anganese deposits, has 
deposited securities w orth  £100,000 w ith  th e  
U nion G overnm ent.

S o u th e rn  R h o d e s ia .— The o u tp u t of 
gold during Ju ly  is repo rted  a t  46,369 oz., 
as com pared w ith  48,406 oz. in Ju n e  and  
48,960 oz. in Ju ly  la s t year. O ther o u tp u ts  
for Ju ly  were : Silver, 8,774 oz. ; coal,
100,295 to n s ; chrom e ore, 33,310 t o n s ; 
asbestos, 3,585 t o n s ; arsenic, 14 t o n s ; 
corundum , 1 t o n ; m ica, 16 to n s ; tin , 
5 tons ; d iam onds, 63 ca ra ts .

The Cam and  M otor Gold M ining Co. 
rep o rts  a  decrease in th e  ore reserves b o th  as 
regards tonnage and  assay  value. T he figures 
a t th e  end of Ju n e  w ere 1,026,500 tons 
averaging 51s. 2d. per to n , as com pared w ith

1,060,000 tons averaging 53s. l i d .  when the 
e s tim a te  was m ade la s t year. T he company 
also s ta te s  th a t  th e  grade of ore mined is 
expected  to  be low er th a n  norm al during 
th e  n e x t few m o n th s u n til certa in  high-grade 
ore can  be  m ined.

N o rth e rn  R h o d e s ia .— The Rhodesian 
Selection T ru s t repo rts  th e  resu lts of No. 
15 bore a t  M ufulira, w hich passed through 
th e  second and  th ird  ore-bodies. The true 
w id th  of th e  ore w as ind icated  a t 109 ft. 
averag ing  3-44%  copper, th e  tw o ore-bodies 
being sep ara ted  b y  on ly  4 -3  ft. which 
averaged  1 • 12% copper.

T he K ansansh i copper-gold mine, which 
is being reopened b y  th e  Rhodesia-Katanga 
Co., is to  be connected  w ith  the  Benguela 
R ailw ay  b y  m eans of a  b ranch  line, partly in 
N o rth ern  R hodesia an d  p a r tly  in Portuguese 
A ngola. T his line will b ring  th e  m ine within
1,200 m iles of I.ob ito  B ay. The last progress 
rep o rt issued b y  th e  com pany gives the ore 
reserves so far developed a t 1,371,510 tons 
averag ing  6 '4%  copper an d  5 dwt. gold per 
ton . T his es tim a te  does n o t include the 
g rap h itic  copper beds or th e  no rth ern  section 
of th e  m ine, w hich are likely to  increase these 
figures substan tia lly .

T here has  been unexpected  delay in 
ob ta in ing  a  full o u tp u t of electro ly tic zinc at 
R hodesia B roken H ill owing to  technical 
difficulties, th e  p la n t being th e  first to treat 
silicate of zinc w ith  w hich is associated 
unusual m inerals. These difficulties have 
been overcom e an d  th e  o u tp u t should become 
no rm al b y  O ctober. The capac ity  of the 
p la n t will be still fu rth e r  increased when 
ad d itio n a l facilities are prov ided  a t the 
hydro-electric  p lan t, and  th e  m onth ly  output 
should th en  becom e 1,500 tons. Much 
developm ent and  prospecting  have recently 
been done w ith  th e  ob ject of discovering 
fu rth e r  bodies of lead  ore, and  by the 
d iam ond-drill som eth ing  like 200,000 tons 
have been ind icated . T he la te s t news is that 
hole L30 s tru ck  ore a t  387 ft., passed  through 
25 ft. of silica te  of zinc, th en  101 ft. of 
su lph ide ore assay ing  26%  of lead  a n d  26% of 
zinc, and  afte rw ards passed in to  silicate 
of zinc again. W hen th e  lead  position 
has been rectified  it is in ten d ed  to  proceed 
w ith  th e  erection of a v an ad iu m  p la n t ; in 
th e  m ean tim e sm all parcels of th e  picked ore 
are being sold. The com pany  still requires 
w orking cap ita l and  h as decided to  issue a

134



S EP T E M B E R , 1929 135

still ref

short loan of £250,000 on the  security  of the  
hydro-electric p lan t. I t  is expected, w hen 
the above-m entioned m etallu rg ica l p ro
gramme has been com pleted, th a t  i t  will be 
possible to  re tire  the  loan by  the  tak ing  up 
of shares on w hich there  are options a t 
present.

T an ganyika .— R ailw ays in T angany ika 
Territory are g radually  increasing. A fter 
the completion of th e  line from  T abora  
to Mwanza on L ake V ictoria, a tte n tio n  was 
paid to  the co n tinuation  w estw ard  of the  
line from th e  east coast a t T anga. I t  is now  
announced th a t th e  railw ay has been com 
pleted for a  distance of 50 m ites from  the  
terminus a t Moshi, th u s  reaching A rusha. 
This will help in developing th e  h ighlands of 
Mt. Meru, where th e re  is already  a w hite 
settlement.

D i a m o n d s . --T h e  Consolidated D iam ond 
Mines of South-W est A frica, w hich is under the 
control of the  Anglo A m erican C orporation 
of South Africa, publishes some details of 
the diam ond deposits on th e  shore n o rth  
of the Orange R iver. T his m arine te rrace  
has been proved for 10  m iles and  th e  ground 
is estim ated to  contain  a t  least a  million 
carats. Before proceeding to  production , 
the com pany in tends to  seek a  larger a llo t
ment for South-W est A frica under the 
agreement am ong th e  leading producers.

N igeria .—The N orthern  N igeria (Bauchi) 
Tin Mines reports  th a t  th e  o u tp u t of tin  
concentrates during the  q u arte r April to  
June was 500 tons, an  increase of 50 tons 
over the  preceding q u arte r and  80 tons 
greater th an  during th e  corresponding period 
last year. The o u tp u t during th e  com pany’s 
year ended Ju n e  30 was th u s  1,850 tons, as 
compared w ith 1,710 tons during th e  previous 
twelve m onths. I t  is expected  th a t  the 
output will be a t a  lower ra te  during the  
next few m onths, as i t  is desirable to  devote 
as much power as possible for stripp ing  
the overburden during th e  ra iny  season.

A u stra lia .—As reported  last March, 
the Golden Horse-Shoe m ine a t  Kalgoorlie 
was sold to  th e  Lake View and  S ta r 
in order th a t  th e  lodes passing from  
Lake View in to  Golden Horse-Shoe ground 
could be w orked by  th e  L ake View, the  
purchase price being 900,000 4s. shares 
in the la tte r  com pany. The Golden Horse- 
Shoe d irectors have since decided to  d istribu te  
these shares am ong th e ir  shareholders in 
the proportion  of one share in respect of 
each of th e  800,000 preferred ord inary  
shares of 5s. each and  one share for every

th ree  o rd inary  shares, th e  d istribu tion  
being effected on th e  liqu idation  of the  
old com pany. A t th e  sam e tim e a new 
com pany has been form ed, called the  Golden 
Horse Shoe (New), L td ., w ith  a  cap ita l of 
£220,000 in 1,100,000 shares of 4s. each, 
to  tak e  over th e  rem aining assets, w hich 
consist of 2,553,000 tons of accum ulated  
tailings assaying 7s. lOd. per ton . A p lan t 
is in course of erection  for th e  trea tm e n t 
of these tailings a t the  ra te  of 40,000 tons 
per m on th  and  it  is expected  to  be read y  for 
operation  in J a n u a ry  next.

B oulder Perseverance reports  th a t  a  
bore-hole driven in  th e  1,600 ft. level off 
th e  Lake View lode in  a  n o rtherly  direction 
passed th rough  an  ore-body which was 
supposed to  be a  dow nw ard continuation  
of th e  E a s t B oundary  lode found on th e  
1,300 ft. level. T he core averaged 5 oz. 4 dw t. 
over a  w id th  of 11  ft. 4 in. A cross-cut 
following th e  bore-hole has subsequently  
confirm ed th e  value ind icated  by  th e  bore, 
b u t owing to  th e  know n pa tch y  n a tu re  of th is  
lode on th e  1,300 ft. level m ore w ork is to  
be done on it  on th e  1,600 ft. level before the  
tru e  value of th e  ore can be judged.

A cable message repo rts  th a t  th e  n e t profit 
of th e  Broken H ill P ro p rie ta ry  Co. for the  
year ended M ay 31 was £332,671, as against 
£222,616 th e  year before. The o u tp u t of 
pig iron was 330,803 tons, as com pared w ith  
333,368 tons, and  of steel ingots 374,059 tons, 
as com pared w ith  359,389 tons. The lead- 
zinc m ine w as n o t w orked during th e  year, 
b u t a  s ta r t  was m ade on th e  re trea tm en t 
of old residues, 65,676 tons yielding 9,009 
tons of lead concentrates. An arrangem ent 
has been m ade w ith  Messrs. S tew arts and 
Lloyds for th e  m anufactu re  of steel tubes 
in A ustra lia  and  a  com pany called th e  
B u ttw eld  Co. has been form ed for the 
purpose. A t th e  subsequent m eeting of share
holders the  chairm an sta te d  th a t  a rrange
m ents were in  h an d  for reopening th e  
lead-zinc m ine a t B roken Hill.

The W hitw orth  F inance and  Mining 
C orporation  announces th a t  M r. J . W. 
N ew bery is v isiting  its  Q ueensland tin  
properties and  th a t  one of th e  directors, 
Mr. S. C. M agennis, will arrive a t  the  
properties shortly . Our B risbane corre
spondent also w rites rela ting  to  th e  properties 
in w hich th e  corporation  is in terested . 
An im p o rtan t group in th e  City has taken  
an option on a  block of shares, w hich, 
if the  results of exam inations are sa tisfactory , 
will provide the add itiona l finance required.
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Several references have been m ade recen tly  
by  our B risbane correspondent to  th e  
orders for coal sen t from  A ustra lia  to  
E ngland. F u rth e r  news cam e to  h a n d  last 
m on th  to  th e  effect th a t  an  order for 40,000 
tons of coal from  Scotland, W ales, and  
N orthum berland  has been placed b y  th e  
'V ictorian R ailw ays D epartm en t. T his coal 
is to  be used on th e  locom otives as an  
adm ix tu re  w ith  W onthaggi low -grade coal 
and  displaces best M aitland coal, which has 
h ith e rto  been used for th is  purpose.

T he E lectro ly tic  Zinc Co. of A ustra lasia  
announces th a t  th e  capac ity  of its  h y d ro 
electric  s ta tio n  a t R isdon, T asm ania , is to  
be en larged  from  50,000 tons per year to
65,000 tons, in  order to  tre a t th e  m ateria l 
from  th e  R osebery mines.

N e w  G u in ea -— Dr. R ichardson, geologist 
to  th e  A nglo-Persian Oil Co., w ho has been 
m aking  investigations in  New G uinea for th e  
G overnm ent of A ustralia , repo rts  favourab ly  
on th e  s tru c tu re  of th e  A itape region. H e is 
of opinion th a t  th e  folded rocks of th e  
Miocene age, w ith  proved  oil indications, 
p resen t th e  m ost hopefu l proposition  his 
p a r ty  has y e t encountered  an d  th a t  full 
scope should be afforded for its  com plete 
investigation .

M e x ic o .—The San Francisco  Mines of 
Mexico rep o rts  a  breakdow n of th e  p la n t 
of th e  com pany w hich supplies electric 
pow er to  th e  m ine, w ith  th e  resu lt th a t  for 
some weeks th e  m ill has been able to  w ork a t 
only half capacity . I t  is hoped  to  resum e 
th e  usual o u tp u t by  O ctober 1 .

C o lo m b ia .—The N us R iver Gold Mines, 
L td ., contro l of w hich was recen tly  acqu ired  
by  th e  A nglo-O riental group, rep o rts  th a t  the  
dredge erected  b y  th e  previous contro llers 
has n o t proved  sa tisfac to ry  an d  th a t  th e  
Y uba A ssociated E ngineers, under th e  advice 
of Mr. V ivian Clark, have recom m ended th e  
expenditure of $60,000 in  rem odelling th e  
dredge and  $75,000 in prov id ing  electric 
power. A loan w as n ego tia ted  w ith  th e  
A nglo-O riental an d  G eneral In v es tm en t 
T ru s t, b u t cap ita l w ill also be requ ired  for 
th e  purpose of carry ing  ou t Mr. C lark ’s 
recom m endations.

J a p a n .—T he Toyo T in  Co., a  m em ber 
of the A nglo-O riental group, w hich w orks 
the M itate tin  m ine, rep o rts  th a t  th e  new 
mill is a lm ost rea d y  to  s ta r t  an d  th a t  develop
m ents on the  550 ft. cross-cut are 
encouraging. In  o rder to  provide fu rth e r 
w orking cap ita l and  rep a y  loans, th e  com pany 
has c rea ted  2 0 0 ,0 0 0  new  shares of 1 0 s.
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each, of w hich 150,000 are  being 
p a r  to  shareholders.

S p a in .— The T igon M ining and  Finance LodA' 
C orporation , of w hich Mr. R. E. Palmer 
is chairm an, rep o rts  th a t  th e  development 
of th e  elem ental su lphu r deposits is pro- iitA  ̂
ceeding satisfactorily . U n til th e  new plant r«^ 
for su lphu r ex trac tio n  is com pleted the old sit*cei 
C larete furnaces are being em ployed. The 
an tim onial-silver-lead  p ro p erty  is being 
te s te d  by  drilling, b u t th e  tin  property is ¿mite 
being left for th e  tim e, as th e  results of * 0  
investiga tion  are n o t sufficiently  promising Iron 
w ith  tin  a t  th e  p resen t price.

C a m p  B ir d .— A rrangem ents have been 4 Si 
m ade for a  closer affiliation between ft'iitf 
Cam p B ird  an d  C onsolidated Gold Fields. 4 4  
The offices of Cam p B ird , S an ta  Gertrudis, L ($ 
M exican C orporation , and  o ther companies 4 ? 1 
of th e  Cam p B ird  g roup  w ill be moved to 
those  of th e  Gold F ields a t  49, Moorgate. Y 
Gold F ields w ill ap p o in t d irectors to  the 
several boards and  will subscribe £250,000 
Cam p B ird  deben tu res. Cam p Bird also 
announces th a t  i t  has tran sfe rred  its  interests 
in th e  L ake George m ine in New South Wales 
to  a  com pany called th e  L ake George Metal 
C orporation , w hich w ill erect a treatment 
p lan t w ith  an  in itia l cap ac ity  of 500 tons u  • 
per day.

S e le c t io n  T r u st.— The Selection Trust, 
of w hich Mr. C hester B e a tty  is the moving 
sp irit, repo rts  a profit of £213,248 for the 
y ea r ended M arch 31 last, as com pared with 
£53,594 th e  y ea r before. The 2 0 0 ,0 0 0  l \°/0 1
£ 1  preference receive the ir d iv idend and the
600,000 £ 1  o rd in ary  shares receive a dividend 
of 1 0 % . Since th e  close of th e  year £300,000 
6 -|-% deben tu res have been issued, for the 
purpose of prov id ing  th e  com pany with 
funds to  enable it to  pa rtic ip a te  in new 
cap ita l issues of th e  Rhodesian and other - 
com panies in w hich it is a  large shareholder. ■* 
T he rep o rt gives p articu la rs  of th e  various 
com panies w hich it  contro ls— nam ely, the 
C onsolidated A frican Selection T rust, which 
h as d iam ond in te rests  th ro u g h  subsidiaries !1' 
in  th e  Gold Coast an d  N am aqualand , the N  
R hodesian  Selection T ru s t and  th e  Roan 
A ntelope Copper Mines, w hich are developing j®K 
copper properties in  N o rth ern  Rhodesia, the 1 ^  
T etiuhe M ining C orporation, which works 
a  lead-zinc-silver m ine in  easte rn  Siberia, h  
th e  T repca Mines, w hich has developed 
lead-zinc ores in Jugoslav ia , and  th e  Novo 
B rdo Mines, w hich is developing similar I 4  
properties ad join ing those of th e  Trepca 1 T 
Mines. *

■  '-ft



THE GEOLOGY OF SABLE ANTELOPE AND 
NEIGHBOURING MINES, NORTH-WESTERN 

RHODESIA
By R. M URRAY-HUGHES, F.G.S., A.Inst.M.M., a n d  A. A. FITCH, A.R.C.S., B.Sc.

Lo c a t io n .— In  Fig. 1 a trian g u lar area  
is shown a t A 120 m iles w est of Broken Hill, 
a station on th e  Bulaw ayo-Congo Railw ay. 
It marks a concession which was g ran ted  to  
the N orthern Copper Com pany, and  w ith in  
it are three sm aller areas (Fig. 2), each of 
ten square miles, w hich were handed  to  a 
subsidiary, th e  K afue Copper D evelopm ent 
Company. F rom  w est to  east these areas 
are named from  th e  p rincipal m ines s itu a ted  
within each, S ilver K ing, C rysta l Jack e t, 
and Sable A ntelope, 8 T m iles separating  
the first and last.

Ge n e r a l  G e o l o g y  L— T he sed im en tary  
rocks in the  area  belong to  th e  L usaka 
and Kafue System s, equ ivalen t to  th e  
Transvaal and  P re to ria  System s of South  
Africa. These sedim entaries have been 
folded and th en  m etam orphosed  b y  the  
intrusion of a  large g ran ite  m ass know n as 
the Hook G ranite (Fig. 2 ). The sedim entaries 
form hilly country .

L ocal G e o l o g y .— The L usaka B eds in 
the area consist of a  series of lim estone, 
shale, dolom ite, greyw acke and  q u a rtz ite  ; 
they show a p redom inan t strike  from  east 
to west dipping to  th e  south . T hey  have 
been greatly folded, th e  local folds appearing  
to be m inor plications on th e  flanks of a 
pitching anticline, whose axis runs abou t 
three miles north-w est of the  mines, p itching 
to the north-east.

Small fau lts are num erous, th e  m ovem ents 
being accom panied by  a  coarse brecciation. 
In all of the  fault-breccias, th e  cem enting 
material is dolom ite w ith  vary ing  am ounts 
of iron and m anganese replacing the  calcium  
and magnesium. The w eathering  of these 
brecciated bodies is strongly  con trasted  w ith  
that of th e  lim estone. In  the  b reccia ted  
bodies the cem ent oxidizes to  a  deep reddish- 
brown colour, th e  lim estone fragm ents 
remaining pink. The rock shows a 
weathering typ ical of insolation, form ing 
miniature inselbergs , 2 while th e  soil derived 
from it is full of nodules of iron and  m anganese 
oxides, consolidated to  form  a  la terite . 
The lim estone gives rise to  p innacled and  
serrated outcrops, 6  to  50 ft. high, and  
produces a  sticky  red  soil.

1 Vide R. M urray-H ughes and  A. A. F itch , 
Q.J.G.S., vol. 85, pp. 109-66, 1929.

2 Vide E d ito ria l N ote, Geol. M ag., 1923, 
pp. 383-4.

A well-defined cleavage is noticeable in 
rocks to  th e  n o rth  of th e  m ines, b u t i t  dies 
ou t w ith in  3 or 4 miles of them . The con tac t 
m etam orphism  due to  th e  H ook G ranite 
shows itself as m arm orization , and  in places 
as silicification of th e  lim estone. In  th e

F i g . 1— S h o w i n g  L o c a t i o n  o f  t h e  C o n c e s s i o n  
i n  t h e  N o r t h  o f  K a f u e  D i s t r i c t , N o r t h e r n  
R h o d e s i a .

Silver K ing m ine a  group of m ine tte  
in trusions is m uch in evidence. The nearest 
ou tcrop  of the  H ook G ranite  is 8 m iles 
aw ay, an d  p a r t of th is  distance is across 
an  alluvial p lain of th e  R iver K afue. F u rth e r
m ore, the  con tac t plunges very  gently , 
and  th e  g ran ite  is probably  less th a n  1 ,0 0 0  ft. 
from  th e  surface a t  th e  mines.

T h e  O r e  D e p o s it s .—The deposits are 
p ractically  all of one type , nam ely, 
breccia ted  pipes in th e  L usaka Lim estone 
(Figs. 3 an d  6 ). W ith in  these pipes th e  
m etallization  is restric ted  to  th e  periphery .

137
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F u rth e r, where th e  pipes are inclined, th e  
ore is concen tra ted  along th e  foot-wall. 
T he pipes v a ry  in  d iam eter from  800 y ard s 
in th e  case of th e  Sable A ntelope to  70 y ard s 
in th e  case of th e  M aurice Gifford. The 
Silver K ing is exceptional in  th a t  th e  
m etallization  occurs in sh a tte r-b e lts  following 
th e  m ine tte  dykes.

Oxidized and  secondarily  enriched ores 
a re  n o t ab u n d an t, except a t th e  S ilver K ing 
m ine, w here th e  read y  w eathering  of th e

F i g . 2 . — S h o w i n g  L o c a t i o n  o f  t h e  M i n e s  w i t h

RESPECT TO TH E G R A N IT E  CONTACT. T H E  
ROUGHLY TRIANGULAR AREA OF TH E LARGE
C o n c e s s i o n , b o u n d e d  o n  t h e  N o r t h  b y  
t h e  K a f u e  R i v e r , i s  i n d i c a t e d .

m in e tte  h as  allowed a  m ore free and  deeper 
circulation  of surface w aters.

Sable Antelope M in e .— T his enorm ous 
"  plug ” of breccia (Fig. 3) shows a  steep  p itch  
to  th e  east, so th a t  th e  m etallized  po rtion  
outcrops a t  th e  w estern  m argin , w here it 
follows th e  periphery  and  has been developed 
up  to  th e  p resen t for 300 ft. A peculiar 
feature is th e  d ifferen tia tion  of th e  deposit 
in to  arsenical and  non-arsenical parts . 
In  its  no rtherly  p a r t i t  is com posed of chalco- 
py rite  and  born ite , w hile in its  sou therly  
p a r t it is essentially  te n n a n tite  w ith  sub 
o rd inate  am ounts of th e  first-nam ed m inerals.

T he m assive te n n a n tite  b reaks into jetiM 
rec tangu la r blocks, an d  w ater following the ifc® 
lines of w eakness deposits films of oxidized ft ^  
p roducts. In  th e  te n n a n ti te  are found 
occasional m asses of born ite , 4 to  6 in. in jjfi^ 
d iam eter, su rrounded  by  a  red-stained Lit ^  
aureole 1 to  18 in. wide. In  th e  northern LfiJ## 
po rtion  of th e  m ine, m asses of alm ost solid UJi®1 
b orn ite  were found, one of w hich yielded L \0 , 
500 tons of p rac tica lly  pure m ineral.

A s tu d y  of th in  an d  polished sections of the 
ores shows th e  following to  have been the 
sequence of even ts in th e  mineralization.

(1) A first stage resu lting  in th e  produc
tion  of a  w hite  crysta lline dolom ite with 
s tr ia te d  cubes of p y rite . Occasionally 
th e  o rder of c ry sta lliza tion  is reversed, 
and  rhom bs of dolom ite are included in 
irregu lar m asses of pyrite .

(2 ) In te r-m inera liza tion  brecciation.
(3) C em entation  of th e  breccia by grey 

dolom ite ca rry ing  bo rn ite , chalcopyrite, 
and  chalcocite. T he chalcopyrite  m ay form 
a  m esh s tru c tu re  in th e  born ite , a primary 
s tru c tu re  due to  unm ixing  of a sulphide 
m a tte  in te rm ed ia te  in  com position between 
b o rn ite  an d  chalcopyrite. The chalcocite 
tends to  occur sep ara te  from  the other 
sulphides, b u t, w here th e y  are in association, 
th e  chalcocite is show n to  be later. This 
g rey  cem enting  dolom ite replaced a  part of 
th e  b reccia ted  m ateria l, as is shown by the 
sub-angu lar n a tu re  of th e  breccia fragments, 
and  b y  th e  occurrence of a  few residual 
kernels of p y rite  in th e  copper sulphides, 
w hich h av e  been m arg inally  enriched in the 
h ighly  cupriferous env ironm ent of the grey 
dolom ite.

(4) T he final stages of enrichm ent are due 
to  secondary  processes. The p y rite  of the 
w hite  dolom ite, w hich is u n a lte red  during 
th e  course of th e  p rim ary  mineralization, 
is enriched  to  chalcopyrite  an d  then to 
chalcocite. The bo rn ite  develops covellite 
along cracks an d  m arg inally , th e  chalco
p y rite  m esh resisting  en richm ent and pro
jecting  th rough  th e  covellite.

(5) O xidation  resu lts  in th e  appearance 
of an  ab u n d a n t la te r ite  w ith  loose nodules 
com posed of th e  h y d ra te d  oxides of iron and 
m anganese. Several co n cen tra ted  bodies 
of these iron deposits w ere found, and  in one 
w illem ite was d iscovered in th ree  small, 
irregular m asses, b u t n o t associa ted  with 
an y  m etalliza tion  b y  copper, an d  a  mile 
fu rth e r  from  th e  H ook G ran ite  con tac t.

Silver K in g  M in e .— T his is m arked  by 
an  ou tcrop , 300 ft. long an d  70 ft. wide, 
of an  alm ost b lack  rock  locally  stained
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‘"'te ir. ;

yellow w ith iron. I t  represen ts th e  zone of 
contact m etam orphism  on e ither side of the  
minette dykes, an d  m arks th e ir  course, which 
is N. 65° E. A t th e  m ost w esterly  po in t it 
rises into a  sm all hill or kopje 1 0 0  ft. high 
which shows ab u n d a n t coarse quartz , and  
limonite in rad ia l concretions. Several 
veins were exposed on th e  lower p a r t  of th e  
outcrop, and  a num ber of shafts were sunk 
following them , b u t were abandoned  a t 
water-level (90 ft.), w ithou t hav ing  uncovered

from  th e  assay records in the  accom panying 
table.

I
0/

I I
0/

I l l
0/

Cu
/o

49-77
/o

6-93 18-03
S — — 4-80
Insol. 11-78 15-29 14-18
FeO . A 3-37 9-29 17-14
MnO. -1 3-76 1 -50
CaO . 4-77 30-23 25-78
MgO 0-96 6-53 4-79
Silver (oz. per 20 — 52-07

long ton)

F x g . 3 . — P l a n  o f  t h e  S a b l e  A n t e l o p e  P i p e .

»

a pocket. The rock  traversed  was com posed 
mostly of coarse siderite w ith  m uch calcite 
stained by  m anganese oxide.

The outcrop is ab ru p tly  te rm in a te d  a t  its  
eastern end b y  a  fau lt w hich crosses it  
obliquely running  N. 10° E. The fau lt shows 
numerous veins of pyrolusite and  occasional 
specks of chalcopyrite, w hich have given 
rise to  green copper carbonate sta ins a t th e  
surface. The fau lt is post-m inette  in age, 
for fragm ents of th is  dyke-rock occur in  
the fault-b reccia as allogenic constituen ts. 
I t was a t th e  junction  of th is  fau lt w ith  the  
crush-zone th a t  th e  largest rich  pocket was 
discovered.

The com position of th e  ore can be gathered

I. T ypical assay of ore from  th e  rich  pocket,
occurring to  th e  east of th e  fault. (From 
th e  old assay records.)

I I .  P icked m ateria l from  dum ps of shafts to  th e
w est of th e  fau lt (analyst R. M.-H.).

I I I .  Ore from  200 ft. level, w est of fau lt (analyst
R . M.-H.).

A typ ica l assay of th e  b lack  copper 
produced from  sm elting these ores is :—-

Cu
/o

96-00
S 2-50
Fe 0-50
Mn 0-40
As 0-20
Bi 0-10
Slag
Ag
Au

0-30
45

0-0075
oz. p er long ton
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The geological h isto ry  of th e  S ilver K ing 
deposit, as revealed  b y  a  s tu d y  of polished 
sections of th e  ores, is a  com plex one, b u t  a 
fea tu re  w hich persists th ro u g h o u t is th e  
occurrence of chalcocite as th e  only p rim ary  
copper m ineral. The m ore significant stages 
in th e  form ation  of th e  ore-bodies are 
sum m arized below.

(1) The co u n try  rocks— com prising lim e
stones and  siltstones of th e  L usaka  System , 
and  in tru d ed  dykes of m in e tte — were 
breccia ted  and  com pacted, th e  cem enting 
being effected by  rock-flour and  a  lit tle  solid 
chalcocite.

(2 ) The rock was re-brecciated , an d  th e  
com posite fragm ents floated  in  m ateria l 
which crysta llized  as pu re  w hite  calcite, 
carry ing  euhedral crysta ls  of chalcocite, 
w hich show various faces in  oscillatory  
com bination in th e  prism  zone, te rm in a ted  
b y  several py ram idal an d  dom atic  faces 
(Fig. 4).

(3) The conditions of stress persisted , 
leading to  bending, or m ore ra re ly  frac tu rin g  
of th e  soft chalcocite crystals.

(4) The num erous vugs an d  cracks 
rem aining were filled w ith  a  b lack  rhom bo- 
hedral carbonate— an k erite— owing its  colour 
to  th e  presence of innum erab le opaque 
needles. As th is  ca rb o n ate  crystallized, 
chalcocite sep ara ted  from  it, th e  copper 
m ineral becom ing progressively  m ore

ab u n d an t, u n til th e  vug was finally lined 
w ith  chalcocite crysta ls, or filled w ith solid 
chalcocite. A t some stages th e  chalcocite 
an d  ankerite  form  a  v e ry  in tim ate  inter
grow th  giving an  “ em bro idery  ” effect.

R eplacem ent of th e  breccia  fragments 
b y  chalcocite took  place a t th e  same time 
as these changes.

Locally, especially in  th e  w estern part of 
th e  deposit, coarse siderite  was deposited 
a fte r stage (1 ), an d  cleavage fragments of 
i t  w ere b roken  off and  floated into the 
b lack ankerite  (Fig. 5).

Since th e  p rim ary  m ineralization is in

I #■
(»resW

F i g . 4 . — S h o w i n g  c o m p o s i t e  B r e c c i a - f r a g m e n t

EN CRUSTED W ITH  Q UA RTZ CRY STALS, AND 
FLOATING IN  CA LCITE CARRYING EU H ED RA L
C h a l c o c i t e  C r y s t a l s  (b l a c k ) .

chalcocite, th e  only secondary changes 
are due to  ox idation , secondary sulphide 
en richm ent being impossible.

The first stage in th e  oxidation  always 
takes th e  course ind ica ted  by  the  equation

c o 2 H- 0 2 —2Cu2S +  H 20  
chalcocite

y» 31
L ite  
Lt «

F i g . S .— S h o w i n g  C o m p o s i t e  B r e c c i a - f r a g m e n t  
o n  w h i c h  h a s  g r o w n  S i d e r i t e , w h i c h  h a s

B EE N  FRACTURED  AND FLOATED OFF INTO
T H E  C h a l c o c i t e - b e a r i n g  A n k e r i t e  (b l a c k ).

;-Pl

CuC 0 3.Cu (0 H )2
m alach ite

2CuS.
covellite

which m ay  be considered as “ secondary 
sulphide im poverishm en t. ’ ’

The usual changes in th is  zone of copper 
ore-bodies, involving th e  m igra tion  of large 
q u an titie s  of su lphuric acid an d  copper and 
iron su lphates do n o t arise in th e  absence of 
p y rite  and  cha lcopyrite , th e  sm all amount 
of sulphuric acid  p roduced  b y  th e  complete
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oxidation of chalcocite being quickly 
neutralized by  th e  lim estone gangue to  form  

^ a little gypsum.
- Some in teresting  veins occur w hich show 
4  an overlap of th e  secondary  sulphide and 

oxidized zones. The m inerals in order of 
^ crystallization are : —

(a) Chalcocite and  covellite in tergrow n.
: ^ ( 6) Bornite w ith  sm all specks of na tive  

silver.
; (c) Chrysocolla, bluish-green, b u t becom ing
H progressively w hiter.

T r u e  B l u e

The True B lue and M aurice Gifford, (Fig. 6 ) 
deposits are sim ilar to  th e  Sable A ntelope, 
though  m uch sm aller, and  arsenical ores p re
dom inate. The C rystal Ja ck e t deposit 
m ore nearly  resem bles th e  Silver K ing. 
The ores show no fea tu res n o t exh ib ited  by  
th e  previously described deposits.

G e n e s i s .— The m etalliza tion  m u st be 
a ttr ib u te d  to  th e  neighbouring in trusive, 
th e  H ook G ranite . M any features show th a t  
th is  g ran ite  is in an  early  stage of erosion ; 
roof pendan ts occur in th e  granite, and

i  ''/■ "‘//.B re cc ia
+++ Dark A lte re d  Breccia

ioo so  o  io o  2.00 a o o  Y d s .i . . . .  i . . . .  I__________ |__________ |__________ i
.— P l a n s  o f  t h e  T r u e  B l u e  a n d  M a u r i c e  G i f f o r d  P i p e s . T h e  d o t t e d  l i n e s  r e p r e s e n t

ELECTRIC TRAVERSES W HICH ARE NOT M ENTIONED IN THE PAPER.
F i g . 6

Ma u r ic e  G if f o r d

(d) Malachite.
('e) Bornite, a  little  darker in colour th an  

(b), and carrying no na tive  silver.

The oxidized zone proper consists essen
tially of lim onite, m alachite, and  calcite, 
but chrysocolla, cuprite, na tive  copper, and 
iodyrite (Agi) also occur. The paragenesis 
of the last-nam ed is in  veins showing the  
following order of crystallization  :—

(a) Coarse calcite.
(b) M alachite.
(c) B otryo ida l chrysocolla.
(d) Cuprite.
(e) F inely  g ranu lar calcite.
( f )  Iodyrite .

iso lated  peaks of g ran ite  in th e  wide area 
of con tac t m etam orphism . The m agm a was 
rich  in volatiles, including boron, fluorine, 
chlorine, carbon dioxide and  others, giving 
rise to  such m inerals as tourm aline, scapolite, 
sodalite, and  cancrinite. The volatiles also 
included iron, copper, silver, zinc, and  sm all 
q uan titie s  of arsenic and  b ism uth  ; su lphur 
was no t very  abundan t. D uring th e  progress 
of th e  m ineralization, th e  su lphur com bined 
alm ost en tirely  w ith  th e  copper in  preference 
to  th e  iron. F u rth e r  evidence for th e  
shortage of su lphur is afforded by  th e  
occurrence of w illem ite in th e  Sable A ntelope 
deposit, a m ineral whose appearance a t 
F rank lin  Furnace, New Jersey , has been
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a ttr ib u te d  to  a  lack of su lphu r in  th e  
in tru sive  m agm a .1

The form ation  of p rim ary  chalcocite has 
been a ttr ib u te d  b y  A. M. B a te m a n 2 to  
th e  deposit of ferric oxide e ither before 
or a t  an  early  stage of th e  in trusion . W hen, 
a t  a  fairly  la te  stage, copper an d  su lphur 
are given off toge ther, th e  oxidizing action  
of th e  ferric oxide p reven ts th e  deposition  
of m ore su lphur th a n  w ill suffice to  form  th e  
cuprous sulphide, chalcocite. T his h ypo 
thesis m ay  app ly  to  th e  deposits u n d er 
consideration, for h em atite  is a  characteristic  
h igh -tem peratu re  m ineral of th e  H ook  
G ranite ; i t  occurs as specular h em atite  
in th e  g ran ite  itself, and  form s large conical 
hills in  th e  m etam orphic aureole ju s t beyond  
th e  c o n ta c t ; Sanje H ill is one of these, 
abou t 600 f t. in height. F u rth e r, th e

m ineralized  breccias them selves are rich in 
iron  (p. 137).

R e g io n a l  R e l a t io n s h ip s .—The group 
of deposits under discussion (vide analyses 
of ore) falls in to  place in  w h a t appears to be 
a  m etallogenetic  province, characterized by 
chalcocite of p rim ary  origin as its  dominant 
m ineral. T h is province, w hich is as yet 
im perfectly  explored, includes a  large part 
of N o rth ern  R hodesia, b u t i t  extends also 
in to  th e  B elgian Congo, an d  there is some 
evidence of an  ex tension in to  Southern 
R hodesia. O ver a  large p a r t of th e  province 
th e  chalcocite occurs in  “ bedded  ” deposits, 
as a t  th e  R oan  A ntelope.

The m etallogenetic  p rovince here defined 
is app rox im ate ly  co-extensive w ith  a petro- 
g raphic province characterized  by  granites 
of th e  sam e ty p e  as th e  H ook Granite.

j#»
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TH E  VOLUMETRIC ESTIMATION OF LEAD 
BY TH E  MOLYBDATE METHOD

By J. E. CLENNELL, B.Sc.(London), A.lnst.M.M.

-ate 
b i t  i 
I Ins, i

Introductory.—The following no tes form  
p a r t of an  investigation  of various m ethods 
for th e  estim ation  of lead, u n d ertak en  b y  th e  
w riter on behalf of th e  M etallurgical D ep a rt
m ent of th e  Chelsea Polytechnic.

The ob ject of th is  research w as n o t so 
m uch to  devise new  m ethods of estim ation  
as to  determ ine, as exactly  as possible, th e  
conditions under w hich resu lts  of sufficient 
accuracy for p rac tica l purposes could be 
uniform ly ob ta ined  by  s ta n d a rd  m ethods.

T he use of e laborate  ap p a ra tu s  or ex
pensive reagents was to  be avoided as far 
as possible, th e  in ten tion  being to  select 
m ethods w hich should be well w ith in  th e  
capacity  of o rd inary  studen ts, and  to  define 
th e  conditions of w orking so th a t  concordant 
resu lts should always be obta inab le.

Principle of the M olybdate M ethod .—- 
I his m ethod  is p robab ly  th e  one m ost 
frequently  used a t  th e  presen t day  for th e  
estim ation  of lead  in  ores or alloys in  w hich 
th a t  m etal occurs as a  m ajo r or im p o rta n t 
constituen t. The lead is p rec ip ita ted  from  
a ho t ace ta te  solution, or from  a  h o t solu tion  
of lead su lphate in a  soluble ace ta te , by  
m eans of a  s ta n d a rd  solu tion  of am m onium  
m olybdate, th e  end-poin t being asce rta ined

b y  th e  use of ta n n in  (tannic acid), as 
ex te rn a l ind icato r. The reaction  between 
th e  lead  sa lt and  th e  m olybdate may be 
rep resen ted  as follows

as as i 
a l t
nsiece

(N H 4) 2M o04 =  PbM o04

1 A. A. F itch , M in in g  M agazine, vol. xxxix, 
p. 82, 1928.

2 A. M. B atem an , Econ. Geol., vol. 18, p. 152 
e t seq., 1923.

P b(C 2H 30 2) 2 
2N H 4(C ,H 30 2).

Standard M olybdate Solution.—About
9 grm . of crysta llized  am m onium  molybdate 
is dissolved in w ate r and  m ade up to a 
litre . 1 cc. of th is  so lu tion  should be approxi
m ate ly  equal to  0 - 0 1  grm . (1 0  mgr.) of lead, 
b u t th e  exac t s tren g th  m ust be determined 
b y  s tandard iz ing  as described below.

[Note.— The theo re tica l am ount, assuming 
th e  sa lt to  be (N H 4) 2M o0 4 would be 
9-463 grm . per litre  ; Ibbotson and 
A itchison, “ A nalysis of non-Ferrous Alloys ” 
(1915) p. 58, give th e  form ula (N H 4) 6Mo7Om 
•4 H 20 , w hich m igh t be w ritten  3(NH4)2 
M o0 4-4M o03-4 H 20 , according to  which 
8-364 grm . per litre  are required.]

T a n n in  Indicator.— 0-5 grm . of tannic 
acid is dissolved in  w a te r an d  m ade up to 
1 0 0  cc. This should be freshly  prepared 
as required . I t  gives a  yellowish-brown 
colour w ith  th e  m o lybda te  solution, bu t is 
unaffected by  lead  m o lybda te  or by  other 
salts o rd inarily  p resen t in  th e  solution. 
Iron  salts, w hich give a  b lack  colour with 
tann ic  acid, m ust be absen t. T he indicator 
is used in drops p laced on a  sm ooth  white 
porcelain tile, to  w hich a  sm all d rop  of the

Hu it

.-j
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c province y

solution to  be te sted  is added  by  m eans of 
a glass stirring  rod  or narrow -bore glass 
tube.

Standardization o f the M olyhdate Solution .— 
A convenient rou tine  m ethod , w hich has 
been thoroughly te sted  by  th e  w riter, is as 
follows:—If th e  am oun t of lead  in  th e  
sample to  be assayed is app rox im ate ly  
known, weigh out a q u a n tity  of pure  lead- 
foil about equal to  th e  w eight of lead  in th e  
portion of substance to  be subsequently  
taken for assay. If th e  am oun t of lead  in 
the assay sam ple is unknow n, p repare  a 
series of (say 5) standards, w ith  am ounts of 
lead-foil ranging from  0-1 to  0 -5  grm . I t  
is unnecessary to  weigh closer th a n  w ithin 
+  0-5 mgr.

Place the lead in a  200 cc. conical flask. 
Add 10 cc. d ilute H N O s (1 vol. conc. H N 0 3 
to 4 vols. w ater). H ea t till th e  lead com 
pletely dissolves, boil to  expel red  fum es, 
cool, add 5 cc. conc. H 2S 0 4, boil to  strong  
white fumes, allow to  cool thoroughly , 
add 30 cc. w ater, boil, cool to  room  tem p era
ture, and allow to  s tan d  un til thoroughly  
settled. D ecant th e  clear liquid  th rough  
an ordinary 9 cm. paper filter, leaving the  
precipitate as m uch as possible in  th e  flask 
or beaker. [The w ashing w ith  d ilu te H 2S 0 4 
which is necessary in  th e  assay m ay be 
omitted in standardizing, as it does no t 
affect the result.]

To the se ttled  p rec ip ita te  add  5 grm. of 
solid am m onium  acetate , then  abou t 3 cc. 
of water, which is ju s t sufficient to  dissolve 
i t ;  warm gently, finally ju s t to  boiling and 
see tha t everything dissolves. This q u an tity  
of the acetate should be sufficient for am ounts 
of lead up to  400 mgr. If th e  p rec ip ita te  
does not com pletely dissolve, add  a  little  
more am m onium  acetate , b u t avoid using 
excessive am ounts. Pass th e  ho t undilu ted  
solution through th e  filter ju s t used, collecting 
the filtrate in a  clean em pty  flask of abou t 
300 cc. capacity  ; wash w ith  ho t w ater un til 
the to ta l volume of the  filtrate  is abou t 150 cc.

[An alternative, and  perhaps m ore con
venient m ethod is as follows :— Prepare 
a solution, by  weighing, roughly, 1 0 0  grm. of 
ammonium ace ta te  and  adding 50 cc. of 
distilled w ater ; s tir  and  w arm  gently  till 
dissolved. On cooling, th is  form s a  nearly  
saturated solution having a volum e of abou t 
138 cc., so th a t  7 cc. contains abou t 5 grm. 
of am m onium  acetate . This q u an tity  of 
solution m ay therefore be used in  place of 
the 5 grm. of th e  solid sa lt specified in the 
above description.]

H ea t th e  filtrate , which now contains the  
whole of th e  lead in solution, to  boiling, an d  
t i t ra te  im m ediately  w ith  th e  s tan d ard  
am m onium  m olybdate, as follows :—-

If th e  approx im ate  s ta n d ard  of th e  
m olybdate is unknow n, set aside abou t 
50 cc. (i.e. one-third) of th e  p repared  lead  
solution, keeping th is  ho t, b u t no t necessarily 
boiling. To th e  rem ainder, ru n  in th e  
m olybdate  solution (say) 5 cc. a t  a  tim e, 
te sting  afte r each add ition  b y  ta k in g  ou t 
a  drop w ith  a  sm all glass rod  or tu b e  and  
applying it  to  a  drop of th e  ta n n in  ind icato r 
on a  w hite  porcelain tile. W hen a  d istinc t 
brow n colour is produced, ad d  to  th e  t i t ra te d  
solution a  portion  of th e  50 cc. reserved 
solution, m ix  thoroughly , and  te s t again 
w ith  tann in .

If  a  colour is still produced, ad d  m ore of 
th e  reserve ; if n o t, add  m ore of th e  s tan d ard  
m olybdate , say  2  cc. a t  a  tim e, testing  
a fte r each add ition  till th e  end-poin t is 
again passed ; again ad d  some of th e  reserve 
and  continue in  th is  w ay approx im ating  
th e  end-point, using sm aller add itions of 
m olybdate , u n til all th e  reserve has been 
added. F inally  rinse ou t th e  vessel in  which 
th e  reserve was contained, w ith  a  large 
volum e of th e  ti t ra te d  solution, add  th is  to  
th e  rem ainder of th é  la tte r, and  again te s t 
w ith  tann in .

A nother stan d ard iza tio n  should th e n  be 
m ade, in  w hich nearly  th e  requ ired  am ount 
of m olybdate (now approx im ate ly  known) 
is added  a t  once to  th e  h o t lead solution, 
and  th e  exact end-poin t ascertained b y  
fu rth e r  additions of sm all volum es of m olyb
date.

[In  our tests, w ith  th e  s tren g th  of solution, 
q u an titie s  of lead, and  degree of d ilu tion  
shown below, it  w as n o t found possible to  
d eterm ine th e  end-poin t w ith  a  g rea ter 
degree of accuracy th a n  +  0  • 2  cc. of m olyb
date, representing  approx im ate ly  2  m gr. of 
lead.]

B lank Test to Determine A m ount of M olyb
date Required to A ffect the Indicator.— As 
a  certa in  am ount of th e  m olybdate m ust be 
added  to  th e  d ilu te  solution before a  visible 
coloration is produced  w ith  th e  indicator, 
it is custom ary  to  determ ine th is  q u an tity  
and  deduct i t  from  th e  resu lt ob ta ined  in 
each assay. The sam e q u a n tity  of 
am m onium  ace ta te  is tak en  as in  th e  assay, 
b u t w ith o u t add ition  of any  lead sa lt an d  is 
d ilu ted  to  150 cc. I t  is perhaps advisable 
to  add, say, 0-3  to  0-4  grm . of am m onium  
su lphate , to  correspond w ith  th e  am ount
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in troduced  by  solution  of lead  su lpha te  
in  am m onium  aceta te .

The m ix tu re  is h ea ted  to  boiling, and  
tit ra te d  by  adding th e  m o ly b d a te  drop  by  
drop, m ixing and  testing  a fte r each add ition , 
un til a  d istinct colour is given w ith  a  drop 
of tan n in  solu tion  on th e  w hite  p la te . A bou t 
0 - 2  to  0 - 3  cc. of m olybdate  will generally  
be required . T his am oun t is deduc ted  from  
th e  final read ing  in every  assay m ade under 
th e  sam e conditions.

[According to  Sacher (Chem. Zeit. (1909) 
33 , 1257) th is  correction depends on th e  
volum e of solution to  be ti tra te d , and  
am ounts to  0-45 cc. w hen th e  vo lum e is 
150 cc. ; see Ibbo tson  and  A itchison, 
loc. cit. 57.]

If  th e  m olybdate  solution be stan d ard ized  
on approx im ate ly  th e  sam e q u a n tity  of 
lead  as is p resen t in th e  assay, if th e  sam e 
quan titie s of su lphuric acid an d  am m onium  
ace ta te  be used, and  if th e  volum e of liqu id  
before ti t ra tio n  be th e  sam e, th e re  is no 
necessity  for a  b lan k  assay, as b o th  th e  
s tan d ard  and  th e  assay are affected to  
exactly  th e  sam e ex ten t.

A pplication  o f the M ethod fo r  Estim ation  
o f Lead in  an Ore [Galena).— A rep resen ta
tive  sam ple is finely crushed an d  well 
m ixed. A q u a n tity  sufficient for several 
assays (say 5 to  10 grm .) is selected  and  
ground, best in an  aga te  m o rta r, u n til 
no g r itty  particles rem ain. T his po rtion  is 
preferab ly  dried  for several hours to  co n s tan t 
w eight in a steam  oven, and  p reserved  in  a 
sm all stoppered  bo ttle .

F or o rd inary  high-grade ores 0 -5  grm . is 
weighed out, accurate ly  to  +  1 m gr., and  
placed in a  2 0 0  cc. conical flask. 1 0  cc. of 
cone. HC1 is added, w arm ed gen tly  for some 
tim e to  decom pose th e  m ineral as m uch  as 
possible, boiled to  expel H 2S, 5 cc. conc. 
H N O s added, hea ted  gently , finally to  boiling 
for abou t 1 0  m inutes. I t  is th e n  cooled for 
a  few m inutes, 5 cc. conc. H 2S 0 4 added, 
hea ted  g radually  to  boiling, an d  boiling 
continued u n til th e  flask is filled w ith  
dense w hite fumes. H ea ting  is con tinued  
for some m inu tes longer and  th e  flask is 
then  allowed to  cool, g rad u a lly  a t  first.

[Too sudden cooling m ay  cause cracking, 
bu t a fte r i t  has stood un til it ceases to  fum e 
and can easily be touched  by  th e  hand , the  
cooling m ay be hastened  b y  pouring  w ater 
from  a ta p  over th e  ou tside of th e  flask.]

30 cc. of d istilled  w a te r is th e n  added  and  
hea ted  to  boiling w ith  frequen t ag ita tion , 
w hich is generally  necessary  to  p reven t

“ bum ping  ” ; th e  flask is th en  cooled to 
room  te m p era tu re  an d  allow ed to  stand  until 
th e  p rec ip ita te  h as  com pletely  settled.

W ith o u t d istu rb ing  th e  p rec ip ita te , pour 
th e  clear liqu id  th ro u g h  an  o rd inary  9 cm. 
p ap er filter. T est th e  filtra te  w ith  H 2S 0 4 to 
see if p rec ip ita tion  of lead has been complete. 
If any  fu rth e r  p rec ip ita te  is form ed, add more 
H 2S 0 4, boil, cool an d  se ttle  again before 
filtering.

W ash th e  p rec ip ita te , consisting of PbS04 
an d  “ insoluble ” , b y  decan tation  with 
100  cc. of d ilu te  H 2S 0 4 (1 : 9), using about 
15 to  20 cc. a t  a  tim e, ag ita ting , settling and 
pouring  th e  n ea rly  clear liqu id  through the 
filter, b u t re ta in in g  th e  p rec ip ita te  as much 
as possible in th e  flask.

[The d ilu te  H 2S 0 4 is p repared  by  mixing 
1 vol. of conc. H 2S 0 4 w ith  8  or 9 vols. of 
w ater, cooling to  room  tem pera tu re  and 
dilu ting  th e  m ix tu re  w ith  w ater to  10  vols. 
This is referred  to  in these no tes as “ H 2S04 
(1 : 9).” L ead  su lp h a te  is practically 
insoluble in  acid of th is  strength , and 
1 0 0  cc. is u sua lly  sufficient to  remove all 
iron, copper, or o th e r m etals  soluble in 
H 2S 0 4. In  d o u b tfu l cases a  fu rthe r wash 
of H 2S 0 4 (1 : 9) m ay  be given, and the 
filtra te  te s te d  w ith  ferrocyanide or 
th iocyana te . No blue or brow n colour 
should  be given b y  th e  form er and  no red 
colour by  th e  la tte r .]

W hen th e  filtra te  no longer shows a 
reaction  w ith  ferrocyanide or thiocyanate, 
allow th e  p rec ip ita te  on th e  filter to  drain 
thorough ly , th en  tran sfe r i t  w ith  a fine 
je t  of h o t w a te r from  a w ash bo ttle  to a 
clean beaker, or to  th e  flask in which pre
c ip ita tio n  w as m ade, using as little  water 
as possible. A dd to  th e  bu lk  of precipitate 
5 grm . of solid am m onium  ace ta te  or 7 to 
1 0  cc. of th e  s trong  (2  : 1 ) solu tion  described 
above. W arm  g en tly  w ith  ag ita tion , finally 
ju s t to  boiling ; w ith o u t d ilution, pour 
th ro u g h  th e  p ap e r filter, collecting the 
filtra te  in a clean 300 cc. flask. Give one 
or tw o  w ashes w ith  sm all quan titie s of hot 
concen tra ted  am m onium  aceta te , alternately 
w ith  w ashes of h o t w a te r ; finally wash 
thorough ly  w ith  h o t w ate r u n til th e  total 
volum e of filtra te  is ab o u t 150 cc., and  heat 
to  boiling.

T itra te  w ith  s ta n d a rd  m o lybda te  exactly 
as described under S tandard iza tion .

Alternative M ethod .— The chief difficulty 
in th is  process consists in g e ttin g  th e  whole 
of th e  lead su lpha te  dissolved an d  separated
c >> It is essential t0
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use a rap id  filtering paper, and  to  use the  
ammonium ace ta te  in th e  form  of a very 
concentrated solution. As th e  m ethod 
sometimes fails to  rem ove the  whole of the  
lead from the  “ insoluble,” p robably  owing 
to some P b S 0 4 being tenaciously  re ta ined  
by the paper or residue, the  following 
method was tr ie d , and  proved  convenient 
and effective.

After the wash w ith  H 2S 0 4 (1 :9 )  has
been given and  allowed to  d rain  off
completely, rem ove the  9 cm. paper, con
taining the sm all am oun t of p rec ip ita te
carried over during decan tation , from  the  
funnel and place it in th e  flask w ith  the  
bulk of the  lead su lphate precip ita te . A dd 
10 cc. of am m onium  aceta te  (2 : 1), w arm  
gently w ith ag itation , finally ju s t to  boiling. 
Decant th rough  a fresh 9 cm. paper in to  
a 300 cc. flask, leaving th e  original paper 
and any undissolved p rec ip ita te  behind. 
Add 20 cc. of w ater, h ea t to  boiling and 
decant the liquid th rough  th e  sam e filter. 
It is as well to  repeat th is  operation  twice, 
using each tim e 10  cc. of am m onium  ace ta te  
(2 : 1) and 20 cc. of w ater. Now rinse the  
first filter paper in to  th e  second and  w ash 
both together w ith  ho t w ater un til the  to ta l 
volume of filtra te  is abou t 150 cc. ; boil 
and titra te  as described above.

Further Treatment of the “ Insoluble .” — 
The residue usually  consists chiefly of silica, 
but m ay possibly contain  some undecom 
posed silicates, B a S 0 4, S n 0 2, F e 20 3, Al^Og, 
I i 0 2, Cr20 3 or W 0 3. To confirm the  com plete 
extraction of lead, it should be ex trac ted  
with a fu rther q u an tity  of ho t conc. 
ammonium aceta te  and  th e  ex trac t tested  
with potassium  chrom ate. If th is  gives no 
yellow precip ita te, the  residue m ay  be 
rejected.

Sum mary of Precautions to be observed 
in the Molybdate T itration o f Lead.

(1) Avoid using an  excessive am oun t of 
ammonium acetate , as the  end-poin t is 
somewhat affected by  vary ing  am ounts of 
this salt. F or quan titie s of lead  up  to  
250 mgr. 5 grm. of th e  solid sa lt or 7 to  
10 cc. of concen tra ted  solution (2 : 1 ) are 
sufficient; for 500 mgr. abou t 15 grm. of 
the salt or 20-25 cc. of solution (2 : 1) m ay  
be required.

(2) A dd th e  conc. am m onium  ace ta te  
(2 : 1) d irec t to  the  p rec ip ita te  w ithou t 
dilution, h ea t gently , finally to  near boiling 
point. A ctua l boiling is unnecessary. 
E x trac t th e  filter paper w ith  a fu rth e r 
q u an tity  of h o t am m onium  ace ta te  or p re

ferably  d igest th e  paper w ith  th is  afte r 
rem oving from  th e  funnel, as described 
under “ A lte rna tive  M ethod.”

(3 ) If any  w hite p recip ita te  settles from  th e  
filtrate, allow to  stand , decan t th e  clear 
liquid carefully  in to  ano ther vessel, add  to  
the p rec ip ita te  a sm all q u a n tity  of am m onium  
acetate , h ea t till every th ing  dissolves and  
pour in to  th e  decanted solution.

(4) Before titra tin g , d ilu te th e  solution 
to  a  constan t volum e (say 150 cc.). This 
allows of a  constan t correction for ind icator 
being used. [See rem arks under “ B lank 
T est ” above.]

(5) H ea t to  boiling im m ediately  before 
titra tio n  and  keep th e  ti t ra te d  solution hot, 
near boiling, th ro u g h o u t th e  operation.

(6 ) Use a  fresh ly-prepared  solution of 
tann in  of abou t 0 -5%  streng th , in distilled 
w ater, as indicator.

(7) S tir th e  ti t ra te d  solution thoroughly  
and, allow to  se ttle  for a  m om ent before tak ing  
ou t th e  drop for test.

Experim ents on Standardization. —  T he 
following te sts  were m ade by  th e  w riter to  
determ ine th e  b est conditions for standard iza
tion  of th e  m olybdate solution. They were 
carried out for th e  m ost p a r t as described 
above under standard ization , except th a t  
th e  p rec ip ita te  of P b S 0 4 was w ashed by  
decantation  w ith  1 0 0  cc. H 2S 0 4 (1 : 9), 
th e  washings being passed th rough  a  filter, 
as in th e  trea tm e n t of an ore sample. As 
m uch as possible of th e  sm all q u an tity  of 
m ateria l collected on th e  filter was rinsed 
back in to  th e  prec ip ita tion  flask w ith  a  little  
w ater, before adding am m onium  acetate . 
A bout 5 grm. of th e  solid salt, roughly 
weighed, was generally used in th e  first 
instance, fu rth e r quan titie s being added if 
th is did n o t suffice for com plete solution of 
the P b S 0 4. The resu lts are sum m arized 
in the  accom panying table.

Notes on Table of Experim ents on Standard
ization.—Tests 8  and  9 were m ade to  observe 
the  effect of vary ing  am ount of am m onium  
acetate . More m olybdate appears to  be 
consum ed for th e  sam e am ount of lead, when 
th e  am ount of am m onium  ace ta te  is 
increased.

T ests 10  and  11 were m ade to  observe 
th e  effect of th e  presence of a  considerable 
am ount of am m onium  sulphate. An im 
m ediate p rec ip ita te  of P b S 0 4 was produced 
on adding (N H 4]2S 0 4 to  th e  solution of 
P b S 0 4 in N il , A ; th u s  a  m uch larger 
q u a n tity  of N H 4A w ould have to  be used 
if th e  excess of H 2S 0 4 were no t rem oved by

3—4
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filtration  or w ashing. H ence it  w ould no t 
be desirable m erely to  neu tra lize th e  solution 
w ith N H 4OH instead  of decanting  or filtering. 
The reaction  :—

2N H 4 -C2H 30 2 +  P b S 0 4 (N H 4)2S 0 4 +
Pb(C 2H 30 2) 2

is reversible and  its  d irection  depends on th e  
rela tive q u an titie s  of th e  sa lts present.

Tests 12 and  13 were m ade b y  adding 
th e  filter paper, a fte r use in d écan ta tio n  of 
th e  se ttled  solution and  w ashing w ith  
H 2S 0 4 (1 : 9), to  th e  solution of th e  P b S 0 4 
in N H 4A, d ilu ting  to  th e  requ ired  volum e 
and  titra tin g  in presence of th e  paper, th e

from  te s ts  1 4 , 15  and  16  is as follows :—
1 cc. S tan d a rd  A m m onium  M olybdate =  
W ithou t correction 1 0 - 5 5  mgr. Pb.
Corrected by  B lank  1 0 - 6 7  mgr. Pb.

Results obtained by Application  of the 
M ethod to the Estim ation o f Lead in  Galena.— 
A sam ple m arked  L9 was crushed to  a mod
era te  degree of fineness. D ry  assays gave 
resu lts  ranging  from  6 0  to  6 2 %  Pb.

The ore w as te s ted  as described above. 
The a lte rn a tiv e  m ethod  w as n o t tried, but 
was used la te r  for g rav im etric  estimations.

T est No. 1 was only a  rough approx
im ation  to  determ ine th e  lim its between which 
th e  end-po in t w ould be found.

E x p e r i m e n t a l  W o r k  o n  t h e  V o l u m e t r i c  E s t i m a t i o n  o f  L e a d  b y  t h e  M o l y b d a t e  M e t h o d . 

Conditions of Standardization and Sum m ary of Results.

Test
No.

Lead
Foil

taken
mgr.

End Poin t of. 
Titration 

with Molybdate.

Equivalent of 
lcc. Molybdate 

in m gr. Pb.

Un- 
corrected 
cc .+ 0  1

Corrected : W ithout
by Blank correction 

cc. I mgr.

W ith
correction

mgr.

Conditions.

NH.,A
used
grm.

(N H J 2SO,
added

Volume
before
ti tra 

tion
cc.

Remarks.
[In all cases the PbSO , precipitate was 
washed by  décantation with 100 cc. 
H 2SO , {1 :9) before dissolving in 

ammonium acetate.]

10
11

12
13
14
15 
lö

Blank

200-7 
252-1
201-1
300-4 
202-8
301-1 
401-1 
250-4
250-0

251-4 
250-6

200-9
401-8
200-9
300-4
400-9

19-3
23-3
19-1
27-3 
19-1
28-4
37-7 
23-3 
23-7

23-9
23-5

18-7
38-3
19-1 
28-5 
37-9

0-3

19-0
23-0
18-8
27-0 
18-8
28-1
37-4 
23-0 
23-4

23-6
23-2

18-4
38-0 
18-8 
28-2 
37-6
0-0

10-40
10-82
10-53
11-00 
10-62 
10-60 
10-64 
10-75 
10-57

10-52
10-66

10-74
10-49
10-52
10-54
10-58

10-56
10-96
10-70
11-13 
10-79 
10-72 
10-72 
10-89 
10-71

10-65
10-80

10-92
10-57
10-69
10-65
10-66

5
5
5
5
5
5
5 + 

10 +
17
12

7
10
10
10
12
5

140
135 
160 

96 + 
96 +

150 - 
140

145
130
150
150
150
150

1A little more N H 4A was added to dis
so lv e  a precipitate which separated on 
) standing.
15 grm. N H jA  was first added, then 
}(NH ,)2 S O ,, and m oreN H 4A to dissolve 
I the precipitate which was formed. 
T itra ted  in presence of the filter-paper. 
T itra ted  in presence of the filter-paper.

object being to  ensure solution of every  
trace  of P b S 0 4 adhering  to  th e  paper. 
There seems to  be no special ad v an tag e  in 
th is  procedure ; th e  resu lts ob ta ined  were 
no t particu la rly  good.

Tests 14, 15, 16 were m ade under w hat 
appear to  be th e  b est conditions. A fter 
se ttlem ent and  décan tation , and  w ashing 
bv  décan tation  w ith  1 0 0  cc. H 2S 0 4 ( 1 :9 ) ,  
5 grm . of am m onium  ac e ta te  was added  to  
th e  se ttled  p rec ip ita te , w ith  a  little  w ate r 
and  w arm ed u n til th e  p rec ip ita te  dissolved. 
[In  te s t 16 it  d id  n o t com pletely dissolve 
a t  th is  stage.] T his filter paper w as then  
ex trac ted  w ith  a  fu rth e r 5 grm . of N H 4A 
dissolved in 2 0  cc. w ate r an d  th e  filtrate  
un ited  w ith  th e  rest of th e  solution. In  
tests 14 and  15 th e  p rec ip ita te  was th u s  
com pletely dissolved ; in No. 16 th e  small 
residue was dissolved by  add ition  of ano ther 
2  grm. of N H 4Â. The m ean factor, ca lculated

T otal
Galena N H 4Ä T itra tio n

T est taken .used + —- Corrected Lead
No. grm . grm. cc. to cc. cc. %

1 0-5 ? 25 30 —
2 0-5 ? 28-8 29-0 28-6 61-0
3 0-5  5 29-2 29-4 29-0 61-9
4 0-5  5 29-2 29-4 29-0 61 -9

lcc . M olybdate =  10-67 mgr. Pb.

General Rem arks.— T he m ethod  appears 
to  be capable of g iv ing sufficiently accurate 
resu lts on sam ples con tain ing  a  fairly high 
percen tage of lead. T he end-poin t cannot 
be determ ined  w ith  g rea t exactness ; thus 
if it be assum ed th a t  th e  ti tra tio n  in the 
assays of galena 3 an d  4 above is correct, 
the  tru e  percen tage of lead  lies between 
the  lim its  :—

M olybdate L ead L ead found 
cc. (corrected) % P er cen t of 

m ean  to ta l
28-9  =  61-7  99-68
29-1 =  62-1 100-32
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e is®

That is; there is an u n ce rta in ty  of abou t 
0-4%, or 0 -7%  of th e  to ta l am oun t of Pb.

In the case of low -grade m ateria l the  
method can h ard ly  be recom m ended. To 
get results of th e  requ ired  degree of accuracy, 
a large q u an tity  of m ateria l w ould have to  
be treated, rendering  th e  process very 
lengthy and tedious ; otherw ise th e  varia tion  
due to uncerta in ty  of th e  end-poin t would 
amount to  too large a  p roportion  of th e  to ta l. 
Thus, in an assay m ade w ith  0 -5  grm. of an 
ore containing 5%  Pb, th e  am ount of 
molybdate, corrected  by  b lank , m ight lie 
between 2-3 and  2-5  cc., ind icating  a  per

centage of lead betw een 4-9  and  5-3, th a t  is, 
a  varia tion  of abou t 8 %  of th e  to ta l.

Som ew hat b e tte r  results m ight be ob ta ined  
by  using a  w eaker m olybdate solution for 
low -grade m ateria l, b u t th e  sharpness of 
th e  end-poin t w ould be still fu rthe r 
dim inished.
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express his th an k s  to  th e  au tho rities of 
th e  Chelsea Polytechnic, in p articu la r to  
the  heads of th e  Chemical and  M etallurgical 
D epartm en ts , Dr. C. Doree and  Dr. W . A. 
N aish, for facilities accorded in carry ing  
ou t th e  researches detailed  in  these notes.

THE SOUTH TERRAS RADIUM DEPOSIT, 
CORNWALL

By T. ROBERTSON, P h .D . ,  A.Inst.M.M., and  H. G. DINES, A.R.S.M., A.Inst.M.M.
I n t r o d u c t io n .— Though Cornwall is 

classed am ongst th e  rad ium  producing 
districts of the world, the  m ode of occurrence 
of its radium -bearing m inerals does no t 
appear to have received p articu la r a tten tion . 
Pitchblende, to rbern ite , au tu n ite , and  
zippeite are recorded as accessory m inerals 
in the m etalliferous lodes of m any  of the  
Cornish mines. A t W heal T renw ith , St. 
Ives, for exam ple, p itchblende occurred 
associated w ith copper ores. In  th is instance 
the pitchblende was for m any  years regarded 
as an undesirable gangue m ineral, b u t when 
its economic value was discovered some 
work was done bo th  underground  and  on 
the dumps, though there is no record of 
the output.

The deposit a t South T erras is th e  only 
known lode in Cornwall in which th e  chief 
minerals are ores of u ranium , and  it  has been 
regarded as th e  richest of the  Cornish 
occurrences. The m ine has been worked for 
the greater p a rt of its career as a uranium  
producer, under p riva te  o w n ersh ip ; and 
little inform ation on th e  n a tu re  of the  lode 
has h itherto  been obtainable. The workings 
were unw atered recently , when the  au thors 
had the opportun ity  of exam ining th e  deposit. 
The following account is published by 
permission of the  D irector of H.M. Geological 
Survey. The m ine is situa ted  in the  valley 
of the River Fal, five miles due w est of St. 
Austell and tw o miles by  road from  G ram - 
pound R oad s ta tio n .1

1 Maps :— One-inch new series Ordnance and 
Geological 347 ; six-inch Cornwall 50 N.W . and 
S.W.

H is t o r y .— South T erras m ine was first 
worked on an  iron lode coursing slightly 
n o rth  of w est and  an  in tersecting  tin  lode 
coursing roughly  north -east. The rad ium  
lode, bearing north , was first encountered 
in  1873 in the  w orkings on the  iron lode near 
its  in tersection w ith  the  tin  lode (Fig. 2). 
I t  contained sufficient u ran ium  ore to  w arran t 
developm ent, and  in 1878 stoping was 
com m enced above ad it level. L ater the  
South Shaft was sunk  to  open up the  lode 
in depth , and  the  10  and  2 0  fm. levels 
(below adit) were driven, proving a  shoot 
of ore p itch ing  n o rth  a t about 45°. A bout 
1900 the  N orth  Shaft was sunk and  th e  ore 
shoot betw een th e  10  and  2 0  fm. levels 
worked ou t ; shortly  afterw ards the  mine 
closed down. I t  was reopened again in 1906 
and  th e  30 and  40 fm. levels driven, proving 
the  ore shoot to  peter ou t a t about the 
30 fm. level. The bunch of ore in th e  shoot 
was com pletely w orked ou t b y  1909 and 
developm ent, which had  always been costly 
owing to  high pum ping charges, was stopped.

The ore was exported  for use in the  m anu
fac tu re of glass. Two grades of ore were 
sold, one averaging around  2 0 %  and one 
around  11% U 30 8. These grades were m ade 
up  by  m ixing high-grade ore, which was found 
up  to  36%  U 30 8, w ith low-grade ores down 
to  3%  U 30 8. The w aste rem aining in  the  
dum ps and  stope fillings, therefore, contained 
less th a n  th is last percentage.

A t th e  beginning of 1913 the  p roperty  
was taken  over by  the  Société Industrielle 
du  R adium , L td ., to  recover th e  rad ium  
content, and  a t th is tim e it was estim ated
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th a t  the  dum ps and  stope fillings contained  
3(1 gm. rad ium  in all. D uring 1913 an d  1914 
th e  dum ps were p icked over and  th e  best 
m ateria l sen t to  F rance  for tre a tm e n t. No 
w ork w as done betw een 1914 an d  1920, b u t 
in 1920 and  1921, £3,000 to  £4,000 w orth  
of m ineral was sold from  th e  stope fillings 
above th e  10  fm. level. The best of th e  ore 
now having  been p icked  from  th e  dum ps and
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from  th e  N orth  Shaft tow ards th e  south for W i01 
a d istance of 430 ft., b u t i t  has not holed 
th rough  w ith  th e  corresponding drive from 
th e  South Shaft. 1 JmflOl

S toping has been carried  down to the 
30 fm. level on th e  m ain  ore shoot, and, P ®1 
to  a  sm all ex ten t, n o rth  of th e  N orth Shaft! P :̂ e 
There are also stones b o th  n o rth  and south 
of S outh  S haft on th e  w est branch of the
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fillings, there  rem ained  ore of such low grade 
th a t i t  did no t pay  the  cost of sh ipm ent to  
France. A trea tm e n t p lan t w as therefore 
erected a t the  m ine in 1922, and  rad ium  
was produced from  M arch, 1923, till th e  end 
of 1925.

In  1927 th e  p resen t com pany, th e  B ritish  
and General R adium  C orporation, L td ., 
took over th e  p ro p erty  w ith  the  ob ject of 
fu rthe r developing th e  lode.

M in in g  C o n d i t i o n s . —-The p ro p erty  is 
exploited by  tw o vertical shafts 500 ft. 
ap a rt (Fig. 3). The South  S haft is in the  
lode a t surface, and  the  N orth  S haft passes 
through it betw een th e  30 and  40 fm. levels. 
The shafts are connected by  levels driven 
along th e  lode a t 10, 20, an d  30 fm. below 
ad it level. A t 40 fm. a  level has been driven

lode. Two winzes connect the  30 and 
40 fm. levels, b u t no stoping has been 
carried  ou t in th is  block.

B o th  sh a fts  are equipped w ith small hoists 
and  th e  N orth  S haft has a  single truck  cage.
The pum p is s itu a te d  a t  th e  N orth Shaft 
and  raises w ater from  th e  40 fm. level. As 
th e re  is no connection betw een the two 
shafts a t  th is  level, th e  S ou th  S haft is under ;
w ater below 30 fm.

The R iver F a l crosses th e  surface position 
of th e  lode abou t 120 yds. n o rth  of the North 
Shaft, and  th e  underg round  w ate r probably %
comes d irectly  from  th is source. I t  should T
show considerable seasonable varia tion , but 
pum ping costs m ust necessarily  alw ays be high. K

G e o l o g y  o f  t h e  D i s t r i c t .— The geology fcat 
of th e  d is tric t is discussed under th e  following
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headings : [a) sed im en tary  rocks ; (b) basic 
igneous in tru s io n s ; (c) elvans ; and  (d)
lodes.1

(a) Sedimentary Rocks.— The lode is in 
grey and brown slate of th e  M eadfoot Group 
of the Lower D evonian, in tru d e d  by  green
stone and elvan dykes (Fig. 1 ). The slate 
is overlain to  the  sou th  by  th e  G ram pound

th e  S outh  T erras workings, parallel to  the  
g ran ite  outcrop.

(b) Basic Igneous In trusions .— An in trusion 
of a ltered  greenstone outcrops a t th e  no rth  
end of th e  p roperty  (Fig. 2) and  it is probable 
th a t  o ther sm aller in trusions occur w ithin 
th e  se tt. The presence of garne t and  
ax in ite  in th e  dum ps of th e  old w orkings

SinnsMl ! 
Aj=Silw W

Co=Càlt ï - a  

CuTofper M 
Fe=lmi I

s t o K  ü

t e d  a t  t i e  M

E / v a n  d y k e s  z x s z s  

G r e e n s t o n e  t/ JM / f.(fxposuresj u r t m  
A '///as L e tt blank

F i g . 2 .

Grit, and on th e  n o rth  ab u ts  aga inst the  
St. Austell gran ite  mass. The ex ten t of the  
aureole of th e rm al m etam orphism  is no t 
definitely traceable, b u t th e  southern  
boundary of sensible alteration  in th e  slate 
probably runs abou t half a mile n o rth  of

1 Much of the  inform ation  in  th is  section is 
obtained from “ The Geology of th e  C ountry around 
Bodmin and  St. Austell ” [Mem. Geol. Surv.), 
19 0 9 .

on the  iron lode show th a t th is  lode was 
probably  associated w ith a  greenstone 
intrusion. F or a  lim ited  area around the 
South Shaft a t the  20 fm. level th e  country  
rock consists m ainly of hornblende w ith 
qu artz  and  sm all crysta ls of p y rite  and 
mispickel. This suggests a  tongue or m inor 
in trusion  of greenstone. Owing to  the 
rela tive ages of th e  greenstone and  the  
lode-filling it is unlikely th a t the  presence
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of greenstone w ould have any  effect upon 
th e  u ran ium  deposits of th e  d is tric t except 
in th e  form ation  of secondary m inerals.

U nder th e  m icroscope these basic in trusions 
are seen to  consist of diabase in  various 
stages of u ralitiza tion . The T erras 
occurrence is ophitic in  p a rts  while in  o thers 
i t  has a  schistose s tructu re . R esidual augite 
is p resen t b u t is m ain ly  uralitized . The 
hornblende form s large param orphs afte r 
th e  augite w ith  occasional cores of pyroxene, 
and  is often com pact a t  th e  cen tre b u t 
su rrounded  by  a  frayed  border of fine 
d ivergent green prism s. The felspar appears 
to  be andesine. C ontact a lte ra tion  is shown 
by  fresh prism s of green am phibole in  th e  
felspar b u t b io tite  is n o t com m on.1

The rock encountered  in  th e  workings 
of the  old iron m ine is garnetiferous am phi- 
bolite, in w hich th e  hornblende is dark  
greenish blue in  colour, and  occurs as fairly  
well form ed crysta ls w hich are em bedded 
in ax in ite  and  garnet. D r. H . H . Thom as, 
who exam ined th is  rock for th e  Bodm in and 
St. A ustell Memoir s ta tes  th a t  th e  ax in ite  
shows no crystalline boundaries, b u t is 
rem arkable for its  pleochroism , w hich locally 
is unlike any  o ther ax in ite  recorded in Corn
wall. In  some p a rts  of th e  rock th e  m ineral 
is colourless, an d  in o thers presen ts th e  
usual pleochroism  ranging  from  pale plum  
colour to  yellow, b u t a  good deal of the  
ax in ite has a  m ost unusual pale b lue colour, 
th e  pleochroism  ranging  from  sky-blue to  
palest yellow. The garne t is a  pale coloured 
variety , strongly  b iréfringent especially in 
the ou ter layers of th e  crystals. The 
occurrence of m agnetite  in  association w ith  
axinite, garne t, an d  ab u n d a n t green 
hornblende poin ts to  m etam orph ism  by  
pneum ato ly tic  agencies.

(c) E Ivans .— There are  num erous sm all 
isolated exposures of elvan in th e  neighbour
hood of S outh  Terras. These dykes, which 
are associated w ith  th e  g ran ite  in trusion , 
represent a  la te r  stage of igneous ac tiv ity , 
and in age im m ediately  precede th e  deposi
tion of th e  m etallic m inerals in th e  vein 
fissures. The elvans are frequen tly  looked 
upon as hav ing  some bearing  upon th e  
trend  or con tin u ity  of the  lodes associated  
w ith them .. The area  around  S outh  T erras 
is m ainly  agricu ltu ral, and  exposures are 
too  few and  evidence too  scan ty  to  adm it 
of precise correlation of th e  various know n 
occurrences. A t least tw o well-defined

1 " Geology of Bodm in and St. Austell D is tr ic t,” 
Mem. Geol. Surv., 1909, p. 48.

elvans cross th e  F a l valley  near South Terras *  
and  pass th rough  th e  p ro p erty  from south
east to  north -w est, and  one of them is m v‘ 
encountered  underg round  in levels of the h A 
m ine. I t  has been suggested 1 th a t  the elvan ; s t* 
quarried  for road -m etal a t Brannel has an > 
underground connection w ith  the  elvan at ' 
South T erras m ine, and, possibly arising Wt 
ou t of th is  suggestion, i t  has been said that a «¡¡ft! 
green inc rusta tion , rep u ted  to  be torbemite, A 
has been found in cracks in  the  Brannel 
elvan. An exam ination  in th e  field has not, 
however, confirm ed th is. ’ ^

Im m ed iate ly  sou th  of th e  South Terras 
se tt lies a  p ro p erty  know n as Tolgarrick mine, * 
on w hich m uch  developm ent w ork has been 
done recen tly  in  hopes of picking up the 
sou thw ard  extension of th e  South Terras y -  
u ran ium  lode. T he search for th is lode has 
no t as y e t been successful, b u t an elvan 
has been encountered  underground from 
w hich a  considerable q u a n tity  of radioactive 
w ater en ters  th e  mine. As m easured in the 
m ine gallery  th is  elvan has a  bearing of about 
W. 40° N. and  a th ickness of 28 ft. I t  seems 
im probable th a t  th e  elvan itself contains __ 
original rad ioactive  m inerals and  the most 
likely exp lanation  appears to  be tha t the 
w ater, before finding its  w ay in to  the mine 
workings, passes th ro u g h  a  radium-bearing 
lode fissure, possibly th a t  of South Terras.

The elvans are of th e  usual type, being ,.,- 
g ran ite  porphyries of pale shades of pink, y- 
green, an d  grey. A m icroscopic examination ®- 
shows th a t  th e y  consist of idiomorphic 
phenocrysts of q u artz  an d  felspar in a fine 
to  m edium  grained quartz-felspar base. In 
all cases felspar occurs as inclusions in the ■  
q u a rtz  phenocrysts. The prim ary con
s titu en ts  in each of th e  occurrences examined II: 
are identical, b u t on the ir products of M,j 
secondary a lte ra tio n  th ey  can be divided H 
in to  tw o d is tin c t classes, one w ith  abundant Ip 
tourm aline, and  th e  o ther w ith  little  or none. ;;® 
Specim ens falling u n d er th e  first class were :sn 
ob ta ined  from  quarries or open-workings ift 
on either side of th e  road , a  th ird  and a 
q u a rte r  of a  mile n o rth  by  w est of the mine 
(Nos. 14514 an d  14526),2 from  th e  lane just uf 

south  of T olgarrick  farm  (14524), and from & 
a  surface exposure on th e  w est bank  of the 
R iver F a l near W heal B lenco (14505). In 
th in  sections these are all seen to  be highly

1 Ussher, W. A. E. H . “ The Geology of the  Country J, 
around  Bodm in and St. A ustell ” (Mem. Geol. 
Surv.), 1909, p. 71.

2 N um bers in  b rack e ts  refer to  specimens and ' 
microscope slides in  th e  rock collection  of the 
Geological Survey.
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tourmalinized an d  to  con tain  m any  patches 
of gilbertite. No felspars are present, and  
the tourm aline, which includes bo th  blue 
and brown varieties, occurs in clusters 
apparently replacing felspar phenocrysts, 
as well as being sca tte red  th rough  the  
fairly fine-grained ground mass. The positions 
from which specim ens 14514, 14526, and  
14524 were ob ta ined  are in  alignm ent n o rth 
west by n o rth  and  th e  occurrences m ay 
presumably be s itu a ted  on th e  sam e elvan.

in sm all grains in th e  ground m ass in  vary ing  
am ounts. The specim ens (14506 and  14507) 
from  th e  2 0  fm. level in  South T erras m ine 
were tak en  n ear th e  lode and are heav ily  
charged w ith  pyrites, and  these specim ens 
as well as th a t  from  near th e  iron lode 
(14527) carry  sm all phenocrysts of apa tite . 
The elvan a t  B rannel, above referred  to  
(14518), shows sim ilar characteristics to  th is  
group b u t carries m ore chlorite afte r b io tite .

T he exposures from  w hich Nos. 14506,

Specimens of the  second class of elvan, 
containing little  or no secondary tourm aline, 
were collected underground  a t South Terras 
mine (14506 and  14507), near th e  mine 
dressing p lan t (14512), ju st west of the  quarry  
on the old iron lode (14527), underground 
in Tolgarrick m ine (14515), from a quarry  
in a field, one th ird  of a mile east of South 
Terras mine (14508), and  on th e  east bank  
of the R iver Fal, one th ird  of a mile n o rth  of 
the mine (14520). U nder the  microscope these 
show the usual fine-grained ground m ass 
with well form ed phenocrysts of q u artz  and 
felspar. The la tte r  shows various stages 
of alteration  to  qu artz  and  bio tite , and  in 
the less a ltered  specim ens exhib its m ultiple 
twinning in m ost cases. Blue tourm aline 
occurs in very  small crystals usually 
associated w ith  some b iotite. The b io tite  
is usually secondary, of greenish-brown 
colour, and  in some specim ens is associated 
with chlorite. M uscovite and  b io tite  occur

14507, 14515, and  14527 were obtained 
lie on a s tra ig h t line coursing north -north - 
west. T his lind includes bo th  th e  elvan 
in th e  S outh  T erras mine and  th a t  in 
Tolgarrick m ine and  suggests th a t  these 
m ay be one and  th e  same. The rad ioactive 
character of th e  w ater from  th e  Tolgarrick 
elvan is significant in th is  connexion.

(d) L o d es— In  th e  area  south  of th e  S t. 
A ustell g ran ite  m ass the  M eadfoot slates are 
traversed  by  num erous m ineral lodes (Fig. 1 ). 
These have a  general tren d  approxim ately  
east and  w est, or parallel to  th e  m argin of 
the  gran ite , b u t a  num ber cross the  general 
direction m ore or less a t righ t angles. The 
lodes w ith an east and  w est tren d  are m ainly 
tin  and  copper bearing and  rep resen t th e  
earliest stage of m ineralization, being 
characterized b y  m inerals w hich crystallize 
ou t a t  rela tively  high tem peratures. The 
lodes coursing n o rth  and  south, on th e  o ther 
hand , carry  such m inerals as ores of cobalt,
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nickel, lead, uranium , and  iron , w ith , in 
some instances, a  little  arsenic an d  copper 
pyrites. These lodes m ay be regarded  as of 
la te r date  th a n  th e  tin  and  copper lodes, 
an assum ption th a t  is bo rne ou t b y  th e  fac t 
th a t in m any  cases th e  no rth -sou th  lodes are 
know n to  be m ineralized cross-courses dis
locating the  east-w est lodes. These la te r 
lodes fall n a tu ra lly  in to  tw o classes ; nam ely, 
those carry ing iron  and  those carry ing  
cobalt, nickel, and  uranium , and  it is probable 
th a t the  tw o classes are n o t contem poraneous.

A clear exam ple of th e  rela tion  between 
th e  no rth -sou th  and  th e  east-w est lodes is 
afforded by  S t. A ustell Consols m ine ,1 2 
m iles east-south-east of South  Terras, w here 
th e  m ain  lode courses E.25°S. and  is crossed 
b y  a series of no rth -sou th  veins. T he m ain 
lode carried tin  and  copper ores, w ith  arsenic 
and some cobalt here and  there, b u t no 
nickel or u ran ium  ores. The nickel, cobalt, 
and uran ium  occurred m ainly  in th e  no rth - 
south cross-courses, the  richest of which 
crosses th e  m ain  lode in  th e  w estern  p a r t 
of the  se tt, carry ing cobalt and  nickel as 
kupfernickel and  sm altite . I t  is w orthy  of 
note th a t  where copper ore occurred  in th e  
cross-courses, nickel was absent, and  th a t  th e  
uran ium  occurred m ain ly  a t th e  sides of the  
cross-courses, b u t occasionally in th e  m iddle. 
T his w ould suggest th a t  th e  u ran ium  was 
one of th e  la tes t m inerals to  be deposited, 
p robably  form ing in cavities produced by  
widening of the  m ineralized fissure. The 
association of bary tes  w ith  th e  m inerals in 
th is  m ine is also significant ; there  appears 
to  be no record, however, as to  w hether it 
occurred in th e  m ain lode or in th e  cross
courses, though  th e  p robab ility  is th a t  it 
was found in th e  la tte r.

The S outh  T erras u ran ium  lode courses 
no rth  and  south , and  there  are records of 
uran ium  ores having been found a t  New 
Crowhill m ine, ab o u t th ree -q u a rte rs  of a 
m ile to  the  sou th , and  a t Egloshellen 
m ine to  th e  north . In  th e  la tte r  i t  is said 
th a t  to rbern ite  occurred a t th e  in tersection  
of a  north -sou th  iron lode an d  an  east-w est 
tin  lode, and  no t as a lode m ineral.

T h e  R a d iu m  L o d e .— D etails of th e  rad ium  
lode are discussed under th e  following 
headings :— (a) th e  lode, (b) the  effect of 
the  igneous in trusions on th e  lode ; (c) th e  
lode filling ; (d) developm ent w ork on the  
lode.

1 W illiams, H. R., Rep. Roy. Inst. Corn., 1858, 
A ppendix vii, p. 32 ; and D. A. M acAlister in  “ The 
Geology of th e  C ountry  around  Bodm in and 
St. Austell ” (Mem. Geol. Surv.), 1909, pp. 155, 156.

(a) The Lode.— The tre n d  of th e  lode is a 
few degrees w est of no rth , and  th e  underlie 
ab o u t 1 0 ° w est, a lthough  in some places 
i t  is nearly  30°.

The lode is a  ty p ica l fissure vein with a 
q u a rtz  gangue. i t  is well developed and 
persis ten t and, in general, shows well defined 
slickensided walls. The w id th  varies between 
\  and  3^ ft. and  averages 2 ft. About 
100 ft. n o rth  of th e  S outh  Shaft, below the 
10 fm. level, th e  lode splits southw ard, and 
sou th  of the  shaft th e  w orkings follow the 
w est b ranch, th e  east b ranch  having pinched. 
The 30 and  40 fm. levels are also driven 
on th e  w est b ranch , th e  east b ranch a t these 
levels no t having been traced  (Fig. 3).

(b) The Effect of the Igneous Intrusions on 
the Lode.—The south  end of the  sett is 
trav e rsed  by  an  elvan, already  referred to. 
T his courses roughly  sou th -east and north
w est and  underlies n o rth -eas t a t about 45°. 
I t  was driven th rough  a t  th e  south  end of the 
w orkings on th e  10  fm. level and touched 
on th e  30 fm. level. On th e  10  fm. level the 
elvan is 50 to  70 ft. th ick  and  is mineralized 
on b o th  walls w ith  sulphides. On this level 
th e  lode (east branch) is poorly mineralized, 
if a t  all, for some 60 ft. n o rth  of the  elvan, 
and  has no t been traced  th rough  the elvan 
or on its  sou th  side. The 30 fm. level is 
d riven ju s t in to  th e  elvan an d  th e  lode is 
here seen to  p en e tra te  it  s till carrying low 
values. This, however, is th e  west branch 
of th e  lode.

T he a ltered  greenstone, referred  to above 
as form ing th e  co u n try  rock on th e  20  fm. 
level near th e  S outh  Shaft is hard , and the 
lode in passing th rough  it appears to  split up 
in to  a t  least tw o narrow  parallel branches 
a few feet apart.

(c) The Lode F illin g .— Q uartz generally 
occupies th e  full w id th  of the  lode and shows 
a  com b s tru c tu re  ind icating  successive stages 
of deposition. In  places there  are inclusions 
of killas, often  silicified, occurring either as 
a  fau lt breccia or as shear lenticles. On 
th e  foot-wall, in m an y  places, occurs one or 
tw o inches of soft greenish clayey material 
(flucan). In  one or tw o places, notably 
near th e  elvan on th e  1 0  fm. level, the 
infilling consists solely of crushed killas.

A part from  th e  ore-shoot, m etallic minerals 
are scanty . T hey  occur usually  as small 
sca tte red  crysta ls e ither in  th e  quartz  or 
lining vughs. There is no ind ication  of the 
p itchb lende having  been confined to  any 
p articu la r portion  of th e  w id th  of th e  lode, 
though  it is said to  h av e  occurred  as stringers 
near the  walls.
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The m etallic m inerals recorded are as 
follows :—P itchblende, to rbern ite , au tun ite , 
and zippeite, toge ther w ith  iron and  copper 
pyrites, m ispickel, galena, and  traces of 
nickel, cobalt and  chrom ium  ores. The 
only published inform ation regarding the  
occurrence of rad ium  ore in th e  shoot is 
by J. H. Collins .1

Regarding the  lode above th e  20 fm. 
level he sta tes as follows :— “ The J im  lode 
is from 2 to  4 ft. wide. Only a  sm all leader, 
however, consists of th is  valuable ore (of 
uranium). Up to  th e  p resen t the  leader has 
been traced for abou t 150 fathom s, vary ing  
from a mere knife-edge up  to  7 or 8 inches 
in thickness. The ore occurs in beau tifu l 
light green, yellow, and  brown flakes, scales, 
and crystals, m ostly  as phosphates of 
uranium, copper, and lime (au tun ite  and 
torbernite), or as the  h y d ra ted  oxide known
as zippeite.............. Some specks of the
hard and heavy p itchblende have, however, 
been seen, . . . ” H e also s ta tes  th a t  
pitchblende was th e  only u ran ium  m ineral 
found in the lode a t 30 fm. This is due to  
secondary a ltera tion  of th e  original p itch 
blende in the higher levels to  calcium  and 
copper uranites. Only sm all incrustations 
and stains of au tu n ite  and  to rbern ite  are 
now found in the  dum ps b u t good specim ens 
were formerly obtained.

(d) Development W ork on the Lode .— 
All the known payable u ran ium  ore from 
the lode was ob ta ined  from  the  ore-shoot. 
Beyond th is all the  exploratory  w ork has 
been done in ground which shows sporadic

1 “ W est of England Mining R e g io n ,” Trans. 
Roy. Geol. Soc. Corn., vol. xiv, 1912, p. 242.

BOOK REVIEWS
A pplied  G e o p h y s ic s  in  th e  S ea rc h  for  

M inerals. B y A. S. E v e  and  D. A. 
K e y s .  Cloth, octavo, 250 pages, 
illustrated. Price 12s. 6 d. Cam bridge : 
The U niversity  Press.

Even a casual glance a t  th e  periodical 
literature devoted  either to  m ining or to  
geophysics will reveal the growing im portance 
of the recently  developed science of A pplied 
Geophysics. H undreds of articles scattered  
throughout num erous journals and  tra n s 
actions of societies testify  to  the  w idespread 
interest evoked by  the  a ttem p ts  now being 
made to  peer in to  th e  crust of th e  ea rth  by  
geophysical m ethods. The m ining engineer

values of rad ium , b u t, on the  whole, the  
average run  of th e  proved  lode is below the  
m inim um  w orkable value. The prospects 
of the  m ine therefore depend on th e  discovery 
of fu rth e r shoots.

(1) N orthw ard .— E xcep t for a drive on the  
10 fm. level which extends 320 ft. n o rth  of 
the  N orth  Shaft, and  alm ost reaches the  
boundary  of th e  se tt, little  exp lo ra to ry  
w ork has been done in  th is  d irection. A t 
the  n o rth  end of th e  m ine th e  lode is well 
developed and  varies in w id th  betw een 
2 ft. 5 in. and  3 ft. The present com pany 
has now s ta rted  to  drive northw ards on the  
30 fm. level.

(2) S ou thw ard .— On the  1 0  fm. level the 
lode is p inched on  th e  no rth  side of th e  elvan, 
and  the  drive th rough  to  the  sou th  side 
has n o t proved th e  lode e ith e r in th e  elvan 
or in  th e  killas beyond. This drive, however, 
is on th e  east b ranch  w hich was abandoned  
on th e  lower levels, and  it  is uncerta in  
w hether th e  drive ac tua lly  follows the  branch.

On th e  30 fm. level th e  lode (west branch) is 
seen to  p en e tra te  the  elvan, b u t the  drive 
does n o t en ter th e  elvan sufficiently to  show 
in w hat m anner th e  lode is affected by  it. 
There are some 900 ft. of ground, in th e  plane 
of th e  lode betw een th e  present w orkings and 
th e  south  boundary  of the  se tt. I t  is in tended  
shortly  to  develop th e  m ine in  th is  direction.

(3) In  D ep th .— In view of th e  richness 
of th e  ore-shoot already exploited  and  of 
th e  fact th a t  th e  w orkings ex tend  to  no 
great dep th , there are possibilities in  sinking 
deeper on the  lode. T his is, to  some ex ten t, 
supported  by  th e  occurrence of a  sm all bunch 
of rich ore w hich was found in th e  floor of 
the  40 fm. level near th e  N orth  Shaft.

is anxious to  assess the  exact significance of 
each of th e  m any  m ethods em ployed, and 
is confronted by  a  m ass of litera tu re  m uch 
of which is indigestible and  incom prehensible 
theory  poured forth  by  pure geophysicists, 
while th e  rem ainder is largely propaganda 
by  th e  technical represen tatives of the  m any  
com m ercial organizations engaged in 
executing surveys on a rem unerative and 
com petitive basis. The need was urgent 
therefore for an au th o rita tiv e  exposition 
of the  principles and  practice of Applied 
Geophysics, w ritten  b y  someone free from  
com m ercial entanglem ents, an d  y e t having 
sufficient technical know ledge to  appreciate 
thoroughly  the  scientific basis of the  various 
m ethods and  th e  technical difficulties
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involved in the  field procedure, toge ther 
w ith ac tua l experience of each m ethod. The 
book under review  adm irab ly  fulfils th is  
requirem ent. T he au th o rs  are sc ien tists 
of established rep u ta tio n  and  have no com 
m ercial axe to  grind. T hey  have produced 
a w ork which is sufficiently com prehensive 
to  m erit th e  title  “ tre a tise ,” y e t w hich is 
em inently  readable and  intelligible ; w hich 
is, in short, ju s t w hat th e  m ining engineer 
requires. C ertainly, if he is to  app recia te  
fully th e  principles of th e  m ethods, he will 
need to  be som ething of a  physic ist and  a 
m athem atician . A lte rna tive ly  he will have 
to  tak e  th e  form ulae for g ran ted , w ith  th e  
assurance th a t  th e y  are m ore reliab le th a n  
the  average engineering form ulae in  which 
he is w ont to  p u t his tru s t. N evertheless, 
he can scarcely fail to  recognize th e  fu n d a
m ental sincerity  of th e  a u th o rs’ judgm ents 
regarding th e  app licab ility  of each m ethod .

This book, however, is m ore th a n  an 
exposition of m ethods designed to  assist 
the  m ining engineer and  geologist. I t  is 
definitely a  carefully  arranged  trea tise  
su itab le to  serve as a  tex t-book  for applied  
geophysicists in em bryo, for w hom  th ere  is 
a growing dem and. H av ing  for some years 
deplored th e  non-existence of such a  te x t
book, th e  review er can testify  to  th e  valuable 
assistance w hich th is  pub lication  w ill afford.

F inally , even th e  expert practising  
geophysicist, who is fam iliar w ith  th e  cu rren t 
lite ra tu re  on th e  subject, w ill find m uch 
to  in te rest him  in th is  work. To him  it  will 
serve as a  useful digest of all th e  m ethods, 
particu larly  of those which have been m ost 
recently  developed. Several of these la tte r  
are m ore e laborate ly  expounded th a n  in any  
previous account ; for exam ple, th e  E a r th  
R esistiv ity  M ethod, w hich is one specially 
tested  by  th e  au thors.

The only criticism  w hich m igh t be applied  
to  th e  book is th e  tendency  to  over-elaborate 
the  electrical m ethods, as com pared w ith  th e  
grav ita tiona l and  seismic m ethods, th e  tw o 
la tte r  m ethods conjo in tly  only occupying 
abou t one half th e  space devoted  to  electrical 
m ethods. This ap p a ren t b ias on th e  p a r t 
of th e  au th o rs  m ay  n o t u n ju stly  be a ttr ib u te d  
to  th e  n a tu re  of th e ir  p rac tica l experience, 
since th e ir  ac tu a l te s ts  have been for th e  
m ost p a rt restric ted  to  regions w here electrical 
m ethods were m ost suitable. On th e  o ther 
hand  th ey  m igh t claim  th a t  th e  v arie ty  
of electrical m ethods justifies th e  special 
allocation of space to  th e ir  exposition.

H . S h a w .

G e o p h y s ic a l P r o sp e c t in g . Cloth, octavo, jje5is
676 pages, illu stra ted . Price 30s. h
New Y o r k : A m erican In stitu te  of t : ;
M ining and  M etallurgical Engineers.

Two years ago th e  A m erican Institute 
of M ining and  M etallurgical Engineers •:
estab lished  a  C om m ittee on Geophysical 
M ethods of Prospecting , which, in an effort 
to b ring  toge ther existing d a ta  concerning 
geophysical prinicples, m ethods and  results, 
presen ted  its  first p rogram m e a t the New 
Y ork m eeting of th e  In s titu te  in February,
1928. So ac tive  w as th e  discussion on this 
occasion, th a t  i t  was decided to  make :
“ G eophysics” th e  m ain  subject at the 
Boston m eeting in th e  following August.
The papers and  discussions presented at 
these tw o m eetings form  th e  basis of the 
publication  under review.

In  selecting th e  papers for th is volume, 
th e  aim  of th e  C om m ittee has been “ to make 
available to  th e  m ining public sound informa
tion concerning th e  principles underlying 
th e  various m ethods now in active use, to 
prov ide exam ples of cu rren t practice and 
results, and  to  afford opportun ity  to 
specialists to  publish  recen t achievements j 3 31
and  to  receive th e  benefit of criticism and 
discussion b y  th e ir  colleagues.”

The book, w hich con tains a  collection of 
27 ind iv idual papers, is d iv ided  in to  separate 
sections dealing respectively  w ith  the general, 
electrical, m agnetic, g rav ity , and seismic 
m ethods. P apers are included in each alii
group on th e  general principles and theory '®i
of the  m ethods, on in stru m en ta l development, 
and  also on th e  resu lts of recen t practical fey i
surveys. The in te rp re ta tio n  of results, bus
a b ranch  of th e  su b jec t upon which little to, i
has h ith e rto  been published, is also :«ti
considered, while in n early  every case the » •
discussion w hich followed th e  presentation 
of th e  paper is added, form ing a most : ¡t!«
in te resting  and  in stru c tiv e  feature.

As m ay  be expected , th e re  is a  noticeable Ijj
unevenness in th e  s ta n d a rd  of the  papers; sfe
a few frank ly  address th e  specialist, i®
while o thers aim  to  p resen t th e  fundam ental. M  
principles of th e  sub ject to  m ining men who U  
desire m erely  a general acquain tance with 
th e  m ethods, in order to  judge of their ¡¿j
economic value in p a rticu la r  cases. To itj
those in te rested  in app lied  geophysics the ¡¡ty
book is to  be recom m ended, for i t  contains ' ^
m uch detailed  in fo rm ation  on m an y  branches ^
of th e  sub ject w hich is n o t obtainable 
elsewhere.

H . S h a w .  ; t i s
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Ore D ep o sits  o f  M a g m a tic  O r ig in : T h e ir  
G e n e sis  a n d  N a tu ra l C la s s if ic a 
tion. B y Prof. P a u l  N i g g l i ,  Zurich. 
T ransla ted  by  Dr. H. C. Boydell from  
the original G erm an edition, revised 
and supplem ented by  Prof. Niggli 
and Dr. R . L. P arker, Zurich. Cloth; 
octavo, 104 pages. Price 9s. 6 d.
London : Thom as M urby and  Co.

By m aking accessible to  a  w ider circle 
of English-speaking m ining geologists th is 
important con tribu tion  to  th e  s tudy  of 
ore deposits, th e  tran s la to r  has rendered 
a valuable and  d isin terested  service to  his 
profession. The tran sla tio n  itself has been 
done extrem ely well. The dozen or so 
errata are m ainly  typographical and call 
for no special com m ent.

On a consistently  genetic basis Niggli 
re-classifies ore deposits of m agm atic  
origin only. F or ore deposits in general, 
no classification h ith e rto  devised is wholly 
“ systematic ” : m orphological, genetic, and 
other criteria are no t applied  consistently . 
Niggli indicates th e  possibility of applying 
one general geological principle as the  
criterion w hereby any  type of m ineral 
deposit m ay be assigned to  a perfectly  
definite position in a system . D ealing 
specially w ith ore deposits of m agm atic origin, 
he re-examines the  w orld 's occurrences from  a 
physico-chemical view -point and  shows th a t  
the problem s such deposits p resen t are 
inseparable from  those w ith  w hich the  
petrologist is p rim arily  concerned.

In C hapter 1 he expounds th e  physical 
chemistry of ore-generating m agm as and 
the various stages in the  evolution of residual 
solutions, etc. H e proceeds (C hapter 2) 
to a m inero-chem ical classification of ore 
deposits genetically  re la ted  to  m agm a, 
and distinguishes betw een plu tonic (intrusive) 
and volcanic (extrusive) types and  associa
tions. In C hapter 3 he applies th is  classifica
tion to a general review  of such deposits : 
their d istribu tion  in tim e and  space ; the ir 
emplacement in relation  to  th e  e a r th ’s m ajor 
structural features and, finally, the ir 
provincial and  regional relationships, th u s 
bringing the problem s of m agm atic  ore 
deposits in parallel w ith  those of petrogenesis. 
In a brief preface to  th e  tran s la tio n  Dr. 
Boydell adm onishes m ining com panies for 
“ their p resen t a ttitu d e  of indifference 
towards, and  neglect of, geological research 
with respect to  the ir chief asset, th e ir  ore 
deposit.” N ot a  few B ritish  m ining com 
panies m ay be acqu itted  of the  general

charge. N evertheless, th e  issue raised 
m erits the  consideration of all who are 
d irectly  or ind irectly  concerned w ith  the 
location and  developm ent of ore deposits. 
The p articu la r needs of th e  case m igh t 
conceivably be m et by  the  form ation, ad  hoc, 
of yet ano ther Scientific and  In d u str ia l 
R esearch Association. A. B r a m m a l l .

S tr u c tu r e  a n d  S u r fa c e  : A  B o o k  o f
F ie ld  G e o lo g y . B y  C. B a r r i n g t o n  
B r o w n  and  F . D e b e n h a m .  Cloth, 
octavo, 168 pages, illu stra ted . Price 
10s. 6 d. London : E dw ard  A rnold and 
Co.

A bility  to  read  a  geological m ap  does no t 
necessarily im ply ab ility  to  visualize sub
surface s tru c tu res  in rela tion  to  surface 
relief over an  area, as d istinct from  a  p re
scribed traverse  or section line. D ifficulty 
in “ seeing solid ” is experienced by  m ost 
beginners and  in  occasional cases it m ay  prove 
chronic. So long as th e  difficulty persists 
i t  is a  serious h indrance to  progress in 
field-m apping, for ab ility  to  recognize th e  
possible significance of surface features 
m ay define purpose and  govern procedure 
in th e  field.

To th e  difficulties peculiar to  th is  aspect 
of field geology th e  au tho rs of Structure 
and Surface have applied them selves w ith  
com plete understanding , and, we w ould add, 
w ith  consum m ate skill. B y m eans of “ solid 
perspective ” draw ings (stereogram s or block 
diagram s) showing b o th  landscape and  
dep th -struc tu res, th ey  p resen t struc tu ra l 
features in ideal rela tion  to  m ajor and 
m inor land  forms. The device is no t of 
course new ; its  u til ity  was dem onstra ted  
in m asterly  fashion by  W. M. Davis, whose 
influence the  au thors generously acknow ledge; 
b u t outside A m erican publications i t  has been 
only sparingly used h itherto . I t  is, however, 
the  ou tstand ing  fea tu re of th is  book, which 
contains a t least 133 original stereogram s ; 
of these, a score illu stra te  ac tu a l areas and  
include sixteen based essentially  on sheet 
m aps published by  the  Geological Survey 
of G reat B rita in . A dissected block diagram  
of E ngland  and  W ales appears as an 
A ppendix.

T he scope of th e  book covers a  liberal 
“ first course ” in s tru c tu ra l geology and  th e  
evolution of landscape. The first ten  chap ters 
ca rry  th e  beginner to  a  stage a t which he 
m ay  en ter upon th e  s tu d y  of com plex 
tecton ics such as are exem plified b y  the  
Scottish H ighlands or th e  Alps. T he last
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tw o chap ters expound th e  sim ple laws of 
perspective draw ing which m u st be obeyed 
if a  block diagram  is to  look “ n a tu ra l ” : 
in struc tive  chapters indeed to  th e  d rau g h ts
m an, (who, it is assum ed, m ust be som ething 
of an  a r tis t too). Two appendices, covering 
13 pages, are devo ted  to  field equ ipm ent 
and  practice, though  it  m ay  be s ta te d  th a t  
every chap ter bears th e  s tam p  of the  practical 
field m an. C hapter VI (on fau lting  an d  fau lt 
features) is a  p articu la rly  good exam ple 
of lucid exposition based on field experience. 
A brief reference to  th e  horizon tal (b la tt 
or tear) com ponent of some fau lt m ovem ents 
would have rendered th is  section com plete.

B oth  style and  p resen ta tion  (sequence and  
trea tm e n t alike) are beyond  criticism , and  
only a  few p r in te r’s errors have escaped th e  
proof reader. In te res t and  b rea d th  are added  
by  passing reference to  various physio- 
graphical facts and  fea tu res n o t d irectly  
re la ted  to  subsurface structu re .

A slip occurs in th e  te x t m a tte r  referring  
to  Figs. 104 and  105 : th e  com pass-bearing 
on X  from  sta tio n  B canno t be as sta ted . 
The approxim ation  on page 46, and  the  
orientation-sym bols in Figs. 60, 64, and  82 
lead to  am biguity . In  connection w ith  
norm al faulting , th e  expression “ dow nthrow  
is down th e  dip ” (Fig. 48) is m isleading, b u t 
“ dow nthrow  up  th e  dip  ” is surely  in 
adm issible (Fig. 49) ; th row  “ w ith  ” or 
“ against ” dip conveys a  clearer idea, and 
th is  expression is used in  th e  te x t (pp. 
76-84). O ther e r ra ta  are few and  triv ia l.

A. B r a m m a l l .

S in tern , S c h m e lz e n  u n d  V e r b la s e n  
su lf id is c h e r  E rze  u n d  H iitte n -  
p ro d u k te . By D r .  E r n s t  H e n t z e .  
P aper covers, 405 pages, illu stra ted . 
P rice 46.50 reichsm arks. B e rlin : Ju liu s  
Springer.

This w ork tre a ts  of th e  sm elting  of sulphide 
ores in very  m uch detail, th e  processes dea lt 
w ith being essentially  those of sm elting  m a tte  
and  blowing th e  m a tte  up  to  m etal. The 
au tho r deals exclusively w ith  sulphide ore 
and  is th u s  led to  a som ew hat unusual 
definition of d irect and  ind irect sm elting. 
H e defines th e  reduction  of a m etallic  oxide 
by  reducing agents in th e  furnace as ind irect 
reduction, and  th e  p roduction  of m e ta l by  
th e  reaction  betw een m etallic  sulphide 
and  oxide in an  oxidizing furnace atm osphere 
as d irect reduction, th e  reason ap p a ren tly  
being th a t  in th e  form er case it is necessary 
to  convert th e  sulphide of th e  original ore

in to  an oxide, while in th e  la tte r  case the 
process can be applied  to  sulphides such as 
exist in th e  n a tu ra l ore, a lthough  the  opera
tion is generally  preceded by  an  enrichment 
of these sulphides, nam ely  th e ir  conversion 
in to  m a tte . I t  is qu ite  in line w ith this 
tre a tm e n t of th e  sub ject th a t  the  author 
does no t describe th e  b last-roast processes, 
such as those of H untington-H eberlein, 
and  tre a ts  of th e  H untington-H eberlein 
appliance m erely as a  m ethod  of sintering. 
As such he describes th e  last nam ed process, 
th e  G reenaw alt and  D w ight-L loyd appliances 
in considerable detail, b u t does no t consider 
th em  as processes for converting  sulphides, 
for exam ple, galena, in to  oxides which are 
subsequently  to  be reduced by  carbonaceous 
m a tte r. The au th o r divides his book into 
eight m ain chap te rs ; th e  first deals with 
general considerations, th e  second describes 
th e  various sulphide ores and  metallurgical 
p roducts toge ther w ith  th e  necessary fuels 
and  fluxes and  the  p rep ara tio n  of these ores 
for d irec t sm elting. H e devotes a  few pages 
to  th e  flo tation  process, particu larly  to 
selective flo tation , b u t i t  canno t be said 
th a t  the  very  superficial trea tm e n t of this 
sub ject is of any  real value. The th ird  chapter 
deals w ith  b riquetting , agglom erating, and 
sin tering  fine ore. The fo u rth  chapter deals 
w ith  slags, th e  fifth  ch ap te r w ith  mattes, 
while th e  s ix th  ch ap te r, th e  longest in the 
book, deals w ith  th e  b last-fu rnace in which 
th e  ores are sm elted. H e begins by the 
s ta tem en t th a t  a t the  presen t day only 
w ater-jackets  are used for sm elting these 
ores, and  describes th e  construction, the 
principles, and  th e  w orking of these furnaces 
in m uch detail. The seventh  chapter is 
devoted  to  th e  conversion of m a tte  into 
m e ta l in th e  converter, or analogous 
appliances ; inc iden tally  he devotes a few 
pages to  th e  K nudsen process introduced 
in th e  beginning of th is  cen tu ry  a t the 
Su litje lm a m ines in  N orw ay. The last 
ch ap te r is devoted  to  the  gases and  flue-dust 
given off from  th e  furnace and  the ir treat
m ent. The w ork is w ritten  from  a thoroughly 
prac tica l as well as from  a  scientific stand
point, and  although  m an y  portions might 
be condensed w ith  ad van tage , th e  book must, 
nevertheless, be looked upon as a  valuable 
con tribu tion  to  th e  sub ject an d  one which 
will be of use to  all engaged in  such operations. 
A t th e  sam e tim e it  m u st be borne in mind 
th a t  th e  au th o r has k ep t s tr ic tly  w ith in  the 
lim its w hich he has la id  dow n for himself, 
and  om its a ltoge ther, for exam ple, the



S E P T E M B E R , 1929 157

subject of sm elting in th e  reverberto ry  
furnace. The illu stra tions are clear and  m ost 
of them are fully dim ensioned, though  in 
many cases th e  add ition  of a  scale would 
undoubtedly be an  advantage.

H e n r y  L o u i s .

Gm elin’s H a n d b u c h  d er  a n o r g a n isc h e n  
C h em ie, 8. A u f la g e . E isen , Teil A, 
Lieferung 1 . P a p e r -b a c k s , quarto , 
224 pages. Price 33 m arks, to  sub
scribers 26 m arks. Berlin : Verlag 
Chemie.

The publishers of th is  handbook ev idently  
intend it to  be a reference book for geologists 
and m etallurgists as well as for chem ists. 
The section now published (224 pages) is a 
portion of the first of tw o p a rts  of th e  volum e 
on “ Iron ” ; the  rem ainder will be published 
from tim e to  tim e as soon as it is ready. 
Part A should be of g reat value to  those 
connected w ith th e  m ining, m anufactu re , 
and use of iron, for it deals w ith  its  h isto ry  
and occurrence, and  w ith  th e  properties of 
the m etal and  its  alloys ; P a r t  B will be 
devoted to  the  chem istry  of iron.

The historical section of P a r t A contains a 
complete bibliography of the  lite ra tu re  
dealing w ith th is m etal. I t  traces the  grow th 
of knowledge abou t it from  prehistoric tim e 
to the present day, and  is classified in to  a 
number of sub-sections, under headings such 
as “ centuries,” " c o u n tr ie s ,” and  " p r o 
cesses,” which m ake reference easy. The 
bibliography occupies 59 pages.

In the section dealing w ith  th e  occurrence 
of iron, the  various m odes of ore-genesis are 
discussed, and  a  detailed  account is given of 
the d istribution  of iron-ore th roughou t the  
world. The crystallographic, petrological, 
and physical properties of iron m inerals, and 
of all m inerals contain ing a  substan tia l 
proportion of iron, are fully described.

A chapter is devoted  to  a  full description 
of m ethods of preparing  pure iron electro- 
lytically from various kinds of bath s, and 
chemically by  reduction  of salts. The final 
chapter of the presen t section of P a r t A 
describes th e  various forms in which pure 
iron can be prepared.

The te x t is fully anno ta ted , every  s ta te 
ment of im portance being accom panied by  
references to  the  sources from  which the  d a ta  
was obtained. M. S. F i s h e r .

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

NEWS LETTERS
JO H A N N ESBU RG

A ugust 8 .
N it r a t e  D e p o s it s  in  S o u t h -W e s t  

A f r ic a .—According to  a s ta tem en t m ade by 
Professor S m eath  T hom as of th e  Capetown 
U niversity  during the  B ritish  Association 
discussions in th a t  city , the  n itra te  deposits 
in South-W est Africa have been traced  over 
an  area  of 1 0 ,0 0 0  square miles, b u t fu rthe r 
investigations and  prospecting  are necessary 
to  establish  th e  ac tu a l ex ten t and  richness 
of th e  deposits. Sam ples of th e  p rim ary  
deposits analysed have been found to  
contain  from  2  to  over 2 0 % , and  in th e  
secondary deposits up to  as m uch as 8 6 % 
of sodium  n itra te . Professor T hom as s ta te d  : 
“ The area  s ta r ts  from  M ariental in  th e  
n o rth , and  m oving fifty  miles eastw ard  
tow ards th e  K alahari you come to  a place 
called S tam prie t in  the  Auob R iver Valley. 
As you go along fa rth e r eastw ards tow ards 
B echuanaland  you come across tw o more 
rivers, th e  E lep h an t and  the  Nossob. These 
rivers cu t in to  a  regular p la teau , form ing 
channels, and in these places you find lines 
of cliffs, and  th a t  is w here the  discoveries 
of n itra te s  have been m ade. The p resum p
tion  is th a t  the  deposits are really  continuous 
along th e  p la teau , b u t th a t  is a po in t which 
has y e t to  be proved. B u t we have a t any 
ra te  traced  th e  deposits in each of th e  river 
valleys and  th e  n a tu re  of the  rock is 
continuous, and  it  is therefore a p re tty  
strong  assum ption th a t  th e  n itra te s  will 
also be found along th e  whole of the  area 
m entioned. The deposits are very  free from 
iodine, so far as we have te sted  them , and  
th e  phosphate  con ten t is low.

“ W ith  regard  to  tra n sp o rt,” Professor 
T hom as added, " the  railw ay is a t a  distance 
of abou t 50 miles, b u t I th in k  it  safe to  say 
th a t  th e  South-W est A dm inistra tion  is 
sufficiently in te rested  in th e  deposits th a t 
th e  question  of railw ay tran sp o rt, once 
th e  deposits are proved  to  be econom ically 
w orkable, will offer no g rea t difficulties. 
W ith  regard  to  the  cost of w orking the  
m ateria l, i t  is no t for me to  say, b u t I th in k  
from  com parative figures th a t  have been 
p repared, th a t, once it is proved th a t  you 
have extensive deposits containing from  1 0 % 
sodium  n itra te  upw ards, you can get a reason
able m argin of profit, any th ing  up to  £3 
or £4 per to n .”

D ia m o n d  F ie l d s  o f  T a n g a n y ik a .—  
Prospecting  operations in th e  Shinyanga
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d istric t, T angany ika T errito ry , w ith in  th e  
last tw elve m on ths have resu lted  in th e  
discovery of eleven pipes, eight of w hich 
contain  diam onds, b u t so far no payab le  
k im berlite deposit has been proved. There 
is m uch th ick  bush in th is  area, also big 
stre tches of sticky  b lack tu rf, w hich are 
m ateria l handicaps to  geological exploration . 
A t th e  presen t tim e, th e  A dm in istra tion  has 
a large force of na tive  labou r em ployed in 
clearing stre tches of bush coun try . I t  
appears to  have been proved  locally th a t  
th e  tse tse  fly is a  bush dweller an d  does n o t 
a tta c k  gam e or ca ttle  in  th e  open, so th a t  
clearing the  bush is p a rtly  an a t ta c k  on th is  
pest. A very  big percentage of th e  soil 
th u s  overgrown is arab le land, and  very  
soon afte r clearing is done th e  lan d  is 
available for p as tu re  or agricu ltu re. A 
bigger a rea  of such lan d  is requ ired  for th e  
support of th e  increasing n a tiv e  popula tion . 
Inciden tally , clearance m akes it  possible for 
the  geologist to  exam ine an  increasing area, 
so th a t  m ining as well as ag ricu ltu re  and 
pasto ra l pu rsu its  will benefit.

Two discoveries of k im berlite are repo rted  
to  have been m ade la te ly  on th e  C entral 
D iam ond Mines areas a t  Iduhe, ab o u t 37 
miles no rth -east of Shinyanga, and  a t 
Negesi, ab o u t 2 0  m iles from  th e  la tte r  place. 
T he hope has been expressed b y  th e  C ontroller 
of Mines th a t  th is  com pany and  T angany ika 
D iam onds, L td ., will continue to  devote 
some cap ita l to  the  w ork of prospecting. 
He inform ed Mr. H . S. H arger, consulting  
geologist, th a t  th e  G overnor w ould g ran t 
perm ission to  m ake any  surface inspections 
desired in S hinyanga d istric t. As th e  
Governor and  C ontroller of Mines have 
evinced a  desire to  m eet all requests  and  
help in every possible way, Mr. H arger has 
no hesita tion  in recom m ending th e  board  
to  provide up  to  £ 1 0 ,0 0 0  for th is  purpose. 
The work shows th a t  S h inyanga d istric t 
contains m any  k im berlite  occurrences, and  
diam onds of large size and  good quality . 
F u rth e r search for a  payable d iam ond m ine 
is therefore fully  justified.

The diam ondiferous alluv ia l gravels on 
the  C entral D iam ond M ines’ B lock A p ro p erty  
in the  S hinyanga d is tric t were exhausted  by  
th e  end of Ja n u a ry  th is  year, hav ing  lasted  
six m onths and  proved  high ly  payable. 
The to ta l num ber of loads w ashed was 
14,469, afte r deducting  rough screenings, 
and th e  yield was 1,607'89 carats , or 11T 
ca ra ts  per 100 loads. The average value 
per ca ra t was £ 6  9s. The q u a lity  w as of

high grade. Coloured stuff such as yellows, 
browns, and  greens were alm ost absent. 
The prices for ind iv idual stones reached up 
to  £50 per ca ra t. No less th a n  27 stones 
of 10  ca ra ts  and  over were found, the largest 
being 39 carats . The origin of the  diamonds 
is a  m a tte r  w hich has given Mr. Harger a 
g rea t deal of th o u g h t on account of the 
perplexing fact th a t  ne ither th e  Sultan mine 
nor th e  B aobab  m ine yielded anything 
larger th a n  4 \  cara ts . The very high 
q u a lity  of th e  large w hite  stones in the  gravel 
m akes th e  d iscovery of th e  source a matter 
of th e  first im portance.

T h e  N e w  C o a l f i e l d .— M any blocks of 
claim s have been pegged by  South African 
and  R hodesian m ining groups in the new 
coalfield near th e  K afue R iver, Northern 
Rhodesia. This region w hich is situated 
som e 140 m iles w est of B roken Hill, is 
com m only know n as th e  H ook of Kafue. 
I t  con ta ins th e  Silver K ing, N orth  Star, 
H ippo, W onder Rocks, and  o ther copper 
m ines w hich figured prom inen tly  in the 
m ineral in d u stry  of N o rth ern  Rhodesia some 
years ago. In  th is  area  th e  K afue Copper 
D evelopm ent C om pany contro ls a large block, 
an d  th e  S.A. Tow nships Com pany has a 
concessionary area, w hich w as throw n open 
to  prospecting  a  few years ago. Hitherto 
th e  region has engaged a tten tio n  almost 
en tire ly  on account of its  copper-producing 
possibilities, b u t th e  prospects of opening 
up  a  coalfield th e re  appear recently 
com pletely  to  have  overshadow ed the base 
m eta l outlook. P re lim inary  reports as to 
th e  q u a lity  of th e  coal are  n o t of a  very 
op tim istic  n a tu re . N evertheless, it is a fact 
w orth  no ting  th a t  th e  W ankie Colliery 
C om pany, th e  only coal-producing concern 
in R hodesia, has pegged 44 blocks of claims 
in th e  N o rth ern  R hodesian  field, and  that 
m an y  o th er com panies have  secured large 
holdings there.

A N e w  E x t r a c t io n  P r o c e s s .— A 
syndicate has been form ed in Johannesburg 
w ith  th e  ob ject of in troduc ing  to  th e  mining 
in d u stry  an ex trac tio n  process devised by 
Mr. G. P . D avidson. A te s tin g  p lan t has 
been erected  in  Joh an n esb u rg , an d  it is 
proposed to  receive sam ples from  those 
m ines w here difficulties are m et w ith  in the 
m a tte r  of recovery. The process itself has 
been te sted  upon a  considerable q u a n tity  of 
B lack Reef m ateria l, m ain ly  sands which 
have already  passed over th e  m ill plates. 
Mr. D avidson s ta te s  th a t  th is  te s t has
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demonstrated th a t  “ all th e  m etallic con ten ts 
of Black Reef ores can be econom ically 
recovered in one am algam  by  chemico- 
electrolytic am algam ation , even the  very 
minutest particles of bo th  gold and  the  
metals of the  p la tin u m  group being caught 
by this means, no free m eta l w hatever being 
allowed to escape in to  th e  residues.” All 
this can be done, he adds, a t  a cost for 
chemicals of less th a n  6 d. per ton  of ore 
treated, and w ith  a  com paratively  speaking 
inexpensive p lan t and  w ith o u t th e  necessity  
of any prelim inary  concentra tion . The 
principle involved is th a t  of a  galvanic 
current generated by  a  su itab le acid solution 
upon a copper p la te  coated  w ith  zinc 
amalgam. There is th u s  no ex tern a l cu rren t 
required and  the  am algam ating  surface is 
kept clean and  active. The sm allest particles 
of gold and platinoids, w hich usually  resist 
all effort to  catch  them  by  ord inary  m eans, 
are said to  trave l qu ite  definitely tow ards the  
plate and to  be effectively am algam ated , as 
far as Black Reef ores are concerned. I t  
remains to  be seen how far the  process will 
be efficient upon o ther ores in th is  coun try  
and Rhodesia th a t  are com m only described 
as refractory.

I m po r t a n t  D is c o v e r y  o f  A s b e s t o s .—  
What is believed to  be a  particu la rly  
important discovery of chrysotile asbestos 
has been m ade on th e  farm s R ietfontein  and 
Victoria’s Poort, in the  Carolina d istric t, 
Transvaal. Some of the  fibre is described by- 
experts as the h ighest grade of w hite spinning 
material ever produced in Africa and  w orth  
at least £150 per ton. E x tensive deposits 
have been opened up  on e ither side of a 
valley running th rough  the  farm s. On the  
left bank a t least five valuable horizons 
have been disclosed, succeeding one ano ther 
at intervals of abou t 20 ft. These contain  a 
high percentage of som ew hat coarse fibre, 
which, sta rting  practically  as a  fine ribbon 
rock a t the outcrop, m akes in to  longer lengths 
up to three and  four inches when driven on. 
On the righ t bank  a lower horizon th an  those 
mentioned has la tely  been uncovered and 
contains the  soft w hite fibre referred to. 
Geologists ap p aren tly  ob ject to  the  
occurrences because they  are in w hat was 
originally dolom ite, though  th e  la tte r  has 
since been so com pletely serpentinized th a t 
chemically there  is no evidence now of 
origin. Im provem ent in dep th  as shown 
in this case ra th e r  weakens the ir objections, 
and it looks as though  explo ita tions will 
negative them  altogether.

A R a il w a y  t o  t h e  C h r o m e  a n d  A s b e s t o s  
F i e l d s .— A rep resen ta tiv e  of the  South  
African R ailw ay A dm in is tra tion  has been 
investiga ting  th e  areas in th e  L ydenburg 
d istric t, T ransvaal, w here the  chrom e and 
asbestos m ines are situa ted , w ith  a  view to  
m aking a  repo rt on a  proposed extension 
of th e  line w hich te rm inates  a t S teelpoort 
S tation . I t  is s ta te d  th a t  ab o u t fourteen 
m iles of line will be added, and  th e  rou te  
favoured  is th a t  from  Steelpoort S ta tion  
in th e  direction  of Mooihoek. The R ailw ay 
D epartm en t will be asked for 2 0  m iles instead  
of 14, as th is  w ould b ring  th e  Penge asbestos 
m ine w ith in  nine m iles of th e  railw ay, 
w hereas th e  d istance is now  2 0  m iles to  
B urgersfort siding. The Chrome Corporation, 
w hich is w orking th e  farm  D e G rootboom ,
4-| m iles from  the  railw ay, will be able to  
double its  o u tp u t should th e  line be ex tended  
to  th a t  farm .

A e r o p l a n e s  f o r  M in in g  E n g in e e r s .—  
I t  seems likely th a t  th e  Anglo-Am erican 
C orporation will follow th e  exam ple of the 
Lewis and  M arks G roup and  purchase an 
aeroplane to  enable its  officials to  save tim e 
in  v isiting  properties controlled by  the 
Corporation in N orthern  R hodesia and  in 
N am aqualand  an d  South-W est Africa. The 
railw ay journey  from  Johannesbu rg  to  the 
copper fields of N orthern  R hodesia occupies 
six days, w hereas th e  distance could be 
covered by  a  large aeroplane in one day.

BRISBANE
J u ly  16.

M o u n t  M o r g a n .-—The advertising  for sale 
of th e  M ount M organ assets has resulted  in 
real business being done and  in the  definite 
announcem ent th a t  th is  fam ous m ine will be 
again  s ta rted . These assets have been 
bought as a whole for £70,000 by  a syndicate, 
which plans w orking the  m ine in a m anner 
th a t  will, i t  is believed, resu lt in its  profit
able operation  once m ore. The purchasers 
are ap p a ren tly  those who endeavoured to  
form  th e  th ird  com pany to  tak e  over the  
property , and  th e  negotiations th a t  have now 
reached finality  have been in progress for 
eigh t m onths. The board  of the  syndicate 
includes a  well-known Q ueensland grazier 
(Mr. J . H . Kessell), several Sydney investors, 
and  Mr. A. A. B oyd, who was for m any  years 
m anager of th e  M ount M organ Com pany, as 
well as Mr. R. T. Thom pson, th e  form er 
secre ta ry  of th e  com pany. The new  owners 
have already  taken  possession of th e  p roperty  
from  th e  liqu idators. A new  com pany,



floated w ith  a cap ita l of £ 1 0 0 ,0 0 0 , is to  tak e  
over from  th e  synd icate  all its  righ ts in th e  
purchase of th e  m ine.

The cap ita l of th e  old M ount M organ 
C om pany was £ 1 ,0 0 0 ,0 0 0 , on w hich it  was 
proved for several years th a t  operations could 
no t be profitab ly  carried  on ; b u t th e  new 
com pany believes th a t,  w ith  its  m uch sm aller 
cap italization , a  sa tisfac to ry  re tu rn  can be 
realized. E ver since the  old com pany w ent 
in to  liqu idation  a  sm all q u a n tity  of copper 
has been regularly  ob ta ined  by  p rec ip ita tion  
from  the  mine w ater, and  th is  p roduction  is 
to  be continued, p robab ly  on a  larger scale.
I t  is in tended  th a t  operations will a t  first 
be carried  on upon a sm all, b u t g radually  
increasing, scale. W hen norm al p roductive 
operations ceased eighteen m onths ago, it 
was estim ated  th a t  8 ,0 0 0 ,0 0 0  tons of ore 
rem ained in the  mine. I t  is now poin ted  out, 
however, th a t  there are a t  least 700,000 tons 
of th is  ore, considered to  be of a  payab le 
quality , available under th e  open-cut system  
proposed in a  schem e fo rm u lated  by  th e  old 
com pany, and  available for im m ediate t r e a t 
m ent. This ore is said  to  be now  in sight, 
and will be w orked by  the  p resen t owners 
under the  supervision of Mr. Boyd. I t  is 
in tended  to  g radually  ex tend  these operations, 
and  to  work in to  richer ore.

Ch il l a g o e  O r e  T r e a t m e n t .— Since the  
closing down by  th e  la te  G overnm ent of th e  
Chillagoe S ta te  sm elters, in  N orth  Q ueens
land, m ining in th is  im p o rtan t m ineral be lt 
has been g rea tly  hand icapped  by  th e  absence 
of any  local ore tre a tm e n t w orks, necessita ting  
the  m ateria l m ined being sen t aw ay in its 
crude s ta te  e ither overseas or to  New S outh  
W ales. To relieve th is  position , th e  new ly 
appo in ted  M inister for Mines (Mr. A. E. 
A therton) has arranged  to  re s ta r t a po rtion  
of these works. The G overnm ent will no t, 
however, continue to  operate  certa in  m ines 
which form erly  supplied  ore to  th e  sm elters, 
b u t will depend upon p riv a te  custom ers to  
keep the  sm elters going.

T he W hitw orth  F inance an d  M ining Co., 
the English en terp rise w hich is opera ting  
a t Irv inebank , in th e  ad jo in ing  field of 
H erberton , the  chief tin  m ining d is tric t of 
th e  S ta te , likew ise in tends to  re s ta r t  th e  
Irv inebank  tre a tm e n t w orks, w hich it la tely  
bought from  th e  G overnm ent. T hese works 
are also to  be availab le for dealing  w ith  ore 
raised from  m ines o ther th a n  those of the 
W hitw orth  Com pany.

N o r t h  Q u e e n s l a n d  M i n i n g .— Mr. R obert 
T ravers, of the  W hitw orth  F inance and 
Mining Co., has been in N o rth  Q ueensland
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since Ja n u a ry  last. The holdings of the IF  
W hitw orth  C om pany in th e  Cairns hinterland 
em brace th ree  m ines a t Irv inebank , four at 
G urrum bah, th ree  a t  M ount Albion, and six Ik 
a t K oorboora, all old tin-m ining centres k 
th a t  have been neglected of late years. M  
Mr. T ravers is desirous of recommending to M 
financial circles in London th e  formation of 
a  com pany, w ith  a  cap ita l of £1,000,000 or k«l 
£1,500,000, to  exploit th e  various properties Lai 
in th e  N orthern  Q ueensland field. Since poi 
F eb ru ary  la st a  good deal of w ork has been s t i  
done by  th e  W hitw orth  Com pany a t Irvine- Lrfl 
bank , and  it  is expected  th a t  crushing there 
will begin in A ugust. D irectors of the com
p an y  are s ta te d  to  be on the ir way from 
London to  Q ueensland, on a  visit to the 
com pany’s holdings.

M o u n t  I s a . — There are now a t work at 
th e  M ount Isa  silver-lead m ines 600 men, £ 
450 of them  on construction  and the £. 
rem ainder underground . A t the annual 
m eeting  of the  M ount Isa  Com pany, held in 
S ydney th e  o th er day, reference was made to 
th e  enorm ous developm ent th a t had taken 
place a t M ount Isa  of la te , and  it was stated 
th a t  m uch g rea ter progress m ight be expected 
during  th e  n ex t few m onths.

L a tes t repo rts  regard ing  operations on the 
field are to  th e  end of Ju n e . On the Rio 
G rande lode, th e  Law lor shaft has been 
unw atered  to  th e  200 ft. level, where water 
is m aking  a t th e  ra te  of 5,000 gallons an 
hour. Assays of core from  7 a  diamond-drill 
bore-hole, now down to  825 ft., on the Black 
S ta r lode, show :—

Lead. Zinc. Silver.
%  %  oz. per ton.

F rom  710 ft.-725  ft. 7-1 10-4 4-3
F rom  765 ft.-775  ft. 5-3  6 - 8  1 -0
The M ount Isa  D eep Levels No. 1 bore is 
down as far as 2,287 ft., in greenstone schist, 
w ith  veins of calcite. On the  same lode the 
a ir shaft, a t  a d ep th  of 142 ft., gave average 
assay-values a t  4 -9 %  of lead  and 3 oz. of 
silver to  th e  ton , over a  w id th  of 12 ft. The 
average values from  No. 8  “ glory-hole ”
(No. 36 shaft), down to  139 ft., were 6-9%  of
lead and  6 -2  oz. of silver over a width of
64 in. The erection  of surface p lan t a t these 
m ines is still in progress. Connection has 
been m ade by  pipe-lines betw een a  water 
bore sunk by  th e  com pany  and  the  central 
com pressor p lan t, as well as to  th e  Davidson, 
O ’D oherty , and  L aw lor shafts , for boiler 
use ; also to  th e  sou thern  se ttlem en t group, 
for dom estic use. The erection of the  staff 
q u arte rs  has been finished, and  th a t  of other 
buildings is m aking  good progress.

M AGAZINE
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The  Co a l  I n d u s t r y .—There has of la te  
been somewhat of an  im provem ent in the  coal 
trade of Q ueensland, p robab ly  due m ain ly  to  
the stoppage of so m any  coal m ines in New 
South Wales. T he tro u b le  th e re  is still a t 
a dead end. The th re a t, how ever, of the  
associated engine-drivers and  firemen of th a t  
State to leave w ork in all th e  coal m ines in 
which they are engaged, w hich m igh t m ean 
the flooding of those mines, has no t y e t been 
carried out, and it is believed by  those who 
probably know th a t  i t  will n o t be. There 
is just now ta lk  of ano ther conference, b u t 
whether anyth ing  will come of i t  or n o t it 
is impossible to  say. The rep resen ta tives of 
the miners say no th ing  abou t the  possibility  
of their accepting a  reduction  in  wages, and  
without th a t there  can be no se ttlem en t. 
One of the Japanese boats (the Tango Maru), 
which usually coals a t  Sydney, and  w hich 
called a t Brisbane a few days ago from  Ja p a n , 
had instructions to  tak e  in enough coal a t 
Manila to  carry  her to  M elbourne and  back 
to the former port. F u rth e r  orders are being 
sent abroad for coal for V ictoria and  South 
Australia and in o ther directions the  coal 
trade of New S outh  W ales is being lost, 
much of it possibly never to  re tu rn .

N e w  G u in e a  L e a s e s .— Six leases held  a t 
Edie Creek, New Guinea, by  th e  New 
Guinea Gold D eposits, N .L ., a  com pany 
lately formed in Sydney, have been sold to  
the Ellyou Gold Corporation, of London. 
Under the term s of th e  sale th e  Sydney 
company will receive 1 0 ,0 0 0  fully paid 
shares of 2 0 s. each in th e  new  com pany 
being formed by  Mr. Leslie U rq u h a rt in 
London. The directors of th e  New G uinea 
Gold Deposits, in m aking  th is  announce
ment, add th a t  th e  com pany’s th ree  
prospectors are now a t Edie Creek, and  have 
in view an area ad jacen t to  th e  leases held 
by the Ellyou Com pany. I t  is its  in ten tion  
to prospect and  develop th is  a rea  should 
payable gold be discovered. New G uinea 
Gold D eposits has a  cap ita l of £ 2 0 ,0 0 0 .

VAN CO UVER
A ugust 1 0 .

T h e  K o o t e n a y s .— The S tan d a rd  Silver- 
Lead Mining Co., w hich opera ted  th e  old 
Standard m ine a t  S ilverton so pro fitab ly  
for a quarte r of a  cen tury , has taken  a lease 
and option on th e  W onderful m ine a t Sandon. 
When S tan d ard  handed  the  old m ine over 
to lessees in 1919, as worked ou t for large 
scale operation , it invested  $400,000 of its  
3—5

profits, th e  in te rest of w hich has been used 
to  search for ano ther big  m ine. I t  bough t 
a  51%  in te res t in  Slocan C onsolidated 
Silver Mines, and  b rough t its  M cAllister 
m ine a t Three F orks to  p roduction  and  a 
d iv idend-paying basis. The chief a ttrac tio n  
of th e  W onderful is in  prospect ra th e r  th a n  
in p as t achievem ent, though  th e  m ine has 
produced  a  fa ir tonnage of ore w hich has 
been m illed in th e  A lam o mill. Some 
huge pieces of float have  been found on th e  
p roperty , an d  though  a  large am oun t of 
ground-sluicing has been done, w hich has 
alw ays uncovered m ore float, th e  lode whence 
the  float cam e has n o t been located. The 
possib ility  of finding th is  lode is w h a t has 
a t tra c te d  S tandard .

C onsolidated M ining and  Sm elting of 
C anada h as announced th a t  its  m eta l 
p roduction  for th e  second q u a rte r  of th is  
year was 38,594 tons of lead, 22,783 tons 
of zinc, 32 tons of copper, 3,040 oz. o f gold, 
and  1,495,424 oz. of silver. The sm allness 
of th e  lead o u tp u t was unexpected , as it is 
less th a n  th e  average q u arte rly  o u tp u t for 
la s t year and  th e  com pany has been m illing 
abou t 1,000 tons m ore ore daily. The 
zinc o u tp u t on th e  o ther h an d  is larger, 
so th e  exp lanation  p robab ly  is th a t  w ith  its  
larger m illing capac ity  th e  com pany has 
been able p ro fitab ly  to  tre a t  a lower grade 
of ore in  which th e  ra tio  of zinc to  lead is 
higher th a n  in  th e  ore trea ted  la st year. 
E xcep t for th e  cleaning up  of m a te ria l 
on hand , th e  copper d ep a rtm en t a t th e  
sm elter has been closed since th e  G ranby 
Consolidated Mining, Sm elting, and  Power 
C om pany has been shipping concen tra te  
from  its  A llenby concen tra to r to  Tacom a.

R eeves-M cDonald Mines has cu t ano ther 
unexpected  ore-body w ith  its  m ain haulage 
tunnel. E xp lo ration  b y  d iam ond-drilling 
gave no ind ication  th a t  ore w ould be cu t 
u n til th e  tu n n e l had  been driven 3,200 ft., 
b u t the  first body  was cu t n ear th e  p o rta l 
of the  tu n n e l and  th a t  cu t a  few days ago 
a t 1 ,2 0 0  ft. from  th e  p o rta l an d  a t  a  dep th  
of 1,100 ft. I t  p robab ly  is an  un rela ted  
deposit, as was th e  one cu t near th e  portal. 
P end  Oreille Mines and  M etals Co., w hich 
owns a  m a jo rity  of th e  o u ts tand ing  stock 
of Reeves-M cD onald th ro u g h  an  in terchange 
of shares, an d  w hich will m ill its  ore, h as  
s ta r te d  on th e  construction  of a  ho te l a t  
M etaline Falls, W ashington, to  accom m odate 
those em ployed on its  2 ,0 0 0  ton  m ill and  
300 to n  electro ly tic zinc p la n t and  officials 
of th e  com pany. As soon as th e  h o te l is
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finished, w ork on th e  first 1 ,0 0 0  to n  u n it 
of th e  zinc p la n t will be s ta r te d  an d  b o th  
are expected to  be in opera tion  b y  S eptem ber 
1930. B y th is  tim e Reeves-M cD onald will 
be in  a  position to  ship  ore to  th e  p lan t. 
There still are 1 ,0 0 0 ,0 0 0  shares in Reeves- 
M cDonald treasu ry , which gives V ictoria  
Syndicate, of London, con tro l of th e  
com pany, V ictoria S ynd icate  being th e  
prom oter.

L ucky J im  L ead and  Zinc Co., an o th er 
concern contro lled  b y  V ictoria  Syndicate, 
has found ore b y  d iam ond-drilling  from  
No. 5 level, hav ing  failed to  find com m ercial 
ore b y  driv ing  and  cross-cu tting  from  No. 
6 . I t  appears th a t  th e  dip of th e  s tr a ta  
enclosing th e  lim estone in w hich th e  ore 
occurs h ad  fla ttened  w ith  dep th , hence th e  
failure of exploration  from  No. 6 level. 
W hen th is  new  ore has been opened up , th e  
mill, which has been idle for several m onths, 
will be resta rted .

A n unusual accident, w hich caused th e  
d ea th  of tw o m en an d  serious in ju ry  to  a 
th ird  occurred in th e  acety lene b u rn er shop 
a t  th e  T adanac sm elter. The m en were 
filling th e  tan k s for th e  d a y ’s use, w hen 
w ithout visible flame one exploded and  was 
hurled th rough  the  roof and  in falling 
crashed th rough  th e  roof of a  nearby  w ash
house. Considering th e  large num ber of 
m en em ployed, few accidents have occurred 
a t  T adanac. The record  for la s t y ea r w as 
only 0-98 per 1 ,0 0 0  shifts, only tw o of w hich 
resu lted  fata lly . Investigations show th a t  
th e  chief cause of accidents has been th e  
dropping of ob jects from  m en’s h ands 
either while in  use or being carried.

Lead bullion to  th e  value of $65,000 
was recen tly  recovered from  Slocan L ake, 
where it has reposed for 27 years. T he tru ck  
of bullion ran  off th e  end of th e  w harf, 
carry ing a m an w ith  it, and  effort failed a t 
th e  tim e to  locate e ither th e  body  of th e  m an 
or th e  bullion. I t  was located  recen tly  
300 ft. from  the  w harf in 120 ft. of w ater, 
while dragging th e  lake for th e  body  of a 
boy, and  was recovered b y  a  diver.

B r it a n n ia  B e a c h .— The Howe Sound Co., 
the  holding com pany for th e  B rita n n ia  
M ining and  Sm elting Co. increased its  
d ividend ra te  from  $1  up  to  $1-50 per share 
on th e  496,038 o u ts tan d in g  shares, covering 
operations for th e  second q u a rte r  of th is  
year. The n e t earning of th e  com pany, a fte r 
providing for deprecia tion , was $1,028,682. 
B rita n n ia ’s co n tribu tion  to  th e  com pany’s 
m etal p roduction  for th e  q u a r te r  was

10,904,510 lb . of copper, 3,683 oz. of gold, 
an d  ab o u t 60,000 oz. of silver. The silver 
p roduction  is n o t sep ara ted  from  th a t  of the 
com pany’s M exican properties, so the  exact 
am o u n t is n o t known. The recen t increase 
of th e  com pany’s m ill to  6 ,0 0 0  tons daily 
is reflected on th e  q u a r te r ’s production , which 
w as 310,471 lb. of copper m ore th a n  in the 
previous q u arte r.

P o r t l a n d  Ca n a l .—The Consolidated 
M ining an d  Sm elting Co. has bonded the 
A an d  T  group, ad join ing th e  Independence 
group, is m aking  a  tra il to  connect the group 
w ith  th e  Independence tra il, and  is building 
a  short tram w ay  across a  deep gully to 
m ake accessible some excellent surface 
showings of h igh-grade copper ore. Assays 
of th e  ore ru n  up  to  2 0 %  of copper, $8 in 
gold, an d  $2 in  silver per ton . A diamond- 
drill has been sh ipped to  th e  property  and 
will be p u t in to  opera tion  as soon as the 
p relim inary  w ork has been done. The 
com pany is rep o rted  to  be negotiating for 
a  bond  on th e  D alhousie group, which adjoins.

T he P rem ier Gold M ining Co. has 
purchased  Cascade No. 5 claim . I t  is 
rep o rted  th a t  u n derg round  w ork in the 
P rem ier m ine has developed a  shoot of good 
ore up  to  th e  b o u n d ary  of th is  claim. The 
com pany has recen tly  found some un
expected  ore in th e  deep levels, which is 
likely app reciab ly  to  leng then  the  life of 
th e  m ine. No official s ta te m en t has been 
m ade an d  w hether th is  refers to  ore near 
th e  Cascade claim s or in some other part 
of th e  m ine is n o t known.

V a n c o u v e r  I s l a n d .— Mr. L. E . Kinman 
an d  associates, w ho have been exploring 
around  N im kish  Lake, in  th e  northern  part 
of V ancouver Island , have located  between 
40 an d  50 claim s, covering w hat appears to 
be an  im p o rta n t discovery  of copper ore. 
T he p ro p erty  has recen tly  been examined 
by  Mr. George Clothier, P rovincia l resident 
m in ing  engineer for th e  d is tric t, who states 
th a t  th e  surface show ings are remarkable 
an d  if th ey  ex ten d  to  an y  dep th , he believes 
th e  p ro p erty  can be developed in to  one of 
th e  big copper producers of th e  Province. 
A t th e  tim e of w riting , th e  Consolidated 
Mining and  S m elting  Co. is negotiating  for 
an  op tion  on th e  p ro p erty . T he discovery 
has caused a  good deal of in te r e s t ; more than 
250 claim s have been s ta k ed  around  Mr. 
K in m an ’s locations.

P e a c e  R i v e r  R e g io n .— T he D ’Arcy
E xp lo ra tion  Co., L td ., w hich is the
prospecting  com pany  of th e  Anglo-Persian
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Oil Co., is seeking exclusive righ ts for oil 
over a large a rea  in th e  neighbourhood of 
Hudson’s Hope. P end ing  th e  decision of 
the Cabinet, deta ils  of th e  app lica tion  are 
being w ithheld from  th e  public. The D ’Arcy 
company ^made a sim ilar app lica tion  10  
years ago' to  a  form er A dm inistra tion , w hich 
refused it.

R e p o r t  o f  P r o g r e s s .— T he P rov inc ia l 
Department of Mines h as issued an  in te rim  
report, giving an  es tim ate  of th e  m ineral 
production and  th e  o u ts tand ing  m ining 
events during th e  first half of th e  cu rren t 
year. Mr. J . D. Galloway, Provincial 
Mineralogist, who com piled th e  report, 
makes the following estim ate  of th e  m ineral 
production for th e  six m onths ended June  
30,1929 :— Gold, 90,000 oz., silver 5,250,000 
oz., copper 51,000,000 lb., lead 145,000,000 
lb., zinc 91,000,000 lb., coal 1,172,645 long 
tons, structu ra l m ateria l to  th e  value of 
$1,700,000, and  m iscellaneous m inerals to  
the value of $788,630. The value of the 
production is es tim ated  a t $35,256,063. 
Mr. Galloway characterizes as ou tstand ing  
events of th e  period th e  ex trao rd in ary  
activities of th e  Consolidated Com pany, 
both in the acquirem ent of new  m ining and  
railway properties and  in th e  extensions— 
actual and prospective— a t its  s m e lte r ; 
the entry  of Mr. N. A. T im m ins in to  the  
British Colum bia field ; th e  discovery of 
stannite a t th e  Snowflake, w hich, though 
at present of m ineralogical in te rest only, 
may u ltim ately  prove co m m erc ia l; extension 
of the B ritann ia  mill to  6,000 tons daily  ; 
the bringing to  p roduction  of the  B onanza 
mine by the  G ranby  C onsolidated Mining, 
Smelting, and  Power Co., th e  m ine now 
producing 1 1 ,0 0 0  tons of ore m o n th ly , a 
tonnage th a t  will be increased considerably 
when developm ent now  under w ay  is com 
pleted ; developm ent a t the  Ferguson group, 
which bids fair to  add  ano ther im p o rtan t 
silver-lead-zinc d is tric t and  possibly ano ther 
copper d istric t to  the  P rovince ; new  develop
ments in the  W est K ootenay  d istric t, which 
eventually will add  a  considerable tonnage 
of silver-lead-zinc ore ; new  mill construction  
at the M onarch, w hich is expected  to  add 
some 600 tons to  th e  daily  o u tp u t of the  
Province n ex t year ; and  th e  discovery of 
the K inm an copper deposit, to  th e  n o rth  
of the Old S port Mine, on V ancouver Island . 
The im portance of the  last canno t y e t be 
gauged. Mr. George Clothier, G overnm ent 
mining engineer for th e  d istric t, in a report 
to the D ep artm en t of Mines s ta tes  th a t

s tripp ing  and  trenching  h av e  exposed a 
m ineralized zone, 100 ft. wide, for 3,000 ft. 
in  w hich occur lenses of alm ost solid 
chalcopyrite an d  sphalerite  from  10 to  15 
ft. in  w idth. The C onsolidated M ining and  
Sm elting Co. is negotiating  for th e  contro l 
of th e  p ro p erty  a t  w h a t is repo rted  to  be 
an  astonishingly  large figure. The rep o rt 
m ay  be ob ta ined  b y  application  to  th e  
D epartm en t of Mines a t V ictoria, B.C., or 
to  B.C. H ouse, R egent S tree t, London.

T O R O N T O
August 17.

. S u d b u r y  D i s t r i c t . — The production  of 
copper an d  o ther base m etals  is a t tra c tin g  
m uch m ore a tte n tio n  th a n  th a t  of gold and  
silver, an d  th is  d is tric t is rap id ly  growing 
in  im portance as a  m ining cen tre, a  g rea t 
stim ulus hav ing  been given to  th e  in d u stry  
by  th e  construction  of the  custom s copper 
refinery a t  Copper Cliff, w hich is m aking  
rap id  headw ay. The to ta l expend itu re 
involved in  th e  expansion program m e of 
In te rn a tio n a l Nickel, th e  objective of which 
is to  provide a  capac ity  of from  8,Q00 tons 
to  10,000 to n s daily  is roughly  estim ated  
a t abou t $17,000,000. A force of abou t 
350 m en is a t  w ork on th e  refinery, w hich 
will consist of th ree  m ain  buildings, the  
electro ly tic ta n k  house and  tw o furnace 
buildings, one for b lister copper and  th e  o ther 
for refined copper. The ta n k  house will have 
dim ensions of 480 ft. by  340 ft. and  will be 
45 ft. high. I t  is expected th a t  construction  
w ork will be sufficiently advanced  for the  
steel con tracto rs to  com mence raising steel 
in  Septem ber. The gross earnings of the  
com pany for th e  six m on ths ended Ju n e  were 
$14,683,522, and  afte r m aking all deductions 
th e  n e t profits were $11,238,176. The 
F alconbridge is also m aking rap id  progress 
w ith  th e  erection of its  sm elter. A chim ney 
has been construc ted  175 ft. in height, and  
steel is going up  on th e  m ain  furnace building. 
All th e  foundations are in  for th e  b la s t
furnaces and  converters and  th e  com pletion 
of th e  pow er house is expected  in 
Septem ber. U nderground developm ent is 
being aggressively pushed. A t th e  1,000 ft. 
level w here good ore has been encountered  
a  double w id th  d rift is being run, and  the  
vein w ill be opened up b y  cross-cutting . 
A t th e  250 ft. level a d rift is being ru n  in 
prepara tion  for stoping and  m ining so as 
to  be ready  to  operate  th e  sm elter on its  
com pletion th is  fall or early  n ex t year.
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The C anadian N ational R ailw ays have begun 
w ork on th e  construc tion  of th e  extension 
of th e  G arson b ran ch  line in to  th e  Falcon- 
bridge sm elter yards. T he S udbury  B asin 
has proved  b y  d iam ond-drilling  an  ore 
deposit under th e  bed  of Verm illion L ake 
abou t 1,500 ft. in  leng th , w ith  a w id th  of 
from  20 to  100 ft. V ertically  th e  ore is 
know n to  ex tend  p rac tica lly  from  th e  bed  
of th e  lake to  a  d ep th  of a t  least 500 ft. 
T he com pany has op tioned  tw o claim s 
ad join ing its  original holdings in to  w hich a 
m ineralized zone is believed to  ex tend . I t  
was expected  th a t  before th is  th e  p roduction  
stage w ould have been reached  b u t as th e  
ore resem bles th a t  of th e  T readw ell Y ukon 
in its  re frac to ry  charac ter th é  com pany  is 
w aiting  for th e  resu lts  of experim ents w hich 
are being m ade b y  th e  la t te r  com pany for 
ascertain ing th e  best process for its  t r e a t
m ent. U nderground  w ork  on th e  L ake 
G eneva p ro p erty  of th e  Tow agm ac E x p lo ra 
tion  C om pany has confirm ed th e  ind ications 
of d iam ond-drilling, encountering  ore 
carry ing lead, zinc, and  copper, of w hich 
te s t sh ipm ents have been m ade. E x p lo ra 
tions by  diam ond-drilling  are being actively  
carried  on by  th e  S ud b u ry  C rater, McGinn, 
and  o ther com panies.

P o r c u p in e .— The production  of bullion 
in  th is  field during  Ju ly  w as valued  a t 
$1,549,104, as com pared  w ith  $1,529,598 
during  June . D evelopm ent in th e  easte rn  
section of th e  H ollinger C onsolidated has 
been a tten d e d  w ith  favourable resu lts, 
considerable good ore hav ing  been en
countered  following th e  dow nw ard d ip  of 
the  lower p o rp h y ry  in  th is  d irection . Ore 
reserves of a round  $50,000,000 as a t  th e  
beginning of 1929 have been declining 
som ew hat during  th e  year, b u t w ith  th is  
large reserve ad eq u a te  for close on five years, 
a t  th e  cu rren t ra te  of o u tp u t, th e  com pany  
has am ple tim e to  ca rry  o u t a  com prehensive 
program m e tow ards th e  east and  w ith  
favourable p rospects of finding fu rth e r  
im portan t tonnage. A t th e  M cIn ty re  a  long 
drive is being ru n  across th e  p ro p e r ty  a t  th e  
3,850 ft. level, from  w hich an  ex tensive  
exploration  and  developm ent p rogram m e will 
be carried  out. T he d rive lies n o r th  of th e  
favourab le area, w hich it  is p roposed to  
open up  b y  cross-cu tting . T he resu lts  
of operations a t  th is  horizon will enable th e  
m anagem ent to  decide th e  question  as to  
m ill rep lacem ent an d  th e  construc tion  of a 
new p lan t. The Dom e M ines is now  trea tin g  
ore of a h igher grade th a n  a t an y  previous

tim e. I ts  ore reserves are believed to  exceed
1,500,000 tons. W hile th e  life of the mine 
appears assured  for several years to  come its 
fu rth e r  continuance a p p a ren tly  depends on 
th e  question  as to  w hether gold deposition 
continues to  im p o rta n t d ep th s  in th e  green
stone form ation , and  la te r  developm ent is 
s ta te d  to  be of a reassuring  character. The 
V ipond closed th e  m ost successful year of 
its  h is to ry  on Ju ly  31, p roduction  having 
largely  increased. The o u tp u t during June 
was valued  a t $75,500, and  th a t  for the whole 
y ear (p a rtly  estim ated) was $804,200. The 
C oniaurium  Mines, L td ., th e  finances of 
w hich w ere exhausted , has been reorganized 
an d  will resum e operations, am ple capital 
hav ing  been secured to  ca rry  th e  workings 
to  g rea ter dep th , w here th e re  is promise of 
considerable h igh-grade ore. The Hayden, 
on w hich a  shaft was sunk  for 700 ft. and a 
vein system  encoun tered  w hen lack of funds 
p rev en ted  fu rth e r  operations, is being 
unw atered , an d  ac tive  developm ent work 
will be carried  on.
. K ir k l a n d  L a k e .— T he o u tp u t of bullion 
from  th e  six p roducing  m ines of th e  Kirkland 
L ake area  du ring  J u ly  was valued at 
$1,165,124, as aga in st $1,358,690 for the 
preceding m onth . T he L ake Shore has 
estab lished  a  new  h igh record  by its 
p roduction  for Ju n e , w hich am ounted to 
$800,000, g iv ing it  th e  first place among 
C anadian  gold m ines. T he extension of the 
h igh-grade ore found  on th e  1,800 ft. 
level has been encoun te red  on the  2,000 
ft. level, th e  vein  hav ing  a  w id th  of 15 ft., 
and  hav in g  an  average value of $40 per ton 
across a  w id th  of 8 ft. A t p resen t tonnage 
is rang ing  betw een  1,225 an d  1,260 tons per 
day . W hen th e  m ill extension  now under 
construc tion  is com pleted, i t  is expected to 
have  i t  in opera tion  before th e  end of the 
cu rren t y ear on a  basis of 2 ,0 0 0  tons a day. 
T he T eck-H ughes has encoun tered  good- 
grade ore a t  th e  2,980 ft. level. The new 
sh a ft has reached  a  d ep th  of 1,250 ft., its 
ob jective being 3,700 ft. T he first lateral 
w ork w ill be u n d e rta k en  a t  2,980 ft., where a 
connection w ill be m ade w ith  th e  present 
m ain  shaft. The p resen t m ain  shaft will 
also be sunk  to  th e  3,605 ft. level. This 
program m e will involve w ork  u n til abou t the 
end of n ex t year. The W rig h t H argreaves has 
su b stan tia lly  im proved  its  position  by the 
discovery of good-grade ore a t  th e  500 ft. 
level. This is being  opened up , and  has 
enabled  th e  com pany to  increase somewhat 
th e  tonnage tre a te d  a n d  th e  m ill is now
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handling betw een 400 and  450 tons daily, 
with better recoveries th a n  for some tim e 
past. Surface w ork has disclosed ore of 
good grade and  im p o rta n t w id th  a t a  po in t 
further east th a n  any  previously  found. 
The K irkland L ake gold m ine has struck  
rich ore on th e  3,600 ft. level, th e  deepest 
working in the  m ine. The vein is 16 ft. 
wide and more in some places, and  it  is 
believed to  be th e  apex of a  new lens of ore. 
The Canadian K irk land , which has ob ta ined  
good results from  a  te s t p it sunk on an  ore 
shoot which yields h igh values, is carrying 
on an active diam ond-drilling  cam paign. 
In the Boston Creek section of the  cam p the  
Barry Hollinger is opening up  a  vein  a t the  
1,500 ft. level, w hich carries values of $15 
to $18 a ton  over a w id th  of 10 ft. The 
Telluride has sufficient ore on h an d  to  supply 
the mill for tw o years, and  is p lanning the 
extension of la te ra l w ork on th e  upper levels 
and the opening up  of th e  dow nw ard 
continuation of th e  ore-body on th e  350 ft. 
level. The P atte rson  Copper is m ain ta in ing  
steady production and  m aking regular sh ip
ments to  the  N oranda sm elter.

R o u y n .—The N oranda has secured a 
substantial in te rest in the  R hyolite toge ther 
with an option for a  fu rth e r purchase of 
shares which will give it a controlling in terest, 
the to ta l am ount involved being $591,500. 
The property  em braces a  large area ad jacen t 
to the W aite-M ontgom ery on th e  W est. 
The strike of th e  d iabase dyke w ith  which 
the ore of the  W aite-M ontgom ery is 
associated appears to  be tow ards R hyolite. 
The Amulet has aw arded a co n trac t to  the  
General Engineering Com pany, Salt Lake 
City, for th e  construction  of a  concen tra to r 
with 300 tons capacity , w hich will be bu ilt 
as rapidly as possible. The p lan t is now 
completely electrified, the  shaft has been 
increased to  th ree com partm en t and  p u t 
down to  a dep th  of 250 ft., and  a  double drum  
hoist has been installed. R ecent discoveries 
of ore a t dep th  show a  considerably larger 
proportion of copper th a n  occurs on the 
upper levels. An agreem ent has been 
arrived a t w ith  th e  C anadian N ational 
Railways under w hich a spur line will be 
run to the property . The Newbec, on w hich 
good ore has been encountered  on the  125 
and 250 ft. levels, is planning for exploration  
on a m ore extensive scale b y  diam ond- 
drilling to  dep th . The G ranada has opened 
up a leng th  of 400 ft. of high-grade ore on 
the 625 ft. level. The d rift has encountered 
the fault, on the  o ther side of which th e  vein

is believed to  continue for 1,800 ft. 
According to  a rep o rt of H arrison  E. Clement, 
general m anager of th e  A bana, th e  m ine 
has now developed and p a rtly  developed 
ore to  the  am ount of 155,000 tons, and  
ind icated  possible ore to  th e  am ount of
223,000 tons. No. 2  shaft will be deepened 
to  575 ft., and  la te ra l work undertaken  on 
th e  lower levels.

P a t r ic ia  D is t r ic t .— A t th e  H ow ey
developm ent has been actively  carried  on a t 
th e  four lower levels and  th e  d rift a t  th e  625 ft. 
level has cu t th e  vein, which shows m uch 
free gold. S teady  progress has been m ade 
in p rep a ra tio n  for th e  construction  of th e  
mill ; m ost of th e  foundation  w ork has 
been com pleted and  all th e  electrical equ ip
m en t and  m ill m ach inery  has been ordered. 
C entral P a tr ic ia  has ob ta ined  favourable 
resu lts from  diam ond-drilling to  a  d ep th  of 
2 0 0  ft. and  surface explorations have 
encountered  a  new vein  hav ing  a  w id th  of 
12  ft. The m achinery  for shaft-sinking will 
be b rough t in  over th e  w in ter roads. The 
D unkin  Gold m ine a t N arrow  L ake and  th e  
Jackson-M anion a t  W om an Lake have been 
closed down owing to  th e  lack of funds.

M a n it o b a .—The efforts of th e  m anage
m ent of th e  S herritt-G ordon, L td ., are a t 
p resen t concen tra ted  on th e  construction  
of a  mill. I t  is expected  th a t  th e  railw ay 
will have reached  th e  m ine before th e  end 
of A ugust, abou t five m onths ahead  of the  
scheduled tim e, w hich will enable the  
m achinery  ordered for the  mill to  be delivered 
in  good tim e before th e  w inter. L atera l 
w ork from  th e  tw o shafts is far enough 
advanced to  p u t in sight ore to  the  value 
of $150,000,000 in the  area so far opened up. 
A th ird  shaft is now being p u t down on the 
claim s well to  th e  w est of th e  cen tra l shaft 
to  open up  th e  ore-bodies ind icated  by  
diam ond-drilling. D evelopm ent w ork on 
the  tin  p roperties of th e  Ja ck  N u tt Mines, 
L td ., is m aking good progress. The com pany 
owns upw ards of 200 claims. A t the  Bernic 
L ake group, w hich is th e  m ain  cam p, a 
com plete m ining p la n t has been installed  
and  a  10  ton  te s t m ill is w orking a t capacity . 
An assay p lan t has also been established. 
The shaft is down 125 ft., and  cross-cutting 
a t th is  horizon has encountered  good ore. 
On th e  R ush claim s of th e  com pany a 
pegm atite  dyke 3 m iles long and  200 ft. 
w ide has been discovered, on w hich abou t 
a mile of cross channelling has been done. 
On th is  group there  are also rich  showings of 
zinc.
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C h ib o u g a m o u  : Q u e .— F u rth e r  rich  d is
coveries have aroused renew ed in te res t 
am ong m ining m en in th e  C hibougam ou area 
of N orthern  Quebec. Chibougam ou P ros
pectors, L td ., th e  pioneer com pany, rep o rt 
th e  d iscovery of a  2 0  ft. vein  on th e ir  p ro p erty  
n o rth  of Cedar Bay. Assays show values 
of $28-94 per ton , th e  principal ingred ien t 
being copper w ith  sm all values in gold and  
silver. The com pany has four diam ond- 
drills in  operation . On th e  creek claim s of 
th e  B lake Syndicate good show ings of 
m ineralization  have been uncovered. A 
num ber of prospectors h ave gone in, including 
represen ta tives of estab lished  C anadian  and  
A m erican m ining com panies and  m an y  claim s 
are being staked .

CAM BORNE
September 6 .

T here is a  grow ing im pression in  Cornwall 
th a t  th e  position  and  th e  prospects of th e  tin  
m eta l m a rk e t h a rd ly  ju stify  th e  expecta tion  
of early  m ateria l im provem ent in  th e  price 
of t in  m etal. T his im pression is reflected 
in  th e  policy  m an ifested  b y  th e  presen t and  
th e  recen t economic ad m in istra tio n  of th e  
leading Cornish m ines, ev iden tly  a  po licy  of 
cau tion , in  p u rsu it of w hich re tu rn s  are k ep t 
a t a  reasonably  constan t level, m o n th  by  
m onth , resources are n o t undu ly  encroached 
upon, and  costs, including those  of develop
m ent on a  sufficiently generous scale, are 
covered b y  th e  sales of produce.

I t  is g ra tify ing  th a t  th e  m anagers of th e  
leading m ines find them selves in  a  position 
to  adop t such a  ra tio n a l an d  com m endable 
policy, for i t  assures a  p resen t independence, 
and  m u st ev en tua lly  rew ard  th e  p a tien ce  
exercised, for th e  tim e  m ust com e w hen th e  
t in  m arke t will be freed from  th e  baneful 
influences of bull an d  b ear opera to rs to  w hich 
i t  has for some tim e been subject.

F rom  th e  usual m on th ly  re p o rts  i t  m ay  be 
seen th a t  E a s t Pool uniform ly m ain ta in s  an  
o u tp u t of 85 tons of b lack  t in  a  m on th , 
Geevor Mine 70 tons, S ou th  C rofty 65 tons 
and L evan t 40 tons.

A m ongst th e  m ore recently -form ed com 
panies W heal K it ty  produces 50 tons, 
Polhigey 35 tons and  J a n ta r  25 tons. In  th e  
case of W heal K itty  th e re  w as a d rop  to  36 
tons in Ju ly , b u t th a t  is reasonab ly  accounted  
for by  h indrances caused by  th e  necessity  for 
expediting th e  com m unication  of th e  deeper 
w orkings in th e  tw o m ines, W heal K itty  
and W heal F riendly . There is reason to

expect th a t  th e  50-ton m on th ly  o u tp u t of the 
earlier m o n th s of th e  y ea r w ill be soon 
resum ed. D evelopm ent in all th e  above- 
nam ed  m ines is vigorously  conducted, and 
ore reserves are being stead ily  augm ented in 
each of th e  seven properties.

T here is no necessity  to  refer specially to 
e ither E a s t Pool, Geevor or South Crofty, 
fo r th e y  are sim ply pursu ing  th e  schemes of 
developm ent w hich, followed for some years 
p ast, have secured for th em  th e  sound 
positions th e y  now  hold, and  are able to 
m ain ta in . L ev an t has c red itab ly  struggled 
th rough  unusual difficulties caused by a 
ch ap te r of u n fo rtu n a te  accidents.

W h e a l  K i t t y . — T his m ine has just 
reached  one of th e  m ain  po in ts aim ed at from 
th e  fo rm ation  of th e  presen t company, in 
Decem ber, 1925, nam ely , th e  communication 
of W heal K it ty  to  W heal F riend ly  at the 
deepest levels. This was recently  effected 
by  drill-hole, th u s  estab lish ing  the  relative T 
positions of th e  w orkings. A very short 
tim e w ill suffice to  secure th e  permanent 
advan tages of open com m unication. Thus 
th e  ore-ground in W heal F riendly  will be 
accessible from  W heal K itty , th e  ventilation ;3r  ' 
of b o th  m ines will be g rea tly  improved, and 
drainage will be sim plified and  rendered 
less costly.

I t  is th e  expressed in ten tion  of the 
executive to  proceed w ith  th e  exploration of 
th e  n o rth e rn  area  of th e  property  from 
T urnavore  shaft. The w ay to  undertaking 
th is  im p o rta n t w ork w ould now seem to be 
clear. The fu tu re  of th e  property  will
depend upon th e  resu lts  ob ta ined  in the mS« 
exp lo ration  of th is  n o rth e rn  area towards 
th e  sea.

P o l h i g e y . — A d ep th  of 400 feet has been 
a tta in e d  in th is  m ine, and  development at 
th a t  d ep th  shows th a t  b o th  values and -ietti
w id ths of lodes are m ore th a n  maintained, 
w hen com pared w ith  those a t shallower 
levels. 5

W ork is in h an d  a t th e  ad jo in ing  sett of i f e o  
Calvadnack, a portion  of th e  p roperty  which 
w as recen tly  holed in to  from  Polhigey. 
Polhigey m ay  be co n g ra tu la ted  upon its 
developm ent resu lts  from  th e  beginning, but asm
th e  new  m ill, so far, h a rd ly  does justice to A-
th e  developm ent. A m plification appears to 
be requ ired  before its  perform ances can be 
favourab ly  com pared w ith  those  of other m
Cornish mills, especially  in  th e  trea tm en t of lU
slimes.

J a n t a r . — This p ro p e rty  has gradually R
increased its  m o n th ly  sales, from  15 tons in
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r|% the early m onths of th e  year to  25 tons in
111 recent m onths. H ere, as in th e  o ther cases
' referred to, developm ent has been, and  is
■■ being, system atically  conducted , and  reserves

of productive ground  are being g radually  
increased.

Un e m p l o y m e n t  in  t h e  M in in g  D is t r ic t s .
' _ i t  is not surprising, u n d er ex isting  circum -

'biJ stances, when, realizing th a t  w ith in  6  years
the black tin  o u tp u t of Cornwall has been 

"fej; increased from  less th a n  1 ,0 0 0  tons a  year to
i 0ver 5 ,0 0 0  tons a year, due to  th e  steady
iNyjj revival of th e  in d u stry  from  w ar and  post
's»: war difficulties, th a t  special efforts are being
4  made further to  ex tend  th e  tin  industry ,
ine Is and in m aking th e  effort, to  ob ta in  if possible
itjd financial assistance from  th e  G overnm ent.

The roll of th e  unem ployed in Cornwall is 
still a long one. There are over a  thousand  
unemployed in th e  Cam borne and  R ed ru th  
mining area, abou t a th o u san d  in St. Ju s t, 
Penzance and  H ayle, while in St. A ustle, in 
Callington and o ther m ining d istric ts  the  
numbers are still considerable. A conference, 
to discuss the  Cornish m ining in d u stry  in 
relation to  unem ploym ent, was held a t 
Camborne, on A ugust 23, and, arising ou t of 
this, a scheme for th e  fu rth e r resusc ita tion  
of the industry  is being p repared  for 
presentation to  th e  G overnm ent.

recognition of his eminence in  all m atters re la ting  
to  th e  safe w orking of coal m ines and  th e  well
being of m ine-workers, w ith  special reference to  the  
p ractica l app lication  of scientific know ledge.”

D r .  A. W . R o g e r s ,  D irector of the  South  A frican 
Geological Survey, has been elected P residen t of 
th e  In te rn a tio n a l Geological Congress for the  nex t 
four years.

P e t e r  G. T a i t  has re tu rn ed  to  A ustralia .
J o s e p h  F. T h o r n  has been appo in ted  general 

m anager of th e  Lake View and  Star.
W . E. T h o r n e  has re tu rn ed  from  New Guinea.
J . H . V i n c e n t  has left for Brazil.
A. S t a n l e y  W i l l i a m s  has re tu rned  to  N orthern  

N igeria.
G o r d o n  W i l s o n  has resigned th e  m anagem ent of 

th e  Com pania M inera y  B eneficiadora de Inde, 
D urango, Mexico, and  is v isiting  California.

J . C. W a r d  died on August 8 .  For m any  years 
Mr. W ard  had  been a d irector of E dgar Allen and  Co.

S i r  J u l i u s  J e p p e  died in London on Septem ber 2  
a t  th e  age of 70. H e w en t to  th e  T ransvaal in 1870 
and subsequently  becam e closely associated w ith  
th e  developm ent of Johannesburg  w here he owned 
su b s tan tia l am ounts of land. To th e  end he took 
a  keen in te res t in  local governm ents and sports. 
In  th e  m ining w orld he w as an im p o rtan t m em ber 
of th e  B ailey group.

PERSONAL
J u l i a n  B o y d  has been exam ining a gold dredging 

proposition in  Alaska.
F. P. C a d d y ,  who recently  left for V ancouver, has 

been appointed assistan t G overnm ent m ining 
engineer in  N orthern  B ritish  Columbia.

D r .  J. M o r r o w  C a m p b e l l  has left for B urm a.
E. J .  D a n i e l  has left for Iraq .
M. W. L. D e m p s t e r  has re tu rned  from  Panam a.
C h a r l e s  J a n i n  has left for Russia.
W. K u p f e r b u r g e r  has been appointed  m ineral 

technologist to  th e  South African Board of T rade. 
Dr. Kupferburger is a South African by b ir th  and 
obtained his D.Sc. a t  th e  U n iversity  of th e  
Witwatersrand.

A. D .  L u m b  has left for W est Africa.
D r .  M a l c o l m  M a c l a r e n  is hom e from  South 

America.
A. F. M a i n ,  who recently  resigned as m anager of 

the El Oro com pany, is on holiday in  Europe.
E d w a r d  T. M c C a r t h y  has entered in to  a p a r tn e r

ship agreem ent w ith  R a y  E l l f . r t o n  B i n n s ,  the  
firm name being M cCarthy and  B inns, F ria rs 
House, 39-41, New B road S treet, London, E.C. 2.

G e o r g e  M e l l o r  has left for Brazil.
T. W. C. N o r t h  has left for Colombia.
S. R. P o t t e r  has re tu rned  to  South Africa.
C. A. R e m i n g t o n  left New Y ork on A ugust 7 

for the Cape Copper Co. 's properties in N am aqualand .
G e o r g e  S. R i c e ,  Chief Mining Engineer, U nited 

States B ureau of Mines, has been aw arded the  medal 
of th e  In s titu tio n  of M ining Engineers “ in

P r o f e s s o r  L. H . C o o k e .

W e record w ith  g reat regret th a t  P r o f e s s o r  L. H. 
Q o o k e  died on A ugust 2 3  as th e  resu lt of a bicycle 
accident. H e was a t  th e  R oyal School of Mines from 
1 8 8 9  to  1 8 9 2 ,  tak in g  his A.R.S.M . and  w inning th e  
De la  Beche m edal. He becam e dem onstra to r in 
surveying in  1 8 9 2 ,  and  from  1 8 9 3  to  1 8 9 6  he was 
lec tu rer on m ining in  th e  Glasgow and  W est of 
Scotland Technical College. In  th e  la tte r  year he 
re tu rned  to  th e  R oyal School of Mines, and  from
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th en  onw ard to  th e  tim e  of h is d ea th  he  was 
identified w ith  th e  teach ing  of m ine surveying 
a t  South K ensington. I t  is probab le  th a t  no one 
had  such a com plete knowledge of th e  su b ject as 
he had, and  i t  was alw ays h is endeavour to  give 
his s tuden ts th e  full benefit thereof. H e was an  
en thusiastic  and  exac ting  teacher, who succeeded 
in  im p artin g  his knowledge in  q u ite  an  unrivalled  
m anner. Always an  upholder of precision  in 
his m ethods, i t  was largely  due to  h is influence 
th a t  th e  theodo lite  as an  in s tru m en t of precision 
is now used so w idely in  m etalliferous m ines. He 
was th e  in v en to r of a num ber of im provem ents in  
surveying in strum en ts, am ong w hich m ay  be 
m entioned th e  precision plum b-bob an d  th e  fine 
cen tring  device for theodolites. I t  was due to  h is 
represen tations th a t  th e  M eteorological Office 
u ndertook  th e  pub lica tion  of figures for m agnetic  
declination , by  m eans of w hich th e  m ethod  
involving m agnetic  o rien ta tio n  becam e m ore 
read ily  applicable to  m ining problem s. H e was 
a  frequent co n trib u to r of papers to  societies and  
technical journals, h is nam e a t  tim es appearing  
in  th is  M a g a z i n e .  In  1 9 2 5  he was aw arded  th e  
Consolidated Gold F ields gold m edal b y  th e  
In s titu tio n  of M ining and M etallurgy for h is paper 
on underground  o rien ta tio n  b y  ex ac t and 
approxim ate  alignm ents of plum b-w ires in  one 
shaft. I t  is to  be hoped th a t  h is con tem pla ted  book 
on Mine Surveying had  arriv ed  a t  a  stage a t  w hich 
publica tion  will be justified , for i t  would in  itself 
co n stitu te  a su itab le  m em orial of his efficiency and 
thoroughness.

TRADE PARAGRAPHS
H adf ie lds ,  L td . ,  of Sheffield, issue a  leaflet 

describing th e  use of th e ir  E ra  and H ecla brands of 
hea t-resis ting  steels for boiler p lan ts  operating  a t  
high tem peratures .

H ead ,  W r ig h tso n  a n d  Co.,  L td. ,  of S tockton- 
on-Tees, have prepared  a booklet describing th e ir  
coal screening and sorting  p la n t giving photographs 
of a num ber of insta lla tions.

S teel,  Peech ,  a n d  T o ze r ,  L td. ,  associated  w ith  
U nited  Steel Companies, L td ., of Sheffield, issue 
a leaflet describing th e ir  steel forgings and  o th er 
products.

F r y ’s (London) ,  L td. ,  24-26, W a te r  Lane, 
London, E.C. 4, send us a  com plete catalogue 
of th e ir E nox hack  saws and o th e r tools and  tw o 
sam ples of th e ir  saw blades.

U n i ted  S tee l  C o m p a n ie s ,  L td . ,  of Sheffield, 
issue an illu stra ted  booklet giving p a rticu la rs  of 
th e  steel p roducts of th e ir  subsid iary  organization 
U nited S trip  and B ar Mills, L td . F rom  these  mills 
th ey  are able to  tu rn  o u t all shapes and  sections of 
steel rods, bars, rounds, angles, etc ., etc.

T he  P r e m i e r  L a m p  a n d  E n g in e e r in g  Co.,  
L td. ,  of A rm ley, Leeds, issue a catalogue of th e ir  
p o rtab le  and  s ta tio n a ry  acety lene lam ps, which 
include several ty p es of m in e rs ' lam ps. A fea tu re  
is th e  brass w a ter vessel base, w hich resists co rro 
sion and gives th u s a greatly -increased  w ork ing  life.

L o n g m a n s  G re e n  a n d  Co., L td . ,  of 39, P a te r
noster Row, London, E.C. 4, send us a catalogue of 
m onographs on industria l chem istry  w hich  series 
includes th e  following of in te res t to  m ining men : 
The E lectric  Furnace ; The Zinc In d u s try  ; and 
Lead : I ts  Occurrence in N atu re , E x trac tio n , etc., 
etc.

E d g a r  Allen  a n d  Co.,  L td , ,  of Im perial Steel
W orks, Sheffield, send us th e ir  Edgar Allen News 
for Sep tem ber, w hich  con ta in s an  illustra ted  de
scrip tion  of th e ir  equ ipm en t a t  th e  Chinnor Cement 
and  Lim e C om pany's works and also a  note on the 
opening of a new b ran ch  office a t  D etro it—704, 
F isher Building.

R o b ey  a n d  Co., L td . ,  of Lincoln, issue a 67 
page, fu lly  illu stra ted  catalogue of th e ir  air 
com pressors, b o th  ho rizon tal slow-speed and 
vertica l high-speed types. These are made for 
operation  b y  drop valve, Uniflow or o ther type of 
R obey steam  engine or, in th e  case of th e  vertical 
types, for coupling to  an electric  m otor or a crude- 
oil engine.

I n t e r n a t i o n a l  C o m b u s t io n ,  L td . ,  Grinding and 
Pulveriz ing  Offices of 11, Southam pton Row, 
London, W .C. 1., rep o rt th a t  new orders have been 
received for th e  following equipm ent :—For 
E ngland : T hree 8 ft. by  60 in. Hardinge ball- 
mills and th ree  6 ft. H ard inge a ir  un its  for coal; 
one 5-roller R aym ond m ill for chalk  ; one 3 ft. 
b y  5 f t., ty p e  39, H um -m er screen for extracting 
flour d u st from  slag ; one 4 ft. b y  5 ft., type 39, 
H um -m er screen fo r screening c o a l ; one rotary 
filter in sta lla tio n  for caustic  lime s lu d g e ; and 
one R ovac filter u n it  for caustic  lim e sludge. For 
Scotland : T hree 6 f t., ty p e  31, H um -m er screens 
for clay. F o r H olland : One 4 ft. b y  7 ft., type 39, 
H um -m er screen fo r coal. F o r F ra n c e : One
5-roller R aym ond m ill for fine limestone. For 
B e lg iu m : One No. 0 R aym ond  pulverizer for
litharge  and  tw o, ty p e  39, H um -m er screens for 
coal. Fo r I ta ly  : One 3-roller R aym ond mill for 
talc .

U n i te d  E n g in e e r s ,  L td . ,  of Singapore, Straits 
Settlem ents, send us th e  Ju n e  27 issue of the 
Straits Budget w hich  contains an illustra ted  descrip
tion  of th e  first of tw o  bu ck et dredges which this 
firm has u n d er construction  for Penaw at (Malaya) 
T in D redging Co., L td . T his dredge has worked 
w ith o u t troub le , i t  is s ta te d , since May 18 last. 
The second is nearing  com pletion. They are 
duplicates, electrically  operated  by  power from the 
new P erak  S ta tion . T hey  dig to  85 feet below the 
w a te r  line and  have tray-connected , self-cleaning 
ty p e  buckets of 11 cu. f t. capac ity  capable of 
delivering 130,000 cu. yds. pe r m on th  of 600 hours. 
The pontoons are 194 ft. b y  52 f t . b y  10 ft. Motors 
and  transfo rm ers are m anufactu red  by  Crom pton, 
P a r k in s o n ,  Ltd. ,  high  tension sw itchgear by 
A. R e y ro l le  a n d  Co.,  L td . ,  low tension by  George 
E l l i so n  and controllers b y  Allen West and  Co., 
L td .  H a d f ie ld s ,  L td . ,  m anganese steel is used for 
all p a r ts  sub jected  to  abrasion.

The  W o o d h a l l - D u c k h a m  V er t ica l  R e to r t  and 
Oven  Co. (1920), L td . ,  of 136, V ictoria Street, 
London, S.W . 1, have published  a booklet describing 
th e  Peale-D avis system  for th e  dry-cleaning of coal. 
The cleaning p la n t consists of tw o  ta b le s :—A 
large p rim ary  tab le  w hich  tak es th e  whole of the 
feed from  a storage hopper and  gives tw o products, 
(a) clean coal and (6) a  p rim ary  refuse, and a  smaller 
re tre a tm en t tab le  w hich  tak es as i ts  feed th e  primary 
refuse. T his re tre a tm e n t tab le  discharges (a) a 
clean coal p ro d u c t th a t  is m ixed w ith  the  clean 
coal from  th e  p rim a ry  tab le , and (b) refuse, which is 
sen t to  th e  tip . T his a rran g em en t ensures a 
m inim um  loss of coal in th e  refuse and  a maximum 
yield of clean coal. The tab le  consists of tw o  decks 
separated  by  a series of a ir - tig h t com partm ents 
th a t  in effect d iv ide  th e  tab le  in to  a  num ber of
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separately controlled un its , and th u s cleaning 
without pre-screening is secured. The top  deck 
which carries th e  bed of coal is covered w ith  
perforated sheets. The area  of opening of these 
perforations decreases tow ards th e  end of th e  table. 
Runningdiagonally across th ed eck  there  are an u m b er 
of separating pa rtitio n s , form ed by  sm all angles. The 
table is m ounted above a s ta tio n a ry  a ir d u c t which, 
in turn, is connected w ith  a  fan. The tab le  is 
supported by a num ber of rocking arm s and  i t  is 
given a reciprocating m otion b y  m eans of an 
eccentric drive. This m otion causes th e  bed of 
coal to travel along th e  u pper deck tow ards the  
discharge end of th e  table. E ach  tab le  is ad justab le  
for side and end inclination  in order to  get th e  best 
results w ith  any  class of coal. W hen operating, 
the current of a ir passes from  the  a ir du c t th rough  
the decks and th rough  th e  bed of coal. The q u a n tity  
of air passing th rough  each separate  com partm ent 
can be individually  regulated. The in itia l a d ju s t
ments for tab le  inclination and a ir d istribu tion  
are only modified when changing to  a coal of en tirely  
different characteristics. The bed of coal is ag ita ted  
by the motion of th e  tab le  and th e  cu rren t of air. 
A stratification of th e  bed takes place and th e  lower 
layer of th e  bed is trap p ed  behind th e  angle 
separating partitions, which convey i t  to  th e  high 
side of the tab le  w hilst th e  upper layers pass over 
these partitions and have a  tendency to  trave l 
to the low side of th e  tab le . R unning along th e  high 
side of the  tab le  are a num ber of refuse boxes from  
which the refuse is discharged, th e  q u a lity  of th e  
refuse being finally controlled by  an a ir back 
pressure device a ttached  to  each refuse box. If 
a very large table were designed, i t  would be possible 
definitely to  reach a p o in t where th e  coal and th e  
refuse would separate com pletely, and i t  would thus 
be possible to  m ake a  clean cu t betw een th e  tw o 
products. In  practice  th is  sam e resu lt is achieved 
by having tw o tab les. From  th e  second tab le  
three fractions are m ade. (1) A clean coal, (2) a 
coal-free refuse which is discharged to  th e  tip , and
(3) a middlings p roduct which consists of th e  stream  
of m aterial where separation  is n o t com plete. 
This middlings p roduct is recirculated over th e  tab le  
and thus eventually  is discharged as clean coal or 
refuse. This re trea tm en t tab le  is sim ilar to  the  
large prim ary tab le  in construction  b u t sm aller. 
The current of a ir leaving th e  bed of coal is n a tu ra lly  
heavily laden w ith  dust. The d u st and a ir m ix ture  
is conducted in to  a large expansion cham ber where 
it  is subjected to  a very  considerable decrease 
in velocity, w ith  consequent p recip ita tion  of th e  
dust. In  th is  m anner m ost of th e  d u st in suspension 
settles out in to  pockets from  w hich i t  is conveyed 
and mixed e ither w ith  th e  clean coal or th e  refuse, 
according to  its  quality . A lternatively , i t  m ay be 
used as pulverized fuel. As i t  is im possible to  
remove the  finest d u st particles in th is  m anner, 
the air is recirculated  th rough  th e  fan and table 
by means of a re tu rn  a ir duct, and thus any  pollution 
of the outside atm osphere is prevented . Tables 
can be constructed  w ith  capacities from  50 to  300 
tons per hour, according to  indiv idual requirem ents.

THE BRIDGE-MEG RESISTANCE 
TESTER

Evershed and Vignoles, L td ., of Action Lane 
Works, Chiswick, London, W . 4, recently  dem on
strated  a new electrical tes tin g  in stru m en t which 
they have evolved. This is in effect a combined

W heatstone bridge and an insulation m easuring 
in stru m en t w hich combines com pactness w ith  
ligh t w eight and  cheapness. I t  is as well to  recall 
th a t  th is  firm devised seven years ago th e  Meg 
insulation  te s te r  to  supplem ent th e ir well-known 
Megger. This in strum en t, a lthough it  was originally 
designed for insulation  tes tin g  alone, w as la te r  
ad ap ted  for use in m easuring resistances by  W h ea t
stone bridge m ethods, b u t w ith  th e  em ploym ent of 
a separa te  resistance box. The p resen t in stru m en t 
is th u s a  fu rth e r advance tow ards sim plicity , 
being a  com bined O hm m eter and generator of th e  
Meg ty p e  b u ilt in to  one case w ith  a se t of a d ju s t
able resistances. B y th e  tu rn  of a single sw itch 
th e  in stru m en t serves e ith e r for m easuring high 
resistances— testin g  insulation— or for th e  d e te r
m ination of conductor resistances by  th e  W heatstone 
Bridge m ethod.

The chief features of th e  new in stru m en t m ay 
be thus sum m arized : I t  m easures b o th  insulation

T h e  B r i d g e - M e g  R e s i s t a n c e  T e s t e r  o p e n  f o r  
u s e .

and conductor resistances, having a continuous 
range of readings from  100 megohms down to  
0'01 ohm. ' The “ Meg ” range is 100 megohms 
to  10,000 ohms. T he ” B rid g e ” range is 999,900 
ohms down to  0'01 ohm. A 500 vo lt constant- 
pressure generato r is em ployed. I t  has a case of 
alum inium  alloy and m oulded bakelite  w hich is 
proof against d u st, dam p and verm in. The m ove
m ent is m ounted on spring-urged jewels. A single 
sw itch changes from  “ Meg "  to  “ Bridge ” and 
vice versa. On th e  “ Meg ’’ se ttin g  d irect readings 
are given on a  dial. The ad ju s tm en t for balance 
on th e  “ Bridge ” se ttin g  is sim ple and th e  results 
are in plain  figures. The in stru m en t is self-con
tained  ; its  w eight is 12f lb ., and its  dimensions are 
7 in. b y  8 f in. by  12 in. I t  can be carried by  h and  
o r slung from  th e  shoulder.

NEW  EQU IPM EN T A T  T H E  
BARNSTONE CEMENT WORKS

The B am stone Cem ent W orks, w hich is engaged 
on th e  m anufacture  of po rtlan d  cem ent, has been 
established for m any  years a t  B am stone, N o ttin g 
ham shire. R ecently  th e  com pany has installed  
an en tire ly  new p la n t w ith  up-to -date  m achinery 
and  m odem  labour-saving devices, w hich is 
electrically  operated th roughou t. The con tract 
for th e  supply  and  erection of th e  new m achinery 
was carried o u t by  E d g a r  Allen a n d  Co., L td. ,  
of Sheffield, while th e  electrical equ ipm ent was
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m anufactured  and supplied  b y  th e  G e n e ra l  
E le c t r i c  Co., L td . ,  M agnet House, K ingsw ay, 
London, and W itton  W orks, B irm ingham . Some 
ind ica tion  of th e  ex te n t of th e  electrical equ ipm ent 
m ay  be ga thered  from  th e  fa c t th a t  th e  to ta l  
norm al capac ity  of th e  m otors is ap prox im ate ly  
2,000 h .p ., rang ing  in ind iv idual o u tp u ts  from  
5 h .p . to  450 h.p.

E lectric  pow er is tak en  from  th e  11,000 vo lt 
m ains of th e  D erbyshire and N ottingham sh ire  
E lectric  Pow er Co. I t  is transfo rm ed  dow n in 
th e  Pow er Co.’s sub -sta tion  a t  th e  w orks and  fed 
a t  440 v o lts to  a General E lectric  C om pany’s 
truck-cubicle  sw itchboard, consisting of 3 u n its . 
Two of these  contro l th e  low tension  side of t ra n s 
form ers, each being equipped w ith  ty p e  4 G.E.C. 
oil c ircu it breakers of m axim um  break ing  capac ity  
of 100,000 kva, fitted  w ith  overload pro tection , 
together w ith  iso lating  lin k s , m easuring in s tru m e n ts , 
in stru m en t transform ers, etc . The th ird  tru c k  is

an  outgoing m etering  cubicle equipped w ith  
m axim um  dem and w a tt-h o u r m eter, vo ltm eters, 
and  th e  necessary in stru m en t transform ers. The 
outgoing cables from  th is  cubicle are led to  a  tru ck  
cubicle feeder board , w hich  d is trib u tes  th e  pow er 
required to  th e  m otors d riv ing  th e  m achinery, 
v ia ironclad d istribu tion  boards, control pillars, etc., 
as required. The principal equ ipm en t of each of th e  
trucks com prises an oil c ircu it b reaker of su itab le  
breaking capacity  fitted  w ith  overload protection , 
w a tt-h o u r m eter, am m eter, and  necessary  
accessories.

The cem ent produced in th ese  w orks is 
m anufactured  on th e  w et or th ic k  slu rry  process, 
burning in a ro ta ry  kiln. T he raw  m ateria ls used 
in th e  process m ain ly  consist of th e  Blue L ias 
lim estone, w hich is quarried  on th e  site , w ith  th e  
adm ix ture  of a  certain  q u a lity  of stone contain ing  
a high percentage of calcium  carbonate . These 
raw  m ateria ls are delivered in full-gauge trucks 
to  a large jaw  crusher, w hich  reduces i t  in  one 
operation  to  ab ou t 3 in. and  under. The stone is 
m echanically fed to  th e  crusher by  m eans of a finger 
feeder, consisting m ain ly  of heavy  grid bars w ith

spaces betw een them , and arranged a t  a slight 
slope to  th e  horizontal. Some of these  bars have a 
rocking m ovem ent backw ards and  forwards given 
to  th em  by  a d riv ing  sh a ft carry ing  eccentrics 
and by  th is  m eans th e  stones move forwards 
tow ards th e  crushers jaw s. This crusher and feeder 
is be lt-d riven  by  a 125 h .p . W itton  m otor, running 
a t  580 r.p .m . The crushed stone falls on to a 
troughed  band  conveyor w hich  is slightly  inclined 
and is fed in to  a ro ta ry  screen, th e  rejects from the 
screen passing on to  a set of m edium  speed crushing 
rolls, 30 in. d iam ete r by  20 in. wide, where they are 
reduced to  ab o u t 2 in. cube and under, which is 
a  su itab le  feed for th e  grind ing  mill. The crashed 
stone is elevated by  a  continuous bucket elevator 
and  deposited  on to  a  steel band  conveyor over two 
large ferro-concrete storage silos, containing the 
tw o  qualities of raw  stone. These silos are hoppered 
a t  th e  bo ttom , and ro ta ry  tab le  feeders are fitted 
a t  th e  ou tle ts, b y  w hich  m eans th e  raw  stone is

m easured in  th e  p roportions required to  give the 
correct chem ical com position. A band conveyor 
tak es th e  raw  stone to  th e  grinding mill, which is 
a S tag  com bination  ball and  tu b e  m ill, 6 ft. diameter 
by  32 ft. 6 in. long, grinding w et, w a ter being fed 
in  w ith  th e  stone. The m ill is of sufficient capacity 
to  p repare  th e  ground slu rry  for th e  p lan t.* \ It 
is d riven  by  a 300 h .p . W itto n  m otor runningTat 
244 r.p .m ., d irec t coupled to  th e  m ill countershaft. 
T he m otor is housed sep ara te ly  from  th e  mill, 
and th e  pow er for supplying th is  m otor is controlled 
by a G.E.C. d raw -out oil-im m ersed ironclad pillar.

The slu rry  as i t  comes from  th e  m ill is elevated 
b y  a slu rry  wheel, 28 ft. d iam eter, carry ing buckets 
on its  periphery , and runs by  g rav ity  to  2 triple 
m ixers. These m ixers are p rov ided  w ith  stirrers 
carried on vertical sha fts  w hich keep th e  slurry 
ag ita te d  and p rev en t th e  solids from  settling  out. 
Sam ples are tak en  from  these  m ixers a t  frequent 
in te rvals by  th e  w orks chem ist and  tested , and any 
ad ju s tm en t as to  chem ical com position  is made 
a t  th e  tab le  feeders u n d e r th e  raw  stone silos to 
correct th e  m ix tu re . The finished s lu rry  runs by 
g rav ity  in to  a large storage m ixer of th e  sun and

G e n e r a l  V i e w  o f  B a r n s t o n e  C e m e n t  W o r k s .
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planet type, from  whence it  is pum ped by m eans 
of three-throw plunger pum ps d irect to  th e  kiln, 
which is belt-driven by a 30 h.p. W itton  variable 
speed motor, w ith  a  range of 357 to  715 r.p .m .

The kiln is fired by  m eans of pulverized coal, 
which is delivered from  trucks d irect in to  a  feed 
hopper and elevated to  a  large storage hopper 
over the pulverizers. Two tu rb o  pulverizers are 
installed, each driven by  an 80 h.p. W itton  m otor, 
running a t 1,450 r.p .m ., w hich is direct-coupled 
to the pulverizer sh a ft, and carried on th e  sam e 
bedplates as th e  m achine. One pulverizer is of 
sufficient capacity  to  provide pow dered coal for 
firing the kiln, th e  o th er m achine being used as a 
standby. The coal is pulverized, air-separated , 
and blown in to  th e  kiln in one operation, and coal 
up to 10% m oisture co n ten t is used.

The kiln is fitted w ith  th e  Rigby-Alien p a ten ted  
slurry atom izing equipm ent a t  th e  feed end, and 
an induced d raugh t fan is provided for dealing w ith  
the waste gases. The h o t clinkers as th ey  come 
from the kiln pass th rough  a ro ta ry  cooler, 5 ft. 
diameter by  55 ft. long, and  are handled  from  th e  
cooler end b y  m eans of an Allen sw ing-tray  
conveyor, which e ither delivers th e  clinker to  the  
storage silos or d irect to  th e  cem ent grinding mill.

The cem ent mill consists of a S tag  com bination 
tube mill, 6 ft. 6 in. d iam eter by  36 ft. long, driven 
by a 450 h.p. three-phase  W itto n  m otor runn ing  a t 
244 r.p.m. direct-coupled in a sim ilar m anner to  th e  
raw mill.

A small p lan t is provided for crushing and feeding 
gypsum, and au tom atic  tab le  feeders are used for 
regulating the  feed of clinker and gypsum  to  th e  mill 
in the right p roportion . The ground cem ent is 
elevated and conveyed to  th ree  large ferro-concrete 
silos, whence i t  is ex tracted  and  packed 
mechanically in to  bags for despatch.

METAL MARKETS
C o p p e r .— Price fluctuations on th is  m arket were 

of very meagre significance during  A ugust. There 
seemed to  be a ra th e r  b e tte r  dem and for copper in 
America and European in te res t also tended  to  
expand a t th e  end of th e  m onth , following th e  close 
of the Hague Conference. So far, however, th e  
widespread in dustria l rev ival which, i t  is hoped, 
will m aterialize in  th e  early  au tum n, has n o t yet 
made its appearance. I t  rem ains to  be seen to  
what ex ten t i t  w ill be checked as far as copper is 
concerned by th e  cu rta ilm en t in  consum ption 
due to the m aintenance of high prices. Meanwhile, 
thanks to  th e  reduction  in  sm elting operations, 
the sta tistica l position  of the  m etal has become 
rather more favourable. The export quo ta tio n  
for electrolytic m etal rem ained th ro u g h o u t th e  
month a t 18 cents p er lb.

Average price of c o p p e r: S tandard  Cash :
August, 1929, ¿73 16s. 8d. ; Ju ly , 1929, /7 2  3s. l id .  ; 
August, 1928, ¿62 10s. 2d. ; Ju ly , 1928, ¿62 18s. 4d.

T i n . — There was a ra th e r easier tendency  on th is  
market las t m onth , values losing several pounds. 
Despite th e  bullish propaganda, the  fo rm ation of the  
incomplete T in  Producers’ Association, th e  favour
able m onthly s ta tis tics  and good industria l advices 
from Am erica, th e  m arket has lacked backbone. 
The fact is th a t  consum ers realize th a t  the  situ a tio n  
is not as good as the  s ta tis tics  would suggest, having 
regard to  th e  existence of th e  “ invisible supplies ” 
held by operators. In  add ition , there  is an  uneasy

feeling th a t, excellent though  consum ption m ay 
be, i t  is not likely to  reach a scale which will enable 
i t  fully to  tak e  care of p roduction  for some tim e to  
come. In  such circum stances, th e  ta sk  of th e  bull 
group— powerful though  th e  la t te r  m ay be— is 
extrem ely  difficult.

A verage price of t in  : S tandard  Cash : August, 
1929, /2 0 9  17s. l i d .  ; Ju ly , 1929, ¿209 11s. 6d. ; 
A ugust, 1928, /212  19s. lOd. ; Ju ly , 1928,
¿212 10s. l id .

L e a d . — A fter slipping back  in  th e  earlier p a r t  
of th e  m onth , values ra llied  on th e  announcem ent 
th a t  a Lead P roducers’ A ssociation had  been form ed 
w hich would contro l th e  E uropean  position . The 
C anadian , M exican, A ustra lian , and  Burm ese 
in te rests are ap p aren tly  in  th e  scheme. The la tte r  
p a r t  of th e  m onth  w itnessed h eavy  buying, p robably  
p a r tly  on behalf of apprehensive consum ers and  
p a r tly  on account of operators who th o u g h t th a t  
in  th e  circum stances lead would be a  profitable 
investm en t. A lthough, of course, th e  ac tion  tak en  
by  producers is likely  to  p rovide th e  m ark e t w ith  
some backbone, th e  s itu a tio n  will n o t be really  
healthy  u n til, w ith  th e  a rriv a l of au tum n, we w itness 
d is tin c tly  more active  in d u stria l conditions th an  
have prevailed  during  th e  sum m er. G erm an 
in d u stry  should, of course, begin to  benefit now from 
th e  se ttlem en t of th e  R epara tions problem .

Average m ean price of soft foreign lead : August, 
1929, ¿23 4s. 5d. ; Ju ly , 1929, ¿22 16s. lOd. ; 
August, 1928, ¿21 12s. 7d. ; Ju ly , 1928, ¿20 15s. 5d.

S p e l t e r . — This m arke t was fairly  colourless 
th roughou t A ugust, b u t a lthough prices lost a 
certa in  am oun t of ground, th e  position  was really  
b e tte r  m ain ta ined  th an  m ight have been hoped 
for. In d u stria l in te res t was subdued and i t  was 
clear th a t  b u t for th e  cu rta ilm en t of o u tp u t u nder
tak e n  by  producers th e  s itu a tio n  would have been 
m uch worse. The im provem ent on th e  lead m arke t 
seemed to  have no sym pathe tic  beneficial effect 
on sen tim en t in  th e  spelter m arket. W ith  the  
approach of au tum n, conditions should begin to  
im prove, however, particu la rly  as th e  increased 
ra te  of o u tp u t-reduction  should soon begin to  m ake 
itself felt.

Average m ean price of spelter : A ugust, 1929, 
¿25 0s. 7d. ; Ju ly , 1929, ¿25 7s. 6d. ; August, 
1928, ¿24 12s. 6d. ; Ju ly , 1928, ¿24 19s. 2d.

I r o n  a n d  S t e e l . — A ugust was n a tu ra lly  ra th e r 
a qu ie t m onth , owing to  holiday influences, and 
th e  Cleveland blast-furnaces were consequently  
able to  deliver ra th e r m ore prom ptly . O u tpu t 
of p ig  iron  on th e  N orth -E ast Coast is still being 
increased so th a t  th e  s itu a tio n  is likely to  become 
even less s trin g en t in  th e  near fu ture, unless th e  
au tu m n  dem and proves so in sis ten t th a t  delivery 
delays again  ten d  to  lengthen. Prices were steady, 
w ith  No. 3 Cleveland foundry  quoted  a t  72s. 6d. 
per ton . H em atite  was ra th e r  firm er a t  76s., b u t 
m akers declared th a t  even 80s. would barely  have 
re tu rn ed  th em  a profit. F in ished iron  and  steel 
was dull b u t works in  th is  country  were busy 
on old con tracts and could afford to  ad o p t a  stiff 
a tt i tu d e  ; th e  outlook for th e  au tu m n  is regarded 
favourably . C ontinen tal steel continued ra th e r 
easy and  neglected.

A n t i m o n y . — The tendency  during  A ugust was 
no t p a rticu la rly  firm. A t th e  close of th e  m onth  
English  regulus com m anded betw een ¿47 10s. and 
¿52 10s. p er ton . Chinese regulus was quoted a t 
¿32 10s. to  ¿32 15s. ex warehouse for spo t m ateria l 
and  ¿30 10s. c.i.f. for forw ard shipm ent.
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LOND ON D A IL Y  M ETA L PR IC E S

Copper, Tin, Zinc, and Lead per Long Ton j Silver per S tandard Ounce ; Gold per Fine Ounce.

COPPER.
TIN . LEAD. SILV ER.

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

ZINC
(Spelter). S o f t is.. For

ward.

GOLD.

Cash. 3 Months.
l y t i c . S e l e c t e d .

Cash. 3 Months. F o r e i g n . Cash.

Aug. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. r s. d. £ s. d. £ s. d. £ s. d. d. d. s. d.
12 73 13 9 74 13 9 84 5 0 ■— 209 3 9 213 11 3 24 10 0 23 3 9 24 10 0 2 4 * 2 4 * 84 111
13 73 19 41 74 18 11 84 10 0 77 15 0 208 11 3 212 11 3 24 17 6 23 5 0 24 10 0 24 8 2 4 * 84 111
14 74 6 101 75 1 101 84 10 0 — 208 6 3 212 11 3 24 16 3 23 1 3 24 10 0 24i 2 4 | 84 111
15 73 11 3 74 8 9 84 10 0 — 208 11 3 212 11 3 24 15 0 23 1 3 24 10 0 24f m 84 111
10 73 16 3 74 13 9 84 5 0 77 15 0 209 2 6 213 3 9 24 16 3 22 18 9 24 5 0 2 4 * 2 4 *

2 4 *
84 11|

19 74 3 11 74 15 71 84 10 (1 — 210 11 3 214 8 9 25 1 3 22 16 3 24 5 0 2 4 *
2 4 *

84 H i
20 74 1 3 74 14 41 84 10 0 77 15 0 209 18 9 213 16 3 25 1 3 22 17 0 24 5 0 2 4 * 84 Ilf
21 73 16 9 74 11 3 84 10 0 — 208 8 9 212 6 3 24 IS 9 23 0 0 24 5 0 2 4 * 24 T g 84 111
22 73 19 41 74 14 41 84 10 0 —■ 209 16 3 213 11 3 24 18 9 23 2 6 24 10 0 2 4 * 24jg 84 111
23 73 18 9 74 10 71 84 10 0 77 15 0 210 11 O•J 214 1 3 25 1 3 23 2 6 24 10 0 2 4 * sä 84 111
26 73 17 6 74 11 3 84 10 0 — 209 7 6 213 8 9 25 1 3 23 o 6 24 10 0 2 4 * 84 H i
27 73 16 3 74 11 3 84 10 0 77 15 0 208 8 9 212 8 9 24 17 6 23 6 3 24 10 0 2 4 | 2 4 * 84 U |
28 73 16 3 74 11 101 84 10 0 — 208 2 6 212 2 6 24 16 3 23 6 3 24 15 0 2 4 * 2 4 *

2 4 *
241

84 111
29 73 18 9 74 15 74 84 10 fi — 208 0 0 212 1 3 24 10 3 23 8 9 24 15 0 2 4 * 84 111
30

Sept.
74 11 3 75 6 3 84 10 0 78 5 0 208 17 6 212 6 3 24 13 9 23 8 9 24 15 0 241 84 111

2 75 3 9 75 19 44 84 10 0 — 206 7 6 210 7 6 24 1 3 23 11 3 25 0 0 2 4 * 2 4 * 84 H i
3 75 11 101 76 8 11 84 10 0 79 0 0 204 11 3 208 11 3 24 5 0 23 11 3 25 0 0 2 4 * If 84 111
4 78 18 11 79 19 44 84 18 9 — 206 2 6 210 2 6 24 8 9 23 12 6 25 0 0 2 4 * 84 11*
5 78 0 0 79 1 3 84 7 6 ■— 2C6 17 6 210 17 6 24 16 3 23 12 6 25 0 0 24Î 2 4 * 84 111
6 76 2 6 77 1 3 84 17 6 80 5 0 205 2 6 209 3 9 24 15 0 23 12 6 25 0 0 24 24 * 84 111
9 76 2 6 76 18 9 84 17 6 — 205 3 9 209 3 9 24 10 0 23 10 0 25 0 0 24 24 * 84 1H

10 75 13 U 76 6 104 84 17 6 80 0 0 204 6 3 208 8 9 24 7 6 23 6 3 25 n 0 24 2 4 * 84 l l i

I r o n  O r e . — T here seems lit t le  or no  buying  
still to  be done for th is  year, and  m ines are fully  
sold. Indeed , w ith  so m uch forw ard  b uy ing  re 
cen tly  m any  producers have very  lit t le  to  offer for 
1930. Prices can  only be called nom inal, on th e  
basis of 24s. 6d. to  25s. p er to n  c.i.f. for b est B ilbao 
rubio.

A r s e n i c . — A sm all b u t stead y  business is passing 
a t  ab ou t ¿16 p er to n  f.o.r. m ines for h igh-grade 
Cornish w hite.

B i s m u t h . — L eading in te res ts  con tinue to  quote 
7s. 6d. p er lb. for m erch an t lots, a lthough  th e  tone  
of th e  m ark e t has been ra th e r  u n certa in  owing 
to  some d isorganization  in  th e  b ism u th  sa lts  trade .

C a d m i u m . — R a th e r q u ie t conditions hav e  p re 
vailed recen tly  and  qu o ta tio n s are easier a t  
3s. 9d. to  3s. lOd. p er lb., w ith  even less accepted 
on th e  C ontinent.

C o b a l t  M e t a l . — A very  fa ir dem and is m ain 
ta ined , and  th e  official price is s till 10s. p e r  lb.

C o b a l t  O x i d e s . — Q uotations a re  u n a lte red  a t 
8s. per lb. for b lack  and 8s. lOd. for grey.

P l a t i n u m . — A ugust is, of course, one of th e  
q u ie test periods of th e  y ea r in  th is  m ark e t, b u t 
th e  tone  rem ains stead y  w ith  prices unchanged a t  
¿13 10s. to  ¿13 15s. p e r oz.

P a l l a d i u m . — In te re s t in  th is  com m odity  rem ains 
slight, and cu rren t qu o ta tio n s reflect an  easier tone 
a t  ab o u t ¿7 to  ¿7 5s. p e r oz.

I r i d i u m . — Owing to  th e  absence of any  appreciable 
dem and prices have been m arked  dow n slightly , 
and sponge and  pow der now s tan d  a t  ab o u t 
¿48 p er oz.

T e l l u r i u m . — Q uota tions can  only be called 
nom inal a t  a round  12s. 6d. to  15s. p er lb.

S e l e n i u m . — A stead y  tu rn o v e r is rep o rted  in  
high-grade m ate ria l a t  7s. 8d. to  7s. 9d. p e r lb.

M a n g a n e s e  O r e . — T he m ost im p o rta n t featu re  
of th e  p a s t m o n th  h as been th e  c o n tra c t m ade 
betw een th e  Soviet m anganese au th o ritie s  and  the  
U nited  S ta tes Steel C orporation  for th e  supply  of 
betw een 80,000 and  150,000 to n s  a y ear for th e  
nex t five years. O therw ise business has been slow, 
w ith  prices frac tiona lly  easier a t  ab o u t Is. Id . to

Is. l id .  p er u n it  c.i.f. for b e st Ind ian , and Is. Id. 
for w ashed Caucasian ore.

A l u m i n i u m . — R a th e r q u ie t conditions have 
p revailed  d u ring  th e  p a s t m onth , b u t the price 
rem ains a t  ¿95 per ton , less 2% , delivered for ingots 
and  bars, or ¿95 c.i.f. for export.

S u l p h a t e  o f  C o p p e r . — C urrent quotations for 
B ritish  m ate ria l s tan d  a t  ab o u t ¿27 to  ¿27 10s. per 
ton , less 5% .

N i c k e l . —T his m ark e t w ears a firm appearance, 
w ith  th e  official p rice  unchanged a t ¿175 per ton.

C h r o m e  O r e . — Prices do n o t v a ry  much, but 
th ere  seems p len ty  of m ate ria l available. Good 
average 48%  R hodesian  m ig h t be called about 
¿4 5s. p er to n  c.i.f.

Q u i c k s i l v e r . — A firm er to n e  has developed 
here, and  for m ate ria l on spo t ¿22 10s. per bottle 
is now quoted .

T u n g s t e n  O r e . — T here has been a marked 
absence of buy ing  in te res t recently , and although 
producers have  n o t pressed sales, prices have 
receded appreciab ly . Spot and  nearby  material 
is s till ra th e r  scarce, b u t for October-December 
sh ip m en t th e  cu rren t q u o ta tio n  is only about 
35s. to  36s. pe r u n it  c.i.f.

M o l y b d e n u m  O r e . — D em and has quietened 
dow n som ew hat an d  prices are easier a t  about 
39s. to  40s. p er u n it  c.i.f., for 85% Australian 
concentra tes.

G r a p h i t e . — Business is none too  b risk  b u t prices 
a re  q u o tab ly  unchanged a t  ¿27 to  ¿29 per ton 
c.i.f. for 85 to  90% raw  M adagascar flake, and ¿25 
to  ¿26 for 90% Ceylon lum ps.

S i l v e r . — On A ugust 1 spo t bars closed a t  24f5d., 
th e  m ark e t ru ling  v e ry  q u ie t. A m erica was a 
seller in  a sm all way, while C hina w orked bo th  ways. 
There was a l it t le  bear covering  from  Ind ia  and 
prices m oved w ith in  narrow  lim its . On 15th ult. 
spo t bars were 24£d., b u t subsequen tly  India 
showed a l it t le  m ore in te re s t and  w ith  sellers 
reserved q u o tatio n s im proved  a trifle  although 
tow ards th e  end of th e  m on th  th e  m ark e t again 
wore a very  q u ie t appearance, and  spo t bars 
closed a t  24y,5d. on A ugust 31.
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STATISTICS
PRODUCTION OF GOLD IN TH E TRANSVAAL.

R a n d .
E l s e 

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

Oz. Oz. Oz.
854,172 37,691 891,863

September ..................... 819,341 38,390 857,731
858,945 38,775 897,720
832,461 40,023 872,484

December......................... 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
853,370 36,110 889,480

August ............................. 850,952 38,649 889,601

TRANSVAAL GOLD OUTPUTS.

J t JLY. A u g UST.

Treated
Tons.

Yield
Oz.

Treated
Tons.

Yield
Oz.

Brakpan ....................... 85,500 £144,109 83,500 £141,846
City Deep ..................... 89,000 25,002 91,000 25,023
Cons. Main R e e f ........... 62,700 22,495 61,000 22,616
Crown Mines................... 237,000 75,312 240,000 75,650
D’rb'n Roodepoort Deep 40,200 13,610 41,600 14,251
East Rand P .M ................... 147,000 39,804 148,500 40,218
Geduld............................. 86,000 27,071 86,100 27,174
Geldenhuis Deep . . . . . 66,000 14,999 67,500 15,210
Glynn’s Lydenburg . .  . 6,600 2,226 6,600 2,116
GovemmentG.M. Areas 207,000 £394,820 210,000 £397,551
Kleinfontein ................. 52,100 10.352 50,900 10,406
Langlaagte Estate . . . . 86,000 £114,566 87,000 £113,987
Luipaard’s V le i............. 23,800 6,099 24,890 6,213
Meyer and Charlton . . . 17,200 £19,328 17,300 £19,866
Modderfontein New . 153,000 73,941 154,000 74,477
Modderfontein B ........ 71,500 25,191 71,500 25,429
Modderfontein Deep . . 45,900 24,225 45,900 24,237
Modderfontein East . . . 69,500 21,152 68,500 20,744
New State Areas ........ 81,000 £140,442 79,003 £139,673
Nourse ................. 63,000 18,660 61,400 17,801
Randfontein ................. 216,000 £220,371 218,000 £223,396
Robinson D e e p ............. 79,100 21,199 80,000 21,401
Rose Deep ..................... 59,000 12,369 6'1,000 12,432
Simmer and J a c k ........ 75,690 18,917 74,600 18,301
Springs........................... 70,590 £149,227 71,500 £148,033
Sub N igel....................... 25,000 20,812 26,000 23,764
Transvaal G.M. Estates 15,160 5,366 15,100 5,035
Van Ryn ....................... 40,000 £39,003 40,300 £40,481
Van Ryn Deep ............. 64,000 £103,743 62,000 £104,565
Village Deep ................. 60,000 16,058 60,000 15,929
West Rand Consolidated 90,000 £96,437 90,000 £96,691
West S prings................. 65,000 £80,440 66,000 £81,264
Witw’tersr’nd (Knights' 57,000 £48,593 57,000 £49,412
Witwatersrand Deep . . 43,200 13,106 45,200 12,934

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

Chamber of Mines.

Tons
milled.

Yield 
per ton.

W ork’g 
cost 

per ton.

W ork’g 
profit 

per ton.

Total
working
profit.

s. d. s. d. s. d. £
June, 1928 . . . 2,500,100 28 2 19 10 8 4 1,038,851
July................ 2,528,600 27 11 19 8 8 3 1,048,432
A ugust.......... 2,580.700 27 11 19 7 8 4 1,079,152
September . . . 2,485,700 27 11 19 7 8 4 1,040,36S
O ctober........ 2,612,500 27 p 19 5 8 4 1,092,162
November .. 2,539,700 27 9 19 7 8 2 1,041,713
December.. . . 2,505,500 27 10 19 8 8 2 1,024,654
January, 1929 2,627,320 28 1 19 9 8 4 1,095,070
February . . . . 2,403,720 28 6 20 3 8 3 990,942
March............. 2,5S1,600 28 3 20 0 8 3 1,062.331
April.............. 2,606,420 28 1 19 11 8 2 1,068,103
May................. 2,694,610 28 0 19 10 8 2 1,100,461
J u n e .............. 2,543,550 28 3 19 10 8 0 1,065,191
J u l y ............... — — 1,112,246

NATIVES EM PLOYED IN TH E TRANSVAAL MINES.

G o l d

M i n e s .
C o a l

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

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

August 31, 1928......... 194,788 16,553 4,839 218,578
September 30 ........... 194,936 16,724 4,535 215,843
October 31 ................. 193,147 16,767 4,807 216,362
November 30 ........... 19P,S70 16,803 4,889 216,628
December 31 ............. 187,970 16,059 4,444 208,473
January  31, 1929 . . . 192,526 15,845 50,56 213,427
February 2 8 ............... 196,150 15,940 5,635 217,725
March 80 ................... 197,646 16,065 5,787 219,498
April 3 0 ..................... 197,412 15,900 5,554 218,866
M ay 3 1 ........................ 195,733 15,852 5,473 217,058
June 30 ...................... 192,595 15,928 5,029 213,552
July  31 ......................... 190,031 15,914 4,845 210,790
August 31 .................. 190,062 15,867 5,071 211,000

PRODUCTION OF GOLD IN RHODESIA.

Ja n u a ry .. 
February 
March . . .
A p r i l___
May . . . .
Ju n e .........
Ju ly  . . . .  
A ugust.. .  
September 
October . 
November 
December

1920

oz.
48,967
46,026
46,902
51,928
49,392
52,381
50,460
49,735
48,350
50,132
51,090
48,063

1927

oz.
48,731
46,461
50,407
48,290
48,992
52,910
49,116
47,288
45,838
46,752
47,435
49,208

1928

oz.
51,356
46,286
48,017
48,549
47,323
51,762
48,960
50,611
47,716
43,056
47,705
44,772

1929

oz.
46,231
44,551
47,388
48,210
48,189
48,406
46,369

RHODESIAN GOLD OUTPUTS.

J u t Y. A u g UST.

Tons. Oz. Tons. Oz.

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

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

45,600
5,000

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

£24,049
£8,621

24.000 
6,003 
5,300 
6,400

46.000 
5,000

11,079
4,474
4,096
2,904

£23,789
¡8,864Sherwood S t a r r ...........

W EST AFRICAN GOLD OUTPUTS.

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

Tons. Oz. Tons. Oz.
Ariston Gold Mines . . . . — ■— — —
Ashanti Goldhelds 9,189 10,356 9,063 10,709
Taquah and Abosso . . . 8,300 £13,483 8,410 £13,893

AUSTRALIAN GOLD OUTPUTS BY STATES.

Western
Australia. Victoria. Queensland.

New South 
Wales.

Oz. Oz. Oz. Oz.
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. . . . . . 31,460 3,111 865 550
December ......... 36,097 — 493 208
January , 1929 . . 27,384 — 260 445
February  ........... 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 2,368 465 —
J u ly ...................... 28,086 •—■ -— —
A u g u s t ............... 37,032 — — *~7

AUSTRALASIAN GOLD OUTPUTS.

J t JLY. A u g UST.

Tons Value £ Tons Value £

Associated G.M. (W.A.) .
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.) . .  
Waihi (N.Z.) ...................

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 

/  6,110* 
\  27,333t

5,250
3,230
6,100
9,836

14 220 
8,962 

17,945

9,028
5,538

17,208
27,776

11,367 
16,791 

/  6,083* 
\  37,851t

* Oz. gold. t  Oz. silver.
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GOLD OUTPUTS, KOLAR D ISTRICT, IN DIA .

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

Tons
Ore

Total
Oz.

Tons
Ore

Total
Oz.

4,300
8,285

18,521
10,510
13,500

2,405
5,072
9,380
6,652
6,683

3,500 2,745
8,510 5,616

18,552 8,405
11,000 6,677

O o reg u m ........................... 14,000 6,237

MISCELLANEOUS GOLD, SILV ER, AND PLATINUM  
OUTPUTS.

J UL Y. Au G U S T .

Tons Value £ Tons Value £

Chosen Synd. (Korea) . . 8,700 12,990
Frontino& Bolivia (C’lbia) 1,493 4,903 1,790 4,823
Lena (S ib e r ia ) ................. — — — 27,800
Lydenburg Plat. (Trans.) 3,620 801P — —
M annajito (Colombia) . . 700 4,317 710 £3,690
Mexican Corp. Fresnillo . 92,693 151,203^ — —

Onverwacht P la tin u m ... 2,488 423p 2,440 452p
Oriental Cons. (Korea) . . — 72,000d 17,488 87,500d
St. John del Rey (Brazil) — 39,000 — 41,000
Santa Gertrudis (Mexico) 52,139 120,238i — “ -

d  dollars, p  Oz. platinoids.

PRODUCTION OF TIN  IN  FED ER A TED  MALAY STATES. 
Estim ated a t 70% of Concentrate shipped to  Smelters. Long Tons.

5,840
4,896
5,236
5,433
5,405

July, 1929 .................... 5,802
5.610

J u n e .................................. December ................... —

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

June. Ju ly . August.
Batu Caves.................................... 36 46 31
C han g k a t...................................... 25 75 120
Chenderiang.............................. 24 27 30
Gopeng ......................................... 83 83 80
Hong Kong T i n ....................... — — 42
Idris Hydraulic .......................... 411 35! 32 |
I p o l l ............................................... 251 418 37
J e la p a n g ....................................... 35 36 42
K am u n tin g .................................. 103 103 834
K ent (F .M .S .).............................. 48 48 36
K epong........................................... 34 36 34
K in ta ............................................. 30 31 30
K inta K ellas ................................ 26 | 474 388
K ram at P u la i .............................. 19 178 194

120Kuala K a m p a r............................ 115 115
Kundang .................................... 30 15
L ahat ............................................. 13? 12*
L arut T in fields............................ 724 82 81
Malaya C onsolidated................. 55 418 704
Malayan T i n .............................. 125 119 125
Meru ........................................ 13 25 27
Pahang ......................................... 222 222 222
P engkalen .................................. 774 89 86
P e ta lin g ......................................... 46 1844 2024Rahm an ....................................... 714 534 534Ram butan .............................. 134 11 11
Rantau .............................. 38 35 43
R a w a n g ....................... 55 55 50Renong ....................... 604 664 498Selayang.................................... 29 23 174
Southern Malayan ............... 1904 1844 1844Southern Perak ................. 954 864 654
Southern T ro n o h ................. 30 21 18
Sungei B e s i ............................ 46 48 45
Sungei K inta ................... 394 28 424
Sungei W ay ................... 894 894 894Taiping ............................ 75 40
T a n jo n g .......................... 32 34 27
Teja M a la y a ................... 14 208 184
Tekka ................. 45 46
Tekka-Taiping............. 48 45 39
T e m o h ................... 37 37f 43
Tronoh 1134 108 133

OUTPUTS OF N IG ERIA N  TIN  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 f ..

June. July- August.-

Amari ....................................... 58 98 14
A nglo-N igerian........................ 50 47
Associated Tin Mines ........... 260 260 250
P.aba R iv e r .............................. 48 3
B atura M onguna...................... 2 2 __

B is ic h i....................................... 70 76 90
Daffo........................................... 7 9
Ex-Lauds ................................ 50 50 _
F i la n i ......................................... 24 5 114
Ja n  ta r ......................................... 45 52 45
Jo s  ............................................. 174 19
Juga V a lley .............................. 17 20 20
J  unction ................................... 6 4 24
K aduna ..................................... 29 31 |
K aduna P ro sp e c to rs ............. 234 214 ___

K a s s a ......................................... 18 20 ___

Lower B is ic h i.......................... 64 64 ___

Mongu ....................................... 40 40 60
N a ra g u ta ................................... 278 45
N araguta D urum i ................. 154* 12 —
N araguta Extended ........... 20 25 —

N araguta K a ra m a .................. 164 21 —

N araguta K o r o t ...................... 13 20 —

Nigerian Base Metals ........... 47 34 —

Nigerian C onsolidated ........... 20 20 20
N.N. B a u c h i ............................ 180 140 120
Offin R iver................................. 64 48 54
Ribon Valley .......................... 13 15
R opp........................................... 81 90 105
Rukuba ..................................... 44 54 —

South B u k e ru .......................... 134 94 —

Tin Fields ................................ 5 7 8
Tin P roperties.......................... 13 20 20
United Tin A re a s .................... 174 23 —

Yarde K erri ............................ 9 10 -

* May and J  une.
OUTPUTS OP O TH ER T IN  M INING COMPANIES. 

I n  L o n g  T o n s  o f  C o n c e n t r a t e .

June. Ju ly . August.

Anglo-Burma (B urm a)............... 88 204 304
Aramayo Mines (Bolivia) ......... 338 374 332
Bangrin (Siam) ........................ 674 644 764
Berenguela (Bolivia) .................
C’nsolidated Tin Mines (Burma)

38 38 31
82 150 200

East Pool (C ornw all)................. 854 854 —
Fabulosa (B o liv ia)...................... 105 1244 120
Geevor (Cornwall)........................ 70 71 72
Jan  ta r  (Cornwall) ...................... 254 254 —
Kagera (U g an d a)........................ 23 28 28
Polhigey (Cornw all).................... 32 33 30
San Finx (Spain) ...................... 404* 394* 374*
Siamese Tin (Siam) ................. 1544 169 1594
South Crofty (C ornw all)........... 628 654 69
Tavoy Tin (B u rm a ).................... 41 40 41
Theindaw (Burma) .................... 54 8 9
Tongkah H arbour (S iam )......... 110 85 97
Toyo (Japan )................................. — — —
Wheal K itty  (Cornwall!............. 50 36 36
W heal Reeth (C ornw all)........... — 134 —

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

Broken Hill South . . . .

Burm a Corporation . . .
Bwana M’K ubw a...........
Electrolytic Z in c ...........
Indian C o p p e r ...............
Messina ........................
Mount Lyell ...............
N a m a q u a ........................
N orth Broken H ill j
Poderosa ...............
Rhodesia Broken H ill. .  j

San Francisco Mexico

Sulphide Corporation ,

T e tiu h e ....................
Union Minière . . . .
Zinc Corporation . . . .  -̂

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 l y .

* Six weeks. t  F our weeks to Aug. 14.

X
A u g u s t .

AE

9,109* —

7,624* ■—

6,500 6,505
580,923 600,194

626 663
3,895 3,925 S3

162 185 **.
596 587

3,006t —  ruj
215 200

— z  p
1,450 1,352 [tic

80 — *4 ,
1,081 1,085
3,300 2,567
4,145 3,091
1,780 1,834 ki,
2,527 2,425

398 577 3!
886 1,182

11,800 —  -A
5,377 —

4,416 — h i
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IMPORTS OF ORES, MF.TALS, ETC., INTO U NITED  KINGDOM

Iron O re ..................................................T o n s .
Manganese O re .......................................T o n s .
Iron and S te e l  T o n s .
Copper and Iron  P y r i t e s  T o n s .
Copper Ore, M atte, a n d  P r e c . . . .T o n s  .
Copper M e ta l  T o n s .
Tin Concentrate  T o n s .
Tin M eta l T o n s .
Lead Pig and S h e e t T ons .
Zinc (Spelter)  T o n s .
Zinc Sheets, e tc  T o n s .
Aluminium  T o n s .
Q u icksilver ................................................. L b -------
Zinc O x id e  T o n s .
White Lead ..........................................C w t...
Red and Orange Lead ......................C w t------
Barytes, ground .................................. C w t..
Asbestos..................................................Tons
Boron M in e ra ls  T o n s . .
B o rax .................................................... C w t...
Basic Slag  T o n s .
Superphosphates T o n s . .
Phosphate of L im e  T o n s . .
Mica  T ons . .
Sulphur  J ons 4 4
Nitrate of S o d a .................................. C w t . . . .
Potash Salts ........................................C w t . . . .
Petroleum : Crude ............................ Gallons

Lam p Oil ....................Gallons
M otor S p irit ............... Gallons
L u brica ting  O i l  Gallons
Gas O i l ...........................Gallons
Fuel Oil .........................Gallons

Asphalt and B itum en ......................To n s . .
Paraffin W a x .........................................C w t . . . .
Turpentine..................................  Cwt.

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 
4,1 
1,059 

12,733 
3,885 

66,142 
3,178 

600 
12,155 
7,303 
5,751 

25,501 
209 

31 
99,342 
54,700 

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

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

21,301 
122,757 
52,670

J u l y .

480,858
21,583

237,220
21,805
4,869

13,798
5,150
1,639

22,943
10,634

1,577
2,259

16,777
1,054
9,996
5,355

64,046
1,440
1,298

17,133
1,515
3,303

19,647
187

12,649
22,626

160,052
63,607,149
11,355,771
70,054,633

7,941,437
9,670,655

39,165,639
20,544

101,569
49,221

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

J  une. July. August.

Anglo-Ecuadorian........................... 15,630 16,047 16,085
Apex Trinidad.................................. 38,290 38,040 34,200
Attock.............................................. 4,653 4,839 7,329
British Burmah................................ 5,415 6,021 5,930
British Controlled ......................... 31,871 33,174 34,547
Kem Mex.......................................... 827 730 ■—■
Kern River (Cal.) ......................... 3,344 5,074 —
Kern Romana ................................ 2,605 3,771 —
Kern Trinidad ................................ 3,441 4,006 —
Lobitos ............................................ 26,147 27,763 27,805
Phoenix.............................................. 38,178 41,853 44,271
St. Helen’s P etro leum ................... 27,515 19,887 —
Steaua R o m a n a .............................. 68,040 75,920 83,480
Tampico............................................ 2,940 2,753 —
Trinidad Leaseholds ..................... 30,400 31,000 33,550
Venezuelan Consolidated............... 2,190 5,128 4,224

QUOTATIONS OF 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 ($5) .....................
Burmah O i l ..........................................
Kern River, Cal. (10s.) .....................
Lobitos, Peru ......................................
Mexican Eagle, Ord. (4 pesos) .........

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

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

Aug.
1929

9, Sept. 9, 
1929

£ s- d. (. s. d.
3 0 0 3 2 6
1 0 0 1 0 6
2 10 0 2 12 6
1 7 6 1 6 0
4 2 0 4 n 6
1 8 0 1 10 0
2 16 3 2 19 0

6 6 6 9
5 0 5 3

4 2 0 4 5 6
7 9 7 9

2 1 3 2 3 0
14 0 16 !)
12 0 15 9
11 6 11 6

31 12 6 34 17 6
4 10 0 4 17 6
9 15 0 9 15 n

10 0 10 9
4 1 3 4 5 6

8 9 9 6
3 10 0 3 15 0

PRICES OF CHEMICALS. September 6.

These quotations are not absolute ; they vary according t o  

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 arb o n a te ...........................................  „
„ N itra te ................................................  >>
„ Phosphate .......................................... „
,, Sulphate, 20*0%.N .............................. „

Antimony, T a rtar 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, standard  m otor ....................................  per gal.
Bleaching Powder, 35% Cl..................................per ton

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

„ „ crystallized, 40°   per lb.
Carbon D isu lp h id e ...............................................  per t®n
Citric A c id .............................................................. per lb.
Copper S u lp h a te ...................................................  per ton
Cyanide of Sodium, 100% I<CN .....................  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 arbona 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 a te .............................................  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° ........................................... »
ft ,, free from Arsenic, 1 4 4 ° ........... »

Superphosphate of Lime, 3 5 % ........................  »
T artaric Acid   Per lb.
Turpentine ............................................................ Per
Tin Crystals      per lb.
T itanous C hloride.................................................  >>
Zinc Chloride   Per ton
Zinc D ust .......................................................................
Zinc O x id e ..............................................................  »
Zinc Sulphate..........................................................  »»

£ S. Id.
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
10J

7
16 0 0

5 10 0
12 0 0

5 0 0
1 91

7 0 0
3 5 0

14 0 0
25 0 0

5 10 0
2 3

8Î
24 0 0

2 11
26 10 0

7
6

1 0
6 10 0
1 17 6

39 10 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
24 15 0

21
9 0 o.

32 5 0
20 10 0

51
6Î

1 9
11 5 0
21 0 0
26 0 0
10 10 0

31
6 0 0
5 5 0

21
14 10 0

9 0 0
9 9 0

11 0 0
4Î

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

10 10 0
12 0 0

6 5 0
4 0 0
3 0 0

1 41
45 10 0

1 61
10

12 0 0
32 0 0
42 0 0

9 0 0
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SHARE QUOTATIONS

GOLD AND S IL V E R :
SOUTH AFRICA :

Brakpan ...........................................
City Deep .......................................
Consolidated Main Reef .............
Crown Mines (10s .)........................
Daggafontein ................................
Durban 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 state ............................
Meyer & Charlton ............................
Modderfontein New (10s .)...............
Modderfontein B (5s.).......................
Modderfontein Deep (5s.).................
Modderfontein E a s t ..........................
New S tate  Areas ..............................
N ourse...................................................
Randfontein .......................................
Robinson Deep A (Is.) ...................

„  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 itwatersrand (K night’s ) ...............
W itw atersrand D eep..........................

RHODESIA :
Cam and Motor ................................
G aika.....................................................
Globe and Phoenix (5s.) .................
Lonely Reef .......................................
Mayfair ...............................................
R ez en d e ...............................................
Shamva ...............................................
Sherwood S ta r r ..................................

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

AUSTRALASIA :
Golden Horseshoe (Pref., 5s.), W.A. 
Great Boulder Proprietary(2s.),W .A.
Lake View and S tar (4s.), W.A..........
Sons of Gwalia, W .A............................
South Kalgurli (10s.), W .A................
Waihi (5s.), N .Z....................................
Wiluna 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 il ...................
Santa G ertrudis. M ex ico ...................
Selukwe (2s. 6d.), B ritish Columbia. 

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

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

August 9, Sept. 9,
1929. 1929.

£  s. d. £  s .d .
4 7 6 4 6 3

11 3 13 3
19 3 18 6

3 4 6 3 4 6
1 0 6 1 2 6

10 0 11 3
1 15 6 2 0 0

12 9 13 9
6 3 6 3

3 8 9 3 8 9
4 6 5 0
2 6 2 6

2 0 0 1 17 6
1 1 6 1 0 9

10 0 10 0
5 6 3 5 3 0

17 0 16 3
1 8 9 1 7 6
1 10 6 1 7 6
1 12 6 1 12 6

10 0 9 6
6 0 8 0

13 9 13 9
8 0 9 0
5 0 6 3
3 3 3 9

3 5 6 3 4 6
2 0 0 2 0 0

8 0 8 0
1 18 0 1 16 3

5 0 7 0
6 9 7 6

18 3 18 0
7 3 7 6
4 6 5 0

1 13 9 1 7  6
6 6 4 3

10 0 10 0
1 2 6 1 1 3
1 0  0 1 0 0
1 0 0 16 3

5 0 6 3
16 3 17 9

1 5 0 1 4 6
2 0 2 0

13 3 14 3
1 9 2 0

12 6 13 6
2 3 2 3

16 0 14 3
11 6 13 0

1 1 3 1 3 6

4 6 5 0
8 0 9 9

12 6 12 0
16 0 17 0

9 0 8 0

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

16 0 17 9
5 0 6 3

18 3 19 0
15 6 15 9

9 9 9 6
6 0 5 9

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

3 9 3 6

1 1 6 1 14 9
19 6 1 1 6

2 6 2 6
8 0 9 6
6 0 7 0

16 6 19 9
2 1 6 2 3 9

18 9 18 9
3 7 6 3 17 6
1 18 0 2 2 0

53 0 0 53 0 0
2 4 6 2 10 0
3 0 6 3 3 0
5 15 0 5 12 6

L E A D - Z I N 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 C o lo ra tio n  (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,

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

d itto , P ref..................................
T I N :

Aramayo Mines (25 fr.), Bolivia . .
Associated Tin (5s.), Nigeria .........
Bangrin, S ia m ....................................
Bisichi (10s.), Nigeria ......................
Chenderiang, M a la y ..........................
Consolidated T in Mines of B urm a.
E ast Pool (5s.), Cornwall ...............
Ex-Lands Nigeria (2s.), Nigeria . . .
Geevor (10s.), C o rn w all...................
Gopeng, M alaya ................................
Idris (5s.), Malaya ............................
Ipoh Dredging (16s.), M a la y ...........
K aduna Prospectors (5s.), Nigeria. 
K aduna Syndicate (5s.), Nigeria ..
K am 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.........................
Lahat, Malay ....................................
M alayan 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.), Malay. .
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 ria ............................
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 alay .........................
Tavoy (4s.), Burm a ..........................
Tekka, Malay ...................................
Tekka Taiping, M a la y ......................
Temengor, M a la y ...............................
Toyo (10s.), Japan  ............................
Tronoh (5s.), M alay............................

D I A 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 I N A N C E ,  E t c . :
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 ..........................
National 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 T rust ..........................
Union Corporation (12s. 6d.) .........
Venture T rust (10s.)..........................

August 9, Sept. 9,
1929. 1929.

s. d. £ s. d.
15 6 15 0

1 9 6 1 9 3
5 10 0 5 17 6Q 8 9 3 10 0

18 0 18 0
1 17 6 1 17 6
1 17 6 2 0 0

3 9 4 3
1 14 6 1 15 3

18 6 1 1 3
1 6 0 1 7 0
2 8 9 2 11 3
4 12 6 4 15 0

3 0 0 2 18 0
9 0 9 Ö

1 16 3 1 15 0
8 3 8 9
8 9 9 0

10 0 9 6
1 6 1 6
2 6 2 0
8 0 7 3

2 3 9 2 3 9
13 9 13 3

1 9 0 1 7 3
11 0 10 0

1 0 0 17 6
14 3 14 6

1 7 6 1 6 3
12 6 12 6

1 13 9 1 13 9
1 7 6 1 8 6

14 0 13 6
1 7 0 1 7 6

8 3 8 0
18 9 18 9
3 6 3 6

I 3 9 1 4 0
1 8 9 1 8 9

10 3 10 3
2 3 2 6

19 6 1 0 0
13 3 13 0
18 0 16 9

1 13 9 1 11 3
9 0 9 0

14 0 14 3
4 9 4 0

17 0 17 3
2 15 0 2 15 0

11 9 12 0
14 3 14 6

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

1 0 9 1 1 6
1 3 3 1 4 0
1 13 0 1 14 6

10 0 10 6
1 1 3 1 0 9

1 10 0 1 8 9
1 5 0 1 5 3

12 7 6 12 8 9
2 6 3 2 10 0
5 17 6 5 15 0

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

10 0 10 0
11 0 10 0

1 0 0 19 0
2 0 0 2 2 9

18 5 0 18 15 0
2 12 0 2 17 6

17 0 18 9
14 9 14 9

1 0 0 1 0 0
10 0 11 6

2 7 0 2 9 6
14 9 17 3

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

3 3 3 6
3 1 3 3 2 0

17 0 17 6
1 12 6 2 9 6

10 0 0 10 5 0
3 11 3 4 2 6
1 10 0 1 10 0
1 1 3 1 5 0
1 7 6 1 7 6
1 6 0 1 4 6
4 0 0 4 3 9

7 6 8 3



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 o f important articles and papers appearing in  technical journals and  
proceedings o f societies, together with brief records of other articles and papers ; also notices o f new  
books and pamphlets, lists of patents on m ining and metallurgical subjects, and abstracts of the yearly

reports of m ining companies.

CONCENTRATIO N BY
In the course of an  a rtic le  on p ractice  in  M alayan 

Tin-Dredging, which was sum m arized in  th e  August 
issue of the  M a g a z i n e ,  A. J. K elm an gave a  short 
account of th e  h isto ry  of jigging concen tra tion  
on tin dredges. I t  was s ta te d  th a t  several dredges, 
after installing th e  Newsom classifier and jig  system , 
found the classifier unnecessary, as th e  jigs would 
work equally well if th e  m ateria l feeding them  
had been passed th rough  a screen. R ecen t jigging 
practice is well covered by a paper of O. B. W illiam s, 
of Southern M alayan T in  D redging, L td ., which 
was read before th e  M alayan T in  Dredging, M ining 
and Research Association on A pril 24 last. The 
writer after sta tin g  th a t  th e  choice of th e  dredge 
will be decided m ainly  by  economic factors goes on 
to say th a t, p rio r to  considering th e  final m ethod 
of concentration, th e  screen m ust be considered, 
as it controls th e  am ount and q u a lity  of feed coming 
to the plant. I t  m ay be trea te d  as a trom m el 
and the various considerations in  regard to  i t  are 
as follows :— (a) Slope, (b) D iam eter, (c) Length, 
(d) Speed, (e) Size of screen hole. The capacity  of 
the screen is dependent on factors a, b, c, and  d.

The influence of these factors m ay be sum m arized 
as follows :— (a) Slope. Fo r th e  sam e q u a n tity  
of ore w ith a steeper slope th e  bed will be th in n er 
with consequent im proved screening, (b) Diameter. 
Provided th a t th e  lengths and slopes are th e  same, 
and the speeds are such as to  equalize th e  centrifugal 
force, the  capacities are p roportional to  th e  
diameters, (c) Length. The shorte r th e  length 
the higher the  slope required, (d) Speed. Increase 
of speed means increased capacity . I t  also increases 
the centrifugal force tend ing  to  blind th e  screen, 
but the effect of th is  is no t serious w ith  peripheral 
speeds up to  140 ft. pe r m inute.

The fifth factor e (size of screen opening) is 
generally decided by previous experience afte r careful 
examination of the  wash. I t  is usual to  m ake th is  
opening slightly  larger th an  th e  largest particle  
it is desired to  pass through. The openings are 
usually circular, and i t  would be in te res tin g  to  
investigate w hether a  slo tted  hole, se t w ith  th e  
longer axis parallel to  the  p a th  of trav e l of a particle  
in the screen, would not give a m ore efficient 
screening area. E dison po in ted  ou t th a t  the  
trajectory of a m oving particle  requires a hole 
to be lengthened in  th e  d irection  of th e  p a th  of 
the particle in  order th a t  th e  grain  of m axim um  
permissible size m ay pass through.

The whole question of screening seems w orthy  
of investigation. An average “ karang  ” or ra th e r 
“ wash ” weighs approxim ately  3,000 lb. per cubic 
yard, and w ith  ground averaging 0.5 lb. per cubic 
yard the endeavour is to  save 1 in  every 6,000 p a rts 
by weight. The present m ethod is to  t re a t  th e  
m ajority in  th e  concentra ting  m achines, whereas, 
could the m ajo rity  be discarded and a small portion
3— 6 1
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only trea ted , th e  problem  would be simplified. 
The advan tages would be th a t  th e re  would be 
sm aller q u an titie s  to  concentra te, w ith  consequently 
fewer m achines to  operate, th a t  th e  feed could be 
controlled m ore easily, and  th a t  th ere  would be 
a h igher grade feed w ith  b e tte r  concen tra ting  
conditions as a n a tu ra l corollary. T he p rim ary  
screen, as a t  present, m ay have to  be re ta in ed  b u t 
i t  is possible th a t  a  secondary b a tte ry  of v ib ra tin g  
screens m ay offer a solution.

T here are tw o m ethods of concen tra tion  in  use 
w ith  dredges, nam ely, sluice boxes (palongs) and  
jigs, and th e  m ain  po in ts to  be considered in 
deciding which m ethod to  use are th e  following :—

1. The quality o f the tin  present. The te rm  
"  q u a lity  ” is used here to  describe w hether th e  
t in  be coarse or fine, and so far th ere  has been no 
agreem ent a rrived  a t  as to  exactly  w hat constitu tes 
a “ fine "  tin . Some a rb itra ry  s tan d ard  has th e re 
fore to  be taken , and  for th e  purposes of th is  paper 
"  fine ” t in  is understood to  represen t th e  th rough  
product of a 40 m esh I.M.M. screen.

B oth m achines will do good w ork on coarse tin , 
b u t i t  is doubtfu l w hether, even w ith  coarse tin , 
th e  sluice box losses can be reduced to  1 % or 
under, whereas a properly  se t and operated  jig  
should be capable of such work.

In  regard to  fine tin , a p a r t  from  th e  losses 
w hich are norm al to  sluice boxes while operating, 
th e  losses of fine t in  during  w ashing up are a factor 
against th e  adoption  of th is  m achine. I t  is doubtful 
w hether cu ttin g  up th e  ground in  th e  sluice boxes 
is n o t a  source of loss, and in  m any  Chinese 
properties v isited  recently , th e  usual A ustralian  
practice  of dispensing w ith  th is  w ork has been 
adopted, one m an only being employed to  place 
th e  necessary stops in  position , and  to  see th a t  
th e  w ater does no t channel.

The jig  has shown good recoveries on feeds w ith  
a  m ineral co n ten t as low as 0'25 mm. d iam eter. 
F u rther, th e  operator has definite control of the  
w ork, and is able, during  operation , to  control 
irregu larities by  various ad justm ents easily m ade.

2. The associated wash. If  th e  w ash is "  free ” 
no p a rticu la r difficulty is encountered  in  con
cen tra tin g  b u t should th e  wash con tain  clays a 
source of loss is established. W ith  such a feed 
m any  experienced dredge-m asters would install 
sluice boxes, b u t i t  has been dem onstra ted  th a t  
th e  jig  is capable of m aking good recoveries under 
such conditions, and  as s ta te d  above, th e  operato r 
has a degree of control in  operation  denied  to  th e  
sluice box.

3. Capacity. The resu lts shown b y  dredges 
equipped w ith  jigs have been in v ariab ly  h igher 
th a n  sluice box dredges under sim ilar operating  
conditions, and th is  increased capacity  has been 
a tta in ed  w ithou t d e trim en t to  th e  recovery  of tin .
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In  sum m ing up, th e  various factors considered 
above all ind ica te  th a t  th e  jig  is a  m ore efficient 
m achine, and  possesses g rea ter flexib ility .

The m ain  factors to  be considered in  th e  in s ta lla 
tio n  of jigs a re  th e  following :—

1. Methods o f operation. Jigs m ay  be op era ted  
in  an y  one of th ree  ways, nam ely, (a) To m ake 
a  concentra te  and  residue only. (b) To m ake  a 
concentra te, a  h u tch  p ro d u c t and  a  residue, th e  
hu tch  p ro duct or “ m id d lin g "  being  re trea ted ,
(c) To m ake a  h u tch  product for fu rth e r tre a tm e n t 
and  a residue. D ealing w ith  such large q u a n titie s  
of low grade m ateria l as are encountered  in  dredging 
would en ta il a g reat am ount of care  and  a tte n tio n , 
and a large staff, if operated  under e ith e r of th e  
first tw o m ethods. The th ird  m ethod  h as been 
adopted  in  certa in  M alayan dredges as th e  p rim ary  
trea tm en t, followed by a  secondary tre a tm e n t to  
clean up th e  p roduct. This secondary  tre a tm e n t 
is operated  under m ethod b. B y th is  a rrangem en t 
th e  final tre a tm e n t is carried  o u t on a  m uch sm aller 
q u a n tity  of a h igher grade and, under conditions 
capable of b e tte r  supervision.

2. Method of distribution o f feed  to the jigs. 
The m ethod of d is trib u tio n  to  th e  jigs is of 
param oun t im portance, as unless th e  jig  has a 
regular uniform  feed i t  is im possible to  a tta in  th e  
best results. In  th e  m ajo rity  of cases th e  feed is 
draw n from  th e  screen hopper, th ro u g h  a  series 
of gates on each side of th e  hopper, each  ga te  
supplying a  separa te  jig, and  a  certa in  len g th  of 
hopper being a llo tted  to  each jig . T he screen 
ten d s to  th row  m ore feed to  one side th a n  to  th e  
o ther, according to  th e  d irec tion  of ro ta tio n , one 
se t of jigs therefore  being m ore h eav ily  loaded 
th an  th e  other. The screen also discharges a heav ier 
feed a t  th e  top  th an  a t  th e  bo ttom  and  th e  jigs 
opposite th e  top  end are consequently  liab le  to  
h eav y  overloads whereas th e  la te r  jigs are  sta rved .

The sparge p ipe also gives an  excess of w ater, 
m uch of which is ru n  off a t  the  bo ttom  of th e  hopper, 
b u t th ere  is a  danger of some jigs h av in g  excess 
w ater while th e  o thers have  too  little . T he feed 
is also in te rm itten t, th e  hopper n o t hav ing  sufficient 
capacity  to  control th is  condition . F rom  th e  above 
i t  w ill be seen th a t  th e  conditions ru ling  a re  such 
as to  m ilita te  against efficiency.

To rectify  th e  first tw o defects long itud inal 
and  la titu d in a l baffles a re  p laced in  th e  hopper 
to  control th e  d is trib u tio n  of th e  feed, b u t owing 
to  th e  cu rren ts se t up  by  th e  excess w a ter even 
th e  b est system  is inefficient. T he so lu tion  would 
appear to  be th e  placing of a contro l system  betw een 
th e  screen hopper and th e  jigs w hich will a c t,—
(a) As an equalizer of th e  q u a n tity  of feed. (b) A 
d istribu to r, delivering an  equal load of sim ilar 
q u a lity  to  each jig. (c) A de-w aterer to  e lim inate  
th e  excess w ater.

3. Classification. T he question  of classification 
or otherw ise is still on tr ia l. T he p rim ary  screen 
acts as a rough classifier, and  o th e r types, principally  
on th e  lines of h indered  se ttling , have  been 
in tro d u ced  betw een th e  screen and  th e  jigs. This 
ty p e  of m achine m ay  ac t as a  de-slim er and, to  
some ex ten t, a de-w aterer and  feed control. A cting 
on th e  principles of h indered  se ttlin g  i t  produces 
a  feed of equal specific g rav ity  and  unequal size, 
which is n o t an  ideal ty p e  of feed to  th e  jig. W ate r 
is  added also a t  a  tim e  when i t  is necessary to  reduce. 
T he ideal feed for a  jig  is equally  sized particles 
of different specific g rav ity , and  th is  can  only be 
obtained by  screen sizing. Sufficient research

has n o t as y e t been  done, or if so th e  d a ta  have not 
been published, to  dete rm ine  w h e th er screen sizing 
w ould be econom ic, b u t i t  is an  a ttrac tiv e  field 
for in v estig a tio n , and  is com m on m ill practice 
on m ost m in ing  fields. I t  m ay  be po in ted  out in 
passing  th a t  th e  te rm  “  classification ” is used 
com prehensively to  include classification by  water, 
and  screen sizing, th ough  th e  resu lts  of the  two 
operations a re  th e  opposite  of each other.

4. Capacity. The capac ity  is influenced by a 
num ber of considerations. The m ost important 
is th e  w id th  of th e  screen. O ther th ings being 
equal, th e  cap ac ity  is nearly  p roportional to the 
w id th  of th e  screening area , which has a fixed 
ra tio  to  th e  size of th e  p lunger cell area . The length 
also affects th e  cap ac ity  b u t n o t proportionately. 
The ra te  of se ttlin g  of th e  m ineral grains varies, 
from  th e  qu ick  se ttlin g  heav y  com pact grains 
to  th e  slowly se ttlin g  fine grains. I t  follows that 
th e  longer th e  sieve th e  m ore of these  finer grains 
w ill be caught, bu t, on th e  o th e r hand, each 
ad d itio n a l inch  of len g th  catches less than  the 
p revious one while i t  calls for its  full proportion 
of h ydrau lic  w ater. P a r tia lly  to  overcome the 
difficulty is one of th e  reasons for th e  use of a 
series of sh o rte r  sieves. T he a rea  of the  sieve 
surface is an  im p o rta n t facto r, as w ith in  certain 
lim its  th e  leng th  and  w id th  are, perhaps, inter
changeable ; th a t  is, th e  cap acity  is proportional 
to  th e  area.

5. F lat or sloping jig s . B o th  ty p es have been 
in tro d u ced  and  opinions as to  th e  m erits of the 
respec tive  typ es v a ry  considerably. The sloping 
jig  is sa id  to  have a h igher capacity , b u t more data 
on th e  subj ect a re  requ ired . Speaking generally, the 
capac ity  of a flat sieve jig  is governed by the  current 
of tran sp o rtin g  w a ter and  th e  drop betw een screens. 
A large cu rren t of w a ter is a p t to  lead to  losses of 
fine t in , and  therefo re  a  h igh  drop betw een screens 
has been  adop ted  in  an  endeavour to  avoid the 
losses due to  h igh  ve loc ity  and  d ep th  of th is super
n a ta n t w ater. I t  has been  show n th a t  th e  depth 
of su p e rn a ta n t w a te r above th e  sand  on the jig 
is an im p o rta n t factor in  t in  saving, and unless 
th is  d ep th  is k e p t w ith in  lim its , losses of fine tin 
will occur. W ith  a  fia t sieve, so rting  commences 
w hen th e  feed en ters th e  jig , and  ju s t  when settled 
conditions of so rting  are  a tta in ed , th e  pulp is 
p rec ip ita ted  over th e  end dropping  on to  the next 
sieve. W ith  th e  consequent splashing and 
d istu rbance  th e  so rtin g  is b roken  up and has to 
com m ence afresh. W ith  a  sloping jig  th e  higher 
th e  slope th e  less th e  tran sp o rtin g  cu rren t of water 
requ ired , an d  once th e  feed en ters th e  jig  sorting 
is carried  on continuously . The disadvantage 
w ith  th e  sloping jig  is th a t  once pu lsation  starts 
th e  b o tto m  bed or “  ragging ” a t  once takes a 
h orizon tal position  and  becom es a  flat bed. This 
causes a creeping of th e  ragging w ith  th e  slope, 
th e  ragging collecting a t  th e  ta il  end, leaving the 
head  end alm ost bare. T he conditions established 
cause boiling a t  th e  head  and  abso lu te  deadness 
a t  th e  ta il. To correc t th is  cross baffles are placed 
in  th e  jig.

6. Size o f sieve opening. T he opening in  the 
sieve is usually  s ligh tly  larger th a n  th e  diameter 
of th e  largest perm issible partic le , and  i t  has been 
shown th a t  a  slo tted  hole b linds less th an  a 
round  one.

7. Ratio o f diameter o f bottom bed or "  ragging" 
to diameter o f m ineral particle. Investigation  
carried  o u t on various m ate ria ls ten d s to  show
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that with an  unclassified feed th is  ra tio  lies betw een 
1-06 and 3. H ow ever no w ork has been  done 
under local conditions and  th e  operato r generally 
judges the correct size from  his previous experience.

8. Speed. The speed varies w ith  th e  size of 
the feed. Coarse feeds requ ire  slow speeds while 
with fine m ateria l h igh  speeds are necessary. 
With a n a tu ra l or unclassified feed when clays are 
present, a m attin g  of th e  bed is o ften  experienced, 
and it m ay be found th a t  an  increase of speed will 
break up th is m attin g  and  estab lish  fluid conditions.

9. Plunger clearance. As clearance increases, 
the action of the  plunger becomes less positive  ; for 
example, a jig  w ith  a heavy, tig h t, whole bed, 
will be less m oved by a loose th an  by  a t ig h t fitting  
plunger; th e  m illm an overcom es th is  difficulty 
by giving i t  m ore m ovem ent. The advan tage  
in a tigh t fitting  plunger is th a t  i t  will recover 
quickly from overloads. More clearance will be 
required when th e  h u tch  w ater is ad m itted  above 
the plunger th an  w hen fed from  below.

10. Adjustments fo r  control. The following are 
the adjustm ents w hich control th e  p roduct of th e  
machines : (1) D epth  of b o ttom  bed. (2) Stroke.
(3) Added w ater in  hu tch , or hydrau lic  w ater.
(4) Feed w ater. T hey are  used by th e  p ractica l 
jigman working under norm al conditions alm ost 
from m oment to  m om ent, and, a lthough on dredges 
it is not always possible to  u tilize them  to  th e  same 
extent, th ey  are th e  usual correctives of such 
irregularities as occur in  w orking. These four 
headings are considered separately  as follows :—

(1) Depth o f Bottom Bed. The th ick e r th e  bottom  
bed of ragging th e  less freely th e  concentra tes pass 
through, therefore th e  concen tra te  will be of a 
cleaner or higher grade. W ith  a th in  bo ttom  bed 
the opposite is tru e . If th e  bo ttom  bed is too  th ick  
a portion of w hat should go to  th e  h u tch  fails to  
do so and m ay be lost in  th e  tailings. Fo r a high 
grade ore a th m  bottom  bed is required , an d  for a 
low grade feed a th ic k  bed.

General practice under norm al m ill conditions 
seems to ind ica te  th a t  th e  b o tto m  bed is usually  
half the height of th e  ta il  board. U nder dredge 
conditions n o t sufficient w ork has been done to  
allow of any definite decision, and  i t  would seem 
best to  adhere to  th e  above practice  w hen s ta rtin g  
up and to  decrease or increase as th e  work 
demands.

(2) Stroke. There are tw o considerations under 
this head, nam ely, speed and th e  am ount or length  
of stroke. Some few rem arks on th e  speed have 
been made above and th e  leng th  of s troke  is 
controlled by th e  work th e  jig  is doing, and  being 
adjustable, m ay v ary  frequently . I t  is ad justed  
according to  some a rb itra ry  rule w hen th e  jigs 
are set up, and  th e  jigm an varies th e  th row  from  
time to tim e u n til th e  jigs are doing th e  best work. 
Provided th e  conditions rem ain  constan t, once the  
throw giving th e  best results has been established, 
i t  is no t custom ary to  change it.

The considerations affecting th e  am ount of th row  
a,re as follows :■—-

(а) The coarser th e  grains th e  longer th e  th row  
as coarse grains se ttle  faster th an  fine and  require 
a higher velocity  of curren t and  a g reater q u a n tity  
of w ater to  l if t  them . For sim ilar reasons th e  
heavier th e  grains th e  g reater th e  stroke.

(б) A deeper b o tto m  bed or a  high  ta il  board 
resulting in  a deeper bed of sand on th e  jig, will 
generally call for a  longer stroke as there  is more 
resistance to  be overcome.

(c) If  th e  am oun t of p lunger clearance is large 
a longer s troke  is necessary to  counterbalance 
th e  leak  back and  loss of power. F u rth e r  a  plunger 
th a t  is sm aller th an  th e  sieve will requ ire  its  stroke 
lengthened in  p roportion  to  th e  d im inution.

(d) If th ere  is any  restric tio n  in  th e  w a ter 
passage betw een th e  plunger and  th e  sieve g reater 
stroke  is necessary to  overcom e th is  resistance.

In  a general w ay th e  less th e  hydrau lic  w a ter 
used th e  larger m ust be th e  stroke, b u t since 
hydraulic  w ater con tribu tes to  pulsion and  su b tracts 
from  suction, while increased stroke increases 
b o th  pulsion and  suction  equally, i t  follows th a t  
increasing th e  hydrau lic  w a ter is n o t th e  sam e 
as increasing th e  stroke. This is o ften  overlooked. 
I t  is generally accepted  th a t  th e  m illm an m ust 
judge th e  condition  of his jig  b y  th e  appearance 
and feel of his whole bed, an d  m ust v ary  th e  throw  
of his plunger, or hydrau lic  w a ter or some o ther 
ad ju s tm en t u n til he gets i t  correct. T he whole bed 
m ust be loose and soft during  pulsion so th a t  th e  
fingers will se ttle  in to  i t  w ith o u t any  effort as in to  
quicksand, and  w hen th e  tip s  of th e  fingers have 
reached th e  sieve, a decided suction  will be felt 
on th e  re tu rn  stroke. The particles of th e  top  
layer m ust be lifted  during pulsion, ye t the  m ovem ent 
m ust n o t be so strong as to  cause th e  b reak ing  
through or boiling of large w a ter currents in  spots, 
nor the  suction  so strong as to  cause hardened banks 
which pulsion finds difficulty in  softening. There 
is far more danger of finding these adverse conditions 
in  jigging fine m ateria l th an  w ith  coarse. W hen th e  
jig  is ru n  w ith  a  b o ttom  bed which is added from 
some outside source, in  order to  o b ta in  th e  full 
benefit of th e  suction  th e  bo ttom  bed should be 
lifted  during  pulsion. Generally i t  m ay be said 
th a t  if th e  corners and  edges of th e  whole bed 
are righ t, th e  m iddle will tak e  care of itself.

(3) H ydraulic Water. In  general, jigs on course 
feed require  m ore w ater th an  those on fine, th is  
being due to  th e  faster se ttling  of large grains 
over sm all, to  th e  fac t th a t  th e re  is less fric tion  
in  th e  passage of th e  w a ter in  th e  large in terstices 
of a coarse bed, and  because larger discharge 
openings are requ ired  above and  below. I t  should 
be repeated  th a t  increase of w ater increases pulsion 
b u t decreases suction, th e  p roduct being less in 
bulk b u t h igher in  grade. Too m uch w ater m ay 
even blow values in to  th e  residues.

(4) Feed Water. This m ay  be necessary to  
o b ta in  th e  requ ired  velocity  of flow of th e  pulp 
over th e  jig, especially in  tim es of overload. I t  
should however be used w ith  discretion, as i t  
increases th e  d ep th  of w ater above th e  bed of sand. 
T his su p e rn a tan t w ater, as i t  has been called, 
has its  g reatest velocity  a t  th e  surface, and i t  has 
been dem onstra ted  on sloping jigs th a t  th e  c ritica l 
d ep th  of th is  stream  above th e  bed of sand, beyond 
w hich losses of fine t in  occur, is w ith in  th e  region 
of 3 in. I t  is a  question  as to  w hether i t  is n o t even 
m ore so in  th e  case of a  flat or stepped screen jig. 
In  th e  run  down a sloped jig  th e  fines m ay  j u st reach 
safety  in  th e  sand  bed tow ards th e  end, under 
certain  conditions of w ater velocity. W ith  a  stepped 
jig , w ith  its  drop betw een screens, and  consequent 
s t i r  up and  rearrangem ent of particles betw een 
screens, th e  sorting  is upset, and  under sim ilar 
w a ter velocity  conditions, i t  is questionable if 
some of th e  fines reach th e  safety  of th e  sand 
bed.

General.— I t  will th u s be realized th a t  on our 
p rim ary  jigs strong suction is a necessity, and pulsion
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tak es b u t a m inor place. To o b ta in  th is  th e  
hydrau lic  w a ter can be reduced and th e  d ep th  of 
th e  bo ttom  bed decreased.

On th e  clean up jig, a  com paratively  high-grade 
p roduct is requ ired  from  th e  first hu tch , w ith  again  
a  free runn ing  jig  on th e  rem ain ing  cells w hich 
are re tu rn ed  for re trea tm en t. The first h u tch  
therefore requires strong pulsion, w hich  m eans 
increase of hu tch  w ater, or a  deep bo ttom  bed or 
both, while th e  rem aining hu tches are trea te d  
as in  th e  p rim ary  jigs.

In  bringing th e  h u tch  product from  th e  p rim ary  
jigs to  th e  clean up jig  th e re  are tw o factors w hich 
require a tte n tio n ; these are the  grade of th e  launders, 
and the  de-w atering  and control system  a t  th e  head  
of th e  clean up jig. From  experience in  various 
m ills i t  has been dem onstra ted  th a t  for a  lively  
free trave lling  m ateria l, such as q u a rtz  tailings, 
th e  m inim um  allowable slope is 1 in  8 if  excess 
w a ter is n o t to  be added to  wash th e  m ate ria l 
down th e  launder. W ith  th e  class of m ate ria l 
handled in  dredging th e  m inim um  would appear

to  be som ewhere round th e  figures 1 in  6, as the 
m ateria l is dead w hen com pared to  qu artz  tailing. 
W ith  regard  to  de-w atering  and control, th is  factor 
requires consideration  from  designers when laying 
o u t th e  p lan t. If “ b o ilin g ” of th e  pulp in the 
de-w atering  appliances (w ith its  consequent sending 
over th e  overflow fine sand and  possibly values, 
which should come on to  th e  jig) is to  be avoided, 
th en  an  allowance of so m any  cubic feet of settling 
area  pe r jig  feed to  th e  de-w aterer m ust be allowed 
to  o b ta in  th e  requ ired  reduction  in  velocity and 
q u ie t overflow. Judging  from  system s working 
in  M alaya th e  allowance would seem to  be about 
8 cu. ft. p e r jig  feed.

In  conclusion i t  can be sa id  th a t  th e  jig  has proved 
itself. The evo lu tion  of th e  sluice box dredge 
is th e  resu lt of years of practice  and study, and 
although  the  jig  has been know n for very many 
years, and  is one of th e  m ost efficient primary 
concentrators, its  app lication  to  dredging conditions 
is b u t recent, and  th e  technique of its  operation 
th ereu n d er as y e t b u t im perfectly  understood.

PLA TIN U M  C O N C E N T R A T IO N  IN SO U TH  AFRICA
In  th e  M a g a z i n e  for Ju ly  a digest was given of 

a  paper by  R. A. Cooper and  F . W . W atson, which 
described th e  resu lts of research  on p la tin u m  
ex trac tio n  by  th e  chlorine process. T h is w ork 
was u n d ertak en  by th e  R and  Mines m etallurgical 
d ep artm en t and  fu r th e r  w ork in  th is  d ep artm en t 
is em bodied in  a p ap er read  by  T. K. P ren tice  a t  
th e  annual general m eeting  of th e  Chemical, 
M etallurgical, and  M ining Society of South  Africa. 
T his p ap er d ealt w ith  th e  p ro d u c tio n  of con
cen tra tes from  T ransvaal ores, including q u a rtz ite  
ore from  th e  W aterberg  d is tr ic t, d u n ite  ore from  
th e  L ydenburg  d is tric t, and  n o rite  ore, b o th  
oxidized and  sulphide, from  th e  L ydenburg  and 
R ustenburg  d istric ts .

I t  was soon ev iden t th a t  average p la tin o id  
values were to  be low, and  i t  was seen th a t  a 
p relim inary  concen tra tion  of th e  p la tin u m  values 
by some m eans or an o th er was essential. The 
m ost successful m ethods tr ie d  for ob ta in in g  th e  
prelim inary  concentra te, w ith  which th e  pap er deals, 
were, according to  th e  n a tu re  of th e  ore, w a ter 
g rav ity  concentra tion  by  m eans of recip roca ting  
tables, in  conjunction  w ith  corduroy, or flo ta tion , 
or a com bination  of bo th . T ests showed th a t  a 
com bination of flo ta tion  and g rav ity  concentra tion  
would give a m axim um  e x tra c tio n  of ab o u t 93% 
of th e  p la tinum  group m etals in  th e  W elgevonden 
ore. G rav ity  concen tra tion  alone gave resu lts  
in  th e  neighbourhood of 70% , and on these  figures i t  
was decided to  lay  down a p la n t tak in g  in , a t  first, 
g rav ity  concentra tion  only, and  to  add  flo ta tion  
when th e  g rav ity  section  had  se ttled  down and  th e  
proposed m ethods of final ex trac tio n , by  e lectro 
am algam ation  and ch lorination , were established. 
A p lan t was accordingly erected  an d  s ta rte d  op era 
tio n s in  M arch, 1925. I t  ra n  sm oothly  from  th e  
s ta r t  and gave results in  accordance w ith  ex p ec ta 
tions, hav ing  regard  to  th e  low value of th e  ore 
trea ted , w hich averaged from  3 to  5 dw t. p e r ton . 
On th is  basis th e  m etallurgical ou tlook  for th e  
W elgevonden section  seem ed sa tisfac to ry , b u t 
extended developm ent th ro u g h o u t th e  m ine, from 
January , 1926, failed  to  disclose any  appreciable 
q u a n tity  of payable ore, and  th e  resu lt was the  
closing down of th e  p lan t, in  Septem ber, 1926.

O xidized n o rite  ores from  a num ber of farms 
in  th e  L ydenburg  d is tr ic t and  from  Boschkoppies 
and E erstegeluk, in  th e  R ustenburg  district, were 
te s te d  over a considerable period. In  the early 
stages of th is  w ork, th e  R and  Mines equipment 
d id  n o t include flo ta tion  ap p ara tu s and flotation 
te s ts  were carried  o u t by  M inerals Separation, Ltd. 
G rav ity  te s ts  showed th a t  an  ex tractio n  of about 
37%  of th e  values, in  a concen tra te  weighing 
ab ou t 2%  of th e  o rig inal ore, could be expected 
from  L ydenburg oxidized n o rite  ores. Flotation 
te s ts  w ere unfavourable. A survey  of th e  results 
o b ta ined  on these  ores show ed th a t  n e ither method 
would give a percen tage of ex trac tio n  sufficiently 
h igh  to  m ake a 4 dw t. ore com m ercially profitable, 
and  a tte n tio n  was therefore  devoted chiefly to 
th e  m ore im p o rta n t prob lem  of recovery from 
sulphide n o rite  ores. In  view  of th e  promise of 
th e  flo ta tion  process becom ing a large factor in the 
econom ic tre a tm e n t of su lphide ores, i t  was 
considered necessary to  conduct flotation tests on 
a sem i-w orking scale to  check  all laboratory 
ex trac tio n  te s ts  p reviously  m ade. L arger scale runs, 
by  e lim ina ting  th e  incidence of th e  middling 
p roduct, so p ro m in en t in  th e  laboratory  tests, 
would in d ica te  m ore definitely  w hat percentage 
concen tra tion  and  ex trac tio n  could be expected 
from  these  ores. M oreover, a  g reater quantity 
of concen tra te  was necessary for th e  continuation 
of research in  o rder to  de term ine  th e  best method 
of recovering  th e  p la tin u m  group m etals contained 
in  th e  concentra te. A t th is  tim e , th e  research 
ind ica ted  th a t  th e  su lphide concen tra tes would be 
trea te d  e ith e r by  sm elting  or ch lorination , either of 
w hich m ethods definitely  favoured a flotation con
cen tra te , since certa in  dele terious m inerals, such as 
chrom ite, w hich w ere p resen t in  g rav ity  con
cen tra tes, did n o t ap p ea r in  th e  flotation 
concentrates.

An a tte m p t to  use, a t  th e  R obinson  gold mine, 
a flo ta tion  p lan t, capable of tre a tin g  150 tons per 
24 hours, for th e  sem i-w orking scale tests , proved 
abortive , due to  th e  fact th a t  th e  m achine was too 
large, and th a t  facilities for con tro lling  dilution, 
re-cleaning, etc ., were n o t sa tis fac to ry . I t  was 
therefore  decided to  build , a t  th e  F erre ira  Deep
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experimental p lan t, a com plete u n it capable of 
treating up to  200 lb. p er hour. T his p lan t was 
erected and runn ing  in  M arch, 1927. The crushing 
and grinding section of th e  p lan t consisted of a 4 in . 
Stockman crusher, capable of reducing th e  ore to  
minus 1 in., followed by  a K rupp  ball-m ill fitted  
with 40 linear m esh screening. A m inim um  of 
water was used in  th e  K rupp  m ill. From  there , 
the ore pulp g rav ita ted  to  a  ball-tube mill, 12 in. 
in diameter by  24 in. long, w hich was nearly  half-full 
when charged w ith  300 lb. of steel balls, ranging 
from 1J in . downw ards. The outflow from  
the ball-tube m ill was e levated  by a 2 in. cen tri
fugal pum p to  a  sm all classifying cone, th e  
underflow of which g ra v ita te d  back  to  th e  
ball-tube mill in le t, and  th e  overflow to  th e  flo
tation unit.

The flotation u n it was of th e  sub-aera tion  type  
and consisted of a m ixing cell and  five fro th ing  
cells, each of which was 12 in . square by  20 in . 
deep and fitted w ith  diagonal baffles and a horizontal 
perforated grid p late . Shrouded im pellers, 7 in. 
in diameter, revolving a t  750 r.p .m ., provided the  
agitation. Air, draw n from  the m ains of th e  V ictoria  
Falls Power Co., th rough  a reducing valve, was 
delivered under th e  im pellers a t  a pressure of 
4 to 5 lb. per square  inch. F ro th  was tak en  from  
one side of th e  cells only, and was conducted  over 
the lips by “ crowding b o ards.” The feed in tak e  
pipes and the  ta ilin g  discharge pipes were fitted  
with w ater-jet a ttachm en ts, so th a t,  in  case of 
choking, clearance could be effected w ithou t loss 
of pulp. R eagents were fed by  special vacuum  
type feeders, and all w a ter used was from th e  R and 
W ater Board dom estic supply. Provision was 
made so th a t  the  com bination  of cells could be 
used in a v a rie ty  of ways, th e  m ore im p o rtan t 
of which were :—

Arrangem ent “  A .”— The five cells in  series 
giving a composite concentra te  from  th e  five cells 
and one flotation tailing .

Arrangem ent "  B .”— The five cells in  series 
giving a finished concentra te  from  the  first cell, 
a combined concentrate from th e  rem aining four 
cells and one flo tation  tailing .

Arrangem ent “ C.”— The first th ree  cells in  
series, giving a flotation ta ilin g  for discard, and a 
combined concentrate, which passed by g rav ity  
for re-cleaning in to  th e  rem aining tw o cells in 
series. The ta ilin g  from these tw o cells was delivered 
by pump to  jo in  th e  feed to  th e  first th ree  cells. 
A finished concentra te  was tak en  from  th e  first 
only of th e  tw o re-cleaning cells, and  th e  fro th  
from the second g rav ita ted  back to  jo in  th e  feed 
to these tw o cells.

In all tes ts th e  flo tation  oil, or m ix tu re  of oils, 
was added to  the  feed end of the  ball-tube m ill and the 
potassium x an th a te  to  th e  m ixing cell. The am ount 
of crude ore tak en  for every  te s t  was in  th e  
neighbourhood of 1,000 lb., th e  ra te  of feed being 
150 lb. per hour. A t each essential po in t, w here the  
product was n o t collected in  toto, dried, weighed 
and assayed, running  tim e sam ples were tak en  
a t regular in te rvals for assay and de term ination  
of the w eight of th e  product. A t th e  end of each 
test the  whole c ircu it was drained and th e  p lan t 
washings dried, weighed and assayed. The assum p
tion was m ade, a fte r a laboratory  te s t, th a t  if 
the p lan t w ashings had been com pletely trea ted  
by flotation, th e  concentrate and th e  ta ilin g  th ere 
from would have been equivalen t to  th e  concentrate 
and ta ilin g  ob tained  in  the  last stage in  th e  flotation

p lan t. M athem atical ad justm en ts were m ade in  
all te s ts  accordingly.

Seven half-ton  te s ts  were carried  o u t on D er 
Brochen Lydenburg sulphide n o rite  ore, using th e  
different arrangem ents of cells and  different 
flo ta tion  agents. The m ost successful re su lt was 
ob tained  by  sub jecting  th e  ore, a fte r  grinding to  
8 9 %  m inus 9 0 ,  and  oiling w ith  a m ix tu re  of 1 lb. 
eucalyptus am ygdalina  and  1 lb. kerosene oil per 
to n  of ore, to  A rrangem ent “ A .” To th e  m ixing 
cell was added potassium  x a n th a te  equ iva len t to  
0-4 lb. p er ton . The rough concen tra te  produced 
afte r p a rtia l dew atering  by  decan ta tion , was th en  
sub jected  to  A rrangem ent “ C. "  In  th is  stage 
no oil was used, b u t x a n th a te  equ ivalen t to  0-2 
lb . per to n  of original ore was added. The d ilu tion  
in  th e  first roughing stage w as 3^-: 1 ; in  th e  second 
cleaning stage 1 1 : 1 ; and in  th e  final re-cleaning 
stage ab o u t 2 0  : 1. Most of th e  clean w ater was 
added to  th e  fro th  en te ring  th e  two-cell re-cleaning 
section, and  th e  d ilu tion  in  th e  three-cell cleaning 
section  was derived from  th e  re tu rned  m iddlings 
from  th e  re-cleaning section. A little  fresh w ater 
was added to  th e  feed of th e  three-cell section 
occasionally to  keep th e  c ircu it balanced. The 
tim e  of tre a tm e n t was 3 0  m inutes for roughing, 
18 m inutes for cleaning, and  10 m inutes for re 
cleaning. In  th e  roughing stage, th e  m achine 
was run  u n til th e  fro th  becam e too th in  to  tak e  off. 
The m achine was th en  stopped for a lte ra tio n  to  
A rrangem ent “ C,” any  residual pulp rem aining 
in  th e  m achine being carried  over to  Stage 2. In  
Stage 2, th e  m achine was ru n  u n til no more fro th  
cam e over, and th en  th e  whole of th e  pulp  was run  
o u t and  added to  th e  cleanings from  th e  grinding 
circu it to  m ake th e  p roduct called “ p lan t 
w ashings.”

T he finished concentrate, assaying 7 7 - 5 5  dwt. 
per ton , con stitu ted  5 - 0 9 %  of th e  original weight, 
representing  an  ex tractio n  of 8 8 ’7 6 %  of the  p latinum  
group m etals. This resu lt confirmed th e  prom ising 
possibilities of flotation ind icated  by  the  laboratory  
tests.

T he advantages of th e  flo ta tion  m ethod adopted 
for trea tin g  th is  ore are th a t  ou tle ts are provided 
for th e  ta lcy  gangue in  such a m anner th a t  th e  
possib ility  of i t  accum ulating  in  th e  c ircu it is 
reduced to  a m inim um , and  th a t  th e  use of an  
un lim ited  am ount of w a ter is perm issible in  th e  
cleaning stages w ith o u t affecting th e  d ilu tion  in 
th e  roughing stage, where an  excessively dilute 
pulp  would in te rfere  w ith  th e  ex traction . The 
presence of an  adequate  am ount of clean w ater 
during cleaning operations is one of th e  m ost 
im p o rtan t factors governing th e  p roduction  of 
high-grade concentrates.

O ther te s ts  ind ica ted  th a t  th e  m ix tu re  of 
eucalyptus and  paraffin oils gave b e tte r  results 
th a n  eucalyptus oil alone, which, in  tu rn , was 
b e tte r  th an  M .S.F.O. (blast-furnace creosote). 
Potassium  x a n th a te  increased th e  floatab iu ty  
of th e  sulphides and  p reven ted  th e  form ation  
of a tough  volum inous fro th  difficult to  handle 
in  p ractice. S tarch  was tr ie d  as a modifier, and  it  
was found th a t  richer concentra tes could be obtained 
in  th e  roughing stage, b u t th e  action  of sta rch  
is in tr ica te , and  i t  was found th a t  w ith  its  use, 
difficulties arose in  th e  subsequent cleaning opera
tions. Cresylic acid and sodium  silicate were tried  
w ith o u t im proved results.

In  tw o of th e  te s ts  on L ydenburg  sulphide 
norite  ore g rav ity  concentra tion  of the  flotation-
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ta ilin g  and th e  flo ta tion  m iddling  w as tr ied . In  
th e  form er case, th e  g ra v ity  concen tra te  consisted 
chiefly of chrom ite, w hich does n o t read ily  float, 
w ith  some coarse iro n  py rite s . I t  assayed only 
10-2 dw t. p e r  ton , in d ica tin g  th a t  th e  p la tin u m  
in  th is  ore is n o t associated  to  an y  apprec iab le  
ex te n t w ith  th e  chrom ite. T he g ra v ity  concen tra te  
w eighed 1-2%  of th e  o rig inal ore, an d  carried  
2'41%  of th e  original p la tin u m  co n ten t. T his 
concen tra te  could n o t be  considered a  finished 
product, and  in  p ractice  th e  b est procedure would 
be to  re tu rn  i t  to  th e  grind ing  c ircu it. T he g rav ity  
concen tra tion  of th e  m idd ling  p ro d u c t gave a 
concentra te  low in  chrom ite  and  assaying 62 dw t. 
p er ton , b u t th e  percentage ex trac tio n  was no b e tte r  
th a n  on th e  Stage 1 ta iling , so th a t  re-flo tation  
appeared  preferable to  g rav ity  co ncen tra tion  on 
th is  product. I t  was agreed th a t  g ra v ity  con
cen tra tio n  would be a  useful ad ju n c t to  flo ta tion , 
if  applied  as a  scavenging tre a tm e n t to  flo ta tion  
residues, insom uch as i t  would be  a  valuab le  
in d ica tio n  of th e  q u a lity  of th e  w ork  being  done 
in  th e  flo ta tion  section, and a fu rth e r am o u n t 
of p la tinum  would be ex trac ted  from  th e  residues 
and  re tu rned  to  th e  flo ta tion  section  for fu rth e r 
trea tm e n t, resu lting  in  p robable  even tual recovery. 
T he app lication  of g rav ity  co ncen tra tion  p rio r to  
flo ta tion  was n o t considered adv isab le, as th e  
w eight of concen tra tes to  be tre a te d  b y  subsequent 
processes would be increased  p rac tica lly  b y  th e  
w eight of th e  g rav ity  concen tra te  produced, since 
th e  g rea ter p a r t  of th e  w eight of th e  flo ta tion  con
cen tra te  is m ade up of th e  ta lcy  gangue, w hich would 
rem ain  unchanged b y  th e  p re lim in ary  g rav ity  
concentration . In  o th er words, th e  use of tab les 
ahead of flo ta tion  would enhance an d  n o t a llev ia te  
th e  chief difficulty in  th e  co n cen tra tion  of n o rite  
ores, nam ely, th e  o b ta in ing  of a sa tis fac to ry  ra tio  
of concentration .

In  G erm any, sem i-w orking scale flo ta tio n  tes ts  
were carried  o u t b y  F ried . K ru p p  on th is  ore. 
An ex traction  of 86-73%  was o b ta ined  in to  a 
concen tra te  w eighing 11 • 83% of th e  o rig inal ore, 
and  assaying 28-6  dw t. p e r sh o rt to n . This, 
however, is based on an  assum ption  th a t  a  m iddling  
product, assaying 11-2 dw t. p er to n , be ing  re tu rn ed  
to  th e  g rind ing  c ircu it, would n o t bu ild  up  in  th e  
c ircu it and adversely  affect th e  ex trac tio n . The 
Germ an conclusion was th a t ,  in  p rac tice , a  con
cen tra te  would be  ob ta ined , 5 to  6%  b y  w eight, 
assaying ab o u t 64 dw t. p e r to n  and  carry in g  80 
to  85%  of th e  values.

T ests were carried  o u t on oxid ized  ore from  
Boschkoppies and  B rak sp ru it and  q u ite  favourable 
results w ere secured from  ore tak e n  be tw een  50 
and  100 ft. of th e  outcrops, an  exam ple being  over 
71% of th e  values in  a co n cen tra te  of 4 -91%  by  
w eight. F lo ta tio n  te s ts  on E erstegeluk  ore, tak e n  
from  a zone in te rm ed ia te  betw een oxidized  and  
tru e  sulphide, gave an  ex trac tio n  of 85-2%  w ith  
a  concen tra tion  ra tio  of 1 8 -2 : 1.

A nother consignm ent of su lphide n o rite  ore was 
received in  Septem ber, 1927, ta k e n  from  th e  1,000 
ft. level of th e  incline sh a ft of th e  E erstegeluk  
m ine. U nlike th e  p rev ious consignm ent, th is  ore 
showed l i t t le  evidence of n a tu ra l w eathering  
processes. I t  co n ta in ed  a  large p ro p o rtio n  of 
ch ro m ite , and  sulphide m inerals were m ore p lentifu l. 
T he ore value was be tw een  9 and  10 dw t. p e r  ton . 
A large scale flo ta tion  te s t  carried  o u t in  th e  sam e 
w ay as on th e  first consignm ent, gave a f lo ta tio n  
concen tra te  w eighing 4 -8 %  of th e  orig inal an  d

assay ing  169 dw t. p e r ton . T he ex trac tio n  was 
84 "3%, and  th e  ra tio  of co n cen tra tion  20-8  to  1. 
T his resu lt was v ery  sim ilar to  th a t  carried  out on 
th e  first consignm ent of half th e  value. Gravity 
concen tra tion  of th e  final ta ilin g s gave a gravity 
co ncen tra te  am oun ting  to  4 -4 %  of th e  original 
ore an d  carry ing  a  fu rth e r 2 -17%  of th e  values. 
T his concen tra te  assayed 4 • 72 dw t. p e r ton . On 
th is  consignm ent, an o th e r large scale te s t was 
carried  o u t in  w hich g rav ity  concen tra tion  preceded 
flo ta tion . T his te s t  was d irec tly  com parable with 
th e  one ju s t  described in  w hich  flo ta tion  preceded 
g ra v ity  concen tra tion . In  th e  tw o tests, the 
ex tra c tio n  and  th e  concen tra tion  ra tio  were 
p rac tica lly  th e  sam e, b u t th e  form er gave a  high 
valued flo ta tio n  co ncen tra te  and  low valued 
g rav ity  concentra te, w hereas th e  reverse was the 
case in  th e  la t te r  te s t. The la t te r  te s t  required 
d ew atering  a rrangem ents betw een th e  gravity 
and  th e  flo ta tion  sections. I t  would appear 
t h a t  w hichever m ethod  produced concentrates most 
su itab le  fo r subsequent tre a tm e n t would be the 
p referab le  scheme.

On th e  com pletion  of these  te s ts  a t  th e  Ferreira 
Deep experim en tal p lan t, a larger p lan t was erected 
jo in tly  b y  th e  Johannesburg  Consolidated Invest
m en t and  th e  C entral M ining and Investment 
C orporation  a t  th e  R and  Mines laboratory . This 
p la n t consisted  of a  S tockm an crusher and a ball- 
tu b e  m ill, and  a flo ta tion  u n it  com prising Arrange
m en t “ A ,” followed b y  A rrangem ent " B ” and 
subsequently  A rrangem en t “ C.” A dewatering 
cone w as p ro v ided  b e tw een  “ B  ”  and “ C,” 
overflow w a ter being  th e  supp ly  for th e  grinding 
c ircu it. T his p lan t, capab le  of tre a tin g  up to  700 
lb. of ore p e r hour, p e rm itte d  continuous flotation 
operations, and  therefore  e lim ina ted  th e  break 
in  th e  c o n tin u ity  of operations, w hich was objection
able in  th e  F e rre ira  D eep p lan t. I t  was possible 
w ith  th e  larger p la n t to  ru n  a  te s t  u n til all sections 
were in  balance before tak in g  samples. The 
p roducts were th e n  sam pled  for a  given period 
d u ring  th e  stab ilized  conditions, a fte r  which the 
p lan t was stopped . The fac to r of “  p lan t washings ” 
therefo re  d id  n o t e n te r  th e  d a ta . Particular 
em phasis should be la id  on  th e  fac t th a t  the  results 
from  th is  larger p la n t w ere s tr ic tly  working scale 
results , o b tained  in  ex ac tly  th e  sam e m anner as 
in  a  large m ill, th a t  is, th e  feed to  th e  p lan t was 
accu rate ly  w eighed and  sam pled, an d  th e  extraction 
g iven  was based on th e  ac tu a l to ta l  platinum  
m etals con ta ined  in  th e  final concen tra te  obtained 
from  a given w eigh t of ore. T here  w ere no in ter
m ed ia te  p roducts , th e  only  products being  finished 
co ncen tra te  and  final ta ilin g , w hich  was carefully 
sam pled before d iscarding. In  all te s ts  th e  sum 
of th e  c o n ten t of th e  co n cen tra te  and tailing 
checked well w ith  th e  c o n te n t of th e  ore.

In  th is  p la n t in  A ugust, 1928, a consignm ent of 
su lphide n o rite  from  th e  fa rm  Boschkoppies was 
t re a te d  a t  th e  ra te  of 700 lb . p e r  hour. The ore 
v alue  was 5-5  dw t. p e r  to n . T he final flotation 
co n cen tra te  w eighed 6-443% , assayed 78-8 dwt. 
p e r to n , an d  carried  91 • 1 % of th e  values in  the 
o rig inal crude ore. In  Sep tem ber and  October, 
1928, a  consignm ent of su lph ide n o rite  from  the 
farm  B rak sp ru it was trea te d . In  th is  case th e  ore 
value was 7-5  dw t. p e r ton . T he final flotation 
concen tra te  w eighed 5 -63% , assayed 118 dw t. per 
ton , and  carried  88-0%  of th e  values. M any more 
tes ts  were carried  o u t in  th is  p la n t on  further 
consignm ents of su lph ide n o rite  ore from
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Eerstegeluk. G enerally, th e  results obtained 
confirmed th e  sm aller scale te s ts  carried  o u t in  th e  
interm ittent F e rre ira  Deep experim ental p lan t.

Laboratory te s ts  on th e  p re-conditioning of 
sulphide no rite  ore pulp  for a period  of five or 
six hours, in  th e  presence of th e  regu lar reagents, 
did not show any  benefit, e ith e r in  ex trac tio n  or 
ratio of concentration . Pre-conditioning for longer 
periods of 16 to  18 hours showed a  d is tin c t 
advantage in  th e  ra tio  of concen tra tion  and  in  
rapidity of flotation, w ith o u t appreciable decrease 
in extraction. Zinc chloride, w ith  and  w ithou t 
pre-conditioning, showed no ac tiv a tin g  action  
on the p latinum -bearing  m inerals. D ark  lactic  
acid used in  conjunction  w ith  p ine oil gave poor 
results. Pale lactic  acid in  conjunction  w ith  
eucalyptus and  kerosene oils and  potassium  
xanthate gave results sim ilar to  those obtained

w ith  th e  sam e reagents w ith o u t lac tic  acid. R e
trea tm e n t of th e  flo ta tion  tailings a fte r ad d ition  
of e x tra  fresh reagen ts showed lit t le  prom ise of 
increased ex trac tio n  e ith e r before or a fte r  p re
conditioning.

In  sum m arizing th e  results on n o rite  ores, i t  
m ay be s ta ted  th a t  n e ith e r g rav ity  nor flo tation  
m ethods of concen tra tion  hold ou t m uch hope for 
th e  successful ex p lo ita tion  of th e  low valued 
oxidized ores. The econom ic value of th e  n o rite  
fields would therefore appear to  lie in  th e  sulphide 
zones, from  w hich an  ex trac tio n  of ab o u t 88%  
can be ob tained  by  flo ta tion  w ith  a concen tra tion  
ra tio  of 20 to  1. I t  is in te res tin g  to  record th a t  th e  
best results ob tained  in  A m erica on sam ples of 
R ustenburg  sulphide n o rite  ore gave an  ex tractio n  
of 83% to  84%  in to  concen tra tes w eighing 4 -3  
to  5-5% .

T H E  PROBLEM  OF SECONDARY TIN IN BOLIVIA
{Concluded from  A ugust issue, p . 115.)

A somewhat ■ analogous case for silver has been 
described by E arl V. S h a n n o n 1 in th e  Coeur 
d’Alene D istrict, Idaho. The Caledonia m ine 
shows a m arkedly greater silver en richm ent th an  
adjoining mines. I ts  ve in  filling differs in a 
greater abundance of th e  favourable m ineral 
chalcopyrite which affords th e  solvent iron su lphate  
and less of th e  unfavourable m ineral siderite  which 
occurs so abundan tly  in  th e  Coeur d ’Alene veins. 
Although cassite rite  is no t tak en  in to  so lu tion  in 
most tin  deposits, m ay there  n o t be some peculiarly  
favourable conditions in th e  B olivian t in  veins which 
make possible secondary enrichm ent ? The m any 
departures of th e  B olivian deposits from th e  norm al 
or typical t in  vein  type, as established by th e  earlier 
studies of th e  European t in  d istric ts , lend a  certain  
probability to  such a  possibility .

W. H. Em m ons,2 G runer and Lin, J . B. Scrivenor, 
E. K i t t l ,3 and Careaga 4 do n o t place m uch credence 
in the so lub ility  of cassite rite  under supergene 
conditions. Em m ons says F ran k  L. Hess inform s 
him th a t cassiterite  from  t in  deposits in w idely 
separated p a rts  of th e  world is ra re ly  m uch corroded 
and adds th e  s ta tem en t th a t  n e ith e r stannous nor 
stannic chloride or su lphate  are stab le  in th e  ord inary  
oxygenated w aters of th e  upper zone of ore deposits. 
Gruner and Lin describe tw o-m onth  so lu tion  tes ts 
on both  cassiterite  and  stan n ite . C assiterite 
showed practically  no so lub ility  in  cold d ilu te  acid 
solutions. A lim ited  so lubility  of s tan n ite  suggested 
the possibility  of the  tran sp o rta tio n  of colloidal tin , 
the dehydration  of which would give rise to  wood tin . 
Scrivenor says th ere  is no evidence in  B ritish  M alaya 
of the solution and  redeposition of cassiterite . 
An experim ent w hich he conducted  for over a year 
on finely pow dered cassite rite  gave no evidence

1 Shannon, E arl V., "  Secondary E nrichm en t 
in the Caledonia Mine, Coeur d ’Alene D istrict, 
Idaho,” Econ. Geol., vol. 8, pp. 565-570, 1913.

2 Emm ons, W . H ., “ The E nrichm en t of Ore 
Deposits,” U.S. Geol. Surv. B ull. 625, pp . 398-402, 
1917.

8 K ittl, E , “ Los yacim ientos estaniferos de 
Bolivia,” Revista M inera de Bolivia, 1928, pp. 65-88, 
97-118, 225-244, 257-280.

4 Careaga, op. cit. supra.

of so lub ility . K ittl , com bating  th e  rôle of 
phosphoric acid as a solvent, which was advocated  
by  Greene, says th e  influence of phosphoric acid is 
n o t g reat and could be only local, so th a t  sulphuric 
acid m ust p lay  th e  m ain  rôle. If th is  reagen t were 
capable of dissolving and tran sp o rtin g  cassiterite , 
corroded cassiterite  ought to  be encountered 
frequently . D espite  th e  presence of lim onite , 
su lphates, etc ., evidencing com plete decom position 
of sulphides, cassiterite , he says, is generally 
encountered  w ith  b rillian t faces and w ithou t 
ind ica tion  of corrosion. Careaga finds th a t  in  the  
V eta  Colorada a t  Chocaya th ere  is evidence of 
secondary a lte ra tions, b u t th a t  th e  cassite rite  has 
n o t been affected.

E vidence of vary ing  w eight in  support of super
gene cassite rite  is advanced by J. H . Collins, 
M. W . D avy,1 F . R. K oeberlin ,2 G. U. Greene, 
P . A. W agner, and H. W inkelm ann.3 The possible 
presence of stanniferous solutions is ind ica ted  by 
Collins’ s ta tem en t th a t  wood tin  is som etim es soluble 
to  a  rem arkable degree in hydrochloric acid. How
ever, th e  so lubility  of wood t in  does n o t explain 
secondary cassiterite . D avy found th a t  the  
solutions which deposited wood t in  dissolved 
quartz  and cassiterite , tw o m inerals no tab ly  
insoluble in  acid solutions. H e concludes : 
“ therefore, any  exp lanation  m ust account for a 
pronounced change from  acid ity  to  a lk a lin ity  in 
th e  tin -bearing  solu tions.” This leaves th e  source 
and character of th e  solutions w hich dissolved the  
cassite rite  in  doubt, and its  solution is established 
only in  connection w ith  th e  deposition of wood tin . 
K oeberlin cites a  personal com m unication from 
E . H . D avison th a t  bones dug up a t  th e  b o tto m  of 
some alluvial gravels h ad  th e  bony tissue p a rtly  
replaced by  cassiterite . A gainst G runer and  L in ’s 
objection th a t  only a ve ry  powerful reducing agent 
like hydrogen could m ake possible th e  solution of 
t in  oxide in  an  acid  solution, he says cassite rite  in  
close association w ith  p y rite  undergoing oxidation  
is n o t itself u nder oxidizing conditions. W agner,

1 D avy , op. cit. supra.
2 K oeberlin , op. cit. supra.
3 W inkelm ann, op. cit. supra.
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discussing K oeberlin ’s theory , cites th e  rep lacem ent 
of earlier qu artz  by  cassite rite  and its  rep lacem ent 
in  tu rn  by  silica gel in  th e  P o tg ie te rsru s t pipes. 
Corrosion of cassite rite  by  chalcedony and  q u a rtz  
is show n a t  th is  locality . B u t he ascribes th e  action  
to  a la te  hydro th erm al or low tem p era tu re  stage 
n o t m uch above and  possibly low er th a n  100° C. 
I t  is consequently  a  hypogene and  n o t a supergene 
process. W inkelm ann describes th e  corrosion 
rep lacem ent of cassite rite  by  q u a rtz  a t  M onte 
Blanco, b u t likew ise ascribes i t  to  a  la te  th erm al 
phase. T he strongest evidence is th a t  p resen ted  by 
Greene. H e concedes th e  difficult so lu b ility  of 
p ure  cassite rite  in  acid solutions, b u t suggests 
th a t  th e  iron oxide in  an im pure cassite rite  like  th a t  
a t  Llallagua, which contains only 94'06%  S n 0 2 and  
4 '30%  iron, would se t up  a difference in  p o ten tia l 
w hich m ight be a contro lling  influence in  fac ilita tin g  
solution. On th e  o th er hand, Boydell, who a tta ck s  
th e  problem  from  th e  s tan d p o in t of physical 
chem ical theory , doubts if  im p u ritie s  increase 
so lubility . Greene found, however, th a t  th ree  
sam ples of L lallagua m ine w a ter con tained  19’4 to  
180p9 mg. t in  p e r litre , p rov ing  som e so lu tion  of 
tin  by  m eteoric w aters in th a t  m ine. Greene did no t 
prove, however, th a t  th e  t in  represen ted  dissolved 
cassiterite . I t  is n o t im probable  th a t  its  source 
was oxidizing s tan n ite . So lub ility  experim ents 
which he conducted  in d ica ted  phosphoric acid to  
be th e  b est acid  solvent, and  he says th e  L lallagua 
ores con tain  th e  phosphates v iv ian ite , w avellite, 
v au x ite , and  pa rav au x ite .

K oeberlin , 1 Spurr, and  Boydell argue for th e  
p ro b ab ility  of cassite rite  solution by  descending 
w aters from  th e  s ta n d p o in t of physical chem ical 
theory . The basis of these  argum ents is th e  im pure 
n a tu re  of th e  B olivian cassiterite  and its  association 
w ith  m inerals n o t charac te ris tic  of t in  deposits in 
those d istric ts  which do n o t fu rn ish  evidence of 
solution and redeposition  of cassite rite . K oeberlin  
m akes l ittle  a tte m p t to  explain  th e  chem istry  of 
th e  process. H e rig h tly  says geologic facts m ust be 
accepted even though  th e ir  chem ical exp lanation  
is n o t y e t forthcom ing. As pu re ly  specu lative  he 
suggests th e  presence of p y rite  m ay  exercise a 
reducing action  facilita tin g  so lu tion  as lower valence 
com pounds or th e  presence of copper m inerals m ay 
bring abou t a tran s itio n a l stan n ite  a lignm ent. He 
also po in ts to  th e  im p u rity  of B olivian cassite rite  as 
com pared w ith  th a t  from  Saxony and  th e  S tra its  
Settlem ents as a possible factor favouring  secondary 
enrichm ent. Greene, he  says, shows enough 
so lubility  of tin , w ith  th e  tim e available, to  dissolve 
and rep rec ip ita te  th e  largest B oliv ian  ore-bodies 
several tim es over. Spurr sees considerable 
p lausib ility  in  K oeberlin ’s theory . H e says th e  
s ta b ility  of m inerals in  ground w aters depends to  
a degree n o t y e t evaluated  upon th e  associated  
m inerals and th a t  so lub ility  m ay be due to  chem ical 
or electrochem ical reactions caused b y  th e  
com plexity  of th e  B oliv ian  ores. On th e  o th er 
hand, Boydell s ta te s  th a t  th e  availab le  e lectro 
chem ical d a ta  in d ica te  decreased so lub ility  for bo th  
heterogeneous im pure cassite rite  and im pure  hom o
geneous cassite rite . B u t on general princip les he 
believes cassite rite  m ust have some so lub ility  in 
w ater a t  o rd inary  tem p era tu res . Because of 
chem ical s im ila rities in  t in  oxide and  silica  he 
believes th e  solutions to  be tru e  and colloidal, 
and th a t  s tab le  t in  oxide sols m ay have m igrated

considerable distances. The occurrence of wood 
t in  suggests to  him  a colloidal s tage  in  th e  h i s t o r y  
of cassiterite . Boydell concludes th a t ,  meagre 
th ough  th e  evidence is, i t  is sufficient to  suggest 
v a ria tio n  in th e  so lub ility  of cassite rite , conditions 
for its  so lu tion  no t being  fulfilled in  the  case of 
som e veins.

T he foregoing d a ta  and  discussions of th e  chemical 
evidence of secondary cassiterite  dem onstrate the 
need of cau tion  in  u tiliz in g  th e  preponderant 
evidence ag ain st solution and  reprecipitation of 
cassite rite  as th e  basis for a denial of its  possibility. 
T here is positive  evidence of th e  solution of 
cassite rite  and of th e  presence of an appreciable 
q u a n tity  of t in  in  m ine w aters. B u t m uch of the 
so lu tion  has been affected by  hypogene w aters; 
and th e  evidence of t in  in  descending waters rests 
on  th e  single case of L lallagua. Various physical 
chem ical phenom ena suggest th e  possibility of 
so lu tion  w hen conditions a re  pecu liarly  favourable. 
T he advocates of secondary cassite rite  believe the 
B oliv ian  veins p resen t such conditions. But one 
is forced to  th e  conclusion th a t  th e  chem ical evidence 
perm its n e ith e r th e  categorical denial of the 
possib ility  of secondary cassiterite  nor th e  assertion 
th a t  th e re  is clear chem ical evidence of th e  operation 
of such a  process. In  o th e r words, available 
chem ical evidence does n o t m ake ou t a conclusive 
case e ith e r for or aga in st th e  deposition  of secondary 
cassite rite .

Textural Evidence [Paragenesis).— The strongest 
evidence th a t  could be m arshalled  in  support of 
secondary  cassite rite  would come ou t of the 
p aragenetic  re la tions of th e  ore m inerals in the 
vein  filling. The advocates of enrichm ent have 
com pletely overlooked th is  line of evidence. Since 
th e  sum m ary  of ex is ting  knowledge concerning the 
B oliv ian  t in  veins was w ritten  by  Miller and 
S ingewald in  1919, im p o rta n t add itions have been 
largely  in  th e  form  of p a rag en etic  studies of the 
ores. If  th e re  has been m uch enrichm ent in 
cassite rite  by  supergene processes, th e  paragenesis 
of th e  ores should c learly  show tw o generations 
of cassite rite , th e  younger of which should be later 
th a n  th e  youngest of th e  hypogene minerals. 
The p a rag en etic  stud ies have  been m ade by workers 
n o t influenced b y  a  desire  to  p rove or disprove 
secondary  cassite rite . T h eir observations and 
deductions should be en tire ly  ob jec tive  and hence 
w o rth y  of acceptance as correct.

T he im portance  of m icroscopic stud ies of the 
ores in  th e  considera tion  of th is  problem  was 
recognized by  a nu m b er of those who have discussed 
K oeberlin 's papers. As early  as 1923, Sznapka 
w rote th a t  m icroscopic stud ies were desirable in 
o rder to  de term ine  th e  paragenesis of th e  ore 
m inerals and to  answ er th e  questions w hether and 
to  w h a t dep th s secondary  en richm en t occurred. 
S trauss c riticized  K oeberlin  for failing to  back up 
his redeposition  suggestion w ith  petrographic 
evidence. T hough inclined  to  accep t K oeberlin’s 
view s in  p a r t,  Ahlfeld 1 lam en ted  th e  lack of a 
m icroscope, which he recognized as necessary for 
a sa tis fac to ry  a tta c k  of th e  problem . After 
argu ing  ra th e r  favourab ly  to  K oeberlin  from the 
s ta n d p o in t of physical chem ical th eo ry , Boydell 
concludes th a t  " t h e  rea lly  essen tia l p o in t is to 
estab lish  th e  defin ite  deposition , in  th e  absence 
of s ta n n ite  from  th e  ore, of cassite rite  (or wood tin) 
on la te r  m inerals of th e  p a rag en etic  sequence,

1 K oeberlin , op. cit. supra. 1 Ahlfeld, op. cit. supra.
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such as th e  sulphides and silver m inerals .” The 
criterion should read  “ th e  really  essential po in t 
is to establish th e  deposition  of casserite (in con
siderable q u an tity )  on la te r  m inerals of th e  
paragenetic sequence (those m inerals being the  
sulphides and silver m inerals).” L e t us exam ine 
the evidence on th a t  po in t.

Greene presents evidence of cassite rite  definitely 
younger th an  a sulphide. He found a vug w ith  
loose crystals of b ism u th in ite  com pletely coated 
with crystalline cassite rite  which he regarded as 
evidence of deposition from  solution  and  th a t  th e  
cassiterite is undoub ted ly  secondary. The 
cassiterite is obviously younger th a n  th e  
bismuthinite in  th a t  vug. B u t b ism u th in ite  and 
cassiterite overlap in  th e  hypogene paragenetic  
sequence so th a t  some cassite rite  is la te r  th an  some 
bismuthinite. The sequence alone cannot be 
interpreted as proving th e  cassite rite  secondary.

Kozłowski and B uerger and  M aury describe 
repeated successions of cassite rite  and sulphides. 
Kozłowski m entions am ong th e  p rincipal 
characteristics of th e  Oruro deposits th e  con tem 
poraneous form ation of th e  t in  ore and  silver, the  
abundance of m etallic  sulphides and th e  frequent 
occurrence of t in  sulphide. In  th e  Potosi ores he 
says bands of com pact cassite rite  a lte rn a te  w ith  
bands of stann ite , te trah e d rite , and p y rite . B uerger 
and Maury give as th e  sequence of th e  Chocaya 
ores pyrite, quartz , and cassite rite  succeeded by 
stannite replaced by sphalerite  and galena, th en  
tetrahedrite, and finally jam esonite . O ft-repeated 
cycles of th is  sequence gave rise to  cockade and 
banded ores. These phenom ena are explained as 
due to repeated  refreshing of th e  m ineralizing 
solutions. They estab lish  th e  hypogene orig in  of 
all of the m inerals involved.

More adverse to  secondary cassite rite  are the  
other paragenetic  studies. D avy, stu d y in g  an 
extensive su ite  of B olivian ores, a rrived  a t  the  
general sequence : qu artz  and  cassite rite  ; sulpho- 
stannates ; s tan n ite , sphalerite , and chalcopyrite  ; 
tetrahedrite ; and jam esonite . All of these m inerals 
were considered hypogene. Hall exam ined m y 
own collections from m ost of th e  im p o rtan t B olivian 
tin districts and likewise placed th e  cassite rite  
earlier th an  the  argentiferous sulphantim onides. 
Lindgren 1 p u t th e  cassite rite  of th e  C hacaltaya 
ores in th e  early  hypogene m ineralization  and older 
than stannite , fluorite, and p y rite . In  th e  C aracoles2 
ores he places cassite rite  earlier in th e  paragenetic

sequence th an  p y rite , sphalerite , and b ism uth in ite . 
A t Potosi, L indgren  and  Creveling give as the  
sequence from  early  to  la te  p rim ary  m inerals 
py rite , cassiterite , s tann ite , su lphantim onides. They 
recognize as supergene m inerals chalcopyrite, ruby  
silver, chalcocite, and  covellite, w ithou t m ention 
of cassiterite . W inkelm ann says th e  sulphides 
fall in to  tw o groups—one im m ediately  following 
cassiterite  including arsenopyrite, p y rite , and 
m arcasite , and a younger group of; sphalerite , 
galena, and  chalcopyrite. In  o th e r words, he 
recognizes cassiterite  only as older th an  undoubted  
p rim ary  sulphides. K i t t l 1 s ta tes th a t  no cassite rite  
younger th a n  s tan n ite  has y e t been observed. 
Careaga 2 recognizes cassite rite  only as an  early  
hydro therm al m ineral preceding th e  hydro therm al 
silver m inerals.

I t  would seem certa in  th a t  if secondary cassite rite  
were an  im p o rtan t featu re  of th e  B oliv ian  t in  veins, 
i t  would n o t have escaped de tection  in  all of these 
m icroscopic investiga tions of th e  paragenetic  
sequences of th e  m inerals. The u n an im ity  of 
in te rp re ta tio n  in  ascrib ing  th e  cassiterite  to  th e  
early  stage of th e  hypogene m ineraliza tion  is 
im posing evidence against any theo ry  p o stu la ting  
im p o rtan t secondary cassite rite  enrichm ent in  th e  
B oliv ian  veins which involves th e  solu tion  and 
redeposition  of cassiterite . I t  becomes incum bent 
upon th e  advocates o f such a  process to  p resen t 
equally  conclusive evidence of cassite rite  younger 
th a n  th e  la te  hypogene sulphides before th ey  can 
consider th e ir  th eo ry  established.

Conclusion.—The w rite r shows th a t  geological 
evidence in  support of secondary cassite rite  enrich
m ent in th e  B olivian t in  veins is m eagre and by  no 
m eans conclusive. Definite m ineralogical evidence 
is wholly lacking. T here is no convincing chem ical 
evidence establish ing a high degree of p ro b ab ility  
for such a process. Satisfy ing  evidence would 
have to  include proof of th e  occurrence of cassite rite  
younger in  th e  paragenetic  sequence of th e  vein- 
form ing m inerals th an  th e  la te  hypogene sulphides. 
The supporters of th e  th eo ry  have e n tire ly  neglected 
th is  m ost im p o rtan t line of evidence. Num erous 
paragenetic  studies of th e  B olivian t in  ores are 
unanim ous in  placing cassite rite  early  in  the  
sequence and older th a n  th e  late  sulphides of the  
hypogene m ineralization . The available evidence 
does no t w a rran t th e  conclusion th a t  th e  B olivian 
t in  veins p resen t th e  unusual phenom enon of 
im p o rtan t secondary cassite rite  enrichm ent.

The C a y ze r  T in  S m e l t i n g  F u r n a c e . — In
April, 1928, reference was m ade in  th e  M a g a z i n e  
to an article  in  th e  South A frican M in in g  and 
Engineering Journal describing a tin -sm elting  
furnace designed by  W . J . Cayzer. A fu rth er 
article appears in  th e  sam e journal for Ju ly  6, dealing 
with the position  of th e  Cayzer process, and of th is  
we give ex tracts herew ith.

The m ethod developed by Cayzer exposed a 
mixture of concentrates and coke to  rad ian t h ea t 
in a reducing a tm osphere, keeping th e  charge a t 
a tem perature  w ith in  th e  lim its of 900— 950° C.

1 Lindgren, W ., “ The T in  Deposits of C hacaltaya, 
Bolivia,” Econ. Geol., vol. 19, pp. 223—228, 1924.

2 L indgren, W ., “ R eplacem ent in  th e  T in-B earing 
Veins of Caracoles, B oliv ia ,” Econ. Geol., vol. 21, 
pp. 135-144, 1926.

U nder these conditions, th e  oxides of tin , iron, and 
o th er m etallics p resen t were reduced to  m etallic 
form , b u t w ithou t slagging or sin tering  of th e  charge. 
I t  was proposed to  provide a ro ta tin g  h earth  filled 
w ith  coke, w ith  discharge openings on th e  u n der
side, and  a system  of rabbles to  m ove th e  charge 
rad ia lly  outw ards across th e  h earth . The tin , 
being a t  these tem p era tu res m olten and  highly 
m obile, like  m ercury, would flow through  th e  porous 
bed and  fall th rough  th e  bo ttom  openings, th e  
rem aining m etallics, w ith  any  silica and  excess 
carbon being tak e n  over th e  to p  of th e  h ea rth  to  a 
separate  discharge po in t. The general arrangem ent 
of a proposed p ilo t furnace, w ith  a  nom inal capacity  
of one ton  of m etallic t in  p er day, is reproduced 
herew ith .

1 K ittl , E ., op. cit. supra.
2 Careaga. op. cit. supra.
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T h e  C a y z e r  T i n -S m e l t in g  F u r n a c e .

The furnace w hich is figured here was m ade and  found, from  th e  outset, n o t only in  securing
set up  a t  th e  F erre ira  Deep y a rd  of F ra se r and  th e  necessary tem p era tu re  on th e  h ea rth , b u t also
C halm ers (S.A.), L td ., u nder th e  personal super- in  m ain ta in ing  th is  tem p era tu re  w hen feeding

vision of th e  inven to r. Oil fuel was used for hea tin g  
in te rn a lly  th e  tw o R efrax  tu b es p rov ided  for 
rad ia tin g  h ea t to  th e  h ea rth , and  various ty p es of 
burners were tr ied . C onsiderable difficulty was

concentra tes, th e  reac tio n  req u irin g  considerable 
supplies of h e a t for i ts  m ain tenance . T he burner 
tip s  were set ac tu a lly  w ith in  th e  re frac to ry  tubes 
and  effective com bustion  an d  h e a tin g  w as only
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possible a t  an  appreciable distance aw ay from  them , 
that is, a t th e  end of th e  tu b es and  in  th e  up take . 
Several iron stacks were raised  to  such a  tem p era tu re  
that they collapsed under th e ir  own w eight before 
the necessary tem p era tu re  conditions could be 
stabilized inside th e  furnace. One or tw o  runs w ith  
cassiterite were achieved and 1J tons of m etallic 
tin, assaying 99-6%  pure, were produced.

Owing to  financial difficulties w ork was suspended 
at this point for some tim e. F resh  in te res t, however, 
is now being tak en  in  th e  process, and  experim ental 
development work on th e  p ilo t p lan t will be re 
started.

It is in teresting  to  note th a t  th e  average yearly  
output of t in  in  concentra tes in  South Africa 
is approxim ately equal to  th e  annual im p o rt of 
smelted tin , so th a t  a p lan t capable of handling  
the local cassiterite  o u tp u t would m ake th e  country  
practically self-supporting as regards th is  m etal. 
Realization and sm elting charges will be g reatly  
reduced, especially w hen an  efficient m ethod of 
heating is devised.

O p en-cu t  M in in g .—The U nited  S ta tes B ureau 
of Mines has issued B ulletin  298 dealing w ith  
methods adopted  in  strip p in g  and m ining coal, 
copper ore, iron ore, baux ite , and pebble phosphate, 
by F. E. Cash and M. W . von B ernew itz.

Open-pit m ethods of m ining, b y  which coal or 
ore is mined from th e  surface by  th e  use of g igantic 
steam or electric shovels, has been developed to  a 
point where during an average y ear approx im ately
19,000,000 tons of coal, 24,000,000 tons of copper 
ore, 32,000,000 tons of iron ore, 150,000 tons of 
bauxite, and 2,700,000 tons of pebble phosphate 
are mined in th e  U nited S tates. These q u an titie s  
total 78,000,000 tons, and a t  least four tim es th a t  
amount of overburden is stripped  to  expose these 
minerals for m ining. The g reat pow er shovels 
used in the  stripp ing  operations range in  d ipper 
capacity from 3 to  12 cu. yd ., weigh 125 to  850 
tons, and m ay cost $100,000 or m ore. A 15 yd. 
shovel, weighing 1,300 tons, has recen tly  been 
designed. S tripping as a  m ethod of m ining dates 
back to th e  early  m ining of coal, w hen overburden 
was removed by  p ick  and shovel, loaded in to  w heel
barrows or carts, and dum ped. Some of th e  early  
wheelbarrow runs and dum ps can still be seen in 
the anthracite  d istric ts of Pennsylvania. W hen 
the overburden becam e too heavy  to  m ove by  hand, 
horses w ith  ploughs and slip scrapers were used ; 
and later came wheeled scrapers for heav ier work 
or thicker overburden. Much of th e  developm ent 
of the coal s tripp ing  ind u stry  has tak e n  place in 
the Danville d is tric t, Illinois, where sm all p its  were 
opened in  1866. P ittsb u rg , Kansas, also w as th e  
scene of early  coal-stripping operations. In  1897 
the first steam  shovel was in troduced  in to  th e  iron 
range of M innesota, and in  1906 strip p in g  of copper 
ore w ith steam  shovels was s ta rted  a t  B ingham , 
Utah.

Bitum inous coal is s tripped  of its  cover and 
mined in  20 S tates of th e  Union. The to ta l p ro 
duction b y  stripp ing  operations is growing, 
particularly in In d iana , Illinois, Missouri, Oklahoma, 
Montana, and N orth  D akota. This o u tp u t is equal 
to about 3% of th e  to ta l coal produced in  all S ta tes. 
The strip  m ines range in  capacity  from a few hundred 
to  several thousand  tons a  day. The cap ita l
required to  purchase and equip a s trip  m ine is 
large. The land  m ay  cost $100 to  $500 an  acre ; 
a^6 or 8 yd. stripp ing  shovel costs $99,000 to  
$158,000 and  a loading shovel $15,000 to  $26,000 ;

locom otives cost $6,000 and u p ; tra c k  costs 
$27 to  $43 a to n  (about $2,000 a  mile) ; dum p 
cars cost $400 and  up ; and  a tip p le  m ay cost 
$3,000 to  $130,000, depending on th e  am oun t of 
m achinery installed . T his equ ipm ent has to  be 
placed and  considerable overburden rem oved before 
th e  m ining of coal can  be commenced. I t  is essential 
also th a t  th e  coal be  p icked  and screened before 
i t  is shipped to  consum ers. A n th rac ite  has been 
stripped  som ew hat irregularly , b u t th e  yearly  
to ta l exceeds 2,000,000 tons. In  all, an  enorm ous 
am ount of cover and  coal has been rem oved. 
S tripp ing  is being  done in  th e  N orthern , E astern- 
M iddle, and W estern-M iddle fields of Pennsylvania. 
T he cost of s trip p in g  and  m ining ranges from  $1-85 
to  $4-91 p er to n  of coal produced.

B itum inous coal m ining in  s trip  p its  has m ade 
increasing  strides, p a r tly  because of economic 
factors, p a rtly  because of th e  com parative sim plicity  
of operations, and  p a r tly  because of th e  g reat 
im provem ent in  equ ipm ent w hich has helped 
to  reduce costs. E lectric  s trip p in g  shovels of 
capacity  as high  as 12 and  15 yd., 3 yd. electric 
loading shovels, tra in s  w ith  15 to  40 yd. dum p cars, 
liqu id  oxygen explosive, m odern tipp les, and  a 
daily  p roduction  of up  to  5,000 tons of coal are some 
of th e  featu res of b itum inous s tr ip  mines. The 
cover is 15 to  60 ft. in  th ickness. A t one m ine in  
W yom ing th e  cover is rem oved successfully by  
hydrau lick ing . In  Illinois and  Ind iana  p a r t  of 
th e  cover a t  tw o m ines is rem oved by  drag lines 
and shovels in  tandem . The coal beds a re  18 to  
84 in. in  thickness, a lthough 22 ft. is being m ined 
in  M ontana and 79 ft. in  W yoming.

The strip p in g  and m ining of copper ore represent 
a  h ighly developed and  extensive phase of th e  
m ining ind u stry . In  a  recen t year 60 shovels 
stripped  a t  least 16,000,000 yd. of capping, and
24.000.000 tons of ore in  30 to  70 ft. benches 
in  m ountainous country . Iron  ore has been stripped  
and  m ined for years on an  enorm ous scale. 
Generally, operation  is on a g reater scale th an  th a t  
a t  open-p it copper m ines, b u t th e  average p ro 
d uction  of th e  m any  iron m ines is m uch less. 
No iron  m ine handles b y  a  large tonnage as m uch 
m ate ria l as th e  benches a t  Bingham , U tah , and 
few of th e  iron  m ines handle as m uch as th e  o ther 
copper m ines. How ever, th e  rem oval of up  to
21.000.000 yd. of capping and 35,000,000 tons of 
iron  ore in  a  season of e igh t m onths w ith  300 to  
400 pow er shovels in  operation  and  standard  
tran sp o rta tio n  system s is a  g reat feat.

W ell or churn  drills a re  used in  p rospecting  and 
in  b lasting  a t  s trip p in g  operations. The ty p e  to  
be used depends upon th e  character of th e  over
burden  o r ore, th e  m ethod of m ining, and  th e  
equ ipm ent available. P is to n  drills or ham m er 
drills are used a t  th e  m etal mines, particu la rly  for 
h ard  rock and  bench work, and also a t  an th rac ite  
p its . B lasting  is necessary a t  all b u t pebble phos
p h a te  m ines. W here well-drill holes have been 
p u t down i t  is necessary to  cham ber or spring  th e  
holes one, two, or th ree  tim es, occasionally more th an  
th a t.  Holes are sprung by  shooting  a  re la tively  
sm all charge of, say, 40% low-freezing dynam ite  
a t  th e  bo ttom , where a cham ber large enough for 
th e  charge requ ired  to  loosen th e  ground is formed. 
A t each succeeding springing th e  q u a n tity  of 
explosive is increased. For actual b lasting  b lack 
pow der is generally used a t  coal m ines, and  a t 
copper and iron m ines b o th  b lack pow der and 
d y nam ite  of various streng ths are used. Fuse and
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detonators and  electric  detona to rs w ith  b lasting  
m achines are used to  se t off th e  charge. In  general, 
air-drill holes are loaded w ith  s tick  explosives, 
tam ped, and  stem m ed w ith  various m ateria ls. 
B ulk explosives are som etim es used b u t requ ire  
ra th e r  m ore a tte n tio n  in  loading.

T he use of liq u id  oxygen explosive for shooting 
overburden is increasing, p a rticu la rly  a t  coal 
mines. The B ureau of Mines has in form ation  of its  
use a t  five large s tr ip  coal m ines. A t one p ro p e rty  
in  In d ian a  th e  physical and  financial resu lts w ere 
so sa tisfac to ry  th a t  th e  oxygen p lan t was doubled. 
B lack pow der was form erly  used. A t an o th er m ine 
liqu id  oxygen replaced dynam ite. A t a  large 
open-pit copper m ine in  Chile owned b y  A m erican 
cap ita l liquid  oxygen is now b reak in g  m ore th a n
1,000,000 tons a  year. The size of th e  oxygen 
p lan t was recently  trip led . I t  appears to  be ad ap ted  
to  open-p it w ork and its  use in  such pro jects will 
expand.

G reat advances have been m ade in  th e  design 
and  construction  of shovels. S tripp ing  shovels 
are m ade in  sizes ranging from  3 to  15 yd. capacity . 
L oading shovels range from  f  to  3J- yd. capacity . 
T here are 800 to  900 shovels of all ty p es w orking a t  
s trip  m ines. N a tu rally  m ost of these  a re  steam - 
driven, b u t th e  tren d  to  th e  use of e lectric  shovels 
and to  electrification of steam  shovels is decidedly 
upw ard. O pen-pit m ining is largely a  problem  
of tran sp o rt of s tripped  overburden and  m ined 
m inerals, and  th is  is m ore com plex a t  copper and  
iron m ines because of th e  bench system  of m ining. 
In  nearly  every  instance steam  locom otives are 
em ployed, and  certa in  ty p es have  becom e m ore 
or less popular, p a rticu la rly  a t  coal m ines, b u t, as 
w ith  th e  shovels, electric locom otives are finding 
a place, especially a t  copper and  iron  m ines.

S trip  or open-p it m ining is ad ap ted  to  m inerals 
of low m ark e t value. Fo r instance, a n th rac ite  
averages $5 • 60 in  value a  sh o rt ton  and  b itum inous 
coal $ 2 -2 0 ; copper, §2-80 to  $4-40 a  long to n ;  
iron, $4 • 55 a long to n  ; b au x ite , $6 • 15 a  sh o rt to n  ; 
and pebble phosphate, $3 a long ton . These sam e 
m inerals, except pebble phosphate, are also m ined 
by underground m ethods, som etim es in  th e  sam e 
d istric ts, and sell on th e  sam e m ark e t, y e t n a tu ra lly  
p roduction  costs are higher. Most of th e  coal and  
ores now being m ined by  open-p it m ethods could 
not, however, be recovered by  underground m ethods 
because of th e  shallow overburden and  con tingen t 
expense and  hazard.

S m e l t i n g  a t  R io  T in to .— T he A ugust B ulletin  
of th e  In s titu tio n  of M ining and  M etallurgy contains 
a p ap er by  H. R. P o tts  on p resen t d ay  copper- 
sm elting  practice  a t  R io  T in to . T he sm elting  
p lan t consists of six furnaces each 216 in . by  48 in. 
I t  has been runn ing  for over 20 years. T he am oun t 
of coke used a t  p resen t and for several years p a s t 
is 3-3% of th e  to ta l  burden  sm elted . In  earlier 
years m uch less coke was em ployed and  in  fact 
th e  operations were in  th e  n a tu re  of p y ritic  sm elting. 
This m ethod was abandoned  because i t  was necessary 
th a t  th e  p ick  of th e  ex p o rt su lphur ore should 
con stitu te  60% of th e  to ta l  charge and  m oreover 
too m uch copper was lost in  th e  slag. T he function  
of th e  sm elter a t  p resen t is th a t  of a  scavenger 
and, as far as possible, only  those ores a re  sen t 
in  which are too d ir ty  or have  too low a  su lphur 
con ten t to  be exported  d irec t for acid-m aking. 
A certa in  am ount of custom s business is done, 
and every  effort is m ade to  keep th e  average grade 
of all ore sen t to  th e  sm elte r as high  as possible.

A difficulty is to  find a good siliceous ore as flux 
for th e  iron  in  th e  py rite s , as m ost of th e  so-called 
q u artz  contains a  g reat deal of com bined silicates 
and runs very  low in  free silica. The result of the 
com bination  of high sulphur, which runs about 
26%  on th e  charge, and low free silica, means 
very  low m attes , which som etim es under the worst 
conditions drop down to  12% to  15% Cu, but 
w hich norm ally  can be k ep t around 20% Cu. 
The furnace charge for 1928 averaged :— First-class 
py rite s , 1 4 -4 % ; o th e r th a n  first-class, 3 3 - 8 % ;  
cupriferous q u artz , 24-3%  ; barren  quartz , 2-5% ; 
secondaries, 2 0 -2 % ; lim estone, 4 - 9 % ;  Total 
100-0% . The order in  w hich th e  materials are 
charged is : coke, py rite s , siliceous ore, limestone, 
and  slag, and  each furnace sm elts an  average of 
425 tons, exclusive of coke, in  24 hours, This is 
an  average figure, b u t in d iv idua l furnaces very 
often  exceed 500 tons in  th e  24 hours and sometimes 
even 600 tons. T he average leng th  of furnace 
cam paign is seven m onths, b u t cam paigns of over 
a  y ea r have been m ade. T he paper describes the 
co n stitu tio n  of th e  furnaces and th e  charges in 
som e deta il and gives sim ilar inform ation  relating 
to  th e  converters.

W a te r v a l  P l a t i n u m . — The South African  
A lin ing  and Engineering Journal for July 27 
con ta ins a descrip tion  of th e  m ine and dressing 
p lan t of th e  W aterv a l (R ustenburg) Platinum 
M ining Co., th e  operations of which were officially 
s ta r te d  on Ju ly  23 by  Dr. H ans Pirow , the Govern
m en t M ining Engineer. The p lan t has a capacity 
of 10,000 tons of ore pe r m onth . The ore is oxidized 
and  comes from  th e  M erensky no rite  reef. The 
C onsolidated Gold F ie lds has provided the  working 
cap ita l th a t  was requ ired  to  b ring  th e  company 
to  th e  p roducing stage, Douglas Christopherson 
is  chairm an , and  th e  m anagem ent is in  the hands 
of th e  techn ical staff of th e  com pany. The reef 
has been opened up by  a  series of 20 inclines placed 
200 ft. a p a r t  and  th e  rich  chrom ite  band  which rests 
on th e  n o rite  foot-w all is rem oved by  a reversed 
resuing m ethod. T his is th e  first tim e th a t surface 
oxidized p la tin u m  ores have  been worked and the 
co n cen tra tio n  p la n t is d ifferent from  the plant 
t re a tin g  su lphide ore a t  th e  o th e r South African 
mines.

T he ore, collected by  2 ft. gauge locomotives, 
runn ing  on a 2 ft. tra c k  along th e  line of the outcrop, 
is b ro u g h t to  th e  m ain  b in , w hich has a capacity 
of 500 tons. F rom  th is  i t  is fed to  a primary 
b reak er (30 in. by  12 in . B lake type) which reduces 
i t  to  m inus 2 in. The crushed ore is raised by a 
conveyor to  th e  secondary  crushing sta tion , where 
th e  m inus § in . m ate ria l is rem oved by two 5 ft. 
by  3ft. 6 in. V ib rax  screens o p erating  in parallel. 
The plus \  in . m ate ria l passes th rough  a coarse 
and tw o fine 24 in . Sym ons disc crushers. The 
whole of th e  feed, now m inus J  in ., is delivered by 
a second 24 in . b e lt conveyor to  th e  500 ton mill 
b in. From  th is  i t  is fed to  th ree  ball-m ills 5 ft. 6 in. 
d iam eter by  8 ft. long, o p erating  in  closed circuit 
w ith  rake  classifiers. The overflow from  the  latter 
is d is trib u ted  to  six teen  Jam es sand  tables. The 
tailings from  th e  la t te r  are dew atered  by  two 8 ft. 
b y  10 ft. cones, whose underflow  is fed to  a fourth 
ball-m ill again  operating  in  closed c ircu it with a 
rake  classifier. The overflow from  th is  circuit is 
d is tr ib u ted  to  a  group of e ig h t sand  tables. The 
ta ilings from  th e  la t te r  a re  again  dew atered  by  cones, 
an d  all cone overflows pass over corduroy tables 
before being passed to  th e  dum p v ia  a  thickening
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tank which recovers th e  w a ter for re tu rn  to  the  
circuit. C oncentrates from  th e  24 tab les go to  
the clean-up room  for fu rth e r trea tm e n t. As the  
primary tables, in  operation , show a d is tin c t s treak  
of metallics, i t  would seem th a t  final tre a tm e n t is 
again by g rav ity  concen tra tion , a  final cu t being 
obtained which is very  h igh  in  p latino ids, and  also 
contains gold. The bu lk  is now so reduced th a t  the  
product may be cleaned up w ith  acids to  rem ove 
as much base m etal as possible, g iving a realizable 
product known as “ m eta llics,"  w hich is largely 
precious m etals, though  still con ta in ing  chrom ite. 
It is understood th a t  ab o u t 50%  of th e  original 
platinoid contents of th e  ore will be recovered in 
this form. O ther cuts will also be produced, rank ing  
as concentrates, to  be stored  for subsequent 
extraction by o ther m ethods. The sim ple process 
described, giving an  ex traction , as m etallics, of 
about 50%, is expected to  be h ighly  profitable. 
If there be any discovery in  connection w ith  th e  
present process, th e  w rite r surm ises i t  to  be th a t  
oxidation has set free th e  precious m etal contents 
in the W aterval ore to  such an  ex te n t th a t  g rav ity  
concentration can be effective, when aided by fine 
grinding. I t  will be seen th a t  a t  p resen t fro th  
flotation is no t employed.

Anodes fo r  E le c t ro ly t i c  Zinc.— In  Ju ly  las t an 
account was given in these columns of th e  e lectro
lytic zinc system  and  p lan t designed by U. C. 
Tainton. A supplem ent to  th a t  a rtic le  now appears 
as Technical Pub lica tion  No. 221 of the  Am erican 
Institute of Mining and M etallurgical Engineers by 
U. C. Tainton, A. G. Taylor, and H . P. Ehrlinger, 
entitled “ Lead Alloys for Anodes in  E lectro ly tic  
Production of Zinc of H igh P u rity ."  In  th is  paper 
the authors describe th e  advantages of a lead- 
silver alloy in  place of pure lead.

Lead has h ith e rto  been the  stan d ard  m ateria l for 
anodes in  electrolytic zinc production  and i t  has 
been generally accepted th a t  th is  lead should be as 
free as possible from  im purities. Pure lead, how
ever, is no t en tirely  free from  objection. The plain  
lead anode gradually disin tegrates under electrolysis, 
so that the life of an  anode, say J  in. th ick , is 
frequently no t more th an  two years. P a r t  of th e  
lead from the anode finds its  w ay to  th e  cathode, 
lowering the  p u rity  of th e  deposited zinc and 
decreasing th e  hydrogen overvoltage. The rest 
of the lead th a t comes from th e  d isin tegration  of the  
anode goes into th e  m anganese dioxide which is 
precipitated in the  cells, rendering unsaleable w hat 
might otherwise be a valuable by-product. A still 
further d isadvantage of plain  lead anodes comes 
from th e ir tendency  to  bend or buckle during 
electrolysis, as a result of m tercrysta lline  oxidation. 
This makes it  necessary to  use a fairly  wide spacing 
between anode and cathode to  avoid short circuits, 
and thus leads to  a h igher power consum ption th an  
would otherwise be necessary. The power consum p
tion is also affected by th e  high decom position 
voltage a t  a lead peroxide surface. This paper 
describes a research directed  tow ards overcom ing 
some of these d isab ilities by  th e  use of lead alloys 
instead of pure lead. The authors decided to  con
centrate a tten tio n  on m etals th a t  could be m ade 
to alloy easily w ith  lead and p a rticu larly  those th a t  
formed more th a n  one oxide. Investigations were 
made of lead alloyed w ith  th e  following elem ents, 
either singly or in  com bination : arsenic, antim ony, 
barium, b ism uth , calcium , cerium , copper, m ercury, 
silver, thallium , tin . W hile a num ber of th e  alloys 
showed advantages over p lain  lead, there  was one so

outstand ing ly  superior th a t,  as soon as i t  was 
found, special a tte n tio n  was concentra ted  on it, 
leading even tually  to  its  adoption  in  th e  large 
p lan t. This was Pb-A g series contain ing no free 
silver, th a t  is, a t  or below th e  eu tectic  of 2-6% Ag. 
The au tho rs give details of experim ents com paring 
pure lead anodes and  lead-silver anodes containing 
1 % of silver. The silver alloy anode proved inferior 
in  p o in t of cu rren t efficiency to  th e  plain  lead anode, 
b u t superio r in  p o in t of te rm in al voltage and 
resistance to  a tta ck . E x am in atio n  under th e  
m icroscope of th e  tw o anodes showed th a t  th e  
ox idation  of th e  p lain  lead anode had  proceeded to  
an  appreciable dep th  while th e  silver-lead anode was 
p ractica lly  untouched. This a t  once suggested th a t  
w ith  th is  alloy buckling under electrolysis would be 
done aw ay w ith  and  i t  would therefore become 
possible to  use a  closer spacing. T he au tho rs also 
describe experim ents on th e  effect of em ploying 
o th er add ition  agents th an  glue, and found th a t  
silicic acid in  th e  p roportion  of 2 lb. pe r to n  of zinc 
gave a h igher cu rren t efficiency and lower am ounts 
of lead  in  th e  zinc.

S t r o n t i u m  S u p p l ie s .— In  a  rep o rt published 
b y  th e  U nited  S ta tes B ureau of Mines, R. M. 
Santm yers has reviewed th e  w orld 's supplies 
of s tro n tiu m  m inerals.

S tro n tiu m  salts are used m ainly in  th e  refining 
of beet-sugar, in  th e  m anufacture  of fireworks, 
in  m edicine, and  in  glass m aking. Deposits of 
s tro n tiu m  m inerals in  the  U nited  S ta tes have been 
discovered in  California, Arizona, Texas, U tah, 
and W ashington, b u t these have been worked 
only to  a lim ited  ex ten t, as i t  has been found 
more econom ical to  im port from  E ngland and 
Germ any. These las t tw o countries are together 
capable of furn ish ing  th e  w orld’s com paratively  
sm all requirem ents. The close p rox im ity  of th e ir  
deposits to  consum ing m ark e ts , th e  ease and 
cheapness of production , and th e  av a ilab ility  of 
w ater tran sp o rt p ractically  p ro h ib it successful 
com petition  in  th e  U nited  S tates. A lim it is placed 
upon th e  English dom inance, however, by  the  
existence of th e  Sicilian deposits, and th is  in  tu rn  
tends fu rth er to  in h ib it th e  developm ent of th e  
Am erican deposits. A lthough th ey  ordinarily  
cannot be worked profitably, th e  Sicilian deposits 
nevertheless do operate to  p rev en t advances in  
th e  price of B ritish  or Germ an celestite  beyond 
a p o in t th a t  covers th e  cost of m ining and tra n s 
porting  th e  Sicilian m ineral on m uleback to  the 
sea-coast. G erm any also is able to  ex ert a strong 
influence on th e  price of th e  raw  m ateria l by 
reason of its dom inance in m anufacturing  stron tium  
salts and chem icals.

A lthough stro n tiu m  occurs in  n a tu re  in  m any 
rocks and  m inerals, celestite (strontium  sulphate) 
and s tro n tian ite  (strontium  carbonate) are th e  only 
sources of com m ercial or in d u stria l s tro n tiu m  
compounds. Celestite is th e  m ore p len tifu l and 
w idely d is trib u ted  m ineral and  therefore  is m ore 
comm only used for th e  m anufacture  of s tro n tiu m  
salts and chemicals.

The stro n tiu m  com pounds which are comm ercially 
im p o rtan t are s tro n tiu m  hydroxide, used to  some 
ex te n t in  th e  beet-sugar refining in d ustry , and 
s tro n tiu m  n itra te , used in  fireworks for producing 
a  red  light. A sm all q u a n tity  of stro n tiu m  
compounds is used in  chem ical laboratories and in  
m edicines, and  th e  carbonate  is used in  th e  m anu
facture  of iridescen t glass. S tro n tian ite  is said 
to  have been used to  a lim ited  ex te n t in  the
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m anufacture  of basic b rick . In  som e countries 
sm all am ounts of celestite  have been em ployed 
to  replace bary tes for certa in  purposes, p rice  alone 
being th e  deciding factor.

D eposits in  th e  U n ited  S ta tes eas t of th e  
M ississippi R iv er have furnished excellent specim ens 
of b o th  s tro n tia n ite  and  celestite  b u t have  been 
of lit t le  com m ercial im portance. I t  would ap p ear 
th a t  sm all q u an titie s  m igh t be econom ically 
recovered by  hand  p ick ing  a t  various lim estone 
quarries in  south-w estern  M ichigan and  near 
Toledo in  north -w estern  Ohio. B oth  celestite  
and s tro n tia n ite  are found in  E ngland, Ireland , 
G erm any, and  Canada, and  celestite  in  Ind ia , 
France, and  Sicily. The B ritish  deposits of celestite  
are th e  m ost im p o rtan t and  furn ish  su b stan tia lly  
th e  en tire  requ irem ents of all countries, including 
th e  U nited  S ta tes. C elestite deposits of econom ic 
in te re s t occur a t  G iershegen in  W estphalia , 
G erm any, and a t  Obergem beck, and  H elm scheid 
in  W aldeck. W estphalia  s tro n tia n ite  is m uch m ore 
difficult to  m ine th an  is celestite  in  G loucestershire, 
England, and  th e  o u tp u t is com paratively  sm all. 
This, tog e th e r w ith  th e  fact th a t  th e  deposits are 
largely exhausted , practica lly  p ro h ib its  com petition  
by  G erm an stro n tiu m  m inerals in  th e  w orld’s 
m arkets w ith  th e  cheaply  produced an d  m ore 
ab u n d an t English  celestite. As a lready  m entioned, 
celestite has been ob tained  in  Sicily, where i t  occurs 
associated w ith  crystallized  sulphur, aragonite , 
calcite, and  gypsum  a t  G irgen ti, C altanessetta, 
and  o th e r su lphur localities. T he p ro d u c tio n  is 
no t accurate ly  know n b u t a t  tim es is fa irly  large, 
as considerable q u an titie s  hav e  been sh ipped  to  
Germ any.

The sugar in  beet-sugar m olasses w ill n o t 
crystallize o u t readily . The molasses is now largely 
used in  “ m olasses ca ttle  food,” b u t p a r t  of th e  
sugar is recovered from  the  rem ainder by  th e  lim e 
process or th e  osmosis process. T he Scheibler or 
s tro n tiu m  process is said to  be m ore effective th an  
e ith e r of these. T he m ethod  is founded upon th e  
readiness of s tro n tiu m  hydrox ide to  com bine w ith  
the  sugar to  form  saccharates, which can be separa ted  
and  afterw ards decom posed by  carbon dioxide.

The sa lt of s tro n tiu m  m ost in  dem and for 
pyro techn ics is th e  n itra te , b u t th e  carb o n a te  
and chloride also a re  used in  sm all q u an titie s .

W hen alloyed w ith  copper s tro n tiu m  is sa id  to  
ac t as a  harden ing  agen t in  castings and to  free 
them  from  blow-holes. The alloy  is m ade by adding 
m etallic  s tro n tiu m  to  th e  m elt or by  th e  electrolysis 
of fused stro n tiu m  chloride or o th er s tro n tiu m  salt, 
using a  m olten  copper cathode. I t  is s ta te d  th a t  
th e  electrical co n d u ctiv ity  of copper is n o t m ateria lly  
changed by  th e  sm all percen tage of s tro n tiu m  
required .

Ground celestite  has been used to  some ex ten t 
as a su b s titu te  for b a ry tes as a filler, and  for o th er 
uses, since i t  has nearly  th e  sam e physical p roperties . 
I t  is also reported  th a t  celestite  has been successfully 
used in  place of b a ry tes in  th e  m an u fac tu re  of a 
p roduct analogous to  lithopone.

S H O R T  NOTICES
M o is tu re  in  Coal.  Industrial and Engineering 

Chemistry of Ju ly  15 con ta ins a  p ap er on th e  
de term ination  of th e  m oistu re  co n ten t of coal 
and sim ilar substances, w ritte n  by  M anfred 
M annheim er.

F lo ta t io n  P u lp .  Technical Publication No. 224 
of th e  A m erican In s t i tu te  of Mining and 
M etallurgical Engineers, gives an account of a study 
of reducing and oxidizing agents and lim e consump
tion  in flotation pu lp , carried  o u t by  th e  research 
staff of th e  U nited  Verde Copper Company.

P u lv e r iz e d  F u e l  a t  Sea.  In  th e  Engineer for 
A ugust 2 th ere  is an account of th e  installation 
of pow dered fuel p la n t on th e  “ P .F .S . Swiftpool.”

New Coke W orks.  T he Iron and Coal Trades 
Review  for June  28 gives a  descrip tion  of the works 
of th e  C onsett Iron  Com pany, w hich embodies 
coke ovens of th e  new O tto  twin-flue regenerative 
type.

I r o n - o r e  S in t e r .  G. M. Schw artz in Technical 
Publication No. 227, of th e  Am erican Institu te  of 
M ining and  M etallurgical Engineers, describes 
favourab le  resu lts in th e  use of sintered iron-ore 
charges for b las t furnaces.

C o m m e r c i a l  T h o r iu m .  The m etallography of 
com m ercial tho rium  m ade by  th e  Ca-CaCl2 process 
has been inv estig a ted  b y  E dm und S. Davenport, 
and  th e  resu lts are published  in Technical Publica
tion No. 226 of th e  A m erican In s titu te  of Mining 
and  M etallurgical Engineers.

M e r c u r y - C a d m i u m  Alloys. R obert F. Mehl 
and Charles S. B a rre tt  describe th e ir  investiga
tion  of th e  c ry sta l s tru c tu re  of m ercury a t low 
tem pera tu res , and  th e  p roperties of mercury- 
cadm ium  alloys, in Technical Publication No. 232 
of th e  A m erican In s t i tu te  of Mining and 
M etallurgical Engineers.

M e ta l lo g r a p h y .  M ining  and Metallurgy for 
A ugust con tains an artic le  on th e  preparation of 
th in  m etallic specim ens for microscopic examina
tion  w ritte n  by  R. A. R agatz.

E le c t r i c a l  G e a r  in  M ines.  The inspection and 
te s tin g  of m ine-type electrical equipm ent for the 
purpose of perm issib ility  are described by L. C. 
Usley, E. J . G leim  and H. B. B ru n o t in Bulletin 
No. 305 of th e  B ureau of Mines, Washington.

I r o n  in  N o r t h e a s t e r n  M in n eso ta .  Economic 
Geology for A ugust contains an account of the 
geology and  genesis of th e  Agawa iron formation 
in N ortheaste rn  M innesota, by  J . T. Stark.

Z inc  Alloy f o r  R oofing .  In  Technical 
Publication No. 232 of th e  Am erican Institu te  of 
M ining and  M etallurgical Engineers E. A. 
A nderson gives th e  resu lts  of a s tu d y  of an alloy 
of zinc con tain ing  1% copper and 0.01% 
m agnesium , w ith  a view  to  i ts  use as corrugated 
roofing.

C r y s t a l  S t r u c t u r e  of C o p p e r - t in  Alloys. A
no te  on th e  c rysta l s tru c tu re  of th e  a Copper-tin 
alloys by  R o b e rt F. Mehl and  Charles S. 
B a rre tt  is published in Technical Publication 
No. 231 of th e  A m erican In s t i tu te  of Mining and 
M etallurgical Engineers.

S teel .  In  Technical Publication No. 230 of the 
Am erican In s t i tu te  of M ining and  Metallurgical 
Engineers, A. B. K ingel and  J . J . Egan give 
experim ental d a ta  on th e  equilibrium  of the iron- 
oxide-carbon system  in m olten iron. In  Technical 
Publication No. 229 of th e  sam e In s titu te , C. H. 
H erty , J r . ,  gives som e d a ta  on th e  diffusion of 
iron oxide from  slag to  m eta l in th e  open-hearth 
process.

W ro u g h t  I r o n .  Technical Publication No. 228 
of th e  A m erican In s t i tu te  of M ining and 
M etallurgical Engineers, gives deta ils  of th e  Byers 
New Process in th e  m anufactu re  of W rough t Iron
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RECENT PA T E N T S PUBLISHED
p#" A copy o f the specification o f  a n y  o f  the patents m entioned in

this column can be obtained by sending  Is. to the Patent Office,
Southampton B u ild ings, Chancery Lane, London, W .C . 2, w ith
a note o f the num ber and  year o f the p a ten t.

719 of 1928 (283,470). D r .  I n g .  B o h u s l a v  S t o c e s ,  
C z e c h o s lo v a k i a .  A m e t h o d  o f  c o o l i n g  a i r  by  f i r s t  
drying t h e  a i r ,  a n d  t h e n  m o i s t e n i n g .

4,117 of 1928 (285,040). P a u l  G r e d t ,  L uxem 
bourg. A process fo r form ing b riq u e tte s  from  
iron-ore concentrates, characterized  by  th e  feature  
that a portion of th e  ore is sep ara te ly  reduced and 
afterwards mixed w ith  th e  original m ateria l and 
then oxidized to  form  a cem ent.

4.668 of 1928 (315,444). L e o  F r e d e r i c k  
R e i n a r t z  and J o h n  H u n t e r  N e a d ,  M iddletown, 
Ohio. A process for producing com m ercially pure  
iron or iron-alloys.

6.669 of 1928 (314,822). R e g i n a l d  J o h n  
L e m m o n , London. Im provem ents in th e  recovery 
of mineral or m etal values by fro th  flo tation  by  th e  
use of certain  isomeric chem icals for th e  su lphidizing 
of oxidized ores.

9,700 of 1928 (314,579). S t a n l e y  C o c h r a n  
S m i th ,  London. Im provem ents in th e  electro
deposition of m etals from  acid solution, using 
insoluble electrodes, and arrang ing  for th e  n e u tra li
zation of acid generated in th e  process.

9.786 of 1928 (314,585). A l b i n  C a r l s o n ,  
Schwartau bei Liibeck, G erm any. A new and im 
proved m ethod of increasing th e  o u tp u t from  
mechanical roasting  furnaces, involving pre-heating  
of the m aterial by  escaping gases of com bustion.

10,004 of 1928 (288,208). C o m p a g n i e  d e s  
M in e s  d ' O s t r i c o u r t ,  Oignies, F rance. The use 
of high tension discharge betw een high tension 
wires and sheet m etal p lates for th e  p recip ita tion  
of dust particles, is modified b y  th e  in troduction  
of a grating between the  electrodes, which creates 
differences of field streng th .

10,036 of 1928 (288,973). I . G. F a r b e n i n d u s t r i e  
A.-G., Frankfort-on-M ain, Germ any. Refining of 
chromium ores.

10,374 of 1928 (288,333). T h e  B r i t i s h  T h o m s o n -  
H o u s t o n  C o . ,  L t d . ,  London. Im proved processes 
for refining alkali and alkaline-earth  m etals, and 
the production of alloys of these m etals.

10,548 of 1928 (315,245). B u r r o w s  M o o r e ,  
London. A process and  app ara tu s for grading 
solid m aterials by  m eans w hich  cause th e  m ateria l 
to be carried in a fluid s tream  th e  cross section of 
which is suddenly contracted  and then  expanded.

10,948 of 1928 (315,459). S o c i e t a  I t a l i a n a  
p e r  l e  I n d u s t r i e  M i n e r a r i e  e  C h e m i c h e ,  I t a l y .  
Metallic oxides are trea ted  and purified by  m eans 
of hydrocarbons.

11,214 of 1928 (300,248). T h e  B a r b e r  A s p h a l t  
Co., Philadelphia. The prepara tion  and composition 
of an alloy which is especially re sistan t to  th e  action 
of nitric acid.

11,396 of 1928 (315,481). F r a n k  C o l l i n g r i d g e ,  
Llanelly. Im provem ents in processes w hich recover 
metals from scrap by  electrolysis.

16,621 of 1928 (311,955). D a v i d  F e r g u s o n ,  
Edinburgh. Surveying apparatus, which, by  m eans 
of a travelling  wheel and  a ttach ed  barom etric  
apparatus, produces graphical profile records.

17.786 of 1928 (314,667). T h e  I n t e r n a t i o n a l  
N i c k e l  C o . ,  W . J. H a r s h a w  and F. K. B e z z e n -  
b u r g e r ,  U nited S tates. Nickel anodes especially 
characterized by electrical non-passivity .

N EW  BOOKS, P A M P H L E T S , Etc.
Copies of the books, etc., mentioned below can be obtained 
through the Technical Bookshop of The M in in g  M agazine , 
724, Salisbury House, London, E.C. 2.

Die K a o l in la g e r  in  Sch les ien .  B y D r .  I n g .
E g o n  P r a l l e .  P aper backs, octavo, 52 pages, 
illu stra ted . Price R eichm arks 3.60. H alle  (Saale) : 
W ilhelm  K napp.

The  E v o lu t io n  of th e  Ig n e o u s  R ocks.  By
N. L. B o w e n .  Cloth, octavo, x  +  334 pages, 
illu stra ted . Price 23s. Princeton : P rinceton
U niversity  Press, and London : Oxford U niversity  
Press.

R ecen t  G eolog ical  In v e s t ig a t io n s  in  th e  
P o t a r o  R iv e r  D is t r ic t .  B y  H. J. C . C o n o l l y  
and  S m i t h  B r a c e w e l l .  P aper folio, w ith  2  m aps. 
Georgetown, D em erara : The G overnm ent p rin ters.

S p ec ia l  R e p o r ts  on  t h e  M in e ra l  R eso u rc es  
of G r e a t  B r i ta in .  Vol. xxxi.— B all  Clays.  
B y D r . A l e x .  S c o t t .  Cloth, octavo, x  +  73 pages, 
illu stra ted . Price 2s. 6d. London : H.M.
S ta tionery  Office.

M e m o ir s  of th e  G eolog ical  S u rv e y  of E n g la n d  
a n d  Wales : T he  C o u n t r y  a r o u n d  O sw es t ry .  
B y C. B. W e d d ,  B. S m i t h ,  W . B. R. K i n g ,  and
D. A. W r a y .  W ith  contribu tions by  T. C. 
C a n t r i l l ,  and H . H . T h o m a s .  Cloth, octavo, 
x ix  +  234 pages, illu stra ted . Price 5s. 6d. 
London : H.M. S ta tionery  Office.

S u m m a r y  of M in ing  O p e r a t i o n s  in  B r i t i sh  
C o lu m b ia ,  for six  m onths ended June 30th, 1929. 
Compiled by  J o h n  D. G a l l o w a y .  P aper backs, 
68 pages, illustra ted . V ictoria : B ritish  Columbia 
D epartm en t of Mines.

The  S u p p o r t  of U n d e r g r o u n d  W ork ings  in  
th e  C oa lf ie lds  of L an c a s h i r e ,  C h e sh i r e  and  
N o r th  Wales. P aper backs, 92 pages, illu stra ted . 
Safety  in M ines’ R esearch Board. P aper No. 55. 
Price 2d. London : H.M. S ta tionery  Office.

N igeria .  Annual R eport of th e  M ines’ D ep art
m en t for 1928. P aper folio, 6 pages and 3 
appendices. London : The Crown Agents.

O u tp u t  a n d  E m p l o y m e n t  a t  M e ta l l i fe ro u s  
Mines,  Q u a r r ie s ,  etc.,  during  th e  q u a rte r  ended 
M arch 31, 1929. Paper, 5 pages. Price 4d. London : 
H.M. S ta tio n ery  Office.

A b s t r a c t s  of S c ien t i f ic  a n d  T ec h n ic a l  
P u b l ic a t io n s  from  th e  M assachusetts In s titu te  
of Technology, Jan u ary -June, 1929. P aper backs, 
75 pages. Cambridge, M assach u se tts : The
Technology Press.

Geology of H y d e r  a n d  Vicinity, S o u th e a s te r n  
A laska, w ith  a  reconnaissance of Chickamin 
R iver. B y A. F. B u d d i n g t o n . P ap er backs, 
124 pages, illu stra ted , w ith  m aps. Price 35 cents. 
B ulletin No. 807 of th e  U nited S tates Geological 
Survey, W ashington.

A er ia l  P h o to g r a p h ic  S u rv ey s  in S o u th e a s te r n  
Alaska .  B y R . H . S a r g e n t  and F r e d  H . M o f f i t .  
P aper backs, 20 pages, w ith  2 m aps. Price 15 
cents. Pages 141-160, B ulletin No. 797-E, of th e  
U nited S tates Geological Survey, W ashington.

T he  M o th e r  Lode S y s te m  of C a li fo rn ia .  
B y A d o l p h  K n o p f .  P ap er backs, 8 8  pages, 
illu stra ted , w ith  geological m aps. Price 55 cents. 
Professional P ap er No. 157 of th e  U nited  S ta tes 
Geological Survey, W ashington.

U g a n d a  P r o t e c t o r a t e .  A nnual R eport of th e  
Geological Survey D epartm en t for th e  year ended 
Decem ber 31, 1928. P aper backs, folio, 43 pages, 
w ith  key-m ap. Price 3s. E n tebbe  : The Govern
m en t P rin ters .



192 THE MINING MAGAZINE

The  C o p p e r  D ep o s i t s  of M ich ig an .  B y B. S.
B u t l e r ,  W. S. B u r b a n k ,  and o thers. P ap e rb ac k s , 
238 pages, illu stra ted , w ith  geological m aps. Price 
$2.50. Professional P ap er No. 144 of th e  U nited  
S tates Geological Survey, W ashington.

COMPANY REPORTS
T e t iu h e  M in ing  C o r p o r a t io n .— This com pany, 

which, in 1925, took  over certain  R ussian lead- 
zinc-silver deposits from  Selection T rust. L td ., and 
o thers, has issued its  rep o rt for th e  y ear ended 
Septem ber 30, 1928. The rep o rt shows th a t  during 
th e  year, 47,302 m etric tons of ore, assaying 11T 
lead and 14'8% zinc were trea ted  for the  production  
of 12,886 tons of zinc concentra tes assaying 
45 '3%  zinc, and 6,797 tons of lead concentra tes 
assaying 71'9%  lead and carry ing  58 oz. of silver 
p er ton . T he ore reserves a t  th e  end of th e  year 
were estim ated  a t  1,015,816 tons averaging 8T  oz. 
silver, 10'3% lead and 12'9% zinc, as com pared 
w ith  966,122 tons averaging ST  oz. silver, 10'6% 
lead and  13'7% zinc a t  th e  end of th e  previous 
year, an increase of 49,694 tons. In  ad d ition  to  
these reserves there  are 99,000 tons of ore and 
tailings in dum ps a t  th e  surface. The year's  
w orking resulted  in a  loss of ¿28,628, m aking a 
to ta l d eb it balance of ¿53,291. A dditional p lan t has 
been b u ilt to  enable th e  mill to  t r e a t  100,000 tons of 
ore per annum , by  m eans of w hich i t  is expected  
th a t  th e  costs will be lessened and profits th u s  m ade.

F a b u lo s a  M ines C o n so l id a te d .— This com pany, 
w hich was registered  u nder B olivian law  in 1921 
to  w ork groups of tin  mines in Bolivia, has issued 
its  rep o rt for th e  year ended D ecem ber 31, 1928. 
D uring th e  year Messrs. Beresford and  Glidden 
resigned th e  m anagem ent of th e  p roperties, and 
la te r  Mr. Beresford resigned from  th e  board . The 
production  of tin  concentra tes during  th e  year 
was 33,158 qu in ta ls of 100 lb ., an increase of 
5,789 qu in ta ls on th e  preceding year. D aring  th e  
la t te r  p a r t  of th e  y ear th e  p lan t a t  th e  m ines and 
mills was thoroughly  reorganized, and  im proved 
w orking is expected in th e  c u rren t year. T he n e t 
loss on th e  y e a r’s w orking am ounted  to  ¿15,440.

R h o d e s ia n  a n d  G e n e r a l  A sb es to s  C o r p o r a 
t io n .— The rep o rt for th e  y ea r ended M arch 31, 
1929, gives th e  o u tp u t of fibre a t  29,991 tons, 
of w hich 18,306 tons were from  Shabanie, 7,481 
from G ath ’s and 4,204 from  King. The ore reserves 
a t  M arch 31 were e stim a ted  a t  231,740 tons, as 
against 164,673 tons a t  th e  end of th e  p revious year. 
The w orking profit for th e  y ea r was ¿323,704, 
of which ¿319,181 was d istrib u ted  as d ividends, 
equal to  30% . A serious flood a t  th e  Shabanie 
m ine occurred early  in  th e  year, b u t th e  m ines 
are now w orking norm ally.

R h o d e s ia  B ro k e n  H ill  D e v e lo p m e n t .— This 
com pany, w hich works lead, zinc, and  vanad ium  
p roperties in  N orth-W estern  R hodesia, shows in  the  
rep o rt for th e  y ear ended D ecem ber 31, 1928, th a t  
th e  production  of lead and zinc for th e  year was 4,676 
and 9,579 tons respectively . Sales of these m etals 
realized ¿327,416, b u t th ere  was a loss on th e  year's  
w orking of ¿26,078 which was covered b y  tra n s 
ferring a like  am oun t from  th e  reserve account. 
The y e a r’s operations have shown th a t  th e  acid 
p lan t will have to  be enlarged to  enable zinc p roduc
tio n  to  be b rough t up  to  th e  desired stage. The 
rep o rt also gives th e  zinc and  lead o u tp u t for the  
first 7 m onths of 1929, as 6,481 and  1,635 tons 
respectively.

W aihi G r a n d  Ju n c t io n .— D uring th e  year 
ended Decem ber 31 la s t 25,493 tons of ore were

trea ted  by  th e  W aihi Com pany, in accordance 
w ith  th e  ex isting  agreem ent, th e  am oun t received 
being ¿5,205. The n e t profit for th e  y ear was ¿1,928, 
of w hich ¿1,725 w as absorbed as d ividend, equal to 
Id . per share, free of tax . A considerable amount of 
developm ent w ork  has been done on th e  Eastern 
p ro p erty  and some blocks of p ayab le  ore are stated 
to  have been opened up.

DIVIDENDS DECLARED
A m a l g a m a t e d  Z inc .—4% , less tax , payable 

O ctober 10.
A ndes  C o p p e r .— 75 cents., less tax , payable 

A ugust 12.
A n g l o - O r i e n t a l  M in ing .— 3|-%, less tax, 

payab le  A ugust 31.
B a la g h a t  G o ld .— Is., less tax , payable  Sept. 28.
C e n t r a l  P r o v in c e s  M a n g a n e s e  O re .—7J%, 

payab le  O ctober 1.
K u a la  K a m p a r . — 4d., less tax , payable 

A ugust 31.
N o r th  B ro k e n  Hill.— 3s., less tax , payable 

Septem ber 30.
N u n d y d r o o g .  —9d., less tax , payable October 4.
P a t in o  M ines  a n d  E n te r p r i s e s  Consolidated. 

— 4s., less tax , payab le  Septem ber 28.
R h o d e s ia n  a n d  G e n e r a l  Asbestos .—2s. 6d., 

less tax , payab le  O ctober 16.
S e lec t io n  T r u s t .— Is., less tax , payable 

A ugust 26.
W itb a n k  C o l l ie ry .— 6d., less tax , payable 

O ctober 4.

N EW  COM PANIES REGISTERED
G r e a t  T a n a m i  G old  M ines  Syndicate.—

R egistered A ugust 14. C apital : ¿20,000 in ¿50 
shares. O bjects : To ca rry  on th e  business of
prom oters, m iners, prospectors, etc.

New G u in e a  G o ld f ie ld s .  —R egistered in Sydney. 
C apital : ¿5,250,000. C ontracts for th e  acquisition 
b y  th a t  com pany  of th e  p roperties, etc., of the 
Edie D evelopm ent Com pany are now in course of 
p rep ara tio n .

T in  P r o d u c e r s ’ A sso c ia t io n  (Incorpora ted ) .— 
R egistered  as a  com pany  lim ited  by guarantee, 
w ith  an u n lim ited  n u m b er of m em bers, each liable 
for ¿5 in th e  ev en t of w inding up. O bjects: 
To prom ote  th e  consideration  am ong members 
of all questions affecting th e  production  of tin, 
and  to  w a tch  over and  p ro tec t th e ir  interests. 
The m anagem ent is vested  in a Council, the first 
m em bers of w hich are : Sir Cyril K. B utler (chair
m an of Consolidated Tin Mines of Burm a) ; L. G. 
A ttenborough , m ining engineer ; O. T. Lempriere, 
M elbourne, A ustralia , m eta l m e rc h a n t; J . Howeson, 
H alcot, Bexley (chairm an of th e  Anglo-Oriental 
M ining Corporation) ; S t. Jo h n  W inne (director 
of Geevor Tin Mines) ; H . W augh, Eastern 
m e rc h a n t; and  R . Paw le, Rookwood, Reigate 
(chairm an of Ipoh Tin).

W est A f r i c a n  M ines  a n d  E s t a t e s .— Registered 
A ugust 6. C a p ita l : ¿120,000 in  100,000 Seven per 
Cent. Preference an d  500,000 O rd inary  shares of 
4s. each. O b je c ts : To a d o p t agreem ent with 
W est African Mines and  E sta te s , etc. Directors: 
J. A. Cooper, S. S. Briggs, and  G. Park ins. Office: 
B road S treet House, L ondon, E.C. 2.

Z le tovo  M ines.— R egistered  as a  pub lic  company. 
C apita l : ¿137,500 in 5s. shares. O bjects : To
acquire m ines, m ineral and  o th e r properties in 
an y  p a r t  of th e  w orld and  to  ad o p t an  agreement 
w ith  Georgine N. P a tch itch  and  th e  Selection Trust.


