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E D IT O R IA L

RE G U L A R  readers of th e  M a g a z in e  will 
be so rry  to  learn  th a t  prolonged ill- 

h ea lth  has necessita ted  th e  re tirem en t of 
E dw ard  W alker from  th e  ed itorsh ip , a 
position  he has occupied since 1916. 
Mr. W alker will for th e  p resen t rem ain  on 
th e  board  of M ining P ublications, L td ., so 
th a t  he will no t a ltoge ther lose touch  w ith  
those w ith  w hom  he has w orked so happ ily  
for m an y  years, and  i t  is hoped  th e  relief from  
responsib ility  will resu lt in  an  im provem ent 
in his health .

IN th is  issue is published  an  artic le  on th e  
S ta n trg  Mine in Y ugoslavia, w hich has 

been w ritte n  by  Dr. A lfred B ram m all. The 
a u th o r describes a m ode of em placem ent 
w hich is of exceptional in te rest. The correct 
in te rp re ta tio n  of geological d a ta  has been 
of inestim able value du ring  th e  developm ent 
of th is  m ine, w hich before long prom ises to  be 
a  considerable producer of lead and  zinc.

AMONG th e  New Y ear H onours appear 
th e  nam es of Sir T hom as G regory 

F oster, P rovost of U n iv ersity  College, 
L ondon, and  u n til la te ly  Vice-Chancellor of 
th e  U niversity , who becom es a  B aronet, 
and  Professor Jo h n  Sam uel B ram e, of th e  
D ep artm en t of C hem istry  and  M etallurgy, 
R oyal N aval College, Greenwich, who is 
aw arded  the  C .B.E.

TH E  annual d inner of th e  Im peria l 
College held  on D ecem ber 9 was as 

u sua l th e  occasion of some p ronouncem ent 
as to  th e  fu tu re  of th e  College. A t th is  
function  it  fell to  P rofessor W. W . W a tts  
to  rem ark  th a t  the  new  S ta tu te s  of London 
U n iv ersity  p resen ted  problem s w hich the  
G overnors of th e  College were try in g  loyally  
to  solve. L et us re ite ra te  th e  hope th a t  
th e  R oya l School of Mines w ill lose no th in g  
b y  an y  changes w hich m ay  occur. The 
occasion served also to  in troduce to  m any  
th e  new  R ector, Colonel H. T. T izard , 
who took  th e  cha ir in th e  absence of Lord  
B uckm aster.

T H E  ex ten t to  w hich alluv ia ls are now 
adays being m ined  for th e  recovery  of 

gold, p la tinum , and  t in — especially t in — 
m akes th e  appearance of a  new  book on th is  
sub ject of special im portance , p a rticu la rly  
as no like tex t-b o o k  has been published  for 
some years. I t  is w ith  p leasure, therefore, 
th a t  we announce th e  p roduction  b y  M ining 
P ublications, L td ., of “ M ining of A lluvial 
D eposits by  D redging and  H ydrau lick ing ,” 
th e  au th o rs  cf w hich, Messrs. W . E. T horne 
and  A. W. H ooke, are too  well know n in  
th e ir  special held to  need any  in troduc tion  
here. A review  of th e  book w ill be found 
elsewhere in th is  issue.

TH E  s ta te m en t m ade b y  th e  ch a irm an  of 
th e  L ena G oldhelds a t th e  m eeting  

la st m o n th — th a t  a lthough  th e  com pany  is 
now  m aking  a  profit of £30,000 a  m o n th  
th e y  find them selves unab le  to  ,get any  
rem ittan ce  to  th is  side— is ce rta in ly  no t 
ca lcu la ted  to  a t tr a c t  fu rth e r  ca p ita l for 
R ussian  m ining. W hen th e  L ena com pany 
resum ed operations u n d er th e  concession 
agreem ent d oub ts  were expressed in  well- 
in form ed q u arte rs  as to  th e  w isdom  of 
th e ir  ac tion , th e  view  being held  th a t  i t  
w as one th in g  to  get th e  gold o u t of th e  
m ines an d  an  en tire ly  d ifferent th in g , under 
p resen t conditions, to  get i t  ou t of th e  
c o u n try — an d  th e  L ena com pany  m u st by  
now have reached  th e  sam e conclusion.

IN our issues of Ju n e  and  S ep tem ber la s t 
th e  developm ent of those railw ays 

w hich m ay  in fu tu re  serve th e  N o rth ern  
R hodesian  an d  K a ta n g a  copper fields was 
referred  to  a t some length . F u r th e r  progress 
seems forecast by  th e  decision of th e  G overn
m ent of S ou thern  R hodesia to  ap p o in t 
a com m ission, headed  by  tw o form er U nion 
railw ay  engineers, to  investiga te  th e  
p o ten tia lities  of th e  proposed S ino ia-K afue 
p ro jec t and  also to  inqu ire  in to  th e  
advan tages of th e  extension  of th e  line 
from  B eit B ridge, spanning  th e  L im popo 
R iver, to  connect w ith  th e  m ain  line a t  
W est N icholson or som e p o in t on th e  
S om abula line. S im ultaneously  it  is
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announced  th a t  railw ay  ra tes  are to  be 
reduced  and  th a t  of th is  reduction  N orthern  
R hodesia is receiving th e  g rea ter po rtion  
of th e  benefit, as ra te s  th e re  are a t present 
h igher th a n  in S outhern  R hodesia. Thus 
th e  R hodesian railw ay  au th o rities  appear 
to  be m aking  a  b id  for som e of th e  traffic 
which m u st even tua lly  trav e l over th e
B enguela railw ay  w hen th e  B elgian section 
is com pleted.

Silver
F o r th e  person who possesses it, u n 

d oub ted ly  th e  first requirem ent of a shilling 
is th a t  i t  shall purchase one shillingsw orth 
of goods. I t  is also u n doub ted ly  tru e , 
such is th e  in te g rity  of our com m ercial 
system , th a t  th e  shilling of to -day  ran k s  
equally  w ith  th e  now occasional V ictorian 
coin in th is  respect. T his fact is so m uch 
tak en  for g ran ted  th a t  it requires some
m ental effort to  realize th a t  our m odern 
silver coinage has no t th e  sam e in trinsic  
value as th a t  of our forefathers. T his
tra in  of tho u g h t is engendered by  tw o events 
of th e  p as t m o n th — (1) th e  repo rt for 1928 
of th e  D ep u ty  M aster of th e  R oyal M int and 
(2) th e  record low price of th e  m etal.

T he rep o rt on th e  w ork of th e  R oyal 
M int tre a ts  a  m atte r-o f-fac t sub ject in 
a  m anner w hich m akes m uch of i t  excellent 
reading. D ealing w ith  th e  issue, in 1928, 
of th e  new  coinage in troduced  by  O rder 
of Council in 1927, th e  repo rt adm its th a t 
th e  experim ents w ith  silver-copper-nickel 
alloys carried  ou t during 1920-1922 were 
discouraging, b u t th e  w orst features in 
these earlier efforts have now practically  
d isappeared. The com position of the  p resen t 
coinage is a  q u a te rn ary  alloy, consisting 
of 50%  silver, 40%  copper, and  5%  each 
of n ickel and  zinc, th e  in troduction  of the  
last-nam ed  m e ta l being th e  novelty , although 
th e  q u a n tity  used for th is  purpose is no t 
likely to  be of m uch assistance to  zinc 
producers. H ere, how ever, we are m ainly  
concerned w ith  tw o issues—th e  fac t th a t  
there  is only 50%  of silver in  th e  new  coins 
and  th e  adm ission of the  au tho rities th a t 
it is no t yet felt th a t  a com plete solution 
of th e  silver-coinage-alloy problem  has yet 
been found.

As regards th e  low price of silver, th e  
world is faced w ith  th e  position  th a t  the  
dem and for th is  m e ta l does n o t equal the  
p roduction, b u t w hether th is  will m ean th e  
form ation of a silver research association

rem ains to  be seen. F o r m any  years th e re  
has been a  decline in th e  use of silver for 
currency purposes, due to  th e  increased 
adoption  of th e  gold s ta n d a rd  and, a t  any  
ra te  in  th e  case of our own coun try , to  th e  
high price ru ling  for th e  m eta l on th e  te rm in a
tion  of the  W ar. Of the  countries w hich still 
re ta in  a silver currency the  m ost im p o rtan t 
is China, which has alw ays absorbed a large 
p a r t of the  to ta l production  of th e  m etal. Of 
late, however, in sp ite  of th e  im proved 
political s ituation , th a t  coun try  has been a 
seller, th e  p robab ility  being th a t  currency 
hoarded  b y  th e  w ar-lords and  th e ir  bankers 
to  pay  for m unitions is now  being unloaded. 
Mexico also still re ta in s  a  silver standard , 
b u t as she is a producer it is as such th a t  the  
low price of silver affects her, as it becom es 
necessary to  cu rta il p roduction . C ertain  
C entral A m erican s ta tes  and  P ersia  also 
keep to  th e  silver standard , b u t th e  am ount 
absorbed by  these countries can only be a  
sm all one. L astly , th e re  is a  v as t am ount of 
silver currency in circulation  in Ind ia , b u t 
here the  coinage is fixed on a gold-exchange 
basis and  th e  situa tion  is n o t therefore felt 
so keenly. The recent slum p in th e  silver 
m arke t seems to  be m ain ly  due to  over
production , which is accen tua ted  by  the  heavy  
selling from  China. In  view of th e  adm ission 
in the  repo rt th a t  th e  best silver-alloy for 
our own coinage is no t yet found, i t  m igh t 
be suggested th a t  fu rth e r search should 
be hard ly  w orth  while, now th a t  silver- 
m eta l is a t such a low figure.

A  P lea  for D o lcoa th

I t  is doub tfu l w hether th e  nam e of any  
m ine is b e tte r  know n th a n  th a t  of D olcoath, 
and  th e re  have been periods w hen it  w as 
a  nam e to  conjure w ith. The p resen t, 
however, does n o t seem to  be one of those 
happy  tim es and  unless some m odification 
of th e  conditions w ith  regard  to  th e  T rade 
F acilities loan is forthcom ing it  is n o t easy 
to  see how  th e  m ine can  be reopened. A t 
the  m eeting la st m on th  some plain  speaking 
was indulged in, b u t we feel i t  was fully 
justified. W hilst i t  is desirable as fa r as 
possible no t to  dwell on th e  lack  of 
im p artia lity  existing  in  m any  directions 
during th e  progress of th e  W ar, one canno t 
refrain, in  dealing w ith  th e  presen t position 
of D olcoath, from  poin ting  ou t how th e  
Cornish m ines were penalized, th e  price of 
th e ir  produce being fixed on account of
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n atio n a l— or perhaps m ore co rrec tly  in te r
n a tio n a l— considerations. The loss, how 
ever, w as n o t borne b y  th e  na tion , b u t b y  
th e  m iners and  th e ir  em ployers. W hile 
in  o th er p a r ts  of th e  co u n try  strikes were 
th rea ten e d  a n d  h igher wages secured, th e  
Cornish m iner con tinued  stead ily  a t  w ork 
w ith o u t any  increased rem unera tion . I t  m u st 
be rem em bered, too , th a t ,  a lthough  th e  price 
th e  m ines received for th e ir  produce was fixed, 
th e re  w as no restric tio n  of th e  charges for 
supplies, m ost of w hich, especially coal, 
w ere m uch  heavier.

T h a t th e  in justice of th e  tre a tm e n t m eted  
o u t to  these m ines w as recognized b y  those 
in pow er a t  th e  tim e is ev iden t from  th e  
ap p o in tm en t of a  B oard  of T rade C om m ittee 
to  consider th e  question. T h is com m ittee 
su b m itted  its  rep o rt in  M arch, 1920, and  
s ta te d  :

I t  has been s trong ly  im pressed upon us, 
and  we th in k  w ith  considerable justification , 
th a t  th e  tin -m in in g  in d u stry  is e n titled  to  special 
consideration  on  account of th e  following 
re a so n s :— (1) T he price  of t in  was depressed 
by  d irec t G overnm ent action , and  if th e  G overn
m en t h ad  n o t in te rv en ed  th e  price would have 
reached and  been m ain ta in ed  a t  a m uch h igher 
figure during  th e  la te r  period of th e  W a r ; (2) 
th e  price of t in ,  in  consequence of G overn
m en t action , was depressed to  th e  e x te n t of 
ap prox im ate ly  £100 p e r to n , w ith  subsequent 
loss to  th e  Cornish tin -m in ing  in d u stry  ; (3)
th e  tin -m in in g  in d u stry  in  Cornwall did no t 
receive G overnm ent assistance sim ilar to  th a t  
g iven to  c e rta in  o th e r industries, n o r was its  
labour p ro tec ted  to  th e  sam e e x te n t during  th e  
W ar.
In  view  of th e  charac ter of th e  B oard  of 
T rad e  C om m ittee’s rep o rt i t  was felt th a t  
som e consideration  should be given to  th e  
claim s of th e  m ines affected, w hich h ad  
n o t only ex h au sted  th e ir  resources, b u t in 
m an y  cases h a d  h ad  to  borrow  m oney to  
keep going. T here was, how ever, a  change 
of G overnm ent an d  th e  m a tte r  was shelved.

T he position  now  is th a t  ¿77,000 is owing 
to  th e  G overnm ent. Those associated  w ith  
th e  com pany are  satisfied th a t  th e y  can 
ra ise  th e  necessary  cap ita l to  re s ta r t  th e  
m ine if th e  G overnm ent will agree to  le t 
th e ir  loan  s ta n d  on th e  sam e basis as th e  
new  cap ita l. This p roposal has  so fa r been 
refused. The G overnm ent spokesm an has 
s ta te d  th a t  th e y  h av e  no  funds a t  th e ir  
d isposal for help ing Cornish m ining, b u t 
no fu rth e r  g ran t is asked for, so far as 
D olcoath  is concerned. W hen so m uch 
m oney is being  allocated  in  o the r directions 
w ith  th e  ob ject of lessening or p reven ting  
unem ploym ent, i t  is n o t easy  to  u n d erstan d

th e  refusal b y  th e  G overnm ent of th e  
proposal w hich h as  been p laced  before th em . 
T he reopening of D olcoath  w ill p u t  several 
hu n d red  m en again  in to  w ork— a n d  in  
Cam borne alone th e re  are  sa id  to  be 700 
unem ployed— a n d  ta k e  th e m  off th e  dole, 
th e  rece ip t of w hich m ust, from  w h a t we 
know  of th e  C ornish m iner, be rep u g n a n t 
to  h im . A t th e  m eeting  la s t m o n th , on 
th e  p roposal of a  shareholder, a  reso lu tion  
was passed  ask ing  th e  T rade  F acilities 
C om m ittee to  reconsider th e ir  decision an d  
to  co-operate w ith  th e  d irec to rs in  assisting  
to  raise th e  fu rth e r  funds req u ired  to  re s ta r t  
th e  m ine an d  it  is to  be hoped , for th e  cred it 
of th e  G overnm ent and  th e  w elfare of th e  
Cornish m iner, th a t  i t  will m eet w ith  a  
favourab le resu lt.

T in
G reater progress has been m ade du rin g  the  

p as t m o n th  in th e  d irection  of p u ttin g  th e  
tin  m ining in d u stry  on a  sounder basis 
th a n  during  an y  prev ious sim ilar period, 
a lthough  m uch  still rem ains to  be done. 
N o one w as su rp rised  to  learn  th a t  th e  
proposal th a t  th e  sm elters should  hold 
a  percen tage of th e  ore was je ttiso n ed  and, 
as we s ta te d  a  m o n th  ago, th e  desired  resu lt 
now looks like being ach ieved b y  a  restric tio n  
of w orking hours. T he D u tch , how ever, 
have y e t to  be h ea rd  from  on th is  p o in t and, 
in  view  of th e  fac t th a t  th e  B a n k a  and  
B illiton  m ines are m ain ly  G overnm ent- 
owned, th a t  th e ir  w orking costs are low—  
as th e y  em ploy m ain ly  im p o rted  Chinese 
labou r— and  th a t  th e y  m eet th e  position  
of low  prices b y  closing dow n th e ir  low- 
grade m ines, th e re  m ay  be som e difficulty 
in  securing th e ir  adhesion to  an y  schem e 
for res tr ic tin g  o u tp u t.

The la te s t p roposal p u t fo rw ard  b y  th e  
Council of th e  T in  P ro d u cers’ A ssociation 
is th a t  during  th e  cu rren t y ear all m ining 
opera tions shall cease from  10 p .m . on every  
S a tu rd ay  till 6 a.m . on th e  following M onday, 
and  also for a  week during  th e  cu rren t 
m o n th  an d  a  w eek during  n e x t m o n th , and, 
if deem ed necessary, a  w eek in  M arch. 
These recom m endations h av e  been com 
m un ica ted  to  th e  m em bers of th e  Council 
a t  p resen t in  M alaya an d  A u stra lia  an d  
have been app roved  b y  m em bers in  th e  E ast. 
As to  N igeria— in w hich co u n try  th e re  
is a  difference in  th e  w ork ing  hou rs— th e  
Council are  assured  th a t  p roducers w ill 
ad o p t an  equ ivalen t cu rta ilm e n t to  th a t
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recom m ended for th e  E ast. W ith  regard  
to  B olivia, th e  Council are also assured of 
th e  suppo rt in  principle of th e  m ajo rity  
of th e  production  in th a t  coun try , a lthough 
some m odification of th e  schem e m ay  be 
necessary in  th e  case of lode-m ining 
operations.

A fu rth e r  m ove w hich should also prove 
advan tageous to  th e  tin -m in ing  in d u stry  
is th e  fusion of four ou t of th e  five sm elting 
com panies. W hether th e  fifth—th e  S tra its  
T rad ing  C om pany—will come in la te r  rem ains 
to  be seen. T he four in  th e  com bine—  
details of w hich are given in  our Com pany 
R eg istra tions— are th e  E aste rn  Sm elting, 
W illiam s H arvey , Cornish T in , and  Penpoll. 
As w as p o in ted  out b y  Sir George Penny, 
a t  th e  m eeting  la s t m on th  of th e  E aste rn  
Sm elting C om pany, th e  pooling of research  
and  general in te rests  cannot do o ther th an  
resu lt in h igher efficiency in  sm elting practice, 
com bined w ith  a  corresponding reduction  
in costs, w hich will n a tu ra lly  be of m ateria l 
advan tage  to  th e  tin  m ining industry .

T h e S u ction  Cutter D redge

Two papers were published for discussion 
a t th e  D ecem ber m eeting  of th e  In stitu tio n , 
one by  G. A. More en titled  “ S uction-C utter 
D redging for T in  in  M alaya ”  and  th e  o ther 
b y  E . J .  V allentine en titled  “ Some N otes on 
B ucket D re d g in g ” ; th e  form er will be 
found sum m arized elsewhere in  th is  issue and 
i t  is hoped to  deal w ith  th e  la tte r  nex t m onth . 
T he in te rest of th e  first proved, however, 
to  be so m uch g rea ter th an  th a t  of the  
second th a t  i t  occupied th e  a tten tio n  of 
th e  m em bers for th e  whole of th e  tim e 
available, th e  proceedings being ra th e r  in 
th e  n a tu re  of a  post mortem. B o th  the  
au th o rs  were absen t and  th e  usual procedure 
of in troducing  p apers b y  d epu ty  was departed  
from . D iscussion was, therefore, em barked 
upon im m ediate ly  and  as th is  in its  early 
stages w as m ain ly  of an  adverse character 
th e re  w as a  feeling th a t  an  in troduction  
w ould have been desirable. T h a t th e  
opening rem arks should be d irected  
against th e  suction  c u tte r  dredge was hard ly  
surprising, considering its  record in th e  
E as t, a lthough  h ad  th e  firm  responsible 
for th e ir  in sta lla tion  on m any  of th e  p roperties 
some five years ago been in  a  position 
to  effect certa in  im provem ents th e  verd ic t 
m ight have been different. The only suction 
c u tte r  dredge installed  in N igeria did  no t

add  to  th e  rep u ta tio n  of th e  engineer 
responsible an d  involved  th e  com pany 
concerned in heavy  expend itu re . T he a tta c k  
was led b y  Dr. W . R. Jones, who was 
supported  b y  Messrs. W. J .  P ayne, L. G. 
A ttenborough , E . T. M cCarthy, and  J . H. 
Ronaldson. A t th is  stage, how ever, Dr. 
Cullen in te rposed  and, as all th e  rem arks 
h ad  com e from  w h a t m igh t be regarded  
as th e  opposition, called upon Professor 
T rusco tt to  give some views on th e  o ther 
side. T his w as ce rta in ly  an  unusual 
experience— to  have  a  paper in troduced  
a fte r its  a u th o r’s argum ents h ad  been 
severely criticized.

A lthough a t  a d isadvantage, Professor 
T ru sco tt ab ly  dea lt w ith  th e  paper, th row ing  
in to  prom inence th e  hopeful aspects of the  
subject. H e disposed, for exam ple, of the  
bogey raised b y  one of th e  opponents 
b y  his rem ark  th a t  tin s tone  in  clay could 
be as easily lost in  bucket dredging as 
w ith  th e  suction  cu tte r  dredge. Professor 
T ru sco tt also em phasized th e  incapacity  of 
th e  bucket dredge to  deal successfully w ith  
p innacled  ground or ground w ith  a  h a rd  
b o tto m  and  under such conditions ind icated  
a  possible sphere of usefulness for, a t  any  
ra te , some suction  principle. In  th is  s tan d  
he h ad  th e  suppo rt of Sir A lbert K itson, 
who felt th a t  th e  argum ent had  been too  
one-sided. Sir A lbert m ade a  good  po in t 
w hen he suggested th a t  i t  d id  n o t follow 
th a t  a  suction  c u tte r  dredge was failing in 
its  ta sk  because second and th ird  re - tre a t
m en ts of th e  ground produced fu rthe r 
recoveries of tinstone, for th e re  m ight 
conceivably be som ething w rong w ith  th e  
tin-dressing system , resu lting  in some of 
th e  tin s to n e  going over w ith  th e  tailings. 
H e also reinforced th e  previous speaker’s 
argum ents as to  th e  possible u til ity  of th is  
ty p e  of dredge in uneven ground, instancing 
potholes in s tream  beds, w here gold is a p t 
to  concentra te.

Speaking generally  it  w ould seem th a t, 
while th e  opponents of th e  suction  cu tte r  
dredge a t p resen t hold th e  field— and  for 
very  good reasons—th ere  m ay  be m ore to  
be said  in  favour of th is  ty p e  th a n  was 
h eard  a t th e  m eeting. Some m odification 
of th e  c u tte r  m ay  y e t be looked for, though  
Mr. P ayne th in k s th a t  every  conceivable 
k in d  has been tr ie d , and  Dr. Cullen’s plea 
for fu rth e r dispassionate consideration  of 
th e  claim s and  possibilities of th e  suction 
c u tte r  dredge—notw ith s tand ing  its  p as t m is
deeds— m erits  a tten tio n .
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In trod u ction .— The N ew Y ear has no t 

opened badly . The im provem ent in th e  gold 
position encouraged th e  view in some quarte rs 
th a t  th e  B ank  ra te  w ould be reduced, b u t no 
change has been m ade, th e  ra te  rem ain ing  a t 
5% . There has been a  sharp  se t-back  in  th e  
price of silver, a  new  low record  hav ing  been 
touched. The an tic ip a ted  su b stan tia l im 
provem ent in  tin  is y e t to  com e and  o ther 
base m etals a t  th e  m om ent are n o t too good.

T ransvaal.—T he o u tp u t of gold on the  
R an d  during  D ecem ber was 813,574 oz. 
and  in ou tside d is tric ts  37,560 oz., m aking 
a  to ta l of 851,134 oz., as com pared  w ith  
861,593 oz. in  N ovem ber. A t th e  end of 
D ecem ber th e  num ber of na tives  w orking 
a t th e  gold m ines was 184,280, as com pared 
w ith  186,941 a t  th e  end of N ovem ber.

The accom panying tab le  gives deta ils  of 
th e  d iv idends p a id  by  th e  R an d  gold m ining 
com panies during  1928 and  1929. T here are 
no no tab le  varia tio n s in  these figures during  
th e  period under review  :—

1st
half,
1928.

2nd
half,
1928.

1st
half,
1929.

2nd
half,
1929.

Brakpan ................................
s. d. 

4 9
s. d. 
5 0

s. d.
4 9

s. d. 
5 0

City Deep ............................ — — — —
Consolidated Main Reef .. 1 3 1 0 1 0 1 0
Crown Mines (1 0 s .) ............. 2 6 3 0 3 3 3 3
G eduld ..................................... 3 3 3 6 3 0 t 3 3 |
Geldenhuis D e e p ................. — 6 6 6
Government Areas (5s.) . . . 2 3 2 3 2 3 2 3
L a n g laag te ............................ 1 6 1 6 1 6 1 6
Meyer & Charlton ............. — — —
Modder B (os.) ................... 2 0 2 0 2 0 2 0
M odder Deep (os.) ............. 3 3 3 6 3 3 3 6
Modder E a s t.......................... 1 9 2 0 2 0 2 0
New Modder (1 0 s .) ............. 7 0 7 0 7 0 7 0
New S tate A re a s ................. 1 U 1 6 1 6 1 0
N ourse .................................. 6 0 6
Robinson Deep (A, Is.) . . 1 6 1 6 1 6 1 6
Robinson D eep (B) ......... — — —
Rose Deep .......................... 0 — — __

Simm er & Jack  (2s. 6 d .). . . — — — —
S p rin g s ................................... 3 3 3 6 3 6 3 9
Sub Nigel (10s.) ................. 3 0 3 o 2 0 2 0
Van Ryn .............................. 0* 0* 6* 6*
Van Ryn Deep ................... 4 0 4 0 3 6 3 0
Village Deep ........................ — 0 6 0
W est S p rin g s ........................ 9 1 0 1 0 1 0
W itw atersrand Gold . . . . 6 0

* Tax paid. |  On increased capital.

The to ta l d iv idends of th e  R an d  m ines 
for 1929 a t  £8,085,018 show an  increase of 
£105,000 as com pared w ith  1928.

A lthough  a t  th e  q u a rte rly  m eeting  last 
m o n th  of th e  T ran sv aal C ham ber of Mines 
Mr. Jo h n  M artin , who presided, s ta te d  th a t  
th e  n a tiv e  labou r supp ly  was below an y th ing  
experienced  on th e  gold m ines for over tw o 
years, he  expressed a  hopefu l view  as to  
th e  fu tu re . H e p o in ted  ou t th a t  th e  
m ain tenance of th e  w hite  staffs a t  th e ir
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presen t level was due to  th e  confident ex 
pec ta tion  th a t  m easures w ould be adop ted , 
in  co-operation  w ith  th e  G overnm ent, for 
m ateria lly  im proving  th e  n a tiv e  labou r 
position  an d  ensuring  an  ad e q u a te  an d  
stab le  supply.

An agreem ent h as  been en te red  in to  b y  
w hich th e  R obinson D eep will acqu ire th e  
m ining righ ts and  ce rta in  p la n t and  
m ach inery  of th e  Village D eep, th e  purchase 
price being £337,500, of w hich £300,000 is 
payab le  on com pletion of tran sfe r  an d  th e  
balance tw elve m onths, la te r. T here is 
subsequen tly  to  be a  reo rgan ization  of th e  
R obinson D eep cap ita l, b u t th e  righ ts 
a tta c h in g  to  th e  “ A ” shares are to  rem ain  
unaltered .

W hilst some d isap p o in tm en t m ay  have 
been fe lt b y  shareholders of th e  S im m er an d  
Ja c k  Mines a t th e  non -paym en t of a  d iv idend  
for th e  p as t year, th e re  w ould  seem  to  be 
good reason for th e  course adop ted . Al
though  an  in ad eq u a te  n a tiv e  labou r supply  
restric ted  operations, developm ent values 
during  th e  y ear were of such an  encouraging 
n a tu re  th a t  th e  cap ita l exp en d itu re  p ro 
gram m e decided on som e tim e  ago was 
accelerated , w hich w ill n a tu ra lly  benefit th e  
w orking of th e  m ine an d  be reflected  in  
profits a t  an  earlier d a te  th a n  w ould o th e r
wise have been th e  case.

T here is a  general feeling on th e  R a n d  
th a t  i t  w ould be a  m is take  to  close dow n 
th e  N ew K leinfontein  m ine, concerning 
which a  G overnm ent Com m ission is holding 
an  inquiry . In  som e q u a rte rs  d irec t G overn
m en t assistance is urged, w hilst in  o thers 
it is felt th a t  th e  co n tin u atio n  of operations 
m igh t be ensured  by  a  rem ission of ta x a tio n .

D iam on d s.— The profit of th e  P rem ier 
C om pany for th e  year ended  O ctober last 
was £273,319, as com pared w ith  £356,821 for 
th e  preceding year, th e  G overnm ent share 
being £163,991 and  th e  com pany’s propor- 
tion  £109,328. There was a  su b s tan tia l de
crease in th e  num ber of loads w ashed, 
owing to  n a tiv e  labou r shortage, an d  also 
a  decline in th e  average yield.

Sou th ern  R h od esia .— The o u tp u t of 
gold during  N ovem ber was 46,219 oz., as 
com pared  w ith  46,923 oz. in O ctober an d  
47,705 oz. in N ovem ber of 1928. O th er o u t
p u ts  in N ovem ber were : Silver, 7,135 oz. ; 
copper, 125 t o n s ; coal, 108,783 t o n s ; 
chrom e ore, 31,899 t o n s ; asbestos,' 
4,096 t o n s ; m ica, 14 t o n s ; d iam onds’, 
62 carats.
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Follow ing on th e  announcem ent in  th e  
M a g a z in e  for D ecem ber of th e  agreem ent 
betw een T u rn e r and  N ewall and  the  
R hodesian  and  G eneral A sbestos Cor
poration , in  w hich th e  form er firm  offered 
shareholders of th e  la tte r  five T u rner shares 
for every  four R hodesian  shares, a  fu rth e r 
step  in th e  am algam ation  of Rhodesian 
asbestos in te rests  is to  be recorded, Messrs. 
T urner and  N ew all hav ing  exercised th e ir  
op tion  to  purchase th e  H avelock p roperty  
on th e  S outh  Sw aziland border a t  a price 
app rox im ating  a  q u arte r of a  m illion sterling.

N orthern  R h od esia . —  D u rin g  th e  
q u a rte r  ended Septem ber 30 la st six m ore 
bore-holes were com pleted by  th e  R oan 
A ntelope Copper Com pany, four of them  on 
th e  R oan  A ntelope p roperty , one on the  
R oan  E xtension , and  one on th e  M uliashi 
area. The first five show th e  ore-horizon to  
be very  uniform  in th ickness w ith  th e  copper 
con ten t averaging abou t 3-5%. The 
M uliashi hole showed 1-9 feet of payable 
ground  assaying 2-11% copper. Surface 
p lan t for sinking th e  B e a tty  Shaft was 
finished, b u t owing to  shortage of na tive  
labour w ork w as confined to  im provem ents in 
th e  w orkings already  com pleted. The erec
tion  of pow er-plant, com pressors, an d  o ther 
surface buildings is proceeding sm oothly.

W ork done by  R hodesian Congo B order 
Concession, L td ., during  th e  past year has 
shown th e  ex ten t of th e  ore-bearing s tra ta  to  
be approx im ate ly  100 m iles in  length . In  
accordance w ith  th e  arrangem ents betw een 
th e  com pany and  th e  B ritish  S outh  Africa 
Com pany 14 areas covering approxim ately
74,000 acres have been taken  up  for fu rthe r 
developm ent.

W est A frica .—The re tu rns for the  past 
year m ust have prepared shareholders of the 
A shanti Goldfields C orporation for the  in 
creased final dividend of 40% , which w ith  
th e  in te rim  d istribu tion  paid  in Ju ly  last 
brings th e  to ta l for 1928-29 up to  65% , or 
10% m ore th a n  for 1927-28.

The F a n ti Consolidated rep o rt for th e  
year ended Decem ber 31 last— published on 
Ja n u a ry  8— shows a  profit of £135,237, or 
£31,930 m ore th an  for 1928. As in the  
previous year, £30,000 is placed to  reserve, 
w hich now stands a t £60,000, a n d  th e  final 
d iv idend  and  bonus recom m ended w ill b ring  
th e  to ta l d istribu tion  for th e  year to  18f%  
as com pared w ith  12 j%  for 1928.

A u stra lia .—The exhaustive s ta tem en t 
of Mr. Agnew a t th e  L ake View and  S ta r 
m eeting  tow ards th e  end of la s t m on th

— w hich will be found elsewhere in th is  
issue— ind icated  th a t  th e  views held  by  
Dr. M aclaren and  o thers as to  th e  various 
lodes likely to  be m et w ith  in th e  com pany’s 
extensive area— a sm all sketch  p lan  of 
which was given in th e  M a g a z in e  for Ju ly , 
1928— are being fulfilled. As Mr. Agnew 
was a t pains to  po in t out, however, there  
is need for th e  shareholders to  have 
patience.

A t the  Briseis m eeting last m on th  th e  
C hairm an referred to  the  prospect of 
resum ing operations. The T asm anian  
G overnm ent—who are anxious to  see w ork 
re s ta r ted —have expressed th e ir  willingness 
to  assist and  suggestions have been m ade 
to  them  by  th e  directors. These have  been 
accepted b y  th e  T asm anian  P arliam en t, 
w ith  certain  m odifications. As soon as 
th e  d irectors know  th e  character of these, 
th e y  in tend  to  form ulate th e ir  scheme and  
subm it it to  th e  shareholders. I t  will 
be rem em bered th a t  illu strations showing 
th e  character of th e  d isaster a t th e  Briseis 
m ine were given in  th e  M a g a z in e  for 
A ugust last.

M alaya. — A circular to  shareholders of 
Tronoh Mines gives up -to -da te  in form ation  
as to  th e  position of th e  com pany. T his shows 
th a t  there are now four dredges in operation, 
tw o on th e  old p ro p erty  and  tw o on the  
T anjong area. The o u tp u t of these for 1929 
is es tim ated  a t 1,939 tons, as com pared w ith  
1,197 tons for 1928. The pontoon  for th e  
fifth  dredge, w hich is also to  operate  in the  
T anjong  area, w as launched in N ovem ber last. 
P articu lars are also given of th e  various 
com panies in w hich Tronoh Mines is 
in terested . P erhaps th e  chief of these is 
the Sungei Besi Mines, in connection w ith  
which th e  hydro-electric power scheme is 
all b u t com pleted. As to  the  Sungei B esi’s 
Village area, on w hich stripp ing  operations 
were com m enced abou t the  m iddle of last 
year, th e  necessary p lan t and  m achinery  have 
been ordered and  some of i t  is a lready  in 
tra n s it to  th e  m ine. The new  opencast in th e  
Village area is being laid  ou t and  equipped 
w ith  electrically-operated  shovels, w hich are 
expected  to  resu lt in  considerable w orking 
economies being effected as com pared w ith  
th e  operations a t the  old mine. W hen the  
designed scale of operations is a tta in ed  it  is 
an tic ip a ted  th e  Sungei Besi o u tp u t w ill be 
doubled. As to  th e  Sungei W ay D redging, 
a th ird  dredge is s ta te d  to  be now  on order 
and  its  m anufactu re  well in  hand.

F o r th e  year to  Ju n e  30 la st th e  production
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of th e  K epong D redging C om pany—whose 
dredge com m enced w orking a t  th e  beginning 
of Ju n e , 1928—w as 3 1 9 | tons, ob ta ined  from  
899,700 cubic yards, an  average of 0-8 lb., 
w hich realized  £39,422, an  average of 
£123 7s. 8d. per ton . A fter allow ing for 
dep recia tion  on p la n t, e tc., th e  p rofit w as 
£7,502.

T he ^iew  e n te rta in ed  in som e q u a rte rs  as 
to  th e  in ad eq u acy  of th e  am o u n t p rov ided  
to  com plete th e  program m e of th e  P erak  
R iv er H y d ro -E lec tric  Pow er C om pany, L td ., 
h a s  p ro v ed  to  be justified . In  J u ly  la s t i t  was 
an n o u n ced  th a t  an  ad d itio n a l exp en d itu re  of 
£350,000 w ould  ensure th e  com pletion  of th e  
eng ineering  w orks. T h ree  m o n th s  la te r, 
how ever, i t  w as s ta te d  th a t  a  fu rth e r  £250,000 
w ould  be  requ ired , b ring ing  th e  to ta l 
a d d itio n a l am o u n t to  £600,000, to  w hich  has 
to  be  ad d ed  £250,000 ad v an ced  b y  b an k s  in  
connection  w ith  th e  ex tension  of th e  s tream  
s ta tio n s . T he F.M .S. G overnm ent, on hav ing  
th e  p o sitio n  p laced  before them , have  
in tim a te d  th e ir  w illingness to  advance on 
loan  th e  £850,000 req u ired  a t  5%  in te rest.

B u rm a.— In  o rder to  clear off its  in 
d eb tedness , th e  A ng lo -B urm a T in  C om pany 
p ropose to  c re a te  £80,000 7%  first m ortgage 
d eb en tu res , th e  cred ito rs h av in g  expressed 
th e ir  read iness to  accep t sam e in  se ttlem en t 
of th e ir  deb ts. A t th e  m eeting  la s t m o n th  
i t  w as also  s ta te d  th a t  th e  vendo rs h ad  
in tim a te d  th e ir  w illingness to  re tu rn  30,000 
shares of th e  pu rchase  consideration  received 
in  resp ec t of th e  T habaw le ik  p ro p erty .

C an ad a .— T he m in era l o u tp u t of th e  
D om in ion  for la s t y ea r again  estab lished  
a  reco rd  a t  $303,876,000. T he gold p roduc
tio n  w as 1,915,000 oz., tow ards w hich 
O n ta rio  c o n trib u te d  1,606,000 oz., w hilst 
th e  o u tp u t of copper w as 242,402,000 lb., 
of w hich B ritish  C olum bia produced
103,000,000 lb . T he silver o u tp u t a t
22,368,000 oz. show ed an  increase in q u a n tity  
b u t a  decrease in value as com pared  w ith  
1928.

C orn w all.— A t th e  m eetings on J a n u a ry  3 
th e  schem e for am alg am atin g  th e  E a s t Pool 
and  Tolgus com panies w as approved . The 
ca p ita l of E a s t Pool is to  be increased to  
£300,000 by  th e  c reation  of 200,000 new  
shares of 5s. each, an d  Tolgus shareholders 
are to  receive one E a s t Pool for every  th ree  
Tolgus shares. T he developm ent w ork p ro 
posed p rovides for th e  opening of th e  Tolgus 
p ro p e rty  th ro u g h  th e  E a s t Pool w orkings.

D erb ysh ire .— The rep o rt of th e  Mill 
Close Mines, L td ., for th e  y ear to  M arch 31

last records a  g radual im provem ent m  th e  
g rad e  of th e  ore m ined  an d  s ta te s  th a t  th e  
ind ications of th e  existence of a  b e tte r  g ra  e 
ore being found a t d ep th  an d  over an  in 
creasing area  continue to  be prom ising.

Y u g o sla v ia .—T he N ovo B rdo  Com pany, 
w hich has been ac tive ly  p rospec ting  m  
Y ugoslavia, h as  now  co n cen tra ted  on th e  
exp lo ra tion  of th e  K ijn itsa  V alley in  th e  
J a n je v o  area. P re lim inary  investiga tions 
have show n th e  existence of tw o separate  
m ineralized  zones carry ing  lead  a n d  zinc 
m inerals  and, sub jec t to  th e  resu lts  of work 
now  in hand , a  d iam ond drilling program m e 
is to  be s ta rted .

T h e  C on so lid a ted  G old  F ie ld s and 
T in .—T he s ta te m en t n o t long ago th a t  the 
C onsolidated  Gold F ields of S outh  Africa 
h ad  secured an  in te res t in th e  London 
T in  S ynd ica te  has been followed by  the 
announcem ent th a t  i t  is now  to  be 
rep resen ted  on th e  b o ard  b y  tw o of its 
directors. T he Gold F ields is also tak ing  
over th e  m anagem ent of E x -L ands Nigeria, 
on th e  b o ard  of w hich i t  w ill also have 
tw o  rep resen ta tives .

A n o th er  T in  C om bine. —  The la test 
proposal is th a t  th e  L ondon T in  Syndicate, 
which recen tly  absorbed  th e  R opp and  B auchi 
com panies, should tak e  over tw o fu rthe r 
N igerian  undertak ings, A nglo-B auchi and 
M ongu, and  tw o  tru s t  com panies, the 
L ondon M alayan an d  T in  Selection. In  the 
p rep a ra tio n  of th is  schem e some careful 
calcu lations m u st have been necessary, for 
i t  p rov ides for shareholders of th e  T in  Selec
tio n  T ru s t receiv ing seven London T ins for 
every  16 shares held  a n d  L ondon M alayan 
th ree  L ondon  T ins for every  eight, w hilst as 
to  A nglo-B auchi and  M ongu, whose shares 
are  of th e  nom inal value of 5s. and  10s. 
respectively , th e  form er are  to  receive one 
L ondon T in  for every  16 an d  th e  la tte r  a 
d iv idend  of 9d. p e r share in resp ec t of the 
p as t y ea r an d  one L ondon T in  for every  six 
shares held. Should th e  am algam ation  be 
app roved  it  is proposed  su b seq u en tly  to  
sp lit each £1 L ondon T in  share  in to  one 
8 per Cent. N on-C um ulative P reference share 
an d  one O rd inary  share of 10s. each  and  
ce rta in  p ropo rtional d is trib u tio n s  of th e  
P reference shares are to  be m ade to  th e  
L ondon T in, T in  Selection T ru s t, an d  
L ondon an d  M alayan shareholders in  lieu of 
cash div idends. T he am algam ation  will 
increase th e  issued ca p ita l of th e  L ondon 
T in S ynd icate  to  ap p ro x im ate ly  2 J  m illions 
sterling.



T H E  STANTRG LEAD-ZINC MINE, YUGOSLAVIA
By A . B R A M M A L L , P h .D ., M .S c., F .G .S ., A .I.M .M .

T h e  author, in c o lla b o ra t io n  with G . F. H a t c h  and T . M a r r a c k , B .S c., A .R .S .M ., F .G .S ., describes 
an ore-body which, in respect of m ode of em placement, is of exceptional interest.

A n c i e n t  M in in g  A c t i v i t y . — R ecent 
developm ent-w ork  in S outhern  Y ugoslavia 
b ids fa ir  to  rev ive an in d u stry  w hich 
flourished in th e  m oun ta inous p a r ts  of the  
pen insu la as a  whole during  th e  M iddle 
Ages an d  w hich, according to  ancien t 
records, m ay  d a te  b ack  to  R om an  or even 
earlier tim es. Some ind ication  of th e  
im portance an d  ex ten t of th is  ancien t m ining 
a c tiv ity  is afforded by  countless areas of 
m ineralized ground  p u n c tu re d  w ith  p its  
w hich recall old shell-holes an d  are often 
clustered  in  zones elongated  in th e  local 
tec ton ic  d irection . W ith in  these p itte d  
areas occur old shafts , ad its , slag-heaps and

for its  co n ten t of silver, for pillars and  walls 
of b lende-rich  ore as well as p y rites  were 
som etim es le ft s tand ing , and  some occur
rences show too l-m arks of such a character as 
to  suggest th a t  th ey  were selectively picked 
over for galena before being abandoned. 
O ccasional discoveries of pig-lead (and lead 
alone) po in t to  th e  sam e conclusion.

T h e  T r e p c a  M in in g  P r o p e r t i e s . —  
N um erous p itte d  areas occur w ith in  a 
M ining Concession acquired  by  th e  T repca 
Mines, L td ., and  ex tend ing  from  K osovska 
M itrovica to  th e  no rth -eas t and  south-w est 
for ab o u t tw en ty  miles. The region is th in ly  
popu la ted  and  m ountainous, w ith  a ltitu d es

F i g . 1.— P l a n  o f  t h e  T r e p c a  M i n in g  C o n c e s s io n  s h o w in g  t h e  a r e a s  c o v e r e d  b y  o l d  w o r k in g s .

spoil-dum ps, w ith  occasional open - cast 
workings an d  local depressions w hich suggest 
caved  ground.

In  som e of these ancien t m in ing  d is tric ts  
occur th e  ru in s  of once-flourishing tow nships, 
th e  size an d  im portance of w hich m ay  be 
gauged from  local trad itio n  and  th e  evidence 
afforded b y  piles of rubble m ark ing  th e  sites 
of form er buildings, by  traces of paved  
roads and  th e  s ta rk  relics of church  or 
m osque.

T he b es t index , however, to  th e  scale on 
w hich these ancien t m ining com m unities 
w orked is to  be found underground. M any 
old sh a fts  cleaned ou t and  prospected  are 
found  to  connect w ith  extensive galleries 
an d  m any-cham bered  stopes, th e  la tte r  often 
of im pressive size. G alena seems to  have 
been th e  m ineral specially sought, p robab ly

up  to  2,000 m etres. The to ta l a rea  of th e  
Concession is betw een four and  five hu n d red  
square m iles (Fig. 1).

P resen t opera tions are concen tra ted  on 
developm ent w ork a t  th e  S tan trg  Mine and  
several po in ts in th e  im m ediate v ic in ity . 
T he Mine is s itu a te d  ab o u t 5 m iles east of 
Kos. M itrovica, a t  an  a ltitu d e  of 760-1,000 
m etres above sea-level.

A t S tan trg  a  large lead-zinc ore-body was 
located  ab o u t 2 \  years ago as th e  resu lt of 
investiga ting  an  old open-cast associated  
w ith  m an y  large p its . D evelopm ent w ork, 
pursued  en tire ly  from  ad its  and  a t  horizons 
above th e  bed  of th e  T repca  s tream , has 
now  reached  an  advanced  stage.

O perations have  recen tly  been ex tended  
to  ad jo in ing  areas w here p re lim in ary  pros
pecting has estab lished  geological conditions
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generally  s im ilar to  those  a t  th e  S ta n trg  
Mine. A t M eljenica for exam ple (1 m ile 
n o rth -e as t of th e  Mine) a  m aze of old 
galleries and  stopes has been en tered  from  
old sh a fts  ; a t T repca H ill, ab o u t l j  m iles 
east of th e  Mine, still la rger stopes have been 
en tered — from  a sh a ft b o tto m ed  a t  a  d ep th  
of 109 m etres from  surface.

L o c a l  G e o l o g y .— The area  of p resen t 
opera tions lies w ith in  th e  V ard ar Zone 
recognized by  K ossm at.1 T his is a  w ide zone 
of com pression, th ru s t, and  over-ride, w ith  
th e  D inaridean  (N .N .W .-S .S .E .) tren d , ex 
ten d in g  from  th e  Gulf of Salonica n o r th 
w ards in to  th e  P annon ian  B asin  an d  thence 
v ia  Kos. M itrovica in to  and  beyond  th e  
K apaonik .

The a rea  is seam ed w ith  ir ru p tiv e  
an  desites, andesitic  breccias, agg lom erates, 
and  fissure-tuffs. A t m an y  localities bedded  
tuffs etc. m a n tle  th e  h igher g round . T hese 
irru p tiv es  are considered b y  K ossm at to  be 
of Miocene age.

The horizon m ost p rone to  m inera liza tion  
is th e  lim estone, from  w hich th e  S ta n trg  
ore-body for exam ple o rig in a ted  b y  replace- 
m ent-processes to  be described  in  a  la te r  
section. L im estone is also th e  locus of th e  
ex tensive  stope-w ork  recen tly  d iscovered  a t  
M eljenica and  T repca H ill. T he lim estone 
is b ro u g h t to  surface b y  b roken  an tic lin a l 
folds a t S tan trg , M eljenica, a n d  T repca  
H ill. I t  is h igh ly  p robab le  th a t  th e  lim estone 
a t  each of these localities rep resen ts  one and

F i g . 2 .— T h e  S t a n t r g  M i n e  : B l o c k -d ia g r a m  o f  t h e  P l a n s  (i n  p a r t ) o f  t h e  F o u r  M i n e -l e v e l s ,
S H O W IN G  T H E  M A IN  O R E -B O D Y  (S O L ID  BL A C K ) R E P L A C IN G  C R Y S T A L L IN E  L IM E S T O N E  A B O U T  IT S  CO N TA CT 

W IT H  A N  A N D E S IT IC  C O N E -C O M P L E X  A N D  S C H IS T .

T he do m in an t fo rm ation  is th e  S ta n trg  
Series, consisting  of a com pressed and  
crum pled  fold-com plex of sch ists and  
phyllites, q u a rtz ite s  and  clay-slates, s tra ti-  
g raph ically  above cry sta lline  lim estone. 
T h is Series recap itu la te s  th e  fea tu res of 
regional sch ists etc. considered b y  K ossm at 
to  be of O lder Palaeozoic age, th e  folding 
being, in th e  m ain , early  T e r tia ry  an d  of 
A lpine ty p e . N um erous sm all m asses of 
m ore or less a lte red  dolerite (“ g reenstones ” ) 
are in tru siv e  in to  th e  schist-series. To 
sim ilar m inor in tru sions in  th e  regional 
sch ists of o th e r areas K ossm at a t tr ib u te s  an 
age rang ing  from  Ju rass ic  to  L ow er 
C retaceous. A F lysch-facies (grits, sa n d 
stones, shales, and  m arls) is locally  infolded 
w ith  th e  schists.

1 F . K ossm at: “ Geologie d er zen tra len  B a lk an 
h a lb in se l” (Die K riegsschauplätze, 1 9 1 4 -1 9 1 8 , H eft 
1 3), p p .  8 0 -1 2 2 .

th e  sam e s tra tig ra p h ic a l u n it, b u t evidence 
w hich m igh t decide th is  p o in t is concealed 
b y  tu ff and  p it-spo il su p p o rtin g  a  th ic k  
g row th  of scrub.

G e n e r a l  M i n e r a l iz a t i o n .— In  S ou thern  
Y ugoslavia, m ineralization  charac terized  by  
th e  b lende-galena-pvrite  associa tion  occurred  
on a  regional scale— pene-con tem poraneous 
w ith  vu lcan ic ity  a t tr ib u ta b le  to  g ran o d io rite  
m agm a accum ula ted  a t  num erous foci 
b en e a th  th e  fold-com plex of th e  region as a 
whole. R ep lacem ent, im pregnation , vein ing, 
and  fissure-infilling are w idesp read  effects, 
an d  gossanous ou tcrops abound . T hese 
fea tu res are so closely re la ted , in  tim e  and  
space, to  em placem ents of andesitic  an d  allied 
irru p tiv es  th a t  a  d irec t genetic  connection  
betw een  ore-bodies an d  m agm a in  th is  
region m u st be presum ed.

In  th e  T repca Concession, several m ino r 
lodes and  num erous gossanous o u tc rops



JA N U A R Y , 1930 11

trav e rse  b o th  tuffs and  lim estone w ith in  and 
around  th e  p itte d  areas. D oubtless sim ilar 
occurrences, now  ob literated , becam e th e  focal 
po in ts  of ancien t m ining ac tiv ity .

T he large ore-body a t  S tan trg  was 
explo ited  b y  open-cast m ethods in  th e  
first instance, and  la te r  by  shafts . Several 
large stopes and  m uch filling m a teria l have 
been encoun tered  a t  h igh  horizons in  th e  
g round  b en ea th  th e  old open-cast m ine. 
O ld w orkings occur even on th e  low est level 
of p resen t developm ent. An old ad it dis
covered a t  th is  level w as cleaned ou t and  
enlarged ; i t  rem ains in  use as a  d ra inage

The core-m ass is a  cream - to  dun-coloured 
rock allied  to  d ac ite  or q u a rtz -tra ch y - 
andesite. L ike th e  m a tr ix  of th e  breccia, 
it  is som ew hat altered .

The cone-com plex is an  asym m etrical 
s tru c tu re  plugged in to  th e  lim estone of th e  
S tan trg  an ticlinal. I ts  ax ial p lane is roughly  
parallel to  th a t  of th e  an ticlinal. In  
horizon tal section its  ou tline, as trac ed  by  
th e  ou ter m arg in  of th e  breccia, is rough ly  
a  semi-ellipse. I t  rises steep ly  from  d ep th  
and  expands w ith  ascent, its  fo refron t, or 
forw ard lip, d ipp ing  inw ards less steep ly  th a n  
th e  sides (Fig. 3).

F i g . 3 .— P l a n  o f  t h e  O u t e r  M a r g in  o f  t h e  C o n e -c o m p l e x  as  e n c o u n t e r e d  in  t h e  M i n e -l e v e l s . 
T h e  c o n t a c t  p l o t t e d  is  t h a t  b e t w e e n  l im e s t o n e  a n d  b r e c c ia  e x c e p t  w h e r e  a n d e s it e  is  s h o w n .

ad it. T hough th e  anc ien ts m u st have 
rem oved a  considerable ore-tonnage, of 
unknow n grade, th e  m ain  ore-body was left 
essentially  in tac t.

T h e  S t a n t r g  O r e - b o d y .— (1) M ode of 
Occurrence, and O rigin .— The m ain  ore-body 
occurs betw een  crysta lline lim estone and 
an  irregu lar cone of ir ru p t ive explosion- 
b reccia  jacke ting  a p lug of m assive igneous 
rock  (Fig. 2).

T he b reccia is com posed of blocks and  
fragm en ts of th e  local schists etc., w ith  
occasional blocks of andesite and  py ritous 
v ein -quartz , set in  an  igneous m a tr ix  w hich, 
th o u g h  m odified by  hy d ro th erm al a lte ra tion  
an d  im pregnated  w ith  pyrite , silica, and  
ca rbonates (including rhodochrosite), is 
sim ilar in  ty p e  to  th e  m assive rock  form ing 
th e  core of th e  cone.

T he ore-body o rig inated  by  th e  rep lace
m en t of th e  lim estone b y  sulphides, silica 
etc., th e  process being p rom oted  by  th e  
a rresting  and  b lanketing  effect of tw o m ain  
d ipping con tac ts  : (a) betw een b reccia and  
lim estone, (b) betw een schists and  lim e
stone. The effect of these con tac ts w as to  
dam  back  solutions rising th ro u g h  th e  lim e
stone under pressure from  below, an d  th u s 
to  prom ote replacem ent of th e  lim estone 
p referen tially  a t and  abou t these contacts 
from  w hich m ineralization  proceeded o u t
w ards. I t  is p robab ly  no t a  m ere coincidence 
th a t  ore of a  grade considerab ly  above th e  
average occurs where th e  tw o con tac ts in te r
sect to  form  a  b ay  th e  w alls of w hich 
d iverge dow nw ards.

The effectiveness of th e  b reccia-con tac t 
alone is s trik ing ly  d isp layed  in th e  p lans of



12 T H E  M IN IN G  MAGAZINE

th e  m ine-levels (Figs. 4 an d  5). On th e  
830 m . level for exam ple, th e  ore-body occurs 
as an  a lm ost con tinuous ring  w elded on to  
th e  b reccia-con tact, from  w hich it  ex tends 
ou tw ards to  a  f re tte d  m arg in  steep ly  banked  
aga in st lim estone. The frequency  w ith  w hich 
such m arg ina l co n tac ts  (i.e. betw een ore and  
lim estone) are rough ly  para lle l to  th e  
p revailing  s tr ik e  of foliation or to  its  con ju 
g a te  d irection , suggests th a t  m ig ra tio n  of th e

stope-w ork en tered  from  th e  865 m . level, 
on th e  n o rth -e as t flank of th e  m a in  ore-body, 
suggests th a t  irreg u la r m asses a n d  pockets 
of ore w ere em placed  in  d irec t re la tio n  to  
th is  con tac t an d  to  zones of shear an d  over
ride in  th e  underly ing  lim estone.

(2) Development o f the ore-body.— T he 
S ta n trg  o re-body h as been opened up  th ro u g h  
four m ain  ad its , a t  v e rtica l in te rv a ls  of 35 
m etres, th e  m ethod  of developm ent being

STANTRG MINE
(tre p c a  m in e s  l id )  

830 M LEVEL
F i g . 4 .— P l a n  o f  S t a n t r g  M i n e  s h o w in g  t h e  m a in  g e o l o g ic a l  f e a t u r e s .

m ineralizing solu tions was to  som e ex ten t 
contro lled  by  jo in ts  and  fissures of tec ton ic  
origin. T his fea tu re  of o rien ta tio n  is also 
d isp layed  b y  m an y  ore-shoots and  veins 
encoun tered  in  th e  lim estone, schists, 
andesite  etc. rem ote from  th e  m ain  ore-body. 
W here it  a p p a ren tly  fails, as on th e  steeper 
(west) side of th e  an tic linal, th e  tre n d  of 
co n tac ts  observed reflects m ore localized 
fissure-system s re la ted  to  crenu lations of th e  
m ain  an tic lina l and  to  zones of fau ltin g  and  
shear.

As th e  p lans ind icate , th e  sch is t-con tac t 
w as m uch less effective as a  b lan k e t th a n  th e  
breccia-con tac t. On th e  o th er h an d , ancien t

to  d rive along th e  b recc ia -co n tac t a n d  to  
crosscut a t regu lar in te rv a ls  th ro u g h  th e  
ore-body, w hich on th e  low est level shows a  
w id th  of some 50 m etres. As show n in  th e  
p lans, th e  c ircu it of th e  b recc ia -co n tac t is 
essen tially  com plete on tw o levels (760 m . 
an d  830 m .). W ork  in  progress on th e  
in te rm ed ia te  (795 m .) level a n d  th e  h ighest 
(865 m.) level in d ica tes  th e  co n tin u ity  of b o th  
cone-com plex an d  o re-body from  d ep th  to  
heigh t.

D iam ond-drilling  from  th e  760 m . level 
con tinues to  afford sa tisfac to ry  evidence th a t  
ore of th e  ty p e  an d  grade p roved  on th is  
level ex ten d s in  d ep th  (Fig. 6). A deep a d it
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a t a  horizon 150 m etres below  th e  760 m . 
level is now  being driven  from  th e  w est, and 
w ill have  a  len g th  of ab o u t 2 j  km s.

(3) T ype  o f Ore-deposit.— The various 
facies of th e  T repca ore-deposits are 
descrip tively  covered by  N iggli’s “ In tru s ive  
(plutonic) hy d ro th erm a l G roup ” 1 or 
L indgren’s G roup B .2 .b(a).2

T he m ain  S tan trg  ore-body is a  replace- 
m ent-deposit in lim estone and  conform s to  
L indgren’s “ m esotherm al ” sub-group. The 
m assive ore is a  coarse aggregate of a rgen ti
ferous galena, ferruginous blende, and  iron-

blende, and  iron-pyrites, w ith  sm all am ounts 
of gangue-m inerals.

T ypical “ ep itherm al ” features are dis
p layed by  m any  vein- and  fissure-occurrences 
— n o tab ly  those in propylitized  andesite. 
P y ritous dissem inations in  kaolinized tuffs, 
etc., and  precip ita tions from  hot-springs (e.g. 
travertine) m ark  th e  non-econom ic extrem es.

In  m id -Ju ly  la st, th e  calcu lated  ore- 
reserves stood  a t 1,750,000 tons, of an 
average grade of 11-5% P b ., 10-5% Zn., and 
3 oz. of silver per ton .

(4) Fissure-in fillings .— M ineralized veins

S T A N T R G  MI NE
(t r e p c a  m i n e s  ltd) 

760 M LEVEL

p IG . 5 .— P l a n  o f  S t a n t r g  M in e  s h o w i n g  t h e  m a in  g e o l o g i c a l  f e a t u r e s .

pyrites in  vary ing  proportions. Arseno-
pyrite , dissem inated  chalcopyrite, jam esonite 
(in vughs), and  in te rs titia l specularite occur 
in  sm all am ounts. B ism uth  is p resen t in 
t r a c e s ; th e  go ld-conten t is insignificant.
Gangue-species com prise calcite, dolom ite, 
rhodochrosite, siderite, and  quartz .

The incom ing of p y rrh o tite  and  m agnetite  
suggest tran sitio n  to  “ hypo therm al ”  con
ditions of origin. In  some facies, p y rrh o tite  
is th e  p redom inan t sulphide. One occurrence 
(on th e  760 m. level) is of special in te rest : 
it  is com posed of euhedrons of galena, up  to  
7 in. in  d iam eter, em bedded in a  very  coarse 
m a tr ix  consisting of py rrh o tite , galena,

1 “ Ore D eposits of M agm atic Origin.” (P. Niggli. 
T ransla ted  from  th e  original G erm an ed ition  by 
H . C. Boydell, 1929). Page 44.

2 “ M ineral D eposits.” W . Lindgren. Page 238, 
and  pp. 516-780.

and  fissures, and  th e ir  gossanous outcrops, 
occur in  lim estone, schist, andesite, breccia, 
and  tu ff ; th e y  p resen t very  com plex and  
diverse features.

Occurrences range from  veinlets and  
irregu lar stringers to  in tr ic a te  link-vein 
plexus, u n it veins, an d  lodes, infilled w ith  
gangue-m inerals, sulphidic aggregates, or 
gossanous residuum . The d e ta iled  descrip
tio n  and  classification of these occurrences 
are ou tside th e  scope of th e  p resen t paper, 
b u t a  b rief reference to  th e ir  m ode of origin 
is appropria te .

R eview ing conceptions p u t fo rw ard  to  
explain  com parable occurrences elsewhere :
(a) F o r th e  “ fissures ” them selves, th e  
following m odes of origin are in d ica ted  :—•

(i) O pen w hen m ineralization  began.
(ii) P roduced  b y  c ru sta l stresses ac tin g  

sim ultaneously  w ith , b u t independen tly  of,
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forces p rom oting  th e  c ircu la tio n  and  
ascen t of m ineraliz ing  solutions.

(iii) F o rc ib ly  opened, b y  ir ru p tiv e  solu
tio n s hav in g  th e  ch a rac te r  of m agm a- 
residuum .

(iv) P o ten tia l only w hen m ineralization  
began, a  fissure-form  em placem ent of 
m ineral being  effected b y  m etasom atic  
processes se lectively  search ing  rock-zones 
w eakened  b y  p e rm e ab ility  etc.
(b) “ Inh llings ” th e n  fall in to  th e  follow ing 

groups accord ing  to  th e  m echanism  p re
sum ed  : —

(i) B y  th e  passive adm ission of solutions, 
th e  fissures being  e ith e r  infilled to  th e  
e x te n t of th e  space ava ilab le  ; o r infilled 
w hile being a t th e  sam e tim e w idened by  
p ressu res ex e rted  on th e  w alls b y  ro b u st 
g ro w th  of cry sta ls .

(ii) I rru p tiv e , analogous to  igneous dykes 
a n d  veins.

(iii) P ro d u c ts  of com plex reac tion  and  
exchange of m a te r ia l betw een  w all-rock 
an d  so lu tions energ ised  b y  h ea t and  
pressure, th a t  is, rep lacem en t bodies.

If  p o rosity  be ta k e n  in to  accoun t, occurrences 
of im p reg n a tio n  (by sulph ides, silica, 
ca rb o n a te s  etc.) becom e special lim iting  
cases u n d er (a) an d  (b) above.

T he em placem en t of th e  S ta n trg  o re-body  
as a  w hole, an d  th e  fab ric  an d  te x tu ra l  d e ta il 
of its  num erous facies, su p p o rt th e  view  
th a t  th is  o re-body  o rig in a ted  b y  m e ta 
som atic  rep lacem en t of lim estone a t  a  stage 
w hen orogenic forces h a d  largely  expended  
them se lves an d  c ru s ta l ad ju stm en ts , 
ten sional in  th e  m ain , w ere resto rin g  s ta tic  
conditions. T he ir ru p tiv e  andésites, breccias 
etc. rep resen t som e of th e  resu lts  of tension- 
relief, an d  o th e r resu lts  include m ineral- 
veins e tc ., w hich were e ith er con tem 
poraneous w ith  or only a  lit tle  la te r  th a n  th e  
irru p tiv es . F o r p a rticu la r  occurrences of 
veins, e tc., a  s ta tu s  u n d er (a) i - i i i  could be 
claim ed, b u t m ineralization  accom panied 
b y  m e taso m atic  rep lacem en t is a  w ide
sp read  fea tu re , even in andesitic  types. To 
cite  an  exam ple from  th is  region, a 
" m in e r a l iz e d ” hornb lende andésite , th e  
orig ina l felspars of w hich have  been rep laced  
b y  quartz -m osaic  ; th e  hornb lende has been 
pseudom orphed  b y  m ic rog ranu lar p y rite , 
an d  th e  g roundm ass rep laced  b y  m icro
crysta lline  q u a r tz  im p reg n ated  w ith  p y rite  ; 
th e  con tou rs an d  angles of each orig inal 
m ineral, and  th e  te x tu re  of th e  orig inal 
andésite , are  preserved.

P o s s ib l e  S u b s id ia r y  O r e -b o d i e s .—
S ta n trg  m ay  be regarded  as a focal p o in t of 
m ineralization  for th e  locality , an d  cond itions 
here afford some guide to  possib ilities a t  
o th e r po in ts .

These conditions m ay  be sum m arized  
t h u s :—

(a) An an tic lin a l, w ith  a  core of lim estone 
ov erla id  b y  schists.

(■b) A ndesite, an d esitic  b recc ia  etc. 
ir ru p tiv e  in to  th e  an tic lin a l an d  tra n s 
gressing th e  lim estone.

Ibbl] ANDESITE

|* y v £ l BRECCIA

F i g . 6 .— A  V e r t i c a l  P l a n e - s e c t i o n  t h r o u g h  
D r i l l - c h a m b e r  N o . 1 1 ,  760 m. level (point K  
Fig. 5), bearing N. 37° E .-S . 37° W. Showing thé  

c o n tin u ity  of m ineralization  to  d ep th .

W here these cond itions are accom panied  
by  evidence of anc ien t m in ing  ac tiv ity , th e y  
are specially significant.

As a lread y  s ta te d , m in era liza tio n  a t 
S ta n trg  proceeded  by  rep lacem en t of th e  
lim estone ab o u t its  co n tac t w ith  b reccia an d  
schist. As regards th e  b la n k e tin g  effect 
of th e  b reccia in  p a r tic u la r  : th e re  is no
reason to  suppose th a t  th is  w as determ ined , 
to  an y  significant e x ten t, by  th e  space-form  
( th a t of a. cone) assum ed b y  th e  breccia. 
H ence th e  cond itions defined above w ould
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ju s tify  th e  close p rospec ting  of any  locality  
w here th e y  have  been achieved. Such a  
locality  occurs only 0-7 km . S.S.W . of the  
m ine.

T he sam e conditions are rep ea ted  a t 
M eljenica and  T repca  H ill, to  w hich passing 
reference h as  a lread y  been m ade.

M e l j e n i c a ,  T r e p c a  H i l l ,  a n d  S t a n t r g  
H i l l . — A t M eljenica, a few old shafts  have 
been opened, an d  are found  to  connect w ith  
large stopes an d  ex tensive galleries in 
gossanous lim estone associa ted  w ith  irru p tiv e  
breccias an d  tuffs. A t th e  b o tto m  of one of 
these sh afts  unoxid ized  ore, show ing good 
zinc-values, has recen tly  been uncovered.

A t T repca H ill, s till larger stopes h ave been 
en tered . H ere also, relics of orig inal ore-body 
have been left s tand ing .

A t S ta n trg  H ill, w hich overlooks th e  mine, 
anc ien t m in ing  a c tiv ity  is ind ica ted  by  
num erous p its . As these  p its  are clustered  in 
a  zone on th e  strike  of th e  an tic lin a l of lim e
stone explored in  th e  m ine, p rospecting  is in 
progress here.

A t each of th e  th ree  localities last 
m entioned , investiga tion  of old w orkings 
has disclosed m uch useful in fo rm ation  con
cerning th e  probab le ch a rac ter an d  tonnage 
of ore-body rem oved  b y  th e  ancients. 
S tand ing  w ater has been encoun tered  on th e  
low est horizons explored, and  it  is a t these 
dep ths th a t  relics of ore-bodies have been 
discovered. The d ep th  reached  b y  the  
anc ien ts w as p robab ly  fixed by  th e  m ean 
level of th e  w ater-tab le , an d  th e  g round below 
th is  level is being  prospected.

O ther p itte d  areas to  be investiga ted  lie 
w ith in  a  3-kilom etres rad iu s  of th e  ru ined  
church  a t T repca, th e  site  of an  ancien t 
tow nsh ip  w hich occupied a  cen tra l position 
in  th is  once-flourishing m ining d istric t.

T he la rgest p itte d  a rea  in th e  T repca 
Concession lies some 5 km . due east of 
T repca, and  ex tends over th e  g rea ter p a r t 
of th e  G um niste  p la teau . No serious 
prospecting  has y e t been done on th is  area.

I r r u p t i v e  B r e c c i a s . — Irru p tiv e  breccias 
have been located  a t several po in ts in  th e  
sch ist g round  on b o th  flanks of th e  cone- 
com plex in  th e  m ine. Only short leng ths of 
ou tc rop  have as y e t been uncovered, b u t 
th ese  are roughly  para lle l to  th e  flanks of th e  
cone-breccia and  d ip  inw ards tow ards th e  
locus of th e  cone, th e ir  re la tionsh ip  to  w hich 
rem ains to  be determ ined .

G e n e r a l . — Kos. M itrovica is th e  presen t 
ra il-head  of th e  b ranch  line from  Skoplje, 
w hich is on th e  m ain  line from  B elgrade to  
Salonica. The d istance b y  ra il from  Salonica

is ab o u t 180 miles, and  from  B elgrade abou t 
340 miles. A new  railw ay  now under con
s tru c tio n  from  Kos. M itrovica to  K raljevo  
w ill reduce th e  ra il d istance from  B elgrade 
to  ab o u t 200 m iles ; i t  should be com pleted 
in 1930.

C om m unication betw een Kos. M itrovica 
and  th e  S tan trg  Mine has recen tly  been 
im proved  by  th e  construc tion  of a  g raded  
new  road  la id  and  surfaced to  m eet all 
essential tran sp o rt requirem ents.

Crushing, concentra ting , and  power p lan t 
is being erected  near Kos. M itrovica, on a 
site s itu a te d  on th e  le ft b an k  of th e  R iver 
Ib a r  and  close to  th e  new  railw ay. The 
concen tra ting  p lan t w ill have an  in itia l 
capac ity  of 500 m etric  tons of ore per day, 
and  is designed to  tre a t  ore exclusively by
oil-flotation processes. The ore w ill be 
conveyed from  th e  m ine to  th e  p la n t by  
aerial ropew ay 4 m iles long.

On th e  m ine site, p resen t equ ipm en t 
includes com pressor-plant, w ell-equipped 
offices, w orkshops etc., bath-houses for the  
m iners, and  housing for th e  resident engineers 
and  technical staff. C onstruction-w ork 
under a  housing schem e for m iners has 
m ade good progress.

L abour supp ly  is ad eq u ate  and  co
operative in a ttitu d e , and  rela tions w ith  
b o th  local au th o rities  and  S ta te  D ep a rt
m en ts are excellent.

T hanks are due to  th e  B oard  of D irectors, 
T repca Mines, L td ., by  whose courtesy  th is  
p re lim inary  account is published.

T w o N ew  A lloys.—The B ritish  Non- 
Ferrous M etals Research Association 
announce th a t, as th e  resu lt of some years’ 
w ork on a  particu larly  insidious form  of 
breakdow n on lead  cable sheaths, i t  has 
determ ined on an alloy as a  substitu te  for 
lead w hich is also applicable in o ther cases 
where lead is now used, no tab ly  in dom estic 
w ater supply service. The com position of 
the  new alloy i s : Lead 98'25% , tin  1 '5% , and 
cadium  0'25% . A nother alloy having sim ilar 
m echanical properties, b u t w hich is less 
resis tan t to  corrosion, consists of 99'25%  lead, 
0 ’5%  antim ony, and  0 ’25% cadium . The 
form er is recom m ended for plum bing 
purposes w here specially corrosive w aters 
are found and  b o th  have been accepted  by  
th e  G.P.O. and  A dm iralty  for cable sheaths. 
I t  will be recalled th a t a  T in Industria l 
A pplications C om m ittee was recently  form ed 
to  w ork in co-operation w ith  th e  R esearch 
Association for th e  prom otion of new uses 
for tin .



T H E  RELATIVE EFFICIENCY OF ORE-DRESSING 
PROCESSES

By R. T. HANCOCK
T h e  au thor describes a new form ula for calculating efficiencies of ore-dressing processes

Some years ago E dw in  E dser read  a  p ap er 
before th e  In s titu tio n  of M ining and  
M etallu rgy  in  w hich he suggested  th a t  th e  
efficiency of an y  given process of co n cen tra
tio n  m ig h t be m a th em atica lly  rep resen ted  
b y  an  exponen tia l fo rm ula. H e to o k  resu lts  
w hich h ad  been o b ta in ed  b y  Prof. S. J . 
T ru sco tt in  h is researches on slim e tre a tm e n t 
on C ornish fram es, an d  ca lcu la ted  ce rta in  
exponen ts w hich in  h is opinion agreed 
sufficiently  well in  p ara lle l experim en ts to  
ju s tify  his conclusions. As a  m a tte r  of 
fac t th e  ag reem ent w as n o t p a rticu la rly  
good, an d  I devised an  en tire ly  different 
fo rm ula w hich gave rem ark ab ly  close resu lts, 
b u t  confined m y  co n trib u tio n  to  th e  su b 
sequent discussion to  th e  s ta te m e n t th a t  no 
p a rticu la r  fo rm ula  could ever be expected  
to  give en tire ly  sa tisfac to ry  resu lts  ow ing to  
ind iv idual peculiarities in  th e  physical n a tu re  
of d ifferent pulps, an d  to  an  a t ta c k  on th e  
exponen tia l fo rm ula in  p a rticu la r  owing to  
its  obvious b reakdow n w hen applied  in certa in  
possible cases. T h is was hard ly  construc tive  
criticism , b u t m y  experience in  a  sim ilar case 
had  been th a t  th e  discussion section of th e  
In s titu t io n ’s proceedings was n o t a  good 
m edium  for th e  pub lication  of orig inal w ork 
of th is  na tu re .

I h ad  already  w orked ou t an d  published 
a  m ethod  of rep resen ting  th e  efficiency of 
an  ac tu a l resu lt in  ore-dressing, an d  by  
com paring th e  efficiencies o b ta in ed  in  tw o 
different cases on th e  sam e ore i t  could be 
seen w hether any  im provem ent h ad  been 
effected b y  vary in g  th e  conditions of t r e a t 
m en t, b u t a  m eans of d iscovering a t  once from  
a single resu lt in  w hich d irection  an d  to  w h a t 
ex ten t th e  conditions should  be varied  was 
still lacking.

T his in fo rm ation  w ould be availab le if a 
m a th em atica l fo rm ula em bodying th e  b e 
hav iour of th e  pu lp  w hile undergoing 
concen tra tion  could be devised, b u t I had  
already  com m itted  m yself to  th e  s ta te m e n t 
th a t  th e  a t te m p t could h ard ly  be successful. 
N evertheless, th e  resu lts  o b ta in ed  b y  th e  
new  form ula h a d  been so good w hen com 
p ared  w ith  T ru sc o tt’s ac tu a l figures, a n d  its  
form  is so consisten t w ith  w h a t we m ay  
im agine to  tak e  p lace during  concen tra tion , 
th a t  i t  m ay  be w orth  w hile to  m ake i t  public.

My form ula for a rriv in g  a t  th e  efficiency 
of th e  resu lt of an  ac t of co n cen tra tio n  is 
pure m athem atics, an d  is beyond  critic ism  
on th is  account. T h is new  form ula, p u r
po rtin g  to  give th e  efficiency of th e  con
cen tra tio n  process itself, a n d  p red ic t its  
resu lts  a t  an y  stage, depends for its  t r u th  
on th e  assum ption  th a t  concen tra tion  follows 
th e  em pirical law  w hich  th e  form ula 
em bodies, an d  its  ad eq u acy  can  only be 
checked b y  reference to  ac tu a l resu lts. Such 
resu lts are ra re  in th e  lite ra tu re , and  all 
en tire ly  inaccessible to  m e a t  th e  m om ent.

C onstruc t a  square  of u n it len g th  in  the 
side. A long th e  y -co -o rd in a te  p lo t recovery  
values, such th a t  0 '84 rep resen ts  84% 
recovery, a n d  so on. S im ilarly  along the  
^-co-ord inate p lo t concen tra tion  values, such 
th a t  0-05 rep resen ts a  co n cen tra tio n  to  
5%  of th e  w eight of th e  o rig inal ore.

Now a  line d iagonally  from  th e  origin to  
th e  opposite corner w ill be th e  g rap h  of a 
concen tra tion  process of zero efficiency 
th ro u g h o u t. P ercen t recovery  a n d  percen t 
concen tra tion  will be equal a t  a n y  p o in t on 
th e  locus, an d  as, b y  m y  o rig inal “ resu lt ” 
form ula, efficiency is m easured  b y  th e  differ
ence betw een recovery  an d  concen tra tion , 
w hen these  are equal to  each o th e r th e  
efficiency of th e  process is zero. Such w ould 
be th e  process of “ co n cen tra tio n  ”  perform ed 
b y  a  sam pl e -sp litte r, w here th e  w eigh t is 
very  m uch reduced, b u t th e  assay  rem ains 
th e  sam e.

W here th e  resu lt of an  ac t of concen tra tion  
is such th a t  its  ob ject, w hich is th e  separation  
of th e  ore from  th e  w aste , is to  a  ce rta in  
ex ten t achieved, th e  locus of th e  po in t 
rep resen ting  th e  resu lt w ill occupy  a  definite 
position  on th e  ch a rt. A  recovery  of 70%  
in a  concen tra te  h av ing  only 5%  of th e  w eight 
of th e  o rig inal ore w ould  be rep resen ted  by  
a  p o in t 0-70 up, an d  0-05 to  th e  rig h t, and  
m ay  be considered  as a  p o in t of a rre s t on 
a  curve w hich te rm in a te s  a t  th e  orig in  of 
co-ord inates an d  com m ences a t  th e  d iagonally  
opposite corner, an d  whose shape is c h a rac te r
istic  of th e  p a rticu la r  ore an d  of its  response 
to  th e  p a rticu la r  process. B y  v a ry in g  in  an  
ap p ro p ria te  m anner th e  p o in t of a rre s t a t  
w hich th e  d iv ision  betw een co n cen tra te  
and  ta iling  is m ade, b u t w ith o u t vary in g

16
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th e  ore or th e  process otherw ise, ano ther 
position  for the  po in t on th e  ch a rt is obtained, 
a n d  i t  can be assum ed th a t  i t  lies on ano ther 
portion  of th e  sam e curve. If  th e  curve is 
capable of being represen ted  by  a  m a th e 
m atical form ula, th en  b o th  po in ts should be 
o b ta inab le  from  th e  sam e form ula, and  
because th is  is p rac tica lly  th e  case w ith  these 
p articu la r resu lts of T ru sco tt’s I am  
em boldened to  th in k  th a t  th e  form ula I 
propose does closely rep resen t th e  course 
of a  concentra tion  process. If w ith  th e  
same ore, b u t w ith  a  rad ical a lte ra tio n  in 
th e  process, ano ther po in t is ob ta ined , th is  
should no t lie on th e  form er curve, b u t m ay 
be m ade to  tak e  up  ano ther position on its 
own curve b y  an app rop ria te  division of 
concen tra te  from  tailing , or in  o ther w ords 
by  aim ing a t  a  higher or lower degree of 
concentra tion , w ith  a corresponding degree 
of recovery in th e  reverse sense. In  
T ru sco tt’s researches on th e  trea tm e n t 
of tin  slimes on Cornish fram es, th is  varia tion  
to  secure th e  m ovem ent of a  po in t along its  
own curve could be effected by  vary ing  th e  
leng th  of th e  fram e or th e  tim e allowed for 
trea tm e n t before w ashing off. R adical 
varia tions w ould be in th e  n a tu re  of th e  
concen tra ting  surface, its  slope, and  the  
ra te  of flow. The influence of these on 
efficiency of concentra tion  can be calculated 
from  th e  resu lts ob ta ined , and  th e  value of 
th e  form ula, if reliable, is obvious.

The equation  chosen to  em body th e  
necessary features has th e  form  :

J L - VJ  a +  ox 
where y  =  recovery, 100% being rep re

sen ted  b y  un ity , 
x  — concentration , 100% being also 

represen ted  by  un ity , 
a =  a  constan t, having any  values 

betw een 0 and  1, 
b =  a  constan t, assum ed =  1 —  a.

A ssum ing an y  value for a, values of y  
corresponding to  any  value of x  can be 
calcu lated  and  th e  curve corresponding to  
th is  value of a p lo tted  th rough  th e  po ints 
ob ta ined . These curves som ew hat resem ble 
hyperbolas, concave tow ards th e  diagonal 
betw een th e  origin and  th e  opposite corner. 
T he lower th e  value of a. th e  m ore th e  curves 
ten d  to  recede from  th e  diagonal, representing  
processes of h igher degrees of efficiency. 
If a — 1, th e  efficiency of such a  process is 
zero, and  th e  curve and  th e  diagonal 
•correspond.
1— 4

If th e  o ther diagonal th rough  th e  rem aining 
corners of th e  square, and  a t  rig h t angles 
to  th e  form er, be considered, i t  will be found 
to  cu t all th e  process-curves for any  values 
of a a t  po in ts w here y  J -  x  =  1, and  th e  
tan g en ts  to  all th e  curves a t these po in ts have 
a value =  1.

B u t w ith o u t bo thering  w ith  any  calculus, 
it can be seen by  sim ple inspection th a t  where 
y  -j- x  =  1 along any  curve, th e  value of 
y  — x  is a  m axim um , and  as b y  m y  original 
form ula th e  efficiency of th e  resu lt of con
cen tra tion  is m easured  b y  th e  difference 
betw een recovery  ( = y )  and  concen tra tion  
( =  x), we get th e  strik ing  and  ra th e r  u n 
expected  resu lt, assum ing th e  t r u th  of the  
new  form ula, th a t  for any  p articu la r  process 
of ore-dressing th e  m a x im u ri\J% ~  
efficiency is ob ta ined  w hen cp'nShntra.tii 
a rrested  a t  such a  p o in t that, , , f »

%  Recovery J- %  C oncentration  =  It!(P^J

JT his corollary exposes th e  we&wiSEUfJomt 
in th e  defence of th e  proposed form ula. I t  
can easily be im agined th a t  w ith  a  certain  
ore a  p a rticu la r con stitu en t of th e  crushed 
rock, such as m ica, is alm ost en tire ly  rem oved 
a t  an  early  stage of concentra tion , w ithou t 
an y  corresponding loss of values. T hen  a t 
th e  ac tu a l po in t of m axim um  efficiency 
recovery plus concen tra tion  m igh t no t 
exactly  reach 100. A nd w ith  an  ore in 
w hich th e  valuable con stitu en t slim ed very  
easily th e  opposite effect m igh t be produced. 
A nd certain ly  in th e  re -trea tm en t of a ta iling , 
w here th e  d istribu tion  of th e  rem aining 
values is abnorm al, th e  form ula w ould b reak  
down altogether. W ith  a  classified ore th e  
values m igh t be expected  to  hang  back  
during concentration , so th a t  here again th e  
sum  of recovery and  concen tra tion  a t  th e  
po in t of m axim um  efficiency m igh t fall short 
of 100, y e t as th e  effect of efficient previous 
classification should be to  increase th e  
recovery  in a  sm aller bu lk  of concentra te , 
i t  should only v a ry  to  a  sm all ex ten t one 
side or th e  o ther if a t all. C ertain ly  for a 
norm al or classified ore every th ing  po in ts 
to  th e  region w here %  recovery  plus % 
concentra tion  equals 100 as being th a t  w here 
m axim um  efficiency is reached. A nd an  
exp lanation  should be sought w here any  
sensible dev iation  from  th is  s ta n d a rd  is 
observed. G enerally speaking, i t  m ay  be 
taken  th a t  w here 100 is exceeded, i t  is 
desirable to  push  concentra tion  fu rther.

Given th e  recovery and  degree of con
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cen tra tion  o b ta in ed  from  a  process a rrested  
a t any  p a rtic u la r  stage, th e  value of a in 
form ula (1) can  be o b ta in ed  th u s  :

_ x  ~  %y  •• • •
a y  — xy

w hereupon th e  recovery, o r concen tra tion , 
associated w ith  a rres t a t  th e  ap p ro p ria te  
stage, such th a t  recovery  {=  y)  p lus con
cen tra tion  ( =  x) is equal to  1, an d  corre
sponding to  th e  m ax im um  efficiency 
ob ta inab le from  th a t  process, is given by  
th e  form ulas :

i / a  —  a ------ (4)
* =  £—

y =
1 ----y/a ■ ■ (4a)

F o rm u la  (3) can only be used w hen b is 
assum ed =  1 —  a, as m u st be done w hen 
only one resu lt of a  process is availab le and  
it  is desired  to  get some idea how  i t  com 
pares w ith  a th eo re tica l op tim um , b u t th is  
la tte r  m ay  qu ite  easily be 2%  out.

F orm ulas (4) and  (4a) can be used w hen th e  
tru e  values of a and  b are know n, as w ill be 
shown la te r.

The value of x  as given by  (4) is com pared 
w ith  th a t  used in (3), and  if it is less, i t  
ind icates th a t  w ith  th e  given process i t  is 
desirable to  ca rry  concen tra tion  a  lit tle  
fu rther. S im ilarly  w ith  y  and  vice versa.

A nother tr ia l  of th e  sam e ore, w ith  one 
or m ore of th e  conditions of th e  process 
altered, m ay give w hen te s te d  b y  th e  form ula

Efficiency =  R ecovery — C oncentra tion

a lower efficiency resu lt th a n  w as disclosed 
by  th e  first run . Y et if th e  tw o con
cen trations are w orked ou t b y  th e  form ulas 
here given to  ob ta in  th e  op tim um  values 
of x  in each case, i t  m ay  tran sp ire  th a t  th e  
second is ac tua lly  th e  m ore efficient m ethod  
when th e  division betw een concen tra te  and  
ta iling  is m ade a t  th e  p roper po in t, an d  th a t  
its  seeming inferiority  is sim ply due to  a  less 
correct balance betw een concen tra tion  and  
recovery.

The stan d ard  form ula for th e  calcu lation  
of recoveries from  assay resu lts  is :
Recovery =
assay of conc. (assay of feed — assay of tail) 
assay of feed (assay of conc. — assay  of tail)

As recovery is equal to  concen tra tion  
m ultiplied by  enrichm ent ra tio  ( =  e), we 
can convert the  form ula

y  =  x  X e =
a +  bx’ in to  - =  a +  bx e

w hich is th e  equa tion  o f  a s t r a i g h t  line in  
1/e an d  x, b y  d iv id ing  t h r o u g h o u t  b y  x, 
and  inverting .

In  th e  M ining D igest of t h e  M a g a z i n e  for 
Ja n u a ry , 1929, are  g iven a  n u m b e r  of d a ta  
re la tin g  to  te s t ru n s  c a r r i e d  o u t  in  th e  
O re-T esting  L abo ra to ries of t h e  D ep a rtm en t 
of Mines a t  O tta w a  on ores from  th e  R ouyn 
d is tric t of W este rn  Q uebec.

T he m ost com plete is on g roup  3 {a).
W eig h t V alues Calculated 

T est. % Sum s. % Sum s. Values.
1. C oncentrate  35 -3  35-3  95 0 95-0  96-6

M iddling . 8 -5  4 3 -8  2 -6  97-6  97-6
T ailing  . 56-2  2 -4

2. C oncen trate  17-9  17-9  92 -3  92-3  92-2
M iddling . 9 -8  27-7  2 -9  95-2  95-5
T ailing  . 7 2 -3  4 -8

3. C oncentrate  14-5 14-5 8 9 -9  89 -9  90-3
M iddling . 8 -2  22 -7  5 -3  95-2 94-1
T ailing  . 77-3  4 -8

In  each  of th ese  te s ts  a  m id d lin g  was 
m ade in  ad d itio n  to  th e  co n cen tra te , and 
so th e re  are  tw o  p o in ts  of a rre s t in each 
te s t, an d  b y  ad d in g  th e  m idd ling  to  the  con
ce n tra te  in  each  we o b ta in  th e  equivalent 
of six  p o in ts  of a rre s t defining th e  process 
cu rve illu s tra tin g  th e  ap p lica tio n  of flotation 
to  th is  ore.

A p lo t of th e  d a ta  in  th e ir  original form 
led now here, b u t  co n v e rtin g  th e m  in to  values 
of th e  w eigh ts recovered  a n d  th e  reciprocals 
of th e  en rich m en t, an d  p lo tt in g  these against 
one an o th er , gave a  series of po in ts falling 
w ith  considerab le ex ac tn ess  along a  straight 
line, an d  from  th is  line th e  equation  of the 
process w as found  to  be :—  

x
y  =  0-018 +  0-982# 

an d  th e  v a lu es of recovery  obtained from 
th is  fo rm u la  are  show n in  th e  last column 
of th e  ta b u la tio n .

W ith  a  ran g e  of w eigh ts of concentrate 
from  4 3 '8%  to  14-5%  th e  agreement is 
re m a rk a b ly  good, a n d  leaves no room for 
d o u b t th a t  th e  fo rm u la  is reliable.

As a  m a tte r  of fac t, in  th e  above example, 
th e  co n s ta n ts  w ere de libera te ly  shaded so as 
to  o b ta in  a +  b =  1. In  th is particular 
case th e  g rap h  a lm ost justified  it.

B u t exam in ing  in  a  sim ilar w ay some of the 
v e ry  m u ch  less com plete d a ta  on other 
ores g iven  in  th e  paper, it became quite 
ev id en t th a t  m y  o rig inal supposition on 
th e o re tic a l g ro u n d s th a t  a +  b =  1 is not 
ju stified , an d  th a t  in  p ractically  every case 
a -(- b s lig h tly  exceed  1, and  in consequence 
m a x im u m  efficiency is n o t to  be found at the 
p o in t w here %  concentration  plus %

   --------------4 . 1 , ,



JA N U A R Y , 1930 19

¡ *,

Sil« 
4 tai 
te %

Cdefc 
Smas,fc 
1 SM S-

gîCfflSfe'

14% ® ;

A nother observation  w as th a t  where it  
was possible to  o b ta in  sufficient figures, 
say  th ree , from  th e  d a ta  on o th er ores from  
the  d istric t, th e  slope of th e  g raphs was 
sensibly para llel in all cases, ind icating  a 
p rac tica lly  co n s tan t value of b, b u t there  
was a  good deal of v a ria tio n  in  th e  derived 
value of a in th e  different cases. I t  alm ost 
seem ed th a t  b was a  co n stan t for th e  process, 
and  a a  co n s tan t for th e  ore.

In  th e  case of g roup 3 (e), th ree  po in ts 
gave a  very  good line, concentra te  ranging 
from  58-2% to  8-7% , and  th e  form ula 
calcu lated  from  it was

%
y  =  0-027 +  0-995*

Now these investigations do show th a t  
over th e  range of recoveries and  con
cen tra tions w ith  w hich th e  m illm an is 
concerned a  p rac tica l w orking form ula is 
available, b u t th e  m an  w ith  th e  ac tuaria l 
m ind  will ob ject th a t  if th e  curve is e x tra 
po la ted  to  th e  po in t w here '¡6 =  1, or th e  
po in t w here no concen tra tion  has  so far 
tak en  place a t all, th e  recovery  is less th a n  
100% , w hich is a ridiculous s ta te  of th ings, 
and  th e  p rac tica l m an  w ill po in t ou t th a t  it 
is th e  general experience th a t  if concen
tra tio n  is pushed  far enough a  p rac tica lly  
pure concen tra te  is produced w hich is lost 
w ithou t change if concentra tion  be carried 
to  th e  lim it.

A rem arkab le  exam ple of th is  k ind  is 
illu stra ted  by  a  g raph  accom panying m y  
article  on “ T he Physical Bases of T in 
D ressing ” , w hich appeared  in th e  M a g a z in e  
of F eb ru ary , 1921. I t  gives th e  resu lts  of an 
experim en t by  T rusco tt on th e  Cornish 
fram e, se t fo rth  in  th e  m anner suggested 
above, in w hich th e  concentra te  collected on 
sections of th e  fram e a t  rig h t angles to  th e  
flow was sep ara te ly  collected and  assayed.

T he ac tu a l figures yield th e  form ula : 
x

y  =

ttW Our

m ent. E ffectively, th e  sam ple only con
ta in ed  76 • 8%  of its  rea l value in  a  form  w hich 
w as am enable to  trea tm e n t. M ultiplying the  
reciprocals of th e  enrichm ents as show n by  
assay by  th is  factor, an d  re-calculating , th e  
form ula becom es :

y  = 0-004 +  0 • 996%
and  i t  is found th a t  a t  op tim um  concentra
tion  93-8%  of th is  trac tab le  portion  is 
recovered in  a  w eight of 6 -2 % , w hereas th e  
recovery  of th e  ac tua l con ten t given by  assay 
is only 71-3% . The incip ient p roduction  of 
a p ractically  pure concen tra te  is also shown 
on th is  graph.

S im ilarly  w ith  ore 3(e), w hich probab ly  
contained  some oxide copper n o t recoverable 
by  th e  s tra ig h t flo tation process, a  condition  
practically  absen t in 3(a).

I t  seems probable th a t  w ith  m ost com 
m ercial ores th e  excess over u n ity  of th e  sum 
of th e  constan ts a and  b is sm all, an d  th a t  
where only one single resu lt of concentra tion  
is available for exam ination  i t  is legitim ate 
to  assum e th a t  th e  region of m axim um  
efficiency will be found a t or ju s t beyond 
th e  po in t w here %  concentra tion  plus % 
recovery equals 100.

W here th e  constan ts are definitely known, 
th e  op tim um  value of x  and  of y  can be 
ob ta ined  as follows :—

x  =
v /a  — a

b > y  -  b
consequently  th e  sum  of recovery an d  con-

1 — a

1 — % a

cen tra tion  a t m axim um  efficiency is — ^

In  th e  case of th e  R ouyn  ores, 
form ulas give

3(a)
°//o

11-8

these

3(e)
%

13-8
84-9
71-1

0-0056 +  1 -2970a
E x trap o la tin g  to  x  =  1, th e  ap p aren t 

recovery  where concen tra tion  has n o t even 
com m enced is only 76 • 8% . The explanation  
of th is  anom aly  is sim ple. The sam ple 
trea ted  contained  slime w hich passed in fluid 
suspension down th e  fram e w ith o u t under
going any  concentra tion  a t all. As far as any 
effect of th e  dressing process upon it  was 
concerned, i t  m igh t as well have been in 
solution. The loss in  th is  w ay is q u ite  a  
different th in g  from  th e  o rd inary  loss of th e  
trac tab le  portion  of th e  values during  t r e a t

O ptim um  concentra tion  
O ptim um  recovery  . 88-2
M axim um  efficiency . 76-4
The efficiencies ca lcu lated  b y  these for

m ulas are m etallurgical efficiencies. Com
m ercial efficiency is of course m uch  m ore 
im p o rtan t. D ressing and  tran sp o rt costs, as 
well as sm elter schedules m ust be know n 
before th e  one can be converted  in to  the  
other. F inally  these resolve them selves in to  
a  single factor w hich “ loads ” th e  influence 
of th e  recovery  of w aste in  th e  concentra te , 
as com pared w ith  its  s tra ig h t influence in  
m etallurgical calculations. Those in te rested  
are referred  to  m y  paper on “ The A pplica
tion  of Form ulas in  Ore D ressing ”  (Trans. 
Cornish In s titu te  of Engineers, 1920-1).



TIN LODES IN NOVA SCOTIA
By E. H. DAVISON, B.Sc., F.G.S.

T h e  author gives an account of the geology of the G old  R iver A rea , L unenberg County, N ova Scotia, w here both
tin and gold deposits are found.

I n t r o d u c t i o n . — The gold deposits of 
N ova S cotia  are, of course, well know n to  
m in ing  engineers an d  geologists, b u t th e  
occurrence of tin  in these regions h as seldom  
been m entioned. T he a u th o r is therefore 
of opinion th a t  a  record  of th e  occurrence 
based  on a  recen t v is it w ill be of in te rest. 
T he Gold R iver rises in  th e  h igh  ground

The coast roads are good, b u t those ru n n in g  
n o r th  an d  sou th  across th e  pen in su la  are 
decidedly rough. T he C anadian  N ational 
R ailw ay  runs along th e  coast, g iv ing access 
to  several seaports.

G e n e r a l  G e o l o g y .— The g rea ter p a r t 
of th e  a rea  is g ran ite  co u n try  b u t round  
C hester B asin th e re  is an  a rea  of sed im en tary
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G e o l o g i c a l  S k e t c h - m a p  o f  t h e  G o l d  R i v e r  A r e a , L u n e n b e r g  C o u n t y , N o v a  S c o t i a .

near New Ross R oad  an d  flows for 45 m iles 
alm ost due sou th  to  Chester B asin  som e 50 
m iles sou th  of H alifax . I ts  w atershed  is 
undu la ting  co u n try  w ith  num erous lakes 
an d  clo thed  w ith  tim ber, th e  cleared farm ing 
la n d  being a  very  sm all p roportion  of th e  
whole area. The coun try  is covered w ith  
glacial d rift in  th e  form  of boulders th ick ly  
strew n  over th e  surface w hich m ake th e  
clearing  of th e  land  a  pa in fu lly  slow 
operation .

The clim ate is m uch  m ilder th a n  th a t  
of th e  in te rio r of C anada. Sum m ers are ho t 
a n d  th e  w in ters are  sim ilar to  those of th e  
n o r th  of E ngland. F arm ing  an d  lum bering 
a re  th e  chief occupations, th e  tim ber 
includ ing  hem lock, birch , spruce, pine, etc. 
A side line is th e  m anufac tu re  of barrels for 
pack ing  th e  apple crop grown fa rth e r north .

rocks overly ing th e  g ran ite . T hese consist 
of th e  go ld-bearing series w hich are of 
C am brian  or P recam b rian  age, an d  over- 
lying beds of Low er C arboniferous age. The 
succession is as follows :—

Lower Carboniferous :
W indsor Series. L im estone, Sandstone, 

an d  G ypsum .
Devonian :

M uscovite G ran ite  an d  P orphyries . B io tite  
G ranite .

Cambrian or Precambrian  (gold-bearing 
series) :

H alifax  F orm ation . S lates.
G oldenville F orm ation . S late an d  
q u a rtz ite  (W hin).
The W indsor Series occupies a  sm all area



JA N U A R Y , 1930 21

to  th e  sou th -east of Chester Basin and  here 
a  large num ber of sink-holes or sw allet- 
holes are found, due to  th e  solution of 
gypsum  or lim estone by  perco lating  w ater. 
B eds of iron  ore also occur.

To th e  n o r th  of Chester B asin  an area 
abou t 5 m iles square of th e  gold-bearing 
series occurs. T his series consists of slates 
above w ith  in te rbedded  slates and  q u artz ite s

below, th e  slates often being py ritic  while 
the  q u artz ite s  are pyritic  and  gold-bearing. 
The whole series is folded in to  a  series of 
anticlines and  synclines th e  axes of th e  folds 
runn ing  som ew hat n o rth  of east. The gold- 
bearing  q u a rtz ite  beds occur along the  
crests of th e  anticlines.

T here is also a  len ticu lar ou tcrop  of th e  
Goldenville form ation  ex tending  from  near 
New Ross to  n o rth -eas t of W allaback Lake, 
w hich is locally called “ w hin ,” and  th is  is 
in tru d ed  by  narrow  dykes of dolerite. This 
ou tcrop  lies betw een th e  m uscovite g ran ite  
to  th e  sou th -east and  th e  b io tite  g ran ite  
to  th e  north-w est.

T h e  G r a n i t e s . — The g rea ter p a r t  of th e  
sou th -eastern  area  is b u ilt up  of th e  m uscovite 
g ran ite , a  m uscovite-b io tite  g ran ite  of grey- 
colour com posed of w hite orthoclase, quartz ,

m uscovite, and  b io tite  w ith  areas of pink- 
coloured granophyre, veins of greisen, 
pegm atite , and  quartz , w hich ca rry  a  varied  
m ineral association, including tourm aline, 
fluorite, g ilbertite , topaz, cassiterite , 
m olybdenite , m ispickel, bo rn ite , scheelite, 
an d  wolfram . The g ran ite  is also pene
tra te d  b y  dykes of quartz -fe lspar porphy ry  
and  th e  petro logy an d  m ineralogy of th e

area is strongly  rem iniscent of th e  g ran ite  
areas of Cornwall. T his area  will be fully 
dealt w ith  in describing th e  tin  deposits.

T h e  M i l l  R o a d  T i n  A r e a , N o v a  S c o t i a .

G e o l o g i c a l  S k e t c h - m a p  o f  t h e  N e w  R o s s  T i n  A r e a , N o v a  S c o t i a .
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T he no rth -w estern  area  is com posed of th e  
b io tite  g ran ite , w hich is a  g rey  g ran ite  
com posed of w hite  felspar, q u artz , and  
b io tite . So far as m y  exam ination  w ent i t  
con ta ined  no greisen veins or tin -bearing  
veins, b u t a t  least one pegm atite  dyke occurs 
w hich is a  very  coarsely crysta llized  rock 
com posed of q u artz , p in k  orthoclase, fluorite, 
an d  g ilbertite  m ica, w hile m olybden ite  is 
rep o rted  to  occur south-w est of New Ross.

T h e  T in  D e p o s i t s .— In  th e  m uscovite 
g ran ite , near th e  len ticu lar ou tcrop  of th e  
Goldenville series from  a  po in t abou t one

con ten t. T h e . values of th e  lodes so far 
opened up  v a ry  from  12 lb . to  28 lb. of 
b lack  tin  per sho rt ton . T he a rea  is a t 
p resen t being th o rough ly  p rospected , b o th  
superficially  and  in  dep th .

T h e  G o l d  D e p o s i t s .— In  th is  a rea  th e  
gold is found  in  th e  sed im en tary  rocks of 
th e  lower Gold R iver area. T he sedi
m en tarles consist of sla tes a n d  q uartz ite s , 
w hich are folded in to  an ticlines a n d  synclines 
w ith  axes run n in g , alm ost ea st a n d  w est. 
The gold occurs in  q u a rtz ite  beds on th e  
flanks an d  crests of th e  anticlines an d  also

T i n  P r o s p e c t i n g  P i t , M i l l  R o a d , n e a r  C h e s t e r  B a s i n , N o v a  S c o t i a .

mile sou th  of Mill R oad  to  a  po in t on the  
easte rn  side of L ake W allaback  a  num ber 
of tin -bearing  bodies have  been located. 
These bodies consist of veins of greisen w ith  
or w ith o u t cen tra l q u a rtz  veins carry ing  
cassiterite  an d  o ther m etallic  m inerals. 
A ty p ica l greisen vein  is com posed of q u artz  
and  w hite  m ica or g ilbertite  m ica w ith  
g rains of cassiterite , patches of m ispickel, 
fluorite, an d  tourm aline, w hile b o rn ite  and  
w olfram  also occur in  sm all quan tities. 
W hen th e re  is a  cen tra l q u a rtz  vein it con tains 
cassiterite , m ispickel, and  pyrites, w ith  
tourm aline  an d  occasionally topaz. The 
veins ru n  app rox im ate ly  east an d  w est, and  
are parallel to  th e  p o rp h y ry  dyke w hich 
occurs a t  Mill R oad. The exposure a t 
W allaback  Lake also shows a pegm atite  
vein  w hich is coarsely crysta llized  an d  is 
com posed of quartz , p ink  felspar, g ilbertite  
m ica, an d  tourm aline , w ith  a  sm all tin

in  tru e  fissure veins w hich cu t th e  an ticlinal 
axes an d  s trik e  som ew hat ea st of no rth . 
In  th e  q u a rtz ite  beds th e  gold is b o th  free 
and  also in  py rite s an d  m ispickel, w hich 
in  some cases ca rry  th e  b u lk  of th e  gold. 
In  th e  fissure veins th e  su lph ides are less 
conspicuous, m ost of th e  gold being  free, 
w hile th e  values of th e  fissure lodes are 
usua lly  h igher th a n  those  of th e  q u a rtz ite  
beds. Sam ples ta k en  from  th e  fissure lodes 
have  given assay values as h igh  as 4 oz. 
per ton , w hile th e  q u a r tz ite  beds v a ry  from  
8 to  30 dw t. per ton .

In  th e  a rea  to  th e  east of th e  Gold R iver, 
an d  ex tend ing  some th ree  m iles up  from  
th e  m o u th , th e re  are a  large n u m ber of 
derelict gold m ines, th e ir  stoppage  being 
due to  th e  sm all size of th e  areas or u n its  
leased an d  also to  inefficient m in ing  m ethods. 
A large area  is now  in process of develop
m en t an d  exploration .
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T h e  M o l y b d e n i t e  D e p o s i t .— On the 
W indsor R oad , n o rth -eas t of New Ross and  
to  th e  south-w est of New  Ross, pegm atites 
occur w hich ca rry  m olybdenite . The au tho r 
was only able to  see th e  first of these, w hich 
was opened up  during  th e  w ar b u t never 
reached  th e  producing  stage.

The pegm atite  is a  coarsely crystallized  
rock com posed of q u artz , orthoclase, 
g ilbertite  m ica, and  tourm aline, w ith  a 
considerable p roportion  of fluorite. The

m olybdenite  occurs in large plates, and  
aggregates in  th e  felspar an d  quartz , and  also 
in th e  tourm aline. O ther m inerals which 
occur are born ite , and  m ispickel w ith  topaz. 
I  w as in form ed th a t  ore yield ing 6%  of 
MoS2 h ad  been produced w hen th e  m ine 
was w orking and  from  th e  q u a n tity  of 
m olybdenite  on th e  w aste heap  th is  seems 
qu ite  credible.

To th e  n o rth  of New Ross and  to  the  
sou th  of th e  W indsor R oad  m olybdenite 
m ine pegm atites occur w hich m igh t yield 
felspar of com m ercial value. T hey  are 
norm al pegm atites w ith  g ilbe rtite  and 
m uscovite m ica. T he felspar crysta ls are 
exceptionally  large an d  could be concen tra ted  
b y  h a n d  picking.

T h e  P o r p h y r i e s . — In  th e  Mill R oad 
area  a t  least tw o dykes of p o rphy ry  cu t th e  
m uscovite gran ite . T hey  are quartz-felspar 
porphyries w ith  phenocrysts of q u artz  and

felspar in a  fine-grained felsitic groundm ass. 
T hey  strike  alm ost east an d  w est an d  show 
w ell-m arked chilled m argins aga inst th e  
gran ite  walls.

B a s i c  I g n e o u s  R o c k s .— Along th e  shores 
of L ake W allaback  th e  sedim entarles are 
cu t b ^  narrow  dykes of dolerite w hich in 
th e  p rox im ity  of th e  g ran ite  have been 
a ltered  to  garnetiferous ep id iorite, while in 
th e  W indsor R oad  area  sills of am ygdaloidal 
b asa lt occur.

N o v a  S c o t i a  a n d  C o r n w a l l . — The 
geology of th e  Mill R oad  area  is very  sim ilar 
to  th a t  of W est Cornwall, th e  Cornish g ran ite  
being of th e  sam e ty p e  as th e  m uscovite 
g ran ite  of N ova Scotia, while th e  porphyries, 
greisens, and pegm atites are also very  like 
those of Cornwall.

R oyal S oc ie ty  o f A rts.—A t th e  m eeting 
of th e  R oyal Society of A rts on J a n u a ry  22, 
a t  8 p .m ., Mr. G ilbert S tone will read  a  paper 
en titled  “ Some O bservations on th e  Mining 
Law s of th e  B ritish  E m pire .” Sir R ichard  
R edm ayne will preside. A t th e  m eeting  on 
J a n u a ry  29, a t 8 p.m ., Sir T hom as H olland 
will read  a  paper en titled  “ In tern a tio n al 
M ovem ent of M ineral P roducts during  Peace 
and  W ar.” The R t. Hon. V iscount Chelms
ford will preside.
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BOOK REVIEWS
M ining o f A llu v ia l D ep o sits  by D red gin g  

and H y d rau lic’king. B y W . E.
T h o r n e  and  A. W . H o o k e .  Cloth, 
large octavo, 171 pages, illu stra ted . 
P rice 20s. L o n d o n : M ining
P ublications.

An A m erican engineer, engaged as con
tra c to r  on B oliv ian  railw ays, alw ays used to  
refer to  T rau tw ine , Peele, an d  o ther books of 
reference as h is “ lea th e r b ra in s  ”  and  
lea the r b ra in s for alluv ia l m ining have 
h ith e rto  been conspicuous by  th e ir  absence.

I t  is tru e  th a t  by  reference to  a m u ltitu d e  
of pocket books and  m an u fac tu re rs’ tab les 
th e  necessary in fo rm ation  or formulae can 
be dug out, a  long and  ted ious process often 
involving a  series of ch its  to  one’s nearest 
neighbour, b u t now  Messrs. T horne and  
H ooke have  ga thered  all th e  requ isite  
formulae, tab les  an d  in fo rm ation  in to  one 
concise volum e. T he book deals w ith  th e  
m ining of alluv ia l deposits b y  dredging and  
hyd rau lick ing  an d  we w ish th e  au tho rs  h ad  
gone a  step  fu rth e r  an d  added  a  ch ap te r on 
g ravel pum ping  to  m ake th e ir  w ork com plete.

P a r t (1) deals com prehensively w ith  
P rospecting  an d  v a lu a tio n ; W ate r supply  
an d  m easurem ent, pipe lines, w ater races, 
flumes ; M ethod of w orking ; Sluice boxes 
and  hyd rau lic  elevating  ; Tailing  disposal, 
and  dam s and  reservoirs, w ith  a  few notes on 
pow er shovels and  excavators. All th e  
formulae for th e  above are given, together 
w ith  short exp lanations and  exam ples of 
w orking. Sketches and  d iagram s g reatly  
add  to  th e  value of th is  section.

T able (1), illu stra tin g  th e  au th o rs’ log
book for drill records, is new  to  th e  reviewers 
and  th e y  are a fra id  th a t  th e  engineer in 
charge of four or five drills w ould find it  an  
exceedingly difficult ta sk  to  com plete it. 
T he sim pler th e  log th e  b e tte r  chance of 
ob ta in ing  correct re tu rns.

The section on D redging gives a  good 
general idea of th e  various types and  the  
uses to  w hich these m achines are p u t, and 
th e  au th o rs  quo te  from  th e ir  experience in 
th e  K londyke, S iberia, an d  o ther countries. 
I t  is, how ever, u n fo rtu n a te  th a t  th e  exam ples 
given are som ew hat o u t of da te  and  
p articu la rly  th a t  th e ir  experience apparen tly  
d id  n o t ex ten d  to  th e  M alay S ta tes, and  th a t  
th e  only m en tion  of th e  big  dredging in d u stry  
in  th a t  co u n try  is a  short q u o ta tio n  from  an 
artic le  w ritte n  on th e  sub ject in 1917.

F rom  th e  p o in t of view  of th e  m in ing  
engineer it  would, perhaps, have  been  b e tte r  
if some subjects h ad  been tre a te d  in g rea ter 
detail, such for instance as th e  p arag rap h s  
on Sam pling ta ilings, O perating  life of p ro 
p erty , Size of dredges an d  power, w ith  som e 
m odern  exam ples.

The au th o rs  rig h tly  se t g rea t sto re  by  
experience ; b u t, w hile th e  whole sub ject of 
D redging is covered in  a  m anner u n d e rs ta n d 
able to  a  laym an , on some po in ts  th e  engineer 
w ould have  w elcom ed a  m ore com prehensive 
s ta te m en t of th e  conclusions to  w hich th e  
a u th o rs ’ experience h a d  led  them .

On page 144 an  am using  com parison  is 
m ade betw een  th e  am o u n t of silt deposited  
in  a  riv er b y  a  dredge an d  a  farm er 
respectively , an d  a  conclusion is reached  
w ith  w hich i t  is dou b tfu l if a  G overnm ent 
M ines D ep a rtm en t w ould  agree.

One or tw o passages are  n o t q u ite  clear 
an d  th e  section  w ould be im proved  b y  m ore 
tab les  an d  com parative  figures of p resen t day 
p ractice , b u t  i t  is ev id en t th e  a u th o rs  have 
a  p rac tica l know ledge of th e ir  sub ject.

T here are som e useful ta b le s  in  th e  
appendix , b u t in  th e  n o te  preced ing  th e  tab le  
for es tim ating  th e  q u a lity  of t in  ore b y  Sp. 
G rav ity  th e  au th o rs  s ta te  th a t  th e  ta b le  is 
com piled “ on th e  assu m p tio n  th a t  th e  im 
p u r ity  is iro n .” Iro n  is o ften  used  as a 
synonym  for ilm en ite , b u t  such  a  loose 
expression should  n o t be  endorsed  in  a  book 
of reference.

All engineers connected  w ith  th e  m in in g  of 
alluvial deposits w ill welcom e th is  la te s t and 
im p o rta n t ad d itio n  to  th e ir  lite ra tu re .

H. W . L a w s .
W . R . R u m b o ld .

G isem en ts  P étro lifères  d e la  P erse.
B y C.-P. N i c o l e s c o .  Folio, paper 
covers, 80 pages, illu s tra te d . Price 
50 francs. P aris  : L a Revue Pétrolifère.

L a  Revue Pétrolifère, th a t  en terp rising  oil 
jo u rn a l in  Paris, conceived th e  idea  th a t  a  
con tem porary  techn ical accoun t of th e  oil 
occurrences in  I ra q  shou ld  be given to  its  
readers. In  view  of F ren ch  in te re s ts  in 
these developm ents in  Ira q , th is  desire is 
understandab le , b u t to  ca rry  it  in to  effect 
is an o th er m a tte r  altogether, as th e  au th o r 
soon discovered. A lthough geological 
exp lo ra tion  in th is  te rr ito ry  has been in 
ac tive  progress during  th e  la s t te n  years 
or so, com paratively  lit tle  in fo rm ation  is
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available to  th e  public ; hav ing  regard  to  th e  
com plicated circum stances, political and  
otherw ise, surrounding  operations there, 
some m easure of secrecy is reasonable, b u t 
liable to  be annoying to  those in  search of 
“ copy .” T he w ay could to  some ex ten t 
be paved, however, by  a full consideration 
of th e  published  inform ation  on th e  P ersian  
oilfields which, as is well known, present 
m uch geologically in com m on w ith  those of 
th e  no rth ern  region. A ccordingly the  
au tho r set him self th e  ta sk  of com piling 
a very  full account of th e  oil occurrences 
in Persia, in so far as m ateria l is available, 
p rep ara to ry  to  a  consideration of those of 
Iraq , though  he guardedly  s ta te s  th a t  th e  
s tu d y  of Ira q , th u s rendered m ore com plete, 
can only be in  p roportion  to  ac tu a l know 
ledge of occurrences in th a t  coun try , by  
w hich, presum ably , he m eans “ publishable 
know ledge.” W e doub t w hether th is  la tte r  
w ill am ount to  m uch, and  in an y  case 
inference from  Persian  conditions m ay  no t 
in itself prove m ore th a n  a  guide to  any 
th in g  save th e  broadest outlines of the  
subject.

In  saying th a t  th is  is th e  m ost com 
prehensive account of th e  oilfield geology 
of S.W . Persia, as far as published 
w ork counts, is no t necessarily to  adm it 
th a t  i t  is th e  best or th a t  i t  contains m uch 
which has no t seen th e  ligh t of day, in one 
form  or another, elsewhere. The au th o r’s 
acknow ledgm ents em brace all th e  well- 
know n papers, besides m any  com paratively  
unknow n save to  studen ts of P ersian  geology. 
W e find, am ong others, th e  contribu tions 
of Busk, Mayo, R. K. R ichardson, P ilgrim , 
and  T ipper frequently  quo ted  ; equally  th e  
w ork of Lees, de Bockh, L ister Jam es and 
o ther m em bers of th e  A nglo-Persian Oil 
C om pany’s geological staff are specially 
m entioned. H ad  th e  au tho r been able to  
avail him self of th e  B ritish  Association 
(1928) paper by  de Bockh, Lees, and  F . D. S. 
R ichardson, h is tec ton ic  section would have 
been considerably m odified and  incidentally  
strengthened .

A lthough m ain ly  geological in trea tm en t, 
th e  sub ject is in te rp re ted  w idely b y  th e  
au th o r who, a fte r a  general in troduction , 
s ta r ts  off w ith  an  account of th e  political 
h isto ry  of the  in d u stry  in Persia, giving 
some description of th e  original D ’Arcy 
concessions and  th e  w ay in  w hich these 
g radually  developed in to  th e  oilfields now 
opera ted  by  th e  A nglo-Persian Oil Com pany. 
H e th en  discourses on the  indications

of oil found n o t only in Persia, b u t in 
Iraq , A fghanistan, B aluchistan , ex tending 
in to  N .W . Ind ia , and  gives a  useful m ap  
locating  those places ac tua lly  concerned. 
There follow som e parag raphs on the  
geom orphology of Persia, illu stra ted  by  an 
orographical m ap  afte r S tahl.

The section on geology opens w ith  an 
in teresting  sum m ary  of th e  w ork of pioneer 
geologists and  briefly traces th e  evolution 
of theories from  1910 onw ards ; i t  includes 
a  d iag ram m atic  geological m ap of th e  
coun try  toge ther w ith  a  ta b u la r  scheme of 
th e  rocks associated w ith th e  principal oil 
occurrences, in which essential lithology, 
palaeontological evidence, n a tu re  of th e  
deposits (origin), thicknesses, etc., are shown.

The section on s tra tig rap h y  is founded 
largely on th e  published w ork of Busk, 
Mayo, R. K. R ichardson, and  P ilgrim  
and  is qu ite  general in trea tm en t. The 
au tho r here m akes a  ra th e r  in teresting  
com parison betw een the  several theories p u t 
forw ard as to  th e  age of th e  oil-bearing 
rock, th e  A sm ari Lim estone, from  w hich 
it is seen th a t  th is  form ation has during 
th e  course of tim e sh ifted  its  position in th e  
stra tig raph ica l record from  Cretaceous to  
M iocene; i t  w ould now  appear to  have 
gained s ta b ility  as a  Middle Oligocene— 
Lower Miocene m em ber of th e  sequence. 
The petrography  and  palaeontology of the  
principal rocks are also m entioned, illu stra 
tions being tak en  from  R. K. R ichardson’s 
paper. The section on tectonics is weak, 
largely because it  is based on older h ypo
theses, though  we find th a t  th e  au th o r gives 
h is own in te rp re ta tio n  of R. K. R ichardson’s 
sections across th e  centre of w hat he often 
calls th e  “ M aidan-i-N aphtun  ”  oilfield, a 
nam e now  discarded in favour of th e  m ore 
historical, certain ly  m ore aesthetic title  
“ M asjid -i-Su la im an .”

There is a  short section on palaeogeography 
and  th en  comes a  leng thy  d issertation  on 
th e  origin of oil, reservoir rocks, gypsum  
and  sa lt deposits and  th e ir  relationship  to  
th e  norm al sedim ents and  to  petroleum . 
The rem aining sections include d a ta  on 
analogies betw een P ersian  oil and  th a t  of 
o ther fields in  th e  w orld, on production, 
tran sp o rt, refining, consum ption, export, and 
im port. A bib liography  of 107 references 
concludes th e  essay.

In  short, th is  paper m ay  be com m ended 
to  those who w ish to  gain  a  general know 
ledge of th e  oil in d u stry  in  Persia, m ore 
especially from  th e  geological side, and  who
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have n o t tim e to  look o u t th e  various original 
papers from  w hich th e  au th o r gets m uch  
of his in form ation. Those whose experience 
en titles th em  to  claim  a  m ore in tim ate  
know ledge of th is  in te resting  region w ill no t 
find an y th in g  in  i t  w hich th e y  do n o t already  
know, or w hich is n o t easily accessible to  
them  from  o th er sources.

H . B. M i l n e r .

T h e  P rin cip les and  P ra ctice  o f L ubrica
tion . B y A. W. N a s h  and  A. R. 
B o w e n .  Cloth, octavo, 315 pages, 
illu stra ted . P rice 15s. L o n d o n : 
C hapm an an d  H all.

The au th o rs  of th is  book provoke com m ent 
in th e ir  first sentence. T hey  say  : “ L ub rica
tio n  is no longer an  a r t .” T hey  th en  proceed 
to  d isp lay  th e  accum ulated  know ledge of 
th e  sub ject, from  w hich it  is seen th a t  
th e  fu n d am en ta l principles, th e  physical 
chem istry  of lub rication , are on ly  ju s t 
em erging from  th e  realm s of m ystery . 
In  th is  coun try , th e  w orks of Sir W illiam  
H ard y  an d  Sir T hom as S tan to n , to  m ention  
th e  m ore p rom inen t of recen t researchers, 
are d irec ted  to  th e  conversion of hypotheses 
to  theories of lubrication , from  w hich 
fo rm ulated  know ledge a  science of lub rica
tio n  is g radually  developing. M eanwhile, 
th e  sub ject possesses a  considerable tech 
nology an d  Professor N ash  an d  Dr. Bowen 
have p resen ted  th e ir  facts an d  opinions 
in  a  concise an d  a t tra c tiv e  form.

W ith in  th e  circum scribed area  of 
ascerta ined  tru th s  th e y  w ill m eet few 
an tagon ists , b u t in  th e  field of practice, 
w here it  is often  so difficult to  tran s la te  
experience in to  w ritte n  advice, th e re  will 
be found those who, w hile agreeing w ith  
or d isregarding unconsciously th e  v e rity  of 
th e  m ain  theses, w ill quarre l w ith  th e  au tho rs  
in  reg ard  to  th e ir  minutiae. T h a t th is  m ay  
be is fu rth e r  evidence, w ere it  needed, th a t  
lubrication , dependen t so largely  for its  
success on th e  personal sk ill of th e  engineers 
who practise it ,  is still an  in d u stria l a rt. 
“ The Principles and  P rac tice  of L ubrica
tio n  ” w ill i t  is hoped, a t tra c t  th e  a tten tio n  
an d  enliven th e  active in te re s t of those 
engineers who are engaged in th e  design, 
construction , an d  m ain tenance of p la n t and  
m achinery , th e  correct lub rication  of w hich 
has been considered as an  afte rth o u g h t.

T he au th o rs  em phasize th e  im portance 
th a t  lies in  th e  correct app lica tion  of 
lub ricating  oils an d  greases an d  th e ir

a rgum ents endorse th e  view  th a t  w ith o u t 
full recognition  of th a t  techn ique  th e  best 
p roducts m ay  give ind ifferen t resu lts  or, 
to  say  th e  least, are w astefu lly  em ployed. 
T hus is th e  lub rication  engineer in tro d u ced  
in  order to  p rac tise  his “ a r t  of lu b rica tio n  .

I t  m igh t be assum ed from  th e  am oun t 
of research  devo ted  to  lu b ric an ts  an d  from  
th e  num ber an d  com parative  ease in  ap p lica
tio n  of th e  usua l oil te s ts  th a t  th e  p rep a ra 
tio n  of a  selective specification is a  sim ple 
m a tte r. T his assum ption  is dism issed 
sum m arily  and  judiciously , a n d  its  dism issal 
is due n o t to  artlessness b u t to  th e  lack  
of scientific know ledge ad e q u a te  to  th e  
ta sk . In  dealing w ith  th e  rea l value of 
such te s ts  th e  reader should  be referred  to  
“ The Significance of T ests of P etro leum  
P ro d u c ts ”  published  b y  th e  A m erican 
Society for T esting  M aterials.

T ouching th e  su b jec t of references it 
is to  be tru s te d  th a t ,  in  th e  fu tu re  editions 
th e  book deserves, th e  b ib liog raphy  w ill be 
leng thened  to  include p articu la rly  th e  w orks 
of Mr. R. O. Bosw all an d  Mr. W . S. O sborne 
and  specifically those of Sir W illiam  H ardy .

T h a t th e  w riters are in  h a rm o n y  w ith  th e  
ideas of ra tio n a liza tio n  is ev id en t from  
th e ir  desire to  encourage in  oil sa lesm an
sh ip  th e  sp irit of service— “ of selling, no t 
oil, b u t  lu b rica tio n .”  T h is calls fo r an 
ever-grow ing ap p rec ia tio n  of th e  com m ercial 
value of techn ical know ledge an d  experience 
in  o rder to  keep in  step  w ith  th e  progress 
th a t  is being m ade in engineering an d  o ther 
industrie s in  w hich lu b rican ts  are stap le 
com m odities.

A ch a p te r  is devo ted  to  “ M echanical 
F ric tion  T esting  M achines ”  a n d  these, 
in  th e  h an d s of a  “  sk illed  scientific 
in vestiga to r ” m ay  give in te restin g  if no t 
v aluab le  resu lts  so fa r as th e ir  n a tu ra l 
lim ita tio n s allow, b u t th e  a u th o rs  rem ark  
w isely th a t  “  th e  rea l ev a lu a tio n  of an  oil 
is a  p rolonged an d  unb iassed  te s t  u n d er th e  
ac tu a l w orking cond itions.”  I t  is incum ben t 
upon  th e  conscientious supp lier of lu b rican ts  
to  base his recom m endations on these sound  
prem ises an d  to  d iscard  th e  necrom ancy  
associa ted  w ith  colour, flash-poin t an d  
“ v iscosity .”

The m oral of th e  book, applicab le alike to  
m an u fac tu re r, d is trib u to r  an d  user, is 
“ know  th y  business ” a n d  to  m a in ta in  th is  
counsel to  its  logical conclusion th e  final 
ch ap te r deals w ith  th e  care of lub rican ts, 
an  econom ic aspect w hich is frau g h t w ith  
m echanical as well as m o n e ta ry  advan tage.
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W ritten  for petro leum  technologists 
s tu d en ts , engineers, and  oil salesm en, “ The 
P rincip les an d  P ractice  of L ubrica tion  ’ ’ 
is a  welcome con tribu tion  to  its  subject.

W i l f r e d  E. G o o d a y .

G eolog ie  von  Perú. B y G. S t e i n m a n n  ; 
w ith  con tribu tions on Useful M inerals 
b y  R . S tap p e n b e c k ; on E arth q u ak es 
b y  F . Sieberg ; and  a  Geological Map 
by  C. Lisson. P ap er backs, octavo, 448 
pages, illu stra ted . Price 28 m arks. 
H eidelberg : Carl W in te r’s U n iversita ts- 
buchhandlung.

B eginning w ith  an  outline of th e  situa tion  
an d  topography  of Peru , th is  book quickly 
gets in to  w hat constitu tes its  g rea ter p art, 
nam ely, th e  rep resen ta tion  in  P eru  of th e  
s tra tig rap h ica l system s m aking  th e  e a r th ’s 
geological record. This description begins, 
as is custom ary, w ith  th e  Pre-C am brian  
fundam en ta l gneisses and  continues th rough  
to  th e  Q u a te rn a ry ; rep resen ta tive  fossils 
are i l lu s tra te d ; and  occasional cross-country 
profiles are given. The volcanic an d  in trusive 
rocks w hich characterize th e  T ertia ry  system  
in  th e  co u n try  receive special m ention.

Follow ing these details th e  b road  lines of 
P e ru ’s geological h isto ry  are described, th is  
descrip tion concluding w ith  m ention of the  
up lift of th e  Cordilleras, th e  sinking of th e  
Pacific belt, th e  presence of volcanoes tow ards 
th e  sou th , and  th e  evidences of Q uate rnary  
glaciation a t h igh levels. T hen  comes an 
outline of th e  p resen t tectonics of th e  
Cordilleras, the ir alignm ents, the ir folds, and  
th e ir  erup tive  rocks.

A bout 75 pages are th en  devoted  to  
an  enum eration  of m etalliferous and  
non-m etalliferous deposits of economic 
im portance or in te rest, d iv ided  under 
p articu la r m etals and  m inerals. Am ong the  
m an y  occurrences m entioned  are th e  Cerro 
de Pasco copper deposit, th e  L obitos oil 
field, an d  th e  H uancavelica quicksilver 
deposit,— these deposits being of special 
in te rest.

A sh o rt account of P e ru ’s ea rthquakes 
brings ou t th e  in te resting  po in t th a t  they  
have been due to  ea rth  dislocations ra th e r  
th a n  to  volcanic ac tiv ity , th e  presen t 
volcanoes of P eru  being re la tive ly  few and 
quiescent.

In  th e  preface th e  au th o r explains th a t  in 
sp ite  of its  com prehensive tit le  th e  book 
describes only th e  m ost salient geological 
fea tu res of Peru. Much of th e  country ,

and  especially th e  w ooded easte rn  slopes 
w hich reach  down to  th e  A m azon h ead 
w aters, is n o t only an  unknow n coun try  
geologically b u t also to  a  large ex ten t one 
unknow n geographically. The book never
theless is one w hich will be welcom ed no t 
only b y  geologists generally , b u t also by  
m ining engineers w ho have in te res t in th is  
p a r t  of th e  world.

S. J .  T r u s c o t t .

Surveying as P ractised  by C iv il 
E ngineers and Surveyors. B y J o h n  
W i i i t e l a w .  E ig h th  edition, tho rough ly  
revised  and  enlarged b y  Colonel Sir 
G o r d o n  R i s l e y  H e a r n .  Cloth, octavo, 
590 pages, illu stra ted . P rice 16s. 
London : Crosby Lockw ood an d  Son.

Revised an d  enlarged by  one so com petent, 
th e  eigh th  ed ition  of th is  s ta n d a rd  work, 
consisting of 12 chap ters and  a  liberal 
append ix  and  including 297 well executed  
figures, covers a  v as t am ount of ground  
under m odest headings : surveying w ith  th e  
chain o n ly ; surveying w ith  th e  aid  of 
angular in strum en ts ; levelling ; ad ju stm en t 
of in strum en ts ; rail an d  road  surveys and  
se tting  ou t ; tacheom etry  ; tu n n e l alignm ent 
and  se tting  ou t ; surveys for w ater supp ly  
works ; hydrographical or m arine surveying ; 
astronom ical observations used in  surveying ; 
surveys ab road  in jungle, dense forest and  
unm apped  open c o u n t ry ; trigonom etrical 
or geodetic surveys.

The aim  of th e  book, as ind icated  in th e  
preface to  th e  first edition, is to  give to  th e  
s tu d en t of engineering sufficiently full details 
of th e  w ork w hich he m ay  be called upon  to  
ca rry  ou t in  ac tu a l practice : an  aim
com prehensive and  to lerab ly  am bitious, yet 
perfectly  reasonable. The fac t th a t  th e  
book has run  th rough  seven ed itions is 
am ple proof th a t  by  satisfy ing a  dem and 
i t  has served its  purpose.

The reviser has considerably increased the  
value of th e  w ork b y  m aking  good some 
form er ou tstand ing  omissions and  by  
po in ting  ou t or describing some of 
th e  im provem ents effected w ith in  th e  last 
few years in  respect of in stru m en ts  and  
p ra c tic e ; so th a t  included now, am ong 
o ther subjects, are pho togram m etry , aerial 
surveying, th e  m icrom eter theodolite , the  
B osshard t tacheom eter, an d  th e  self- 
ad ju sting  level.

I t  is to  be reg retted , however, th a t  th e  
reviser has been prevented , ap p a ren tly  by  
lack  of space in  so packed a volum e, from
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dealing m ore fully  w ith  m a tte rs  such as 
plane-tab ling , tr ian g u la tio n  ad ju stm en ts  and  
th e  exact ta b u la tio n  of resu lts  in  field and  
office. P lane-tab ling , th e  first of these, is 
disposed of in sections covering only ab o u t 
9 pages ; tr ian g u la tio n  ad ju s tm en ts  occupy 
abou t 4 pages ; an d  ta b u la tio n  of num erical 
resu lts  appears to  be rep resen ted  by  15 
exam ples, of w hich 5 concern traversing , 
8 levelling, 1 tach eo m etry  an d  1 sounding. 
T rea tm en t of th is  n a tu re , rectifiable in  th e  
fu tu re  th o u g h  it  be, m ust be regarded  as 
n o t q u ite  com patib le w ith  th e  sub -title  
an d  th e  s ta te m en t th a t  th e  original w ork 
has been tho rough ly  revised and  enlarged.

N evertheless, th e  rev ised  w ork, because of 
its  general freedom  from  errors, its  scope so 
b ro ad  an d  liberal an d  its  considerable 
a ttrac tiveness , is a  book to  be strongly  
recom m ended to  those for w hom  it  w as 
in tended.

F. W . A r m s t r o n g .

C oal M easure P lants. B y Dr. R.
C r o o k a l l . Cloth, octavo, 80 pages,
illu s tra te d  by  39 p la tes. P rice 12s. 6d.
L ondon : E d w ard  A rnold an d  Co.

In  th is  book D r. Crookall, of th e  Geological 
S urvey  of G reat B rita in , h as  given us a  m ost 
useful add ition  to  our tex t-books on th e  
fossil p la n ts  of th e  Coal M easures. The 
w ork will doubtless be of g rea t value no t 
only to  geologists, b u t also to  m in ing  
engineers. T he au th o r gives th e  diagnostic 
charac ters of 240 of th e  com m on and  
characteristic  p lan ts , w ith  39 excellent 
p la tes on w hich th e y  are all figured. Dr. 
C rookall s ta te s  th a t  th e  m ain  ob ject of th e  
w ork is to  assist in  th e  iden tifica tion  of 
th e  species w ith  a  view  to  th e ir  p rac tica l 
use in  geology and  m ining. I t  is certa in  
th a t  geologists, m useum  curators, m ining 
engineers and  o thers liv ing on or near our 
coalfields, w ill g rea tly  apprecia te  the  value 
of th is  book in reducing th e  am oun t of labour 
requ ired  in  th e  iden tification  of species. The 
review er has him self te s te d  its  value in 
nam ing  coal-m easure p lan ts  in  his own 
collection.

Several excellent books are available 
dealing  w ith  fossil p lan ts , including the  
fam iliar coal-m easure form s, from  th e  
s tru c tu ra l an d  evo lu tionary  po in ts of view, 
an d  appealing  m ain ly  to  those who have 
h ad  a  bo tan ica l tra in ing , b u t h ith e rto  no 
book of m odera te  size h as  appeared  dealing 
w ith  th e  ex tern a l m orphology only and 
w ith  special reference to  B ritish  p lants.

T he au th o r has h ad  th e  g rea t ad v a n ta g e  
of w orking on th e  un ique collection m ade 
b y  th e  la te  Dr. R. K idston , now  p reserved  a t  
th e  M useum of P rac tica l Geology. U n 
fo rtu n a te ly , Dr. K id s to n ’s com prehensive 
m em oir on “ Fossil P lan ts  of th e  C arboni
ferous R ocks of G reat B rita in  ” {Mem. Geol. 
Sur., 1923-5) w as left unfin ished on th e  
d ea th  of th e  au th o r, b u t we are prom ised 
its  com pletion  a t  an  early  date .

T h an k s m ain ly  to  th e  labou rs of 
D r. K idston , th e  use of assem blages of fossil 
p lan ts  in subd iv id ing  th e  B ritish  Coal 
M easures, an d  for th e  co rre la tion  of one 
coalfield w ith  ano ther, has now  received 
general recognition . In  th e  p resen t 
w ork Dr. Crookall gives full lis ts  of th e  
charac teris tic  p la n ts  in  th e  R adstock ian , 
S taffordian , Y ork ian , an d  L an a rk ian  floras, 
w ith  no tes an d  d iagram s show ing th e  re la tive  
frequency  w ith  w hich th e  various groups 
of p lan ts  occur in  th e  several divisions, 
an d  w ith  th e  a id  of h is descrip tions, draw ings 
a n d  pho tographs, iden tifica tion  of th e  genera 
and  species should  n o t be difficult.

A . J . M a s l e n .

E lem en ts o f M ineralogy. B y F r a n k  
R u t l e y .  R evised  b y  H . H . R e a d .  
22nd edition. C loth, octavo, 394 pages, 
illu stra ted . P rice 6s. L o n d o n : 
T hom as M urby an d  Co.

“ R u tle y ’s M ineralogy ”  h as  long been a  
favou rite  w ith  m ining m en, an d  as an  
elem en tary  college te x t-b o o k  i t  has  w on for 
itself an  unrivalled  place. In  R u tle y ’s 
tim e th is  deservedly  po p u la r lit tle  book ran  
th ro u g h  eighteen editions. Since th e  
tho rough  revision b y  D r. R ead  in  1916 th ree  
m ore have been exhausted , an d  now  th e  
tw enty-second  h as been reached . T he chief 
a ltera tions m ade in  th is  new  ed ition  concern 
th e  d a ta  and  s ta tis tic s  re la tive  to  m inerals 
of econom ic im portance. The changed 
circum stances of th e  m an y  countries affected 
b y  th e  W ar are beg inn ing  to  lead  to  a  new  
s ta b ility  in in d u stry , an d  th e  tim e is therefo re  
opportune for a  revision of th e  in fo rm ation  
dealing w ith  m ineral p roduction . “ R u tley  ” 
is so well know n an d  ap p rec ia ted  th a t  
fu rth e r w ords of com m endation  are no 
longer called for. W e welcome its  ever 
fresh appearance ; rem ind  our younger 
readers of its  m erits  ; and  w ish it  m an y  
h ap p y  re tu rns.
IMP“ 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.
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NEWS LETTERS
JOHANNESBURG

December 5.
A N a t i o n a l  I n d u s t r y . — Dr. H ans Pirow, 

th e  G overnm ent Mining Engineer, in  the  
course of an adm irable address to  th e  
m em bers of th e  U nion P arliam en t during 
the ir recent v isit to  th e  W itw atersrand , 
em phasized the  na tional character of the  
gold-m ining industry . S ix ty-tw o per cent 
of the  w hite em ployees are South African 
bom , and  S outh  Africans occupy some of th e  
forem ost official positions. E ven  am ong the  
shareholders S outh  Africans are increasing 
in num ber and  im portance, although  we 
are still dependent on overseas support 
for th e  cap ita l to  open up  new  m ining 
ven tures. U nder th e  m ining leases system , 
th e  S ta te  is acquiring an ever-growing 
portion  of th e  profits derived from  th e  mines. 
“ In  every  way, therefo re,” Dr. Pirow  
rem arked, “ th e  gold-m ining in d u stry  is 
becom ing m ore and  m ore a  purely  S outh  
A frican industry , w ith  th e  resu lt th a t  the  
problem s of low-grade ore, of n a tiv e  labour 
and  of m ain ta in ing  avenues for em ploym ent 
on th e  m ines are com ing to  be regarded  as 
national problem s, and  no t as problem s 
affecting only th e  in d u stry  and  its  
shareholders.”

A N e w  C o p p e r  B e l t . — I t  is repo rted  
th a t  a  new  copper belt has been discovered 
in th e  Selati d istric t, N orthern  T ransvaal, 
and  th a t  th e  m ain  lode, a  large and  high- 
grade ore-body, was struck  by  a prospector 
nam ed W illiam  V alentine while following 
up  ind ications offered b y  th e  num erous 
ancien t workings there. V alentine says the  
belt is a t  least th ree miles long and  runs 
in to  th e  K ruger N ational P ark . He has 
pegged 700 claim s along th e  belt, also a 
prospecting  area  4,500 yd. long and  1,800 yd. 
wide. T w enty-tw o prospecting  shafts have 
been sunk  to  prove th e  property , generally 
to  a  dep th  of 30 ft., and  in every  instance 
a  copper-bearing ore-body was encountered. 
Sam ples of th e  ore in th e  first th ree  shafts gave 
th e  following excellent assay values : No. 1 
sam ple, dep th  30 ft., large ore-body, 5-8% 
copper ; No. 2 sam ple, dep th  20 ft., all ore, 
4-2% copper ; No. 3 sam ple, all ore in  shaft, 
7-6% copper. In  one p a r t of th e  claim s 
th e  ore-body is exposed and is said to  be 
over 60 ft. wide. The w orking conditions 
are said to  be very  favourable. M otor 
roads connect th e  p ro p erty  w ith  th e  South  
A frican R ailw ays’ Mica Siding (22 miles)

and  G ravelo tte  Siding (50 miles). The 
nearest seaport is Lourenqo M arques, abou t 
180 m iles d is tan t. There should be no 
difficulty abou t labour, as there  are th ree 
na tiv e  locations w ith in  five miles of the  
workings. The Selati R iver runs th rough  
th e  sou thern  portion  of th e  p roperty , and 
th e  th ick ly  w ooded forest on th e  claim s 
w ill p rovide fuel an d  h a rd  m ining tim ber. 
V alentine estim ates th a t  a 2%  copper 
ex traction  will cover all expenses.

S t a t e  D ia m o n d s .— S outh A frican diam ond 
cu tters, who b uy  rough stones from  th e  
G overnm ent, allege th a t  th e  N am aqualand  
S ta te  diggings are now  producing fewer 
h igh-quality  gems, and  th e re  are now  very  
few parcels th a t  are w orth  from  £10 to  £12 
per cara t. The cu tte rs  com plain th a t  too 
m any  low -quality  yellow stones are com ing 
to  th em  and  th a t  th e  prices charged by  th e  
G overnm ent are excessive. T hey  have 
decided to  m ake represen tations to  the  
recen tly  appo in ted  D iam ond Control B oard  
on th e  subject. The diggers on th e  alluvial 
fields are feeling th e  effects of th e  share 
slum p in W all S treet. B uyers for overseas 
firms have ceased operations u n til the  
d iam ond m ark e t recovers, and  very  little  
business is being done by  th e  local buyers. 
P rices for com mon goods have fallen about 
50% , b u t top  prices are still being paid  for 
high q u ality  stones. The diggers are asking 
th e  G overnm ent to  finance them  over th e  
depression.

A P r o m i s i n g  P l a t i n i u m  P r o d u c e r . —  
W ith  an  ex traction  of only 50%  th e  W aterva l 
(Rustenburg) P la tinum  Mining Co.’s profits 
for th e  th ree  m onths since th e  reduction  
p lan t was s ta rted  have averaged £5,000 
per m onth . The com pany is trea tin g  
oxidized norite  ore and  enjoys the  distinction  
of being th e  first m ining concern to  reach 
th e  producing stage in  th e  T ran sv aa l’s 
richest p la tinum  field. I t  is officially s ta ted  
th a t  th e  recovery m igh t have been higher 
b u t for th e  fact th a t  a  good p roportion  
of th e  m etallics is found to  be in too  fine a 
s ta te  of division for m uch im provem ent in 
recovery w ith  th e  p resen t p lan t. E xperi
m en ts are now  proceeding w ith  a view to  
im proving th e  position and  encouraging 
resu lts have been obtained. W ith  b e tte r  
ex traction  it  can reasonably  be expected 
th a t  there will be m arked im provem ents in 
profits. An advance in  th a t  direction of 
only 10% w ould m ean a v ery  m ateria l 
im provem ent in  th e  m onth ly  profits. The 
developm ent drives in th e  m ine have con
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tin u ed  to  show no t only exceptionally  
consisten t values, b u t th e  values are being 
well m ain ta ined  a t  7-6 dw t. over a  stoping 
w id th  of 18 in ., w hich is app rox im ate ly  
th e  stoping w id th  th e  m ine is being w orked 
on to -day . A t p resen t th e  com pany is 
trea tin g  oxidized ore only, of w hich, i t  is 
es tim ated , th e re  are 425,000 tons on the  
p roperty . On a  10,000 to n  per m on th  
basis th is  w ill give th ree  an d  a  half y ea rs’ 
life, w hile if th e  sulphide zone is ta k en  as 
well, th e  to ta l ore con ten ts of th e  p ro p erty  
can be es tim ated  a t  7,855,000 tons. The 
low est exposure of values is in  boreholes 
sunk to  a  d ep th  of 1 7 0 ft., w here values 
were ind icated  as good as, if n o t b e tte r  
th a n , cu rren t developm ent shows. There 
are good reasons for an tic ipa ting  th a t  la te r  
on th e re  w ill be every  justifica tion  to  
increase th e  scale of operations w ith  a 
consequent increase in th e  o u tp u t and  profits.

T r a n s v a a l  E m e r a l d s . — One of th e  la tes t 
v isito rs to  th e  T ran sv aa l em erald  fields 
is Mr. F ritz  K lein, a  precious stones expert, 
who says he saw  a  num ber of occurrences 
there  w hich prom ise to  tu rn  o u t good com 
m ercial propositions. Mr. K lein is a m em ber 
of th e  firm  of P itta r ,  Leverson, and  Co., 
L ondon, th e  largest em erald-dealers in th e  
w orld, an d  he has a  very  extensive experience 
of th e  w orld’s em erald  producing fields and  
of th e  C ontinen tal and  A m erican m arke ts  
for b o th  rough and  cu t stones. H e has also 
for years been actively  engaged in  th e  ac tu a l 
m ining an d  p roduction  of em eralds, m ore 
especially in  Colombia, w here th e  finest gems 
have so fa r been obta ined . Mr. K lein 
believes th a t  th e  T ransvaal w ill becom e an  
im p o rta n t producer of em eralds, and  he 
hopes th a t  as a  resu lt of his v isit h is firm  
will be able to  b u y  th e  g rea ter po rtion  of 
our p roduction .

D r y  M in in g  I n v e s t i g a t i o n s . — A  su b 
com m ittee of th e  M iners’ P h th isis  P revention  
C om m ittee is engaged in considering th e  
suggestions for d ry  m ining on th e  W itw aters- 
ran d  w hich were p u t forw ard b y  Dr. J . S. 
H aldane w hen he v isited  Jo hannesbu rg  w ith  
th e  B ritish  A ssociation. Dr. H aldane o u t
lined a  th eo ry  th a t  ph th is is  m igh t be 
p reven ted  b y  m ixing o th er dust w ith  th e  
q u a rtz  dust in  th e  m ines. In  th is  way, 
also, he po in ted  out, th e  difficulties of w et 
m ining m igh t be overcom e. No experim ents 
have  y e t been carried  ou t on th e  lines 
suggested, b u t th e  sub-com m ittee is carry ing 
o u t careful investigations, and  will p resen t 
its  rep o rt w ith in  a  short tim e. The old

M iners’ P h th is is  P reven tion  C om m ittee 
rep o rted  in  1916 v ery  defin itely  in favour 
of th e  lavish  use of w ater, an d  th e  m ines 
canno t go b ack  on th a t  rep o rt w ith o u t 
thorough ly  considering th e  problem . I t  
is understood  th a t  th e  sub-com m ittee  is 
a t  p resen t confining its  investiga tions to  
th e  lim its  w hich should be im posed on th e  
use of w ater an d  th e  question  of using less.

Some idea of th e  b u rd en  im posed on th e  
gold m ines b y  th e  M iners’ P h th is is  Com
pensation  A ct m ay  be g a th ered  from  th e  
following fac ts  an d  figures : T he to ta l
am oun t th a t  h as  been p a id  o u t in  m in e rs’ 
ph th is is  com pensation  to  m iners and  
dependen ts was, up  to  S ep tem ber 30, 
£11,208,015. In  th e  first y ea r th e  am oun t 
p a id  ou t was £50,601. I t  rose in  th e  
following y ear to  £355,644, an d  increased 
a lm ost an n u a lly  th e re a fte r, reach ing  a
m axim um  of £951,152 in  1926. In  th e  
last five years th e  average am o u n t p a id  in 
benefits w as ab o u t £72,000. The M iners’ 
P h th is is  B oard  ob ta in s  its  funds from  th e  
various m ining com panies in  q u a r te r ly  levies. 
If  all th e  m ines w ere to  close down
im m ediate ly  th e  B oard  w ould need  £8,000,000 
to  invest a t 4 |%  to  enable it  to  m ake all 
p ay m en ts  and  provide for all fu tu re  com m it
m en ts in respect of m iners’ ph th is is  and  
tuberculosis. To m eet th is  enorm ous 
liab ility  th e  B oard  has a rran g ed  w ith  th e  
m ines th a t  are m ak ing  profits to  se t aside 
annually  sum s based  on th e  p roductive  
lives of th e  m ines. A p art from  th e  annua l 
contribu tions, th e  m ines have  accordingly , 
in  th e  la s t th ree  years, se t aside £1,294,633. 
T he average an n u a l am oun t se t aside is 
£431,544.

D e a t h  o f  D r .  P. A. W a g n e r . — T he d ea th  
occurred in Jo h an n esb u rg  on N ovem ber 11 
of P ercy  A. W agner, D .Sc., D . E ng .,
F.G .S ., th e  b rillian t S outh  A frican  geologist. 
Dr. W agner’s research  w as know n th ro u g h 
ou t th e  w orld, an d  his know ledge of S outh  
A frican geology w as profound. H e h ad  an  
in tim ate  know ledge of th e  coun try , an d  w as 
rig h tly  recognized as th e  lead ing  a u th o ri ty  
on th e  m ineral deposits of th e  sub-con tinen t. 
H is w ork for th e  G overnm ent u p  to  
F eb ru ary , 1927, resu lted  in m an y  valuab le  
con tribu tions to  geology.

D r. W agner w as b o rn  a t  R ichm ond, Cape 
Province, in O ctober, 1885, an d  w as th e  
son of th e  la te  Jo h n  M. W agner. H e was 
educated  a t th e  S outh  A frican College, 
Capetow n, th e  S ou th  A frican School of 
Mines and  Technology, Joh an n esb u rg , and
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a t th e  F re iberg  School of Mines and  H eidel
berg  U n iversity  in G erm any. W agner, as 
a  young  m an, w ent to  F reiberg  to  s tudy  
u n d er Professor R. B eck w ith  th e  in ten tion  
of ta k in g  his D o cto r’s Degree in  Geology, 
choosing as h is thesis "  The Origin of 
D iam onds in K im berlite  P ipes.”  I t  has been 
said  th a t  P rofessor Beck h ad  been study ing  
th is  sub ject ever since h is v isit to  S outh  A frica 
w ith  th e  B ritish  A ssociation in 1905, and  th a t  
a fte r  W agner h ad  been only a  few m onths a t 
F reiburg , P rofessor B eck acknow ledged his 
p u p il’s com petence to  handle th e  subject 
and  passed on th e  whole of his own m ateria l. 
L a te r W agner w en t for a period to  H eidelberg 
to  s tu d y  under Rosenbusch. The year 
afte r W agner h ad  left F reiburg , Beck, 
w hen lecturing  on diam onds-deposits, said 
th a t  undoub ted ly  th e  finest w ork on th e  
origin of diam onds was W agner’s Thesis.

BRISBANE
November 18.

T h e  N e w  M o u n t  M o r g a n .— Mr. A. A. 
B oyd, who w as for m an y  years general 
m anager of th e  old M ount M organ Com pany, 
and  is now a  d irec to r and  technical adviser 
for th e  new  owners of th e  m ine (Mount 
M organ, L td .), la te ly  re tu rn ed  from  a  v isit 
to  th e  U n ited  S ta tes  and  Canada, w here he 
s tu d ied  th e  la tes t m in ing  m ethods p rac tised  
in  those  countries. H e has since been to  
M ount M organ, and  as a  resu lt th e  w ork 
being carried  on th e re  b y  th e  new  com pany 
has  been expedited . F o r some tim e before 
th e  old com pany w ent in to  liqu idation  
and  continuously  since, w ork has been 
carried  ou t in  th e  recovery of copper by  
p rec ip ita tio n  from  th e  m ine w ater. W ith  
th e  ob ject of dealing  w ith  th is  w ater m ore 
effectively and  expeditiously  th a n  h ithe rto , 
pum ps of special design have  been  o rdered  
from  E ng land . In  th e  m eanw hile, th e  
opening up  of th e  L inda  level, a t  a  d ep th  of 
450 ft., is being pushed  on, an d  it  is also 
in tended  to  proceed a t once w ith  tria ls  
of a  new  leaching process for ore trea tm en t. 
If these prove to  be successful, as they  
prom ise to  do, th e  ore ly ing  above th e  
L inda  level w ill be th e  first to  be trea ted  
by  th e  process and  th e  resu lts w ill be a  guide 
in  th e  tre a tm e n t of th e  g rea t bu lk  of ore 
below  th a t  level.

T he liq u id a to rs  of th e  M ount M organ 
Gold M ining Com pany, L td ., will in  J a n u a ry  
m ake a  fu rth e r  d is trib u tio n  am ong holders 
of th e  com pany’s stock of 3s. a  share on the

1,000,000 £1 shares w hich form ed its  cap ita l. 
There has a lready  been d is trib u ted  in  th e  
process of w inding-up a sum  to ta llin g  
£1,000,000. Shareholders th u s  get back 
m ore th a n  th e  nom inal value of th e ir  shares, 
b u t i t  has to  be rem em bered th a t  for several 
years before liqu idation  no d iv idend  was 
p a id  by  th e  com pany. In  A ugust 1927, 
w hen liqu idation  proceedings began, the  
m ark e t value of th e  shares w as ab o u t 12s.

F o r e i g n  C a p i t a l  f o r  O i l  P r o s p e c t i n g .  
— A bill to  am end th e  P etro leum  A ct w hich 
regulates oil p rospecting  in  Q ueensland has 
been in troduced  by  th e  G overnm ent in  
th e  S ta te  Legislature, and  is ce rta in  to  be 
passed. P rev iously  th e  law  confined the  
holding of p rospecting  perm its  or leases to  
n a tu ra l-bo rn  B ritish  subjects, b u t th e  new  
m easure rem oves such restric tion . I t  p ro 
vides for th e  acquisition  of perm its and 
leases by  foreign com panies reg istered  under 
th e  com pany laws of th e  S ta te . A gainst 
th is  provision th e re  has been a  strong  o u t
cry, m ostly  b y  those financially  in te rested  
in  ex isting  prospecting  enterprises, who 
claim  th a t  th e re  w ould be g rea t danger 
to  th e  in d u stry  and  to  th e  S ta te  in  allowing 
foreign cap ita l to  come in, as i t  would 
probab ly  ob ta in  control. On th e  o ther hand , 
i t  is considered th a t  th e  prospecting  ven tu res 
already  in  h an d  have reached  a  stage w hen 
m uch m ore cap ita l is needed, and  th a t  such 
cap ita l is n o t available locally, and  also 
th a t  th e  G overnm ent has sufficient power 
under th e  old A ct to  av e rt any  danger 
th a t  m igh t th re a te n  under th e  proposed 
legislation. The new  m easure contains 
several o the r provisions in tended  to  
encourage and  help oil prospecting. Am ong 
these is one increasing th e  num ber of perm its 
or leases w hich m ay be held  by  one person 
or com pany from  tw o to  four, b u t w hich 
stipu la tes th a t  n o t m ore th a n  tw o shall be 
w ith in  200 m iles of th e  first tw o g ran ted . 
There are q u ite  a num ber of perm its still 
in existence, a n d  have been held  for nearly  
tw o years, on w hich no th ing  has been done, 
and  th e  p resen t M inister for Mines is d e te r
m ined th a t  these will be cancelled unless 
the  holders com ply w ith  th e  conditions 
under which th ey  were g ran ted .

M o u n t  I s a  P r o g r e s s . —T he num ber of 
m en w orking a t  M ount Isa  h ad  increased 
b y  th e  beginning of O ctober to  ab o u t 1,400. 
Of these, 770 were em ployed b y  th e  con
trac to rs  who are erecting  th e  m illing p lan t 
on th e  north-w est side of Mill H ill, as well 
as th e  pow er house and  sm elters on th e
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easte rn  side of th e  hill. In  accordance 
w ith  th e  p lan  la id  dow n for fu tu re  w orking, 
operations are being conducted  a t  D av idson ’s 
sh a ft from  th ree  d ifferent po in ts. The 
v en tila tin g  d rive th a t  is to  connect No. 46 
w ith  No. 36 sh a ft h ad  la st m o n th  reached  
ab o u t half th e  requ ired  d istance, and  is 
p robab ly  finished b y  th is  date . The m ain  
supp ly  shaft, in  w hich w ater is m ak ing  
a t th e  ra te  of ab o u t 5,000 gallons hourly, 
is dow n nearly  300 ft., and  th e  m ain  haulage 
sh a ft over 300 ft., w here a  considerable 
q u a n tity  of w ate r has also been m aking. The 
D o h ertv  shaft, on th e  B lack S ta r  lode, has 
been deepened to  356 ft., b u t here a stoppage 
in  th e  sink ing  was caused because th e  
influx of w ate r p roved  too  m uch  for th e  
pow er available. A sim ilar tro u b le  
preven ted , for a  tim e, th e  resum ption  of 
w ork in  th e  Law lor shaft, b u t  in  b o th  cases 
th e  difficulty was only tem porary .

In  connection  w ith  th e  d iam ond  drilling 
cam paign  738 ft. of boring w as com pleted  
in  four weeks a t  th ree  holes on th e  B lack 
S tar lode. F rom  one of these (5B) th e  
core from  1,116 ft. to  1,120 ft. showed
12-5% of lead  and  10-2% of zinc, w ith
13-5 oz. of silver to  th e  ton . Good progress 
h as  been m ade w ith  th e  lay ing  of th e  pipe 
line betw een th e  Rifle Creek dam  and  M ount 
Isa. T he reservoir was in  O ctober last 
em p tied  of th e  sm all q u a n tity  of w ater in  it, 
an d  th e  scour valves w ere cleared  of obstruc
tion . A th u n d e rs to rm  a  few days ago p u t 
15 ft. of w ater in  th e  dam , w hich is 50 ft. 
h igh, and  th e re  th e n  seem ed a  p robab ility  
of m ore rain . The com pany, however, 
seem s to  be ob ta in ing  from  o ther sources 
sufficient w ate r to  m eet p resen t req u ire
m ents. A  farcical inc iden t a t  th e  m ines 
is a  “ beer s tr ik e ,”  w hich has been persisted  
in  for a  couple of weeks or m ore. A lthough 
n a tu ra lly  very  th irs ty  a t  th is  tim e of the  
year, th e  w orkm en are obstina te ly  refusing 
to  p ay  th e  ho te l keepers w hat are con
sidered  th e  ex o rb itan t charges m ade for 
liquor.

A n o t h e r  M in in g  T r u s t  V e n t u r e . — An 
agreem ent has been m ade b y  th e  Queens
land  G overnm ent, and  ratified  by  P arlia 
m ent, g iving to  M ining T rus t, L td ., under 
s tip u la ted  conditions, certa in  m ineral lease
hold  concessions a t Law n H ills, in th e  B urke- 
to w n  silver-lead field, N o rth  Q ueensland. 
T h is belt has been know n for some fo rty  
years, b u t is so rem o te ly  s itu a te d  th a t  
several a tte m p ts  to  explo it i t  on a n y 
th in g  like a  com prehensive scale have

failed. The n earest p o rt to  th e  Law n 
Hills field is B urketow n, on th e  A lbert 
R iver, ab o u t 30 m iles from  w here it  flows 
in to  th e  Gulf of C arpen ta ria , an d  som e 55 
m iles n o rth -eas t of th e  m ines. A bou t tw en ty  
years ago a  G overnm ent geologist rep o rted  
th a t  th e  fu tu re  of th e  field depended  on 
th e  low -grade deposits, w hich h ad  th en , 
and  are still, to  be prospec ted  and  opened  up, 
b u t w hich could be p ro fitab ly  exp lo ited  
w ith  m odern  in sta lla tions an d  ra ilw ay  com 
m unication . In  th e  ag reem ent m entioned , 
w hich was m ade b y  th e  G overnm ent w ith  
Mr. Leslie U rq u h a rt, th e  M ining T rus t, 
L td ., is given th e  r ig h t to  prospec t for five 
years 100,000 acres on th is  field. U nder 
th is  agreem ent th e  T ru s t, on its  p a r t, has to  
spend in  th e  first y ea r on geological ex am in a
tion  alone th e  sum  of £10,000, an d  to  incur 
a  fu rth e r  o u tlay  of £90,000 w ith in  th e  five- 
y ear te rm  of th e  lease.

T h e  C o a l  T r o u b l e . — A com pulsory  con
ference, called to g e th er u n d er th e  a rb itra tio n  
laws to  deal w ith  th e  coal stoppage in  th e  
principal coal m ines a t  N ew castle an d  M ait
land, New S ou th  W ales, has  fa iled  to  effect 
any  „settlem en t. T he ch a irm an  of th e  Coal 
T ribunal (Mr. C. H ibble), w ho w as also 
cha irm an  of th e  conference, to ld  th e  la tte r  
b od y  th a t  th e  cost of p ro d u ctio n  in the  
in d u s try  m u st be reduced  b y  a t  le as t 4s. a 
ton , an d  th a t  th e  on ly  w ay  in  w hich th is  
reduction  could be m ade w as b y  th e  m iners 
agreeing to  share in  th e  red u c tio n  to  the  
e x ten t of Is. a  ton . A fter th is  p ronounce
m ent, th e  p residen t of th e  com bined  m ining 
un ions’ com m ittee issued  a  s ta te m en t, in 
w hich he said  th e  F ed era l L ab o u r G overn
m en t “ m u st redeem  its  p re-election  prom ise 
to  re-open th e  m ines on a  basis of no wage 
red u c tio n .” On th e  sam e d ay  it  was 
announced  th a t  th e  N ew S outh  W ales 
C abinet w ould  endorse co n tra c ts  a lready  
p repared  to  enable th e  S ta te  G overnm ent 
to  b ring  abou t th e  im m ed ia te  re-opening 
of th ree  h igh ly  p roductive  m ines— Pelton , 
R o th b u ry , an d  Cessnock ; also th a t  em ploy
m en t in  these m ines w ould be offered to  
m em bers of th e  M iners’ F ed era tio n  on th e  
Is. a to n  wage cu t p lan  devised by  th e  B av in  
M inistry. R ep resen ta tives of th e  un ions 
th re a te n  th a t  if th is  is done, th e  m ines nam ed 
w ill be dec lared  “ b la ck ,” w hich m eans th a t  
un ion ists w ill be ordered  no t to  w ork in  th e m  
or hand le th e  coal therefrom  if any  is m ined. 
I t  is understood  th a t  a t  th e  com pulsory  
conference th e  m iners’ rep resen ta tives  
in sisted  th a t  th e re  should  be no wage
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reduction , an d  th a t  th e  owners were equally  
firm  in  th e ir  de term ina tion  n o t to  open the  
m ines w ith o u t such a  reduction . T he la tes t 
developm ent is th a t  th e  N .S.W . G overnm ent 
has called for vo lun teer labour a t  once for 
th e  R o th b u ry  m ine, and  one resu lt is th a t 
th e re  are th re a ts  from  th e  un ion ists of a 
general strike, a lthough  m uch doub t p re 
vails th a t  such a  d rastic  step  w ill be taken .

N o r t h  B r o k e n  H i l l . — In  th e  year ended 
Ju n e  30 th e  incom e from  m ining of N orth  
Broken H ill, L td ., was £1,407,554, com pared 
w ith  £1,229,804 in  th e  preceding year. As 
th e  expend itu re  a t th e  m ine decreased from  
£896,157 to  £875,413, th e  gross profit 
im proved by  £333,657, to  £532,141. 
D ividends aggregating  £332,500 were 
declared. Of 422 tons of crude ore trea ted , 
nearly  64%  gave an  average re tu rn  of 
of 15% of lead, 12-1% of zinc, and  8-6 oz. 
of silver to  th e  ton.

E l e c t r o l y t i c  Z in c  C o m p a n y .— A t th e  
annual m eeting  of th e  E lectro ly tic  Zinc Com
pany  of A ustralasia , held  in M elbourne on 
O ctober 31, i t  tran sp ire d  th a t  th e  net 
profit for th e  year ended Ju n e  30 was 
£367,918, w hich is well up  to  th e  average, 
and  th a t  th e  reserves are £1,500,000, in
d icating  a  sound in te rn a l position. The 
reserves are being used in  th e  business as 
w orking cap ita l for th e  whole undertak ing , 
in th e  expansion of ac tiv ities on th e  W est 
Coast of T asm ania , in  p la n t extension a t 
th e  m ain  w orks a t R isdon in th a t  S ta te , and  
for investm en ts in com panies carry ing  on 
allied industries.

VANCOUVER
December 10.

I n s t i t u t e  M e e t i n g .—The local b ranch  
of th e  Canadian I.M.M. held a  w ell-attended 
and  m ost successful m eeting  here on 
N ovem ber 27, 28, and  29, w hen a large 
num ber of papers on a  wide range of sub jects 
were read  and  discussed b y  some of th e  m ost 
p rom inen t local engineers. The chairm an for 
th e  year, Mr. J .  D. Galloway, Provincial 
M ineralogist, opened th e  m eeting w ith  a 
review  of m ining in the  Province during the 
p as t year. H e p red ic ted  th a t  th e  value of 
th e  m ineral o u tp u t for th e  year would exceed 
$70,000,000 and  the reby  m ake a new  high 
record, th e  previously g rea test value having 
been $67,188,842 in 1926. R e tu rns th a t  
have  been received b y  th e  D epartm en t of 
Mines to  d a te  ind icate th a t  in  round  figures 
th e  o u tp u t will be m ade up  of 180,000 oz.

of gold, 10,000,000 oz. of silver,
105,000,000 lb. of copper, 300,000,000 lb. of 
lead, 174,000,000 lb. of zinc, 2,375,000 long 
to n s of coal and  s tru c tu ra l m aterials, and  
m iscellaneous m inerals and  m etals to  the  
value of $5,300,000. The am ount of ore 
trea ted  is es tim ated  a t  6,500,000 t o n s ; 
all the  large producers having m ined a 
larger tonnage of ore th an  in 1928, though  the  
grade h as been slightly  lower. T he dis
bursem ent of d iv idends is placed a t 
$12,500,000, or abou t one million dollars 
m ore th a n  last year. T his increase has been 
m ade chiefly by  th e  tw o large copper 
producers, G ranby C onsolidated Mining, 
Sm elting and Power Com pany and  B ritan n ia  
Mining and Sm elting Com pany. Mr. Gallo
w ay considers th e  m ost prom ising new  
developm ents of th e  year to  be along th e  
T ulsequah R iver, in the  A tlin  division, where 
im m ense bodies of ore carry ing  zinc, lead, 
copper, silver, and  gold are being opened. 
The chief value is in zinc, which considering 
th e  unsa tisfac to ry  condition of th e  zinc 
m arket, is th e ir  w eakest feature. The 
K inm an property , now  being developed by  
Consolidated, is a  prom ising copper deposit. 
The Ferguson m ine, along th e  Ingenika 
River, and  the  E m era ld  group, in  th e  Sibola 
d istric t, continue to  develop well, b u t bo th  
are s itu a ted  in  inaccessible d istric ts.

Mr. D ale L. P it t ,  general m anager for 
P rem ier Gold M ining Com pany, gave an 
exceedingly in te resting  account of some of 
th e  difficulties th a t  had  to  be m et and  over
come in th e  construction  of th e  5£ miles 
of aerial tram w ay  from  th e  P rosperity  and  
P o rte r-Idaho  m ines to  the  m outh  of the  
M arm ot R iver. The upper end of th e  line 
is in exceedingly rugged country . The chief 
difficulty was th e  hauling  of th e  cable across 
th e  M arm ot Glacier, a  s tre tch  of nearly
4,000 ft. To do th is  th e  cable was m ade up  
in to  35 coils of abou t 100 ft. each and  each 
coil carried on a  separate  horse, th e  rem ainder 
was held betw een the  anim als and  kep t the  
pack  tra in  together.

P robab ly  th e  m ost lively discussion was 
produced by  Mr. W. N. K elly ’s p ap er on 
“ Pulverized Coal w ith  Special Reference 
to  its  A pplication for In d u stria l and  
D om estic P urposes.” Mr. Jam es Dickson, 
Chief Inspec to r of Mines for B ritish  Columbia, 
m ade the  in te resting  con tribu tion  to  th e  
discussion th a t  coal ob ta ined  from  th e  Crow’s 
N est P ass m ines w as used in  R egina to  fuel 
boilers for a  steam -electric p la n t and  th a t  
the  resu lting  elec tricity  is being sold as
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cheaply  as l j  cents per k ilow att-hour. The 
s ta te m en t was su b stan tia te d  b y  th e  sales 
agent for th e  Crow’s N est P ass Coal Com pany.

T h e  K o o t e n a y s . — The In te rn a tio n a l 
Jo in t Com mission has given th e  W est 
K oo tenay  Pow er an d  L ight C om pany p er
mission to  proceed w ith  th e  excavation  for 
th e  dam  a t  G ranite , w here K o o ten ay  L ake 
em erges in to  th e  low er K o o tenay  R iver, 
which is ta n ta m o u n t to  perm ission to  proceed 
w ith  th e  dam , and  th e  com pany is erecting  
cam ps and  tak in g  pow er and  com pressor 
p lan ts  to  th e  site. I t  expects to  s ta r t  on th e  
excavation  by  D ecem ber 15 an d  to  keep 
100 m en em ployed stead ily  during th e  w inter. 
The dam  will raise th e  low -w ater level of 
K ootenay  L ake six ft., w hich w ill regu la te  
th e  flow of w ater to  th e  com pany’s th ree  
hydro-electric sta tio n s on th e  K oo tenay  
R iver, an d  m ateria lly  increase th e ir  average, 
though  n o t th e ir  m axim um , capacity . The 
com bined ra te d  capac ity  of th e  th ree  sta tions 
is 154,000 h .p . The es tim ated  cost of th e  
dam  is $1,250,000. The d riest sum m er in 
sou thern  B ritish  Colum bia since m eteoro
logical records have been k ep t has created  an  
acu te  w ate r shortage, b u t so fa r  h as  n o t 
cu rta iled  th e  C onsolidated M ining and  
Sm elting C om pany’s production . F o r p ro 
ductive purposes th e  com pany is using as 
m uch cu rren t as i t  ever has done, b u t to  
conserve cu rren t i t  has sh u t off all heaters, 
electrically  hea ted  boilers, and  all b u t 
essential lighting. The Sullivan m ine is 
independen t of hydro-electric energy, as 
besides th e  hydro-electric s ta tio n s on th e  
E lk  and  B ull R ivers, th e  E a s t K oo tenay  
Power Com pany, w hich supplies pow er to  
th e  m ine, has a steam -electric p la n t of 10,000 
k ilow att capac ity  a t  Crow’s N est Lake, and  
Consolidated has an aux ilia ry  steam -electric 
p la n t of 4,500 k ilow att capac ity  a t  th e  m ine. 
The la tte r , w ith  th e  com pany’s share of 
pow er from  th e  form er, can m a in ta in  th e  
Sullivan a t capacity . On th e  o ther hand , 
C ork-Province m ines has h ad  to  close its  
mill, hav ing  sufficient pow er only to  run  
th e  com pressor. R u th -H o p e has cu rta iled  
production , and  several o th e r concerns 
will have to  follow su it or m a in ta in  it  a t  th e  
cost of developm ent.

W hitew ater m ines has called a  special 
general m eeting  for D ecem ber 20 to  consider 
increasing its  cap ita l to  2,000,000 shares 
by  th e  creation  of 800,000 new  shares. These 
are to  be offered to  ex isting  shareholders a t  
30 cents, shareholders to  be en titled  to  b uy  
one share of th e  new  issue for each  share

held of th e  old. P referred  shareholders 
are to  be allow ed to  exchange each share 
for th ree  of th e  new  issue. There are 65,000 
preferred  shares ou tstand ing . If th e  reso lu
tion  is approved , th e  new  cap ita l will be 
used to  develop th e  p ro p erty  well ah ead  of 
p roduction  and  in th e  m ean tim e  th e  m ill 
will be closed. Owing to  lack  of cap ita l th e  
m ine has been w orked on a  h an d -to -m o u th  
policy and, a t  p resen t m e ta l prices, w ithou t 
profit to  its  owners. Base M etals M ining 
C orporation  p u t its  new  m ill in to  opera tion  
on N ovem ber 15 an d  expects to  have  it  
runn ing  a t  capac ity , 300 tons, b y  D ecem ber 
15. R eno Gold Mines produced  its  first 
tw o bricks of bullion, valued  a t  betw een 
$15,000 an d  $16,000, in N ovem ber. The 
com pany  rep o rts  th e  average grade of ore 
tre a te d  is $41-25 in gold and  $1-25 in silver 
p er ton , an d  th e  recovery  is 95% . T he m ill 
is a  con tinuous-decan ta tion  cyanide p lan t. 
Most of th e  stock  of th e  com pany  is held  in 
E ngland .

P o r t l a n d  C a n a l . — T he P rem ier Gold 
M ining C om pany has declared  th e  custom ary  
d iv idend  of 6% , am oun ting  to  $300,000,
covering th e  la s t q u a r te r  of th is  year. I t
has p u t th e  tram w a y  from  its  P ro sp e rity
and  P o rte r-Id ah o  p ropertie s in to  opera tion
and  has m ade a  first sh ip m en t— one of 
ab o u t 600 tons. The com pany  is con tinu ing  
th e  developm ent of th e  S ilverado p ro p erty , 
w hich is on th e  m o u n ta in  on th e  opposite 
side of th e  B ear R iver to  S tew art. D uring  
th e  first 10 m on ths of th is  y e a r  th e  com pany 
m ined  255,790 tons of ore an d  produced  
app ro x im ate ly  2,076,000 oz. of silver an d
87,000 oz. of gold.

B o u n d a r y . — D eep developm ent a t  th e  
G ranby  C onsolidated M ining, S m elting  and  
Pow er C om pany’s Copper M ountain  m ine 
is disclosing a  la rger vo lum e an d  higher 
g rade of ore, and  th e  com pany  is p lanning  
to  increase production . A te m p o ra ry  bunk- 
house to  house 80 m en h ad  been erected  
an d  a large new  board ing  house w ill be erected  
in th e  spring. The H ed ley  Gold M ining 
C om pany h as suspended  opera tions u n til 
th e  spring. D uring  th e  la s t decade th e  m ine 
has been opera ted  w ith o u t profit, b u t  w ith  
only a  sm all loss, in  th e  hope th a t  richer 
ore m ay  be found. D uring  th e  period  it  has 
p roduced  bullion to  th e  value of n ea rly  
$2,750,000. U nder th e  conditions, i t  has 
been th e  custom  to  close th e  m ine during  th e  
w in ter, w hen opera ting  cost is g rea ter. 
T he p roduction  for la s t y ea r w as ap p ro x i
m ate ly  13,000 oz. of gold.



JA N U A R Y, 1930 35

TORONTO
December 18.

S u d b u r y  D i s t r ic t .— A prelim inary  
estim ate  of th e  production  of th e  In te r 
national N ickel of C anada for th e  year ju s t 
closed placed th e  value a t  $40,000,000 
approxim ately , w hich will represen t an 
increase of a t least 30 %  over the  
$31,000,000 produced in 1928, w hen divided 
betw een th e  p roperties of In te rn a tio n a l and 
Mond. The tonnage of ore handled  is 
es tim ated  a t ab o u t 2,000,000 tons, w ith  a 
recovery ind icated  as slightly  over $20 to  
th e  ton , as com pared w ith  1,459,910 tons 
in 1928. The indications are th a t  the  profits 
will exceed $20,000,000, th e  operating  costs 
being estim ated  a t abou t $10 per ton.

A fire w hich broke ou t underground  in 
the  Levack Mine of th e  In te rn a tio n a l on 
D ecem ber 15 resu lted  in th e  dea ths of four 
m en and  a  loss estim ated  a t $200,000 and  
250 m en were th row n tem porarily  ou t of 
em ploym ent.

The Falconbridge will begin production 
early  in th e  new  year. The construction  
of a  sm elter has been com pleted w ith  an 
in itia l capac ity  of abou t 200 tons per day, 
w hich can easily be raised  to  500 tons if 
found necessary. The tonnage of ore ind icated  
by  diam ond drilling above th e  50 ft. level 
is repo rted  a t over 5,000,000 tons carry ing 
approx im ate ly  an  average of 2J%  copper. 
B e tte r values have been ob ta ined  in driving 
on th e  1,000 ft. level, and  diam ond drilling 
below th a t  horizon is m eeting w ith  
encouraging results.

The S udbury  Offsets is conducting  a 
d iam ond drilling cam paign w ith  sa tisfactory  
results, hav ing  encountered 64 ft. of good 
nickel-copper ore. D evelopm ent w ork on 
ano ther claim  of th e  com pany near Copper 
Cliff has been tem porarily  suspended.

T he M anitoba F lin  Flon, w hich has claim s 
in a  section of th e  d istric t w hich has shown 
good m ineralization, is conducting  d iam ond 
drilling operations which have shown some 
good values. The B aldw in Mining and 
D evelopm ent S yndicate has secured 28 
claim s w est of th e  producing area of the 
d istric t. P re lim inary  developm ent w ork 
in stripp ing  and  trench ing  has disclosed 
sufficient favourable indications to  w arran t 
developm ent.

Follow ing an im p o rtan t discovery m ade 
recen tly  by  the  N orthern  Aerial Mining 
E xp lo ration  in th e  O pipisw ay Lake area, 
m any  prospectors have gone in and  abou t 
60 claim s have been taken  up.

P o r c u p i n e .— The o u tp u t of bullion in  th is  
field during  N ovem ber was valued  a t 
$1,395,689, as com pared w ith  $1,921,922 
for th e  previous m onth , th e  falling off being 
caused by  th e  fire a t th e  m ill of Dom e 
Mines L td . The d irectors have no t y e t 
decided as to  w hether a  new  m ill will be 
b u ilt or w hether an  arrangem ent will be 
m ade to  utilize th e  surplus m ill capac ity  
of some of th e  o ther m ines in th e  d istric t. 
T heir decision is likely to  aw ait th e  resu lt 
of developm ent w ork a t  dep th  in th e  green
stone form ation. T his is being pushed 
forw ard rap id ly  in  order to  ascerta in  th e  full 
size and  possibilities of the  know n ore-body 
in th e  te rr ito ry  n o rth  of the  sed im entary  
basin.

The M cIntyre Porcupine has nearly  
com pleted its  heavy  developm ent program m e 
w ith  th e  sinking of its  No. 11 shaft to  
4,100 ft., th rough  w hich it is proposed to  
sw itch th e  m ine’s en tire  p roduction . The 
shaft has now been placed in full commission, 
hoisting 1,500 tons daily  in add ition  to  
developm ent rock. This, it is an tic ipated , 
will affect considerable econom y in operating  
costs. R ecent developm ent has added 
considerably to  th e  ore reserves, th e  value of 
w hich, a t th e  close of th e  fiscal year M arch 31, 
was estim ated  a t $16,176,205, b u t w ith  the  
ore now  placed in sight it is expected  th a t  
the  nex t annual report will show an increase 
of abou t 50% , which ensures a mill supply  
for abou t four years a t th e  p resen t ra te  of 
operation.

The C anusa Mining and  E xp lo ration  
com pany is com pleting financial arrangem ent 
for th e  reopening of its  p roperty . F orm er 
operations disclosed the  occurrence of good 
com m ercial ore on th e  300 ft. level.

The H ayden  Gold Mines Co. has cu t its 
m ain  vein on th e  300 ft. level. I t  is 10 ft. 
wide and  well m ineralized, assaying $4'10 
to  th e  to n  over th e  full w idth . Cross
cu ttin g  will be s ta rte d  on th e  700 ft. level 
to  cu t th e  dow nw ard con tinuation  of th e  
vein.

K i r k l a n d  L a k e .—D uring N ovem ber the  
six producing m ines of th is  cam p yielded 
bullion valued a t $1,159,894, as com pared 
w ith  $1,148,728 in October.

The W right-H argreaves has considerably 
im proved its  position and  is now  trea tin g  
ore a t th e  ra te  of 550 tons per day, production  
during  N ovem ber being repo rted  a t over 
$175,000. Good ore is being ta k en  from  the  
upper levels, and  an  im p o rta n t ore shoot 
has been opened up on th e  2,250 ft. level.
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An official p re lim inary  estim ate  of th e  
p roduction  of Lake Shore during  1929 pu ts  
th e  to ta l value a t  $6,162,000 from  th e  t r e a t
m en t of 425,000 tons of ore— an average 
recovery  of $14'50 per ton . D evelopm ent 
a t  d ep th  is largely  increasing th e  ore reserves. 
On th e  2,000 ft. level, driv ing  has been done 
for 1,000 ft. on th e  vein, show ing a  w id th  of 
10 ft. of h igh grade ore carry ing  free gold 
an d  tellurides.

T he Teck-H ughes, during  th e  first ten  
m onths of th e  y ear produced  gold to  th e  
value of $4,164,000 and  its  ore reserves are 
officially s ta te d  to  be sufficient to  supp ly  th e  
m ill for th ree  years. The resu lts of develop
m en t on th e  six lower levels are  som ew hat 
variab le, b u t on th e  low est horizon a t a 
d ep th  of 3,000 ft. h igh grade ore has been 
opened up  over a  w id th  of 12 ft. averaging 
$25 per ton , w ith  a  fu rth e r  w id th  of good ore 
as y e t undeterm ined .

A t th e  S ylvanite  th e  m ill is operating  a t  a 
capac ity  of 200 to n s daily , p roduction  during  
th e  first te n  m onths reach ing  app rox im ate ly  
$580,000. The o u tp u t for th e  full year 
is expected  to  be abou t $700,000, w hich will 
be som ew hat under th e  o u tp u t of 1928, 
owing to  a  slightly  low er average grade of 
ore. A large tonnage of ore has been found 
a t  d ep th  of betw een 1,000 and  1,500 ft. 
in th e  v ic in ity  of th e  new  shaft.

The C on tinen tal K irk land  has been closed 
down indefinitely  a fte r considerable develop
m en t has been done opening up  tw o veins, 
which d id  no t, how ever, y ield profitable 
ore.

The K irk lan d  L ake gold m ine is cross
cu ttin g  a t  th e  3,850 ft. and  4,000 ft. levels, 
in  th e  hope of encountering  th e  extension of 
rich  veins found on th e  Teck-H ughes 
p ro p erty  adjoining.

The m ill of th e  Telluride w ith  a  capac ity  
of 250 tons per day  has been com pleted, 
and  a  co n trac t has been placed for electric 
power. Selective m ethods will be used in 
breaking  ore for th e  mill, w hich w ill enable 
a  $40 per to n  grade to  be m ain ta ined  for 
some tim e.

The B idgood has com pleted its  w inze 
and  sum p a t th e  975 ft. level, a  vein which 
was in te rsec ted  showing good values. This 
is being driven  on.

R o u y n .— The N oranda is ac tively  pushing 
construc tion  and  developm ent w ith  a  view 
to  increasing its  o u tp u t. Tests have shown 
th e  sm elter to  have a  capac ity  of 2,000 tons 
per day. The concen tra to r is being b rough t 
up  to  a cap ac ity  of a t  least 500 tons per day,

and  th e  foundations have been laid  for a  new  
concen tra to r, w hich is expected  to  be in 
operation  by  M ay nex t. W ith  b o th  of these 
in operation  th e  concen tra ting  cap ac ity  will 
be well over 1,000 to n s daily . S haft No. 4 
has passed th e  1,300 ft. level, its  ob jective 
being 1,500 ft. No. 3 shaft w ill be con tinued  
to  a corresponding d ep th  and  connections 
established. D riv ing is proceeding a t  the  
ra te  of abou t 800 ft. per m onth . B. ore-body 
is ind icated  to  be large and  rich  a t  1,250 ft. 
in dep th . There appears to  be m ore th a n
500,000,000 lb. of copper in  sigh t, w ith  a 
fu rth e r su b stan tia l reserve ind icated . This 
ore also con tains ab o u t 800,000 oz. of gold, 
valued  a t $16,000,000, w hich is add itional 
to  th e  gold in  th e  ind ica ted  ore reserves.

The G ran ad a  R ouyn  will erect a  gold mill 
w ith  a  capac ity  of 100 tons per d ay  in  w hich 
th e  process of g ra v ity  concen tra tion  and 
oil flo ta tion  w ill be adop ted , an d  a  co n trac t 
has been m ade for electric pow er. Some 
very  rich  ore has been encoun tered  in  recent 
developm ent.

The A bana has proved  th e  dow nw ard 
con tinuation  of th e  ore-body to  a  d ep th  of 
800 ft. an d  th e  sh a ft will be con tinued  to  th a t  
dep th . T he m anagem ent has decided to  
in sta l a co n cen tra to r w ith  a  cap ac ity  of 
300 tons per day.

The A m ulet h ad  m ade fu rth e r  discoveries 
by  d iam ond drilling  a t  dep th . Mill construc
tion  is well advanced , an d  i t  is hoped  to  
begin production  b y  th e  end  of M arch.

The shaft on th e  W aite-M ontgom ery  is 
being p u t dow n to  th e  700 ft. level, an d  fu rth e r 
developm ent is an tic ip a ted . E nough  ore 
to  insure continuous p roduction  a t  th e  ra te  
of 4,000 tons a  m o n th  h as  been b roken  and  
developm ent is stead ily  going forw ard.

Ch ib o u g a m o u , Q u e .— N ew  copper and  
gold discoveries have aroused  m uch in te rest 
in th is  field, w hich is rendered  accessible 
during  th e  w in te r by  an  a ir  an d  trac tio n  
service. E x p lo ra tion  w ork is being  actively  
conducted  b y  th e  C hibougam ou P rospecto rs 
L td ., w ith  good resu lts. M any prospectors 
and  engineers are going in  and  m an y  claim s 
are being staked . One of th e  m ost significant 
discoveries recen tly  m ade is a t  O pem iska 
Lake in th e  w estern  section of th e  region. 
Several p roperties in th is  section have changed 
hands a t h igh figures, V en tu res L td . securing 
25 claim s a t a  cost of $250,000, and  R. T. R ea 
and  associates hav ing  purchased  15 claim s 
for $200,000. A ctive developm ent operations 
will be carried  on by  m an y  com panies 
during  th e  com ing spring.
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M a n it o b a .— The ore reserves on the  
S herritt-G ordon  are officially s ta te d  to  be 
5,254,575 tons, th is  being th e  com bined 
tonnage of th e  east and  w est zones, including 
th e  low -grade incom pletely developed area, 
and  th e  supply  is sufficient to  keep th e  p lan t 
operating  for 10 years trea tin g  500,000 tons 
annually . The com pany will be ready  to  
produce w hen th e  F lin  F lon sm elter is ready  
for operation, w hich should be abou t the  
end of 1930. T he construction  of a  power 
line to  th e  p ro p erty  is m aking good progress. 
The Cold Lake Mines L td . has le t a  con trac t 
for 2,500 ft. of diam ond drilling on its  
p ro p erty  w hich adjoins th e  Sherritt-G ordon.

The Soondegah Mines L td ., w hich owns 
51 claims, is carry ing on an  active exploration  
cam paign w hich has disclosed prom ising 
copper and  gold values.

The G reat Lakes Mining D rilling and 
D evelopm ent Syndicate has been organized 
and  has secured 68 claim s and  is arranging  
for extensive w ork during th e  w inter.

A t th e  J a c k  N u tt tin  m ine a t B ernic Lake 
th e  serious difficulties occasioned by  flooding 
have been overcom e and  w ork is proceeding 
satisfactorily . A dditional m achinery  has 
been installed  and  th e  shaft will be deepened.

H u r o n ia n  B e l t .— W ith  th e  reorganization 
of th e  H uronian  B elt com pany as th e  
H uron ian  Mining and  F inance com pany, 
th e  contro l of th e  V ipond, K eeley Pioneer, 
and  o ther p roperties passes from  B ritish  
in to  Canadian hands. The arrangem ents 
have been duly  sanctioned by  th e  shareholders 
of th e  com panies in terested . English holders 
re ta in  the ir in te rest in th e  new com pany and  
thorough ly  approve of the  p lan  for the  
m anagem ent of operations under local control.

CAMBORNE
January  4.

C o r n is h  M in in g  in  1929.—The past 
year, w ith  its  stead ily  declining prices for 
tin , has dem onstra ted  th a t, in th e  m ajo rity  
of Cornish tin  m ines, a capac ity  exists to  
increase re tu rns. This, as evidencing the  
underground  resources of those mines, is 
g ratify ing , and  is an  ind ication  of the  
effective m anner in w hich the  m anagers have 
conducted  exp lo ra to ry  and  developm ent 
operations in th e  face of depressing con
ditions.

F rom  th e  shareholders’ po in t of view 
d iv idend  resu lts of th e  p ast year are bad. 
Geevor in te rim  dividend, a t  th e  ra te  of 
10%  per annum , last O ctober, s tands by  
itself, except for T ehidy M inerals, which,

how ever, is n o t a m ining com pany, b u t an 
ow ner of extensive m ineral rights, acquired 
from  th e  T ehidy and  R obartes estates.

The largest Cornish producer of black 
tin  in 1929 was E a s t Pool and  Agar, w ith  
1,028 tons, an  increase of 115 tons on th e  
o u tp u t of th e  previous year. Geevor, 
a t 834 tons, shows an increase of 156 tons. 
S outh  C rofty’s o u tp u t of 796 tons exceeded 
by  4 tons th a t  of 1928. T his trio  of old- 
established com panies m ain ta ined  the ir 
positions by  ad justing  th e ir  o u tp u t to  m eet 
the  requirem ents of a declining m arket, 
w ithou t any  cu rta ilm en t of essential develop
m ent expenditure. C onsequently  all th ree 
begin th e  New Y ear under favourab le 
conditions, as far as underground  resources 
are concerned, and  tw o of them  fo rtu n a te ly  
possess, in addition , su b stan tia l cash reserves, 
th a t  is, South  Crofty w ith  £45,000 and 
Geevor w ith  over £30,000.

C onsiderably increased re tu rn s  have also 
been m ade from  L evan t and  Ja n ta r . W heal 
K itty  m ore th a n  doubled th e  previous 
y ea r’s o u tp u t, and  Polhigey, w here crushing 
was com m enced early  in th e  year, produced 
286 tons of b lack tin  in 1929, and  in recent 
m onths has been selling 35 tons.

T he to ta l o u tp u t of b lack tin  from  Corn
wall during 1929 m ust am ount to  well 
over 4,000 tons, when figures from  all 
sources, including rivers and  foreshores, 
are available, th e  sales from  th e  seven m ines 
nam ed above being over 4,230 tons.

Two com panies, b o th  of A nglo-O riental 
paren tage, ceased operations during th e  
year— Parc-an-C hy, founded in  O ctober, 
1926, w ith  an  au thorized  cap ita l of £175,000 
in 5s. shares, of which 600,000 were issued 
and  fully paid, and  W heal Vlow, where 
operations were begun early  in th e  following 
year.

O perations were suspended a t  th e ir  
R oskear centre by  th e  D olcoath com pany 
la te  in 1928. D uring 1929 strenuous efforts 
were m ade by  th e  directors to  secure 
add itiona l capital, b u t w ithou t su c ce ss ; 
and, a t  th e  last m eeting of shareholders, 
in  Decem ber, i t  was decided to  m ake a 
final appeal to  th e  T rades F acilities 
Com m ittee for fu rther financial assistance.

A t Tolgus, too, operations from  th e  
new  shaft ceased in 1928, because of th e  
d isappointing  resu lts ob ta ined  in th a t  portion  
of th e  p roperty , in driv ing  and  in  d iam ond 
boring. E xp lo ra to ry  w ork from  E ast Pool 
in to  Tolgus rights, however, produced sa tis
fac to ry  results. C onsequently a scheme was
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form u lated  b y  th e  boards of th e  tw o 
com panies for th e ir  am algam ation . A t 
special m eetings of th e  shareholders in bo th  
com panies, held  on Ja n u a ry  3, th e  schem e 
w as unanim ously  adopted . U nder the  
schem e of am algam ation  th e  reserves of 
ore stan d in g  in  Tolgus can be explo ited  by  
m eans of E a s t Pool shaft, an d  tre a te d  a t 
th e  E a s t Pool Mill, and  levels ex tended  
eastw ards in to  Tolgus unw rough t ground.

S o u t h  C r o f t y .— T his com pany has 
resum ed w ork on its  C astle-an-D inas w olfram  
m ine, w hich has been in  a s ta te  of suspension 
during  th e  la s t few years of un rem unera tive  
prices for w olfram  ores. W ith  w olfram  a t 
its  p resen t price concen tra tes runn ing  60% 
of W 0 3 are w orth  abou t £100 a  ton . W orking 
costs a t  C astle-an-D inas are low, as there  
are no pum ping  or ho isting  charges, th e  
m ine being w orked b y  ad its.

W h e a l  K i t t y .— The first com m unica
tio n  of W heal K it ty  w ith  W heal F riend ly  has 
been followed by  th e  rap id  ex tension w est
w ards of W heal K i t ty ’s deepest level u n d er
n e a th  th e  form er w orkings in  F riendly , 
w hich are now  com pletely  drained. These 
w orkings are th e reb y  rendered  accessible 
from  W heal K itty , so th a t  W heal F riend ly  
ores can be ho isted  th ro u g h  W heal K itty  
shaft. The com m unication  of th e  tw o m ines 
has g rea tly  im proved v en tila tio n  in  bo th , 
an d  has also lessened th e  costs of pum ping.

L a m b r ig g a n .— A t th is , th e  only lead  
and  zinc m ine a t  w ork in  Cornwall, th e  larger 
p itw ork  has been com pleted  to  th e  b o tto m  
of th e  m ine, 400 f e e t ; an d  a t  th a t  dep th  
a  crosscut h as  been driven sou th  155 feet 
to  th e  lode, w hich h as  ju s t been in tersec ted  
a t  an  increased dep th  of 160 feet and  found 
to  be of good value and  w idth . D evelop
m en t a t b o th  Nos. 1 and  2 levels has jdelded 
sa tisfac to ry  resu lts  for several m on ths past.

PERSONAL
R e g i n a l d  A l l e n  has left for Colombia.
H. H. W . B o y e s  has left for N igeria.
L o r d  B r a b o u r n e  has been elected C hairm an of 

th e  Consolidated Gold F ields of South Africa, L td .
A r t h u r  D i c k i n s o n  is hom e f r o m  New Guinea.
J . V . N . D o r r  has been aw arded th e  Jam es 

Douglas m edal for 1929.
C. J . I n d e r  has r e t u r n e d  f r o m  P anam a.
R. M. K a t e l e y  has left for N igeria.
A. J . K e l m a n  is hom e from  M alaya.
L a k e  a n d  C u r r i e ' s  offices are now a t  12a, 

Charterhouse Square, E.C. 1.
R. J. L e m m o n  is v isiting  New Y ork and  Canada.
A fter occupying th e  position for over 21 years, 

J o s i a h  P a u l l  a t  th e  end of la s t year re tired  from  
th e  m anagem ent of th e  South  C rofty mine, w here

he w ill be succeeded b y  h is son, w ho  has fo r som e 
tim e  been ac tin g  as a ss is ta n t m anager. Mr. Pau ll 
will, how ever, continue on th e  board  of th e  com pany  
and  ac t in  a consu lta tive  capacity .

A. J . T r a v i s  is hom e from  Q ueensland.
S i r  G i l b e r t  C. VYLEhas been re-elected  P residen t 

of th e  B ritish  E ng ineers’ Association for th e  year 
1929-30.

B e r n a r d  W i l k i n s o n  has le ft fo r th e  U n ited  
S ta tes.

G e r a r d  W . W i l l i a m s  is hom e from  E as t Africa.

A l l a n  A. D a v i d s o n , w ho h ad  n o t been  in  very  
good h ea lth  for som e tim e , died on Ja n u a ry  7 a t  
a L ondon nursing  hom e.

C. W . M o o r e , w ho w as for m an y  years closely 
associated  w ith  th e  C onsolidated Mines Selection 
C om pany, d ied sudden ly  on D ecem ber 28, a t  his 
hom e a t  B uckfastleigh, South  Devon.

W e hav e  to  record  w ith  re g re t th e  d eath , on 
D ecem ber 29, a t  th e  age of 62, of S. J . S p e a k , a p ast 
p residen t of th e  In s ti tu tio n  of M ining an d  M etallurgy 
and  an  h o n o ra ry  m em ber of th e  In s ti tu tio n  of 
M ining Engineers. In  connection  w ith  th e  first 
ap p o in tm en t an  ex tensive  b iographical note 
appeared  in  our issue of M arch, 1922. Mr. Speak 
was a  good frien d  of th e  M a g a z i n e  an d  w as well 
know n to  its  readers as a co n trib u to r, n o tab ly  on 
th e  R hodesia B roken  H ill m ine, th e  value of 
gold, th e  energy consum ed in  crush ing , an d  on the  
K orean m iner.

TRADE PARAGRAPHS
R u sto n -B u cy r u s ,  Ltd.,  of L inco ln , issue a 

leaflet calling a tte n tio n  to  th e  alliance of R uston 
and  H ornsby  L td ., and  B ucyrus-E rie  Co. for th e  
m anufacture  of excavators w hich tak e s  effect from 
Ja n u a ry  1, as announced  in  these  colum ns in  our 
issue of O ctober last.

W estinghouse E lectric  In ternational  Co., 
of 2, N orfolk S treet, London, W .C. 2 (H ead Office : 
New York), send us a nu m b er of leaflets d evo ted  to  
a v a r ie ty  of th e ir  p ro d u c ts  such  as m oto rs for 
d riv ing  pum ps, lin esta rte rs , W estinghouse N u tta ll 
gears, induction  m o to r generators, an d  “  Deion ” 
contactors.

Hadfields,  Ltd., of Sheffield, issue a new  c a ta 
logue describing high  speed and  o th e r ty p es of 
crushing rolls w hich are m ade in sizes rang ing  from  
36 in. by  12 in. to  54 in . b y  24 in. for corresponding 
app ro x im ate  b .h .p . of 28 to  30 and  65 to  80. 
P a rticu lars of sm aller rolls, b o th  gear and  be lt 
driven, are included and  also of som e special types 
of rolls such as cubing mills.

Ruston and H ornsby, Ltd., of L incoln, inform  
us th a t  th ey  have received in stru c tio n  to  p u t  in 
hand  nine R uston m arine au x ilia ry  oil engine 
generating  sets, each of 306 k.w ., to  be installed  
on m otor liners for th e  New Zealand Shipping Co. 
E ach engine will be a five cylinder u n it  capab le  of 
developing 450 b .h .p . a t  270 r.p .m . and  w ill drive 
a G.E.C. dynam o.

Sullivan M achinery Co., of S alisbury  H ouse, 
London, E.C. 2, send us th e  firsf n u m b er of a  new 
publication  en titled  Engineering Graphic w hich  is to  
be issued q u a rte rly  as a house organ of th e  com pany. 
This first num ber contains a v a rie ty  of in te res tin g  
illu stra ted  articles, n o tab ly  som e view s from  
N orthern  R hodesia and  a deta iled  descrip tion  of th e  
d riv ing  of a  w a te r  tu n n el for th e  B oston M etro
po litan  w a te r d is tric t.
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Consolidated P neum atic  Tool Co., Ltd., of
170, P iccadilly , London, W . 1, send us a pam phlet 
w hich  has been prepared  for th e ir  South  African 
subsid ia ry  com pany. T his gives a  description, 
accom panied b y  photographs, of th e ir  w orks a t 
Fraserburgh , in Scotland, w hich were established 
in 1904 and w here th e re  are som e 200 employees, 
th e  m ajo rity  of w hom  belong to  th e  d is tr ic t and 
a  large p roportion  of w hom  were fishermen or 
farm  w orkers before th ey  were tau g h t th e ir  present 
a rts  and crafts. T hey  also issue a new catalogue 
describing electric and pneum atic  scaling equipm ent, 
which is fully illu stra ted , giving a num ber of 
exam ples of different tools for different duties.

In ternational  C om b ust ion ,  Ltd., G rinding  
and P u lv er iz in g  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 e q u ip m e n t: For

engine column, which also form s th e  w a ter jackets 
for th e  cylinder liners, is one casting, which gives 
a colum n of very  deep section and consequent 
great stiffness. Large inspection doors are fitted 
a t  back and fro n t of engine for access to  m ain 
bearings, etc. The cylinder liners are rem ovable 
and are m ade of a hard , w ear-resisting cast-iron 
and are free to  expand dow nw ards. The cylinder 
covers are of a  sem i-steel m ix tu re  w ith  seats 
m achined in them  to  receive th e  casings for th e  
different valves w hich  all operate  vertically , thus 
any  w ear of th e  guides does n o t m ateria lly  affect 
th e  w orking of th e  valves. To enable th e  valves 
to  be quickly rem oved, th e  valve operating  levers 
are m ade in tw o  p a rts  and hinged so th a t  one half 
of th e  lever can be sw ung back  and th e  valve and 
its  seating  can then  be lifted  out. The pistons 
and connecting rods are fitted  w ith  “ floating ’’

M i r r l e e s , B ic k e r t o n  a n d  D a y  6 -c y l in d e r  O il  E n g i n e  o f  4 5 0  b .h .p .

E n g la n d : One 3-roller B aby R aym ond mill
for ochres and  oxides, one Rovac ro ta ry  filter, 
17 sq. ft. area, an d  one 4 ft. by  5 ft., ty p e  30, H um 
m er screen for cork. F o r Yugo-Slavia : One 4 ft. 
b y  6 ft., ty p e  6, H um -m er screen for copper ore. For 
R hodesia : F ive 4 ft. by  6 ft., ty p e  60, H um -m er 
screens for copper ore. F o r Ja p a n  : Two 8 ft. by
5 ft. H um -m er screens for t in  ore. F o r F rance : 
One 4 ft. 6 in . H ard inge m ill and  one 3-roller 
R aym ond mill. Fo r Spain : One 5-roller R aym ond 
mill for phosphate. Fo r H olland : T hree ty p e  37 
H um -m er screens.

Mirrlees, Bickerton and Day, Ltd., of 
G rosvenor Gardens, London, S.W. 1, and S tockport, 
now furnish  us w ith  particu lars concerning their
6 cylinder oil engines of w hich th ree  have been 
ordered by P an am a C orporation as s ta te d  here 
la s t m onth . W e reproduce here a pho tograph  of 
one of these  un its . E ach  engine is of th e  to ta lly  
enclosed ty p e  and develops 450 b.h .p . a t  300 r.p.m . 
The cylinder bore is 13J in. and th e  stroke 19 in. 
T hey  are of th e  4-stroke cycle ty p e  and s ta r t  
im m ediately  from  cold b y  compressed air. Each

gudgeon pins and special “ stepped  " bearings. 
This feature  was originated by  th e  firm some years 
ago and has proved a no tew o rth y  advance in 
piston  design. This com bination of floating piston  
pin and stepped bearing are claimed to  have m any 
advantages. A sim ple valveless plunger pum p 
driven from  a  sm all crank  on th e  c rankshaft 
delivers th e  lub ricating  oil under pressure to  
th e  m ain bearings of th e  engine and connecting 
rods and  is th en  collected in th e  sum p of th e  
bedplate. The pum p draws the  oil from  th is  sum p 
th rough  a rem ovable stra iner. A regu lator and 
pressure gauge are fitted  in th e  delivery  system . 
An independent sem i-ro tary  hand  pum p is fitted  
to  enable all bearings to  be prim ed  w ith  oil before 
th e  engine is s ta rted  to  elim inate any  possib ility  
of th e  engine w orking in itia lly  w ith  d ry  bearings. 
The pistons are independently  lubricated  from  sight 
feed m echanical lubricators. The fuel oil is in jected  
in to  th e  cylinders by  compressed a ir supplied by  a 
sim ple three-stage air-com pressor form ing an 
in tegral p a r t  of th e  engine. The sam e com pressor 
also supplies a ir for s ta rtin g  purposes. A ir injection
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of th e  fuel gives excellent com bustion  com bined 
w ith  low w orking cylinder pressures. These con
ditions mroduce a  clean ex h au st and a m inim um  
of carbonization  in th e  cylinders and also a m inim um  
of w ear of th e  w orking p a rts .

CLIMAX HAY DUST TRAP
A tten tio n  was draw n in these  pages las t m onth  

to  th e  fact th a t  th e  Clim ax R ock D rill and  
E ngineering  W orks, L td ., are m anufacturing  th is 
device which was described in  some deta il in  our 
issue of Septem ber, 1926. In  view  of some slight 
m odifications since in troduced  in te res t a ttaches 
to  th ç  diagram  here published , and  we are indebted  
to  Capt. P. S. H ay, of th e  Safety in  Mines Research 
Board, for th e  following ad d itio n al in form ation  :—

This equ ipm ent has recen tly  passed th e  d e p a rt
m en ta l te s ts  of th e  Mines D ep artm en t and  has been 
approved  b y  H.M. Chief Inspector. D ealing w ith  
th e  m odifications in troduced , th e  filter bag is m ade 
of flannel reinforced w ith  four s to u t straps runn ing  
th e  full leng th  of th e  bag and  arranged  equ id is tan t

around  its  circum ference. In  tu rn  th e  flannel filter 
has a  cover of s trong  tw ill. A t th e  b o tto m  th e re  is 
an  orifice, closed b y  a  steel clip, for em pty ing . The 
ex trem ities of th e  s tre tch er b a r  a re  serra ted  to  
ensure a firm grip in th e  rock surface an d  to  p rev en t 
ro ta tio n .

Some resu lts ob ta in ed  w ith  th e  K otze konim eter 
in  a te s t  in  L lanbradach  Colliery in  O ctober last 
are tab u la te d  below  :

Count
particles

Position o f sample. p er c.c.
Slide No. 1. C ontrol spot, 

com m enced
before drilling

Slide No. 2. C ontrol spot, 
com m enced

before d rilling

Slide No. 3. Control spot, 
com m enced

before drilling

Slide No. 4. A fter drilling for 30 seconds
w ith  d u st tra p  in  operation , 
sam ple tak e n  close to  d rille r 's  
m ou th  . jgg
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Count
particles

Position o f sam ple. per c.c.
Slide No. 5. Sam ple tak e n  I f  m inutes a fte r 

drilling  com m enced, d u st tra p  
in operation , sam ple tak en  
close to  drille r’s m outh  . . 76

Slide No. 6. Sam ple tak e n  close to  filter w ith
du st trap p e r  in  operation  afte r 
drilling for 2 m in. 50 sec .. . 104

Slide No. 7. D itto , sam ple tak e n  a t  lower 
end of filter 5 m inutes, a fte r 
drilling c o mme n c e d . . .  80

Slide No. 8. C ontrol spot tak en  before
drilling comm enced and  while 
new  bag was being  fitted  . . 92

Slide No. 9. Sam ple tak e n  a fte r drilling for 
1 m inute  w ith  dust trap p e r  in 
operation . Sam ple tak en  close 
to  new  filter bag . . .  56

Slide No. 10. Sam ple tak e n  a fte r drilling had  
been in  progress for 3 m inutes. 
Sam ple tak en  close to  new filter 
bag . . . . .  44

N ote : Samples 8, 9 and  10 were tak e n  to  d e te r
m ine th e  efficiency of an im proved ty p e  of filter bag.

METAL MARKETS
C o p p e r .— The copper m ark e t wore a  very  

m ediocre aspect during  Decem ber, in te rest, both  
on th e  p a r t  of m erchants and consum ers, being 
restric ted . T he approach of th e  end of th e  year, 
w ith  its accom panying stock tak ing  activ ities, 
necessarily tended  to  cu rta il fresh buying. T rading 
conditions in th e  U nited S tates, following th e  W all 
S treet collapse, were n o t very  goc-d, b u t Am erican 
producers, although handicapped by fa irly  large 
stocks, m ain ta ined  th e  price cf electrolytic copper 
a t 17'95 cents, pe r lb., and  were inclined, ostensibly 
a t  least, to  tak e  a cheerful view  of 1930 prospects. 
I t  would no t, however, be surprising, if n ex t 
year sees th e  big in te res ts  forced even tually  to  
m odify th e ir  ideas of price, which, in  th e  opinion 
of m ost consum ers, are a t  p resen t d istinctly  
excessive.

Average price of cash s tan d ard  c o p p e r : 
Decem ber, 1929, ¿68 7s. 3d. ; N ovem ber, 1929, 
¿69 8s. 4d. ; Decem ber, 1928, ¿69 7s. 7d. ; 
N ovem ber, 1928, ¿68 2s. 3d.

T i n .— Despite an appreciable recovery in values 
a t  one tim e during th e  m onth , th e  tendency  of 
tin  prices in D ecem ber was, on balance, downwards. 
Sen tim ent was discouraged by  th e  grow th of stocks 
in  G reat B rita in , by  th e  com paratively  high “ world 
visible supplies,” by  th e  dubious n a tu re  of th e  
restric tion  proposals p u t forward b y  th e  T in 
Producers’ A ssociation, and  by  th e  generally 
adverse business atm osphere. On th e  o th er hand, 
i t  was recognized th a t  th e  price was low and  d is
counted  m uch th a t  was adverse in  th e  position 
whilst a favourable im pression was m ade by  the  
fusion of four leading B ritish  tin-sm elters, which, 
it was though t, m arked a  definite step  tow ards 
even tual price-control. The outlook for th e  early  
p a rt of 1930 is u ncerta in , b u t should a general 
business rev iva l be w itnessed tin  would alm ost 
certa in ly  jo in  in  th e  m ovem ent. Failing  such 
■a recovery, however, i t  is v ery  possible th a t  t in  
quotations m ay be shaded fu rth e r before a definite 
reaction  is w itnessed.

Average price of cash s tan d ard  tin  : Decem ber, 
1929, ¿179 10s. 2d. ; N ovem ber, 1929, ¿180 13s. 7d. ; 
Decem ber, 1928, ¿227 13s. l i d . ;  N ovem ber,
1928, ¿232 19s. 5d.

L e a d .— The Lead P roducers’ A ssociation seems 
to  have secured ra th e r  m ore control over th is  
m ark e t once m ore and  prices have k ep t p re tty  
s tead y  during  th e  p a s t few weeks though  a t  a 
com paratively  low level. A lthough dem and in 
E urope is qu iet and  supplies am ple, producers 
have a t  tim es been able to  secure prem ium s for 
p rom pt m etal by  crea ting  an  artificial shortage. 
In  Am erica, a b e tte r  inqu iry  is rep o rted  and  th is  
m ay  even tually  affect sen tim en t in  th is  country . 
In  view  of th e  low level of th e  quo tation , 
th e  outlook for 1930, given a fa irly  ac tiv e  trad e  
dem and, m ay be regarded w ith  a certain  am ount 
of cautious optim ism .

Average m ean price of soft foreign lead : 
Decem ber, 1929, ¿21 9s. 6d. ; N ovem ber, 1929, 
¿21 12s. 7d. ; Decem ber, 1928, ¿21 6s. 8d. ; 
Novem ber, 1928, ¿21 7s.

S p e l t e r .— D uring D ecem ber prices were m ain 
ta ined  a t  a com paratively  low level, and  th e  u n d er
tone  rem ained nervous in  view  of th e  failure, so 
far, of th e  efforts to  reconstruc t th e  In te rn a tio n a l 
Cartel and hav ing  regard  to  th e  dullness of dem and. 
The Christm as holidays and  th e  approach of th e  
stock tak ing  period kep t business a c tiv ity  restric ted . 
The price looks cheap, however, and  m ight be 
expected to  im prove if general industria l conditions 
were to  become m ore favourable. I t  is likely, 
of course, th a t  th e  p resen t poor q uo tation  will 
even tually  ten d  to  reduce production  and  stim ula te  
consum ption.

Average m ean price of s p e l te r : Decem ber,
1929, ¿20 7s. 5d. ; N ovem ber, 1929, ¿21 2 s .; 
Decem ber, 1928, ¿26 12s. 2d. ; N ovem ber, 1928, 
¿24 16s. 3d.

I r o n  a n d  S t e e l .— The Cleveland pig-iron m ark e t 
became som ew hat q u iete r in  th e  course of Decem ber, 
and  certain  b last furnaces which had been blown 
ou t for repairs were therefore  n o t replaced by 
fresh u n its  im m ediately. The Christm as holidays, 
during  which th e  furnaces continued in  b last 
w hilst th e  consum ing steelw orks were sh u t down, 
did n o t im prove th e  position, as stocks of pig-iron 
ten d ed  to  accum ulate. The outlook for 1930 is 
consequently  som ew hat dubious, b u t o u tp u t is 
n o t excessive and  m akers should have  no serious 
difficulty in disposing of th e ir  o u tp u t if business 
conditions are m oderately  favourable in  th e  New 
Year. C ertain hom e and  export B ritish  steel 
prices have been advanced. The position of steel
works in th is  cou n try  a t  p resen t is n o t too favour
able.

A n t i m o n y .— At th e  close of D ecem ber E nglish 
regulus was still quo ted  a t ¿45 to  ¿52 10s. Chinese 
regulus was qu ie t w ith  spo t m ateria l priced a t  
ab o u t ¿31 5s. to  ¿32 ex-warehouse, w ith  sh ipm en t 
m etal quoted  a t around  ¿28 5s. p e r  to n  c.i.f.

I r o n  O r e .— D ecem ber was a dull m on th  so 
fa r as fresh business was concerned, as practica lly  
all works had  fully covered th e ir  requirem ents, 
n o t only for Decem ber, b u t well in to  1930. The 
year ju st past, however, has proved a b e tte r  one 
for th e  iron  ore in d u stry  th an  for some tim e, m ost 
m ines hav ing  succeeded in  disposing of all th e ir  
o u tp u t a t  h igher prices th a n  ru led  in  1928. C urrent 
quo tations are pu re ly  nom inal w ith  b est B ilbao 
rubio  around  23s. 9d. to  24s. 3d. p er to n  c.i.f.
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LONDON D A IL Y  M ETA L PR IC E S
Copper, Tin, Zinc, and Lead per Long Ton ; Silver per S tandard  Ounce i Gold per F ine Ounoe.

COPPER.
TIN .

ZINC
(Spelter).

LEAD. SILV ER .

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

l y t i c .
B e s t

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

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

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

Dec. £ s. d. £ s. d. £ s. d. ( s. d. 1 s. d. t s. d. ( s. d. £ s. d. i s. d. d. d. s. d.
11 68 13 9 68 3 9 83 0 0 —. 179 16 3 182 17 6 20 2 6 21 7 6 22 15 0 221 221 84 11
12 68 16 104 68 6 101 83 0 0 .—. 179 6 3 182 8 9 20 0 0 21 6 3 22 15 0 2 2 ft 2 2 ft 84 11?
13 69 1 3 ' 67 18 9 83 0 0 75 15 0 185 17 6 188 17 6 20 2 6 21 7 6 22 15 0 221 22 ft 84 114
16 69 2 6 67 18 9 83 5 0 189 2 6 192 7 6 20 2 6 21 7 6 22 15 0 2 2 f t 2 2 ft 84 11?
17 68 U 3 67 11 3 83 5 0 75 5 0 186 2 6 189 7 6 20 1 3 21 7 6 22 15 0 22? 2 2 f t 84 101
18 68 3 9 67 6 3 83 1 3 — 182 17 6 186 1 3 20 3 9 21 8 9 22 15 0 221 22 ft 84 1ÓI
19 68 6 10 V 67 9 41 83 1 3 — 183 3 9 186 8 9 £0 5 0 21 10 0 22 15 0 22,% 22J 84 111
20 6S 8 9~ 67 8 9 83 1 3 75 5 0 179 18 9 183 3 9 20 2 6 _1 15 0 22 15 0 221 2 2 f t 84 11?
23 67 18 9 67 6 3 83 0 0 178 3 9 181 3 9 20 0 0 21 15 0 23 5 0 211 2 2 ft 84 11?
24 67 17 6 67 4 44 83 0 0 75 0 0 180 1 3 183 5 0 20 1 3 21 13 9 23 5 0 2111 21? 84 111
27 67 11 3 67 6 3 83 0 0 74 15 0 177 6 3 180 13 9 20 0 0 21 13 9 23 5 0 21Î 2 l f l 84 11?
30 67 5 0 66 16 10* 83 0 (1 175 3 9 178 13 9 19 16 3 21 13 9 23 5 0 21,% 21? 84 11 ?
31 68 0 0 67 5 10* 83 7 6 74 10 0 178 3 9 181 13 9 19 12 6 21 18 9 23 5 0 21rg 2 1 ft 84 10

Jan .
2 71 8 9 70 1 3 83 7 6 180 6 3 183 13 9 19 15 0 21 8 9 23 0 0 211 211 84 111
3 69 17 6 68 8 9 83 7 6 75 10 0 175 11 3 178 17 6 19 12 6 21 8 9 23 0 0 2h f° 2 1 ft 84 11?
6 70 3 9 68 18 9 83 7 6 _ 175 1 3 178 6 3 19 8 9 21 7 6 23 0 0 2 0 | 20 ft 84 11?
7 71 11 3 69 18 9 83 10 0 76 15 0 176 3 9 179 6 3 19 15 0 21 8 9 23 0 0 20H 201 84 11
8 71 13 9 69 11 3 83 10 0 _ 178 10 0 181 13 9 19 15 0 21 11 3 23 0 0 r 0 ,5 20? 84 11?
9 71 8 9 69 15 10* 83 10 C 176 6 3 179 16 3 19 10 0 21 11 3 23 0 0 2011 201 84 11?

A r s e n i c .— T here is n o t m uch business m oving 
here, 99% C ornish w hite  being  nom inally  unchanged 
a t  ¿16 pe r to n  f.o.r. m ines, while high grade M exican 
rem ains a t  ¿17 c.i.f. L iverpool.

B i s m u t h .— A fa irly  good dem and is reported  
a t  7s. 6d. p er lb. for m erchan t q u an titie s.

C a d m i u m .— Tow ards th e  close of th e  year th e  
und erto n e  of th is  m ark e t im proved and some very  
fa ir sales were effected. Prices are fully  stead y  
a t  3s. l id .  to  4s. p e r  lb .

C o b a l t  M e t a l .— D em and fc r  th is  a rtic le  has 
been ra th e r  spasm odic, th e  com petition  of ferro- 
cobalt being  ra th e r  keen  a t  tim es. How ever, 
m akers continue to  quote  10s. p e r lb., a lthough 
th is  figure is shaded for good contracts.

C o b a l t  O x i d e s .— Business shows no new  features 
and  prices 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 .— In  th e  absence of a n y  appreciable 
in q u iry  quo tations have  eased a lit t le  fu rth er, 
an d  refined m eta l is now  quoted a t  ¿12 10s. to  
¿13 p e r oz.

P a l l a d i u m .— Only a  very  lim ited  in te res t is 
shown in  Palladium  and  prices a re  inclined  to  
be nom inal a t  around ¿6 10s. to  ¿7 p e r oz.

I r i d i u m .— If an y th in g , th is  m ark e t has been 
ra th e r  easier, b u t w ith  only  a  sm all tu rn o v er 
quo tations are som ew hat indefinite. However, 
sponge and  pow der m igh t be called abou t ¿39 
to  ¿42 p er oz.

T e l l u r i u m .— T h i s  m a r k e t  i s  i d l e  a n d  q u o t a t i o n s  
p u r e l y  n o m i n a l  a t  12s. 6 d .  t o  15s. p e r  lb .

S e l e n i u m .— A stead y  dem and continues for 
high grade b lack powder, which rem ains unalte red  
a t  7s. 8d. to  7s. 9d. p e r lb. ex-warehouse.

M a n g a n e s e  O r e .— T he closing weeks of last 
year were characterized  by  an  alm ost en tire  lack 
of in te re s t on th e  p a r t  of buyers, who for th e  m ost 
p a r t  are well covered, and prices can only  be called 
nom inal a t  ab o u t Is. l fd .  p e r u n it c.i.f. for b est 
In d ian  and  Is. Id . c.i.f. for washed T ch ia tu ri ore.

A l u m i n i u m .— The usual forw ard buying  for 
the  com ing year was seen during D ecem ber, b u t 
the m ark e t did n o t w ear a  particu la rly  cheerful

appearance. Prices seem  stab ilized  a t  ¿95, less 
2%  delivered.

S u l p h a t e  o f  C o p p e r .— English  m ateria l is 
still quoted a t  ¿27 to  ¿27 10s. p e r to n , less 5% .

N i c k e l .— D em and con tinues on q u ite  a  heavy  
scale an d  all in d ica tio n s p o in t to  th e  increasing 
production  being  read ily  absorbed. P rices rem ain 
pegged a t  ¿170 to  ¿175 pe r to n  for b o th  hom e and 
ex port business.

C h r o m e  O r e .— N o th in g  of p a r tic u la r  in te res t 
has developed in  th is  m ark e t recen tly , and  prices 
are u n a lte red  a t  ¿4 to  ¿4 5s. p e r  to n  c.i.f. for good 
48% R hodesian  ore.

Q u i c k s i l v e r .— O nly a  few sm all parcels have  
been changing hands, b u t th e  price is upheld a t  
¿23 to  ¿23 5s. p e r b o ttle  for sp o t m ate ria l.

T u n g s t e n  O r e .— D uring  D ecem ber, E uropean  
buyers en tered  th e  m ark e t again , b u t h av in g  form ed 
them selves in to  a bu y ers’ pool th e ir  position  was 
stren g th en ed  som ew hat. How ever, supplies were 
none too p len tifu l and  prices have  advanced  to  
th e  cu rren t level of ab ou t 34s. to  35s. p e r u n it  c.i.f. 
for Ja n u a ry -F e b ru a ry  sh ip m en t from  China.

M o l y b d e n u m  O r e .— O nly a  m odera te  business 
has been seen recen tly , prices being  fa irly  stead y  
a t  ab o u t 37s. 6d. to  38s. p e r u n i t  c.i.f. for A m erican 
80% concentra tes , a lthough  now  an d  th en  m ore is 
pa id  for h ig h er grade m ateria l.

G r a p y i t e .— Q uota tions a re  w ith o u t change, 
85 to  90% M adagascar flake being  a b o u t ¿25 to  
¿28 p e r to n  c.i.f. an d  90% Ceylon lum ps a round  
¿25 to  ¿26 c.i.f.

S i l v e r .— On D ecem ber 2 spo t bars stood  a t  
22£d., an d  during  th e  first half of th e  m onth , w ith  
some su p p o rt from  China, values im proved  slightly . 
Subsequently , how ever, w ith  no su p p o rt from  In d ia  
o r C hina and  easier E as te rn  exchanges, followed 
by  th e  news of u n se ttlem en t in  In d ia , q u o ta tio n s 
began to  fall aw ay, u n til on D ecem ber 30 spo t 
bars touched  21^ffd., w hich was th e  low est level ever 
recorded for silver. P rev iously  th e  lowest was 
2 1 ^ d . ,  w hich was touched  in  N ovem ber, 1902. 
On th e  las t d ay  of th e  y ea r qu o ta tio n s recovered 
slightly , spo t bars closing a t  2 1 ^ d .
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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.
December, 1928 ............. 821,582 38,179 859,761
January , 1929 ................. 840,344 36,108 870,452
F ebruary ....................... 778,559 36,725 815,284
M arch ................................ 830,829 35,700 866,529
A pril.................................. 836,474 35,649 872,123
M ay.................................... 858,991 38,607 897,598
J u n e .................................. 821,352 34,677 856,029
Ju ly  .................................. 853,370 36,110 889,480
A u g u s t.............................. 850,952 38,649 889,601
S ep tem b er........................ 814,707 34,846 849,553
O ctober............................. 853,609 35,081 888,690
November.......................... 827,952 33,641 861,593
Decem ber.......................... 813,574 37,560 851,134

TRANSVAAL GOLD OUTPUTS.

Nov EM BER. D e c e IB ER .

Treated
Tons.

Yield
Oz.

Treated
Tons.

Yield
Oz.

Brakpan ....................... 84,500 £141,025 76,500 £127.085
City Deep ................. 87.500 23,297 96.000 24 074
Cons. Main R e e f ........... 59.000 22,264 57,000 20,894
Crown Mines................. 221.000 70.069 215,000 68.642
D ’rb’n Roodepoort Deep 40,500 13,613 40,300 13,382
E ast Rand P.M.............. 143,300 38.851 143,0 10 38,239
G eduld............................ 83.000 26.554 83,500 26,741
Geldenhuis Deep ......... 66,000 14.879 63,0 it) 14,636
Glynn’s Lydenbnrg . .  . 6 000 2 221 6.100 1.946
Government G.M. Areas 202,000 £384.497 196,000 £373,013
Klein fontein ................. 51.300 11,668 51.700 £51,601
Langlaagte E sta te  . . . . 79,000 £111.911 72.500 £110,103
Luipaard’s V le i............. 22,800 5,985 23,000 6,001
Meyer and Charlton . . . 16,800 £19,145 17 200 £19,149
Modderfontein New . . 147,000 72,472 147.U00 72,388
Modderfontein B ......... 69,000 24.742 69,500 24.845
Modderfontein Deep 44,200 23,358 42,800 22,638
Modderfontein E ast . .  . 68.500 20,284 66,500 19,484
New State Areas . . . . 76,000 £144,910 74,000 £142,539
Nourse ........................ 59,500 17,120 56,401 ? 16,740
Randfontein ................. 213,000 £214,672 208,000 £212,692
Robinson D e e p ............. 77,700 21,261 76,000 19,641
Rose Deep ..................... 59,000 12,086 58,000 12,044
Simmer and J a c k ......... 75,400 18,986 77,300 19,750
S p rin g s ............................ 67,700 £136,845 65,500 £130,913
Sub N ig e l....................... 24,400 19,644 25,700 20,956
Transvaal G.M. Estates 13,150 4,732 13,700 4,583
Van Ryn ....................... 40,01’0 £40,179 41,500 £39,984
Van Ryn Deep ............. 62,000 £104,587 58,000 £105,366
Village Deep ................. 57,000 15,152 58,000 15,066
W est Rand Consolidated 87,000 £96,846 90,000 £96,277
W est S p rin g s .................
W itw’tersr’nd (KnightsI

67,700 £78,901 63,500 £75,914
52,500 £49,726 53,000 £50,655

W itw atersrand Deep . . 36,000 10,290 42,300 9,635

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. £
October, 1928 2,612,500 27 SI 19 5 8 4 1,092,162
November . . . 2,539,700 27 9 19 7 8 2 1,041,713
D ecember. . . . 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
F ebruary . . . . 2,403,720 28 6 20 3 8 3 990,942

2,581,600 28 3 20 0 8 3 1,062.331
A p ril............... 2,606,420 28 1 19 11 8 2 1,068,103

2,694,610 28 0 19 10 8 2 1,100,461
2,543,550 28 3 19 10 8 o 1,065,191

J u l y ................ 2,649,560 28 1 19 8 8 5 1,112,246
A u g u s t........... 2,661,800 28 1 IP 9 8 4 1,111,834
September . . . 2,530,370 28 2 19 10 8 4 1,056,839
O c to b e r ......... 2,658,100 28 1 19 8 8 o 1,115,744
November . . . — — 1,071,199

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 .

December 31, 1928 • • 187,970 16,059 4,444 208,473
January  31, 1929 . . . 192,526 15,845 50,56 213,427
February 28 ............... 196,150 15,940 5,635 217,725
March 30 ................... 197,646 16,065 5,787 219,498
April 3 0 ................... 197,412 15,900 5,554 218,866
May 3 1 ..................... 195,733 15,852 5,473 217,058
J  une 30 ................... 192,595 15,928 5,029 213,552
J u ly 3 1 .......................... 190,031 15,914 4,S45 210,790
August 31 .................. 190,062 15,867 5,071 211,000
September 3 0 ............. 190,567 15,73:’. 4,814 211,114
October 21 ................. 189,739 15,533 4,555 209,827
November 3 0 ............. 186,941 15,320 4,561 206,822
December 31 ............... 184,280 15,326 4,811 204,417

PRODUCTION OF COLD IN RHODESIA.

1926 1927 1928 1929

oz. oz. oz. oz.
Jan u ary ................. 48,967 48,731 51,356 46,231
February ............. 46,020 46,461 46,286 44,551
M a rc h ................... 46,902 50,407 48,017 47,388
A p r i l ..................... 51,928 48,290 48,549 48.210
May ..................... 49,392 48,992 47,323 48,189
J une....................... 52,381 52,910 51,762 48,406
Inly ..................... 50,460 49,116 48,960 46,369
A ugust................... 49,735 47,288 50,611 46,473
Seotem ber............. 48,350 45,833 47,716 45,025
October ............... 50,132 46,752 43,056 46,923
November ........... 51,090 47,435 47,705 46,219
December ........... 48,063 49,208 44,772 —

RHODESIAN GOLD OUTPUTS.
N o v e n B E lt. D e c e m i1ER.

Tons. Oz. Tons. Oz.

Cam and Motor ......... 24,400 11,460 24.000 10 667
Globe and Phcenix .. 6,040 5,053 6,079 5,278
Lonely Reef ............. 5,500 4,156 5,800 4,153
Mayfair ........................ 1,210 467 1,000 470
Rezcnde ..................... 6,400 2,855 6,400 2,841
Shamva ....................... 10,500 £20,801 — —
Sherwood S tarr . . . . . . 4,200 £9,523 4,400 £9.880
W anderer Consolidated 6,600 1,543 10,100 2,081

W EST AFRICAN GOLD O UTPU TS.
N o v e m b e r . D e c e m b e r .

Tons. Oz Tons. I Oz.
Ariston Gold Mines . 8,100 £13,600 ■— —
Ashanti Goldfields 9,760 11,231 10,034 11,298
Taquah and Abosso . . . 8,750 £14,548 8,765 1 £14,566

AUSTRALIAN GOLD OUTPUTS BY STATES.
Western New South

Australia. Victoria. Queensland. Wales.

Oz. Oz. Oz. Oz.
December, 1928 36,097 .— 493 208
January , 1929 .. 27,384 — 260 445
F ebruary  ........... 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 8
J u ly ...................... 28,086 1,421 1,203 —
A u g u s t............... 37,032 2,178 567 —
Septem ber........... 32,751 1,739 381 —
O ctober............... 35,445 — 789 —
N ovem ber........... 28.460 — — —
D ecem ber........... 33,650 — — —

AUSTRALASIAN GOLD O UTPU TS.
N o v f M BER. D e c e MBER.

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.) . .  
W aihi (N.Z.) ...................

3,744
3,200
5,109
7,006
8,291

13,442
6,757

16,990§

5,676 
6,051 

11,781 
21,335 
13,457 
11,589 
14,773 

/  6,192* 
1 37,924t

3,674
■2,559
4,848

8,724

21,476

6,033
4,850

12,679

8,978

I 7,272 
1 54,452

* Oz. gold. 1 Oz, silver 4 weeks to N ovem ber 16.
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GOLD OUTPUTS, KOLAR D ISTRICT, INDIA.

N o v e m b e r . D e c e m b e r .

Tons
Gre

Total
Oz.

Tüll::
Ore

Total
Oz.

Balaghat ..........................
Champion Reef . . . . . . . .
M ysore...............................
Nundydroog .................
O o re g u m ..........................

4,100
8,115

17,121
11,000
13,536

2,654
6,016
8,314
6,726
6.238

4,550
8,410

17,019
11,072
13,544

2,587
6,938
9,961
6,931
6,237

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 f . n t r a t f ..

MISCELLANEOUS GOLD, SILV ER, AND PLATINUM  
OUTPUTS.

N o v e m b e r . D e c e iB E R .

Tons Value £ Tons Value £

Chosen Corp. (Korea) . . 8,560 10,315 9,900 11,265
Frontino& Bolivia (C’ibia) 2,000 7,087 2,400 6,960
Lena (S ib e r ia ) ................. — 12,600 — 11,978
Lydenburg Plat. (Trans.) 3,500 778p 3,360 im p
M armajito (Colombia) . . 980 4,877 910 4,498
F resn illo ............................ 91,984 101,840rf — —
Onverwacht P latinum . . . 2,662 454p 2,615 ■ibOp
Oriental Cons. (Korea) . . — 100,270<i — 103,600¿I
St. John del Rey (Brazil) — 46,000 — 42,000
Santa G ertrudis (Mexico) 49,052 111,16M

d Dollars, p  Oz. platinoids.
PROD U CTIO N  OF TIN  IN FED ER A TED  MALAY STATES. 
E stim ated  at 70% of Concentrate shipped to Smelters. LongTons.

January , 1929
February .........
March .............
A pril ...............
M ay...................
J u n e .................

5,840 July , 1929 ...................
4,896 A u g u s t ..........................
5,236 S ep te m b er...................
5,433 October ........................
5,405 N ovember......................
5,523 December ...................

5,802
5.610
5,382
5,966
6,135
5,849

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

Oct. Nov. Dec.
Batu Caves.................................... 24 28 31
C h an g k a t...................................... 56 65 95
Chenderiang.................................. 26? 28 29}
Gopeng ......................................... 89 83 86
Hong Kong T i n .......................... 50* 501 184i
Idris Hydraulic .......................... 35? 381 383
I p o h ............................................... 39* 45 511
J e la p a n g ....................................... 36 211 34
K am par M alay a .......................... — 80 —■
Kampong L a n ju t ........................ — 60 70
K am u n tin g .................................. 103 72 731
K ent (F .M .S .).............................. 42 45 45
K epong........................................... 31 38 37
K in ta ............................................. 31 33 381
K inta K e llas ................................ 44? 31 651
K ram at P u la i .............................. 14? .— —

K uala K a m p a r............................ 110 80 90
K undang ...................................... 24 25 20
L a h a t ............................................. 14 15 161
L aru t T in fie ld s ............................ 82 82 75
M alaya C onsolidated ................. 58? 891 73
Malayan T i n ................................ 119 119 1421
Meru ............................................. 30 301 241
Pahang ......................................... 222 2223 222
P enaw at......................................... — 681 821
P engkalen .................................... 77 è 71 65i
P e ta lin g ......................................... 210 178 178
Rahman ....................................... !,9* 59 1 651
Ram butan ................................ 10 10 11
R antau  ......................................... 56 58 50
R aw an g ......................................... 40 30 90
Rawang C oncessions................. 170 200 90
Renong ......................................... 571 104J 108
Selayang........................................ 22 23 15
Southern Malayan ................... 1721 1723 178)
Southern Perak .......................... 651 501 59)
Southern T ro n o h ....................... 41 45 48
Sungei B e s i .................................. 45 48 53
Sungel K inta .............................. 50 49 49.1
Sungei W ay ................................ 77 ■ 771 771
Taiping ......................................... 35 38 33
T a n jo n g ......................................... 38» 415 445
Teja M a la y a ................................ 5 i — 35
Tekka ........................................... 45 46 45
Tekka-Taiping.............................. 241 26 31
T e m o h .......................................... 34 44 511
Tronoh ....................................... 1121 118 122

Amari ............................
A nglo-N igerian.............
Associated Tin Mines .
Baba R iv e r ...................
B atura M onguna...........
B is ic h i............................
Daffo................................
Ex-Lands ......................
F ila n i ..............................
Jan  ta r ..............................
J o s ...................................
Juga V alley ...................
Junction ........................
K aduna ..........................
Kaduna Prospectors ..
K a s s a ..............................
London T i n ....................
Lower B is ic h i...............
Mongu ............................
N a ra g u ta ........................
N araguta D urum i 
N araguta Extended 
N araguta. Karam a
N araguta K o ro t ...........
Nigerian Base Metals . 
Nigerian Consolidated .
N.N. B a u c h i.................
Offin R iver......................
Ribon Valley ...............
R opp................................
South B u k e ru ...............
Tin F ie ld s ......................
Tin P roperties...............
United Tin A re a s .........
Yarde Kerri .................

Oct.

12
46 

256
5?
2

95
10
62

74
47 
22? 
20

24
51?
27
27}

245
71

50
45
24
22
37
20
48

51
22

51
22
28

7

Nov.

43}
250

3
2

100
10
63

5 |
37
39
25

3
59
321
22J

255
8}

70
41
19
20 
271 
20 
44 
20

18

81
33

25
28

Dec.

07

21
2

112

65
51

42
26 Î

19

184

15
274

7}
15

13
2%

20

OUTPUTS OF OTH ER 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 e .

Oct. Nov. Dec.

Anglo-Bunna (B urm a)............... 301 21 _

Aramayo Mines (Bolivia) ......... 351 435 365
Bangrin (Siam) ........................ 571 441 48
Berenguola (B o liv ia ) ................. 38 38 —
C’nsolidated Tin Mines (Burma) 104 100 100
East Pool (Cornw all)................. 871 871 —
Fabulosa (B o liv ia)...................... 1674 197 290
Geevor (Cornwall)........................ 68 67 65
Ja n ta r  (Cornwall) ...................... 23 22 —
Kagera (U g an d a) ............. .. 28 28 —
N orthern T a v o y .......................... — 55 —
Polhigey (Cornw allj................... 35 35 —
San Finx (Spain) ...................... 341* 30.1* —
Siamese Tin (Siam) ................. 145 1341 1451
South Crofty (C ornw all)........... 691 68 673
Tavoy Tin (B u rm a )................... 45 40 —
Theindaw (Burma) .................... 8 3 —
Tongkah H arbour (S iam )......... 69 73 67
Toyo (Japan )................................ — 30 —
W heal K itty  (Cornwall)............. 39 45 —
W heal Reeth (C ornw all)........... — — —

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

Broken Hill South f Tons lead conc. . . 
( Tons zinc conc. . . 
|  Tons refined lead 
I Oz. refined silver 
Tons copper oxide

Burma Corporation 
Bwana M’Kubwa. .
Electrolytic Z in c   Tons zinc
Indian C o p p e r...............  Tons c o p p e r .. .
Messina ........................ Tons copper . .
Mount Lyell ...............  Tons concentra
N a m a q u a ........................ Tons copper . .
\ t  „ .V ,  d  i t t : , i  i Tons lead conc.N orth Broken H ill j  J o n s  zinc conc
Poderosa ........................  Tons copper ore.
Rhodesia Broken Hill Tons lead 

1 Tons slab zinc . .
I Tons lead conc. .
1 Tons zinc conc. .
/T o n s  lead conc. .
1 Tons zinc conc. .
/T o n s  lead conc. .
/T o n s  zinc conc. .

Union M in iè re .....................Tons copper . . .
„  .. /T o n s  lead conc ..

Zinc Corporation ... /  pons zjnc conc. ..

San Francisco Mexico 

Sulphide Corporation . 

T e tiu h e  .............

* F our weeks to  Dec. 4. 
J F o u r  weeks to  Nov. 13-

N ov.

5,434 
5,317 
6,750 

607,000 
459 

4,1513 
226 
519 

3 861* 
165 

7,820 
6,130 
1,410

1,265
1,893
2,066
2,049
2.603§
1,051

2,080

4,979
4,466

Dec.

4,384 
4,389 
6,750 

607,000 
598 

4,2123 
233 
588 

3,122 
164

1,815

910
3,477
4,083

5,054 
4,166 :

t  Four weeks to Dec l i  
§ Four weeks to  Nov. 16.
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IMPORTS OF ORES, METALS, ETC., INTO UNITED KINGDOM

Iron  O r e ............................................ Tons .
Manganese O re..................................I ons .
Iron and S te e l ..................................'I ons .
Copper and Iron P y r i te s ...............Tons .
Copper Ore, M atte, and Prec. . . .Tons .
Copper M e ta l....................................Tons .
Tin Concentrate ..............................Tons .
Tin M e ta l .......................................... Tons .
Lead Pig and S heet......................... Tons .
Zinc (Spelter) .................................. Tons .
Zinc Sheets, e tc .............. ...................Tons .
Aluminium .................................... Tons .
Quicksilver .................................... L b .. . .
Zinc O x id e ........................................Tons .
White Lead ...................................... C w t...
Red and Orange L e a d ...................C w t...
Barytes, ground ..............................C w t...
A sbestos ............................................ Tons .
Boron M in era ls ............................... Tons .
Borax .................................................C w t...
Basic Slag ........................................ Tons .
S uperphosphates............................. Tons .
Phosphate of Lime ........................Tons .
Mica ...................................................Tons .
Sulphur .............................................Tons .
N itrate of S o d a ............................... C w t...
Potash Salts .................................... C w t...
Petroleum : C ru d e .........................Gallons

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

A sphalt and Bitumen ................... Tons .
Paraffin W a x ....................................Cwt.. . .
T u rp e n tin e ........................................C w t.. . .

O c t .

561,544
22,139

248,499
25,064

919
16,202

7,732
931

20,299
10,823

1,715
1,703

80,373
1,138

15,190
3,743

65,338
3,254

707
12,011
3,439
8,032

14,326
263

8,752
25,778

589,602
51,163,829
23,506,195
70,037,259
10,488,878

9,456,037
22,633,726

9,954
139,667
42,664

D e c .

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

Oct. Nov. Dec.

Anglo-Ecuadorian............................ 15,012 14,427 14,338
Apex Trin idad .................................. 36,060 34,140 33.530
A tto c k ............................................... 4,781 3,730 3.238
British B urm ah................................ 5,613 5,411 5,518
British Controlled ......................... 36,569 31,206 —
Kern Mex.......................................... 832 770 — .
Kern River (Cal.) .......................... 4,849 1,739 —
Kern Romana ................................ 3,527 2,592 —
Kern Trinidad ................................ 4,868 4,336 .—
Lobitos ............................................. 28.768 28,669 29 847
Phoenix............................................... 42,291 48,442 48 618
St. Helen’s P e tro leu m ............... 9,600 7,802 —
Steaua R o m a n a .............................. 78.320 70,640 70,150
Tam pico............................................ 3,084 2,927 —
Trinidad Leaseholds ..................... 31,700 30,400 39,700
Venezuelan Consolidated........... 5,220 5,054 —

QUOTATIONS OF OIL 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.) ..........................
A ttock .................................................
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 D utch (100 f l . ) .......................
Shell Transport, Ord.

5% Pref. (£10) . . .
Stea^ua Romana  ..............................
Trinidad L easeholds..........................
United British of Trinidad (6s. 8d.) 
V.O.C. H olding:..................................

Dec. 9, 
1929

Jan . 10, 
1130

£ s. rt. £ s. d
3 6 11 3 9 3

16 3 17 0
2 5 G 2 7 0
1 6 6 1 6 9
3 15 0 3 13 9
1 6 3 1 8 0
1 17 6 1 3 9

6 10 6 9
4 0 4 0

3 16 3 3 15 0
6 6 6 4

1 17 6 1 18 3
15 3 14 9
15 0 14 6
9 6 9 9

33 5 0 33 0 0
4 15 0 4 15 9
9 10 0 9 12 6

10 0 9 0
3 18 0 3 16 3

6 6 7 3
2 16 10 2 18 9

P R IC E S  O F  C H E M IC A L S . January 9.

These quotations are not absolute ; they vary according to 

quantities required and contracts running.

Acetic Acid, 4 0 % .................................................  per cwt.
8 0 %   „

,, G lac ia l...............................................  per ton
Alum ......................................................................  „
Alumina, Sulphate, 17 to 18% ........................ ,,
Ammonia, A n h y d ro u s ......................................... per lb.

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

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

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

„  C h lo ride ...................................................  per ton,, Sulphate, 94% ........................  ,,
Benzol, standard m otor ....................................  per gal.
Bleaching Powder, 35% Cl.................................. per ton
B o ra x ......................................................................  ,,
Boric A c id .............................................................. „
Calcium Chloride .................................................  ,,
Carbolic Acid, crude 6 0 % ..................................  per gal.

„  ,, crystallized, 49° ........................ re r  lb.
Carbon D isu lp h id e ............................................... per ton
Citric A c id .............................................................. per lb.
Copper S u lp h a te ...................................................  per ton
Cyanide of Sodium, 100% KCN .....................  per lb.
Hydrofluoric Acid ............................................... „
Io d in e ......................................................................  per oz.
Iron, N i t r a te .........................................................  per ton

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

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

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

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

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

„ C arbona te ............................................ per ton
„ Chlorate ..............................................  per lb.
,, Chloride 8 0 % .....................................  per ton„ Hydrate (Caustic) 90% ...........  ,,
„  N itrate, refined.................................... „
„  P e rm a n g an a te .................................... per lb.
„ Prussia te, 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% ......................................... „
„ Phosphate, comml.................................  p ercw t.
,, Prussiate .................................................  per lb.
„  S ilic a te .....................................................  per ton
„ Sulphate (Salt-cake) ............................
„  ,, (Glauber’s Salt) .......................
„ Sulphide .................................................

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

Sulphuric Acid, 168° ...........................................„ ,, free from Arsenic, 1 4 4 °.....
Superphosphate of Lime, 3 3 % ..........................
T artaric Acid .......................................................  per lb.
Turpentine ............................................................ per ton
Tin Crystals .......................................................... per lb.
Titanous C hlo ride.................................................  ,,
Zinc Chloride ........................................................ per ton
Zinc D ust ...................................................................... .
Zinc O x id e ..............................................................  „
Zinc S ulphate.......................................................... „

£ S. d. 
16 6 

1 16 6 
66 0 U 

8 10 0 
6 15 0 

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

102
7

10 0 0 
5 10 0 

10 10 0
5 0 0

1 74
6 15 O' 

13 10 0 
22 0 0

5 10 0
2 5 

74
24 0 O' 

1 11 
26 15 U 

7 
6

1 0
6 0 0 
1 15 0

39 0 0 
33 5 0
37 10 0
38 0 0

7 5 0
16 0 0 
9 10 0 
6 15 0 
3 5 0

1 5
21 0 0 

1 13 0 
29 15 0 

41
26 2 6 

22
9 0 0 

31 0 0 
20 10 0 

51 
62 
9 
0 
0

26 0 0 
10 10 0

1
11 5
20  0

6 0 0 
5 5 0 

2J
14 10 0 

9 0 0 
10 0 0 

11 0 
42

9 10 0 
2 15 0 
2 12 6 
9 0 0 

10 0 0 
12 0 0 
5 7 6 
4 0 0
3 6 0 

1 31 
45 15 0 

1 6è 
10

12 0 0 
32 0 0 

0 0 
0 0

39
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SHARE QUOTATIONS
Shares are £1 par value except where otherwise noted.

GOLD AND S IL V E R  :
SOUTH AFRICA :

Brakpan .............................................
City Deep .........................................
Consolidated Main Reef ...............
Crown Mines (10s .) ..........................
Daggafontein ..................................
Durban Roodepoort Deep ...........
East Geduld .....................................
E ast Rand Proprietary (10s .)-----
Ferreira D eep.....................................
G e d u ld  ..................................
Geldenhuis Deep ............................
G lynn’s Lydenburg ........................

Langlaagte E state ..............................
Meyer & Charlton ..............................
Modderfontein New (10s .).................
Modderfontein B (5s.)..........................
Modderfontein Deep (5s.)...................
Modderfontein E a s t ............................
New S tate Areas ................................
Nourse.....................................................
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 .........................................
M ayfair .................................................
R ez en d e .................................................
Sham va .................................................
Sherwood S ta r r .................................. .

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

AUSTRALASIA :
Golden Horseshoe (4s.), 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................................

IN D IA  :
Balaghat (10s.) .................................. .
Champion Reef (10s)............................
Mysore (10s .)......................................
Nundydroog (1 0 s .) ............................
Ooregum (10s.) ..................................

AMERICA :
Camp Bird (2s.), Colorado .............
Exploration (10s.)..............................
Frontino and Bolivia, Colombia . .  
Mexican Corporation, M exico.........

Panam a Corporation. . . .  
St. John del Rey, Brazil 
Santa G ertrudis. Mexico 
Selukwe (2s. 6d.), British 

M ISCELLANEOUS :
Chosen, K orea..................
Edie (5s.), New G u in ea .. 
Lena Goldhelds, Russia .

C O P P E R :
Bwana M’Kubwa (5s.) R hodesia ...
F.speranza Copper, Spain ...............
Ind ian  (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 ...................
Nam aqua (£2), Cape Province.........
N ’Changa, R h o d es ia ........................
Rhodesia-K atanga..............................
Rio Tin to (£5), S p a in .......................
Roan Antelope (5s.), Rhodesia . . . .  
Tanganyika, Congo and Rhodesia . 
Tharsis (£2), S pain .............................

Dec. 9, Jan . 9,
1929. 1930.

£ s. d. £ s. d.
3 14 9 3 15 6

6 3 8 0
17 0 17 9

3 2 (j 3 8 9
1 0 0 1 2 6

10 0 11 3
1 16 3 1 19 6

10 9 13 3
6 U 6 0

3 5 0 3 11 3
5 0 6 0
2 6 2 6

1 16 3 1 17 0
1 1 3 1 3 6

8 9 10 0
4 12 6 4 12 6

15 6 17 6
1 6 10 1 10 0
1 7 6 1 8 9
1 12 6 1 12 6

9 0 9 0
5 6 6 3

13 9 15 0
9 6 8 6
4 9 5 0
3 6 3 3

3 2 6 3 9 6
1 13 9 1 17 6

6 0 7 0
1 14 6 1 17 6

7 0 7 6
5 6 7 3

17 0 19 0
8 3 8 0
3 U 4 0

1 1 3 1 5  0
4 0 4 0
9 3 10 9

18 9 17 6
17 6 15 U
16 3 17 6
2 3 1 6

1 2 6 1 2 6

1 4 3 1 7 3
1 6 1 6

1 9 1 9
' 2 0 1 6

9 6 13 6
1 3 1 3

14 4 13 9
13 0 12 9
15 9 16 9

4 6 4 3
9 6 8 9

13 6 11 9
15 6 15 0

7 0 6 3

1 3 1 3
7 6 7 6
7 6 7 6

11 3 9 0
2 6 3 9

18 ii 1 0 0
17 0 17 9
12 0 8 9
4 3 4 3

11 3 10 0
16 3 15 0

1 3 9

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

2 0 2 0
5 10 6 9
4 0 4 6

17 6 18 0
1 19 6 1 16 6

16 3 16 3
1 16 3 2 5 0
1 10 0 1 14 6

44 0 0 46 0 0
1 11 3 1 13 0
2 1 3 2 2 6
4 13 9 5 1 3

L E A D -Z IN C :
Amalgamated Zinc (8s.), N.S.W. . 
Broken Hill ProDrietary, N.S.W . .
Broken Hill N orth, N.S.W .............
Broken Hill South, N.S.W ..............
Burm a Corporation (10 rupees). .  . 
Electrolytic Zinc Pref., Tasm ania.
M ount Isa, Q ueensland....................
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 IN :

Aramayo Mines (25 fr.), Bolivia . . .
Associated Tin (5s.), Nigeria ...........
A yer H itam  ..........................................
Bangrin, S ia m .......................................
Bisichi (10s.), Nigeria ........................
Chenderiang, M a la y ............................
Consolidated Tin Mines of B urm a. .
E ast Pool (5s.), Cornwall .................
Ex-Lands Nigeria (2s.), N ig e r ia -----
Geevor (10s.), C o rn w all......................
Gopeng, Malaya ..................................
Hongkong ...............................................
Idris (5 sj, Malaya ..............................
Ipoh Dredging (16s.), M a la y .............
K aduna Prospectors (5s.), N igeria. . 
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 ...........................
L ahat, Malay .......................................
Malayan Tin Dredging ( 5 s . ) .............
Mongu (10s.), Nigeria ...................
N araguta, Nigeria ............................
Nigerian Base Metals (5s.) .............
Pahang Consolidated (5s.), M alay. .
Penaw at ($1), M alay ...........................
I’engkalen (5s.), Malay ......................
Petaling (2s. 4d.), M a la y ...................
R am butan, M a la y ................................
Kenong Dredging, Malay ...............
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 3esi (5s.), Malay .................
Sungei K inta, Malay .........................
Tanjong (5s.), M alay ...........................
Tavoy (4s.), Burma ..........................
Tekka, Malay .......................................
Tekka Taiping, M a la y ........................
Temengor, M a la y .................................
Toyo (lus.), Japan  ............................
Tronoh (5s.), M alay..............................

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

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

d itto , Pref............................................
British South Africa (15s.) .............
Central Mining (£8) ............................
Consolidated Gold Fields .................
Consolidated Mines Selection (10s.) .
F an ti Consols (8s.) .................
General Mining and Finance 
Gold Fields Rhodesian (10s.) 
Johannesburg Consolidated .
London M alayan ......................
London Tin S y n d ica te ...........
Minerals S e p a ra t io n ...............
National Mining (8 s .) .............
Rand Mines (5s.) ....................
R and Selection (5s.)  .........
Rhodesian Anglo-American (10s.). .  .
Rhodesian Congo Border .................
Rhodesian Selection T rust (5 s .) -----
South African Gold T r u s t ...............
Southern Rhodesia Base Metals . . .
Tigon (5 s .) ............................................
Tin Selection T rust ..........................

V enture Tru

Decem ber 9, J a n . 9,
1929. 1930

£ S. d. £ s. d.
13 (I 10 9

1 4 6 1 4 3
5 1 3 4 12 6
3 2 6 3 1 3

16 6 14 6
1 12 6 1 10 0
1 6 3 1 7 6

3 3 3 6
1 7 6 1 6 0

19 0 18 9
1 6 0 1 5 9
2 1 3 1 16 3
4 2 6 3 15 0

2 3 6 1 16 3
6 3 6 6

— 14 9
1 6 9 1 6 3

7 6 8 0
9 0 9 0
8 0 6 9
1 3 1 0
1 9 2 3
6 0 5 9

2 2 6 2 2 6
— 1 1 0
10 6 10 9

1 4 0 1 2 0
7 6 8 9

12 6 15 0
11 9 10 3

1 0 0 18 9
12 6 12 6

8 6 8 6
1 8 0 2 1 3

13 6 10 3
1 3 6 1 5 3

4 3 6 0
12 6 11 3
1 6 1 9
9 3 9 9
2 0 2 0

IS 6 19 0
12 3 12 3
14 9 13 9

1 6 0 1 6 3
11 9 12 3
3 3 3 6

15 6 16 3
2 3 0 2 o 0

10 3 11 6
11 3 11 fi

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

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

7 9 7 6
19 6 1 0 6

1 3 9 1 5 0
11 3 12 6

9 15 0 10 1 3
2 0 0 2 1 3
5 7 6 5 0 0

1 8 9 1 12 6
1 0 0 1 1 3

10 3 10 9
6 6 6 6

14 9 13 3
1 18 3 2 1 0

16 15 0 18 15 0
2 3 9 2 6 3

17 6 18 3
13 3 14 9
13 9 17 6
9 9 10 0

2 1 6 2 6 3
9 9 11 6

1 19 6 1 16 3
4 2 6 4 0

2 6 1 9
2 18 9 3 4 6

14 6 15 01 11 3 1 13 9
6 17 6 7 17 62 5 0 2 11 31 6 3 1 7 68 9 12 61 5 0 1 8 q

15 3 14 03 8 9 3 14 6

T í
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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 o f other articles and papers; also notices o f new 
books and pamphlets, lists o f patents on m ining and metallurgical subjects, and abstracts o f the yearly

reports of m ining companies.

THE GEOLOGY OF NORTHERN RHODESIA
[Continued from  the December issue, p. 369.)

Z i n c , L e a d  a n d  V a n a d i u m  D e p o s i t s  o f  
B r o k e n  H i l l .— B roken Hill is situ a ted  in  a  dis
tin c tiv e  series of P recam brian  rocks to  which it  
has given its nam e and which underlie a considerable 
portion  of th e  central and sou th-eastern  areas of 
N orthern  Rhodesia. D olom ites and shales, or 
phyllites, constitu te  th e  rocks underly ing the  
concession, w hich is six miles square and a t  th e  
centre  of which th e  ore-bodies are s ituated . In  
addition , th ere  are m inor am ounts of q u a rtz  schist, 
an  exposure of conglom erate, and local silicifications 
of th e  dolomites.

The deposits occur in  a N .W .-S.E. band  of 
dolom ites enclosed on e ither side by  shales. The 
strike  of th e  dolom ites progressively changes in the  
neighbourhood of th e  ore-bodies from N .W .-S.E. 
to  E.-W . and finally to  10° or 15° N. of E. by  S. of W. 
The dolomites them selves are dense, fine-grained, 
light-coloured rocks, and  i t  is only exceptionally 
th a t  fa in t greyish lines b e tray  th e  bedding on a fresh 
surface. I t  is alm ost impossible to  recognize 
bedding w ith in  th e  m ine workings, except 
occasionally in  th e  ore-bodies them selves, where the  
banded character of th e  original sedim ent has been 
em phasized during  th e  process of its  replacem ent 
to  ore.

Oxidized zinc ore is well exposed a t  B roken Hill, 
where i t  has given rise to  several kopjes which are 
conspicuous features, being th e  only elevations in 
th e  im m ediate vicinity , and  soon a ttrac ted  the  
a tten tio n  of th e  early  explorers. They are locally 
referred to  as No. 1 Kopje, now com pletely mined 
out, a large open-cast having tak en  its  p la c e ; 
No. 2 Kopje, th e  largest of them  all, w hich is 
100 ft. h ig h ; N os. 3. 4, 5, and 6 Kopjes, as well 
as num erous sm aller exposures on which w ork  
has n o t y e t been done.

The ore-bodies have originated by  th e  replacem ent 
of susceptible beds in  th e  dolom ite by  cross-cutting 
m ineralizing fissures. T hey  tak e  th e  form of 
successive lenses bearing  slightly  sou th  of west 
by  n o rth  or eas t and dipping steeply  to  the  n o rth  
conform ably to  th e  strike  and dip of th e  enclosing 
dolom ite and, in  addition, w ith  a p itch  to  the  
east-north -east. Some of th e  m ore im portan t 
ore-bodies are localized a t  poin ts of sharp  b u t m inor 
crum ples in  th e  dolomite.

The m ode of occurrence of th e  oxidized and 
prim ary  ores is characteristic. The more im portan t

ore-bodies always consist of tw o p a rts  : (1) a
central portion  or core of massive sulphide ore, 
zinc-blende and  galena, enclosed w ith in  (2) an 
envelope or shell of oxidized ore principally  “ zinc 
silicate.” In  th e  case of th e  larger ore-bodies the  
zinc silicate shell is usually  ab o u t 15 ft. th ick , b u t 
w ith in  100 ft. of th e  surface or in  th e  sm aller ore- 
bodies zinc silicate ore m ay predom inate  entirely . 
“ Zinc silicate ” is th e  local designation for th e  bulk 
of th e  oxidized ore and  consists of quartz , iron 
oxides, and zinc silicates (hemim orphite) w ith  lesser 
am ounts of zinc carbonates, lead carbonate, and 
vanadium  m inerals. I t  is very  rich, assaying from 
30 to  55% of zinc and  lead combined. The ore 
minerals are diffused th rough  fine-grained silica 
giving a  jasperoidal appearance to  th e  m aterial 
which resem bles a  fine-grained cherty  ironstone in  
surface exposures. The process of ox idation  has 
been g reatly  enhanced by th e  extrem ely  jo in ted  
and cavernous na tu re  of th e  dolom ite accen tuated  
during th e  process of oxidation itself by  th e  
shrinkage of th e  ore-body and subsequent collapse 
of th e  ad jacen t dolom ite on its  c reating  add itional 
fractures and  new channels for th e  oxidizing 
solutions to  penetra te . In  consequence, th e  sulphide 
ore-bodies do no t always increase in  size w ith  d ep th , 
b u t m ay dim inish and actually  rest on oxidized 
ore or term in a te  ab ru p tly  against a fractured  
zone th rough  which oxidizing solutions have 
pen etra ted  to  resum e beyond.

The occurrence of vanadium  in  th e  oxidized 
ores is of special in te rest. The rich vanadium  ores 
have a well-defined m arginal re la tion  to  th e  oxidized 
ores, being developed on th e  m argins of the  la tte r  
and largely in  th e  broken ground betw een th e  
massive oxidized ores and th e  dolom ite as well as 
in  open fissures and  cavities. The whole of th e  
oxidized ores also average a small percentage of it. 
Descloizite w ith  lesser am ounts of v anad in ite  
constitu te  th e  vanadium -bearing m inerals.

An unusual featu re  is th e  absence of cadm ium  
in  th e  ore ; th e  silver con ten t is v ery  low, only 
averaging from  1 to  1£ oz. p er ton  of ore.

No. 1 Kopje.— Looking down on th e  open-cast 
th a t  now occupies th e  site  of w ha t was form erly  
No. 1 Kopje a good idea of th e  re la tion  of sulphide 
and oxidized ores m ay be obtained. I t  is only 
w ith in  the  las t year th a t  the  tre a tm e n t of oxidized 
(zinc silicate) ores has been m ade possible by  the
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erection, of th e  new zinc p lan t. Previous to  th is 
all m ining operations consisted in  rem oving the  
rich sulphide ores from  th e  central portion  of the  
ore-bodies, leaving th e  oxidized m arginal ores in 
place. The glory-hole, 190 ft. deep, occupying 
th e  w estern  end of th e  open-cast and directly  
ben ea th  th e  form er kopje, represents a form er 
sulphide ore-body w ith  its capping of oxidized ore, 
and  in  th is  case w ith  large am ounts of cerussite 
which has been m ined out. The walls and bo ttom  
of th e  glory-hole consist of m assive zinc silicate ore 
w hich has been left in  place.

On th e  upper walls of th e  open-cast, on its  eastern  
and  n o rth ern  sides, synclinal stru c tu res m ay  be 
observed in  th e  overburden due to  collapse con
sequent upon th e  ox idation  of th e  ore-bodies. 
Circular p its are to  be seen in  th e  easte rn  p a r t  of 
th e  open-cast ; th ey  are th e  topm ost portions of 
tw o o th er ore-bodies, K26 and  K19. T he la tte r  
is a  large ore-body increasing w ith  dep th  and 
extending well below th e  225 ft. level, which is th e  
deepest level of th e  m ine a t  present.

I t  is m ainly from  No. 1 Kopje th a t  m ost of th e  
beau tifu l m ineralogical specimens for which B roken 
H ill is renow ned have been found. In  form er years 
w hen th e  u pper portions of th e  kopje were being 
rem oved large open fissures and caves lined w ith  
beau tifu l crystals of pyrom orphite  and  cerussite 
were disclosed, and  good specimens of descloizite and 
vanad in ite  were also common. T a rb u ttite , hopeite, 
and  parahopeite , ra re  zinc phosphate  m inerals, 
ta rb u tt ite  being found only a t  B roken H ill, were also 
ob tained  here. I t  was also in  No. 1 Kopje th a t  in 
1907 a pre-historic  cave was disclosed in  which th e  
skull of “ Hom o Rhodesiensis ” was u n earthed  in 
1921. T he cave has since been m ined out, b u t its 
approx im ate  position close to  th e  w estern  wall of 
th e  glory-hole 50 ft. below th e  surface can be pointed  
out. The cave contained num erous anim al rem ains, 
m ostly  bones of sm all rodents and  birds, w hich m ay 
still be found in  th e  ore dum ps nearby.

Nos. 3 and 4 Kopjes.— These ore-bodies are on 
th e  d irect line of s trik e  of No. 1 Kopje. Nos. 3 and 
4 K opjes, No. 1. Kopje, K19 and  K26 ore-bodies 
all succeed each o th er from  w est to  east along th e  
line of s trike  of th e  enclosing dolomite, and thus 
seem ingly belong to  one and  th e  sam e horizon 
w ithin th e  dolom ite which has proved favourable 
to  th e  form ation of ore-bodies by  replacem ent 
in  th e  neighbourhood of in tersecting  m ineralizing 
fissures. Nos. 5 and 6 Kopjes belong to  a different 
b u t parallel horizon slightly  to  th e  north , and to  the  
sou th  th e  suggestion of a th ird  is ind ica ted  b y  “ E  ” 
and  “  F  ” outcrops.

Nos. 5 and  6 K opjes .— These two sm all outcrops 
have expanded in  d ep th  to  an  ore-body of con
siderable size. The sulphide ore has been rem oved 
down to  th e  225 ft. level. I t  occurred as tw o 
parallel lenses enclosed in, and  separa ted  by, 
oxidized ores. F ractures were in strum en tal in 
perm itting  th e  easy access of th e  oxidizing solutions 
in to  th e  h ea rt of th e  original sulphide core, dividing 
i t  in to  tw o parts .

N o. 2 Kopje.— From  th e  top  of th e  kopje a  very  
good view  of th e  p lan t and  of th e  surrounding 
coun try  is obtained. The flat typ ical peneplain 
topography  of the  region m ay be fully apprecia ted . 
T he iso lated  kopjes and  ridges on th e  skyline 
to  th e  sou th  and sou th-east are composed of m assive 
quartz ites b e tte r  qualified to  w ith stan d  th e  agents 
of erosion th an  th e  softer shales or sandstone 
w ith  w hich th ey  are associated. The deviation

of s trike  of th e  dolom ites from  so u th -east to  
n o rth  of east m ay be observed w ith in  th e  kopje 
itself.

G e o l o g y  o f  t h e  N ’ K a n a  M i n e .— S itu a ted  ab o u t 
40 miles north-w estw ard  from  N 'D ola  and 
em bracing a  rec tan g u la r a rea  (12-5 miles b y  5 
miles) of 62-5 square  miles, th e  N ’K ana m ine is 
owned by  th e  B w ana M ’K ubw a Copper M ining 
Co., L td . W ith  an  average e levation  of abou t 
4,100 ft. above sea-level, th is  a rea  is flat to  very  
gen tly  rolling. From  its  sou th e rn  and  eas te rn  
borders there  is a gradual descen t of ab o u t 275 ft. 
w ith in  a few miles to  th e  K afue R iver.

The Basement Schists.— The oldest rocks w ith in  
th e  a rea  are rusty -w eathering  m ica schists w ith  a 
few in te rca la ted  beds of quartz ite . The m ica 
schists v a ry  m uch b o th  as regards th e ir  degree of 
schistosity  and  th e  re la tiv e  p roportions of th e ir  
com ponent m inerals (chiefly m uscovite, quartz , 
felspar, sca tte red  grains and  crystals of m agnetite  
and occasionally b io tite , m inute  crystals of zircon 
and some needle-like crystals of tourm aline). In  
m ajor p a r t, these rocks have been tig h tly  folded 
and  in  m any  places th e  schists a re  v ery  m uch 
crum pled. In  following along th e  s trik e  of the  
series, i t  is possible now  and  th en  to  observe th e  
gradual tran s itio n  of m ica schists in to  ligh t to  
d a rk  qu artz ite s w ith in  which th e  original bedding 
has been preserved. This series of m ica schists 
w ith  occasional beds of q u a rtz ite s  have resulted 
from  th e  m etam orphism  of a v ery  ancien t series 
of sandstones and  shales.

Older Granites.— E ith e r  contem poraneous w ith  or 
following th e ir  folding and  m etam orphism  the  
B asem ent Schists were invaded  in  num erous places 
w ith in  th e  area  by  sm all stocks of a  grey, granitoid 
gneiss. Locally, th is  g ran ite  exh ib its  every 
transitional stage from  a  strong ly  fo liated  b io tite- 
gneiss to  a  m assive g rey  gran ite .

The Bwana M ’K ubw a Series.— The a rea  of 62-5 
square miles under review  includes tw o synclinal 
basins of th e  B w ana M 'K ubw a copper-bearing 
series of sed im entary  rocks w hich re st unconform ably 
on th e  B asem ent Schists and  th e  older granites. 
The m ore im p o rtan t of these  synclinal basins 
occupies ab o u t three-fifths of th e  to ta l area. W ith  
its  nose in  th e  sou th-eastern  corner, th is  syncline 
plunges north -w estw ard  and  rap id ly  increases in 
w idth. I ts  n o rth e rn  lim b ex tends lengthwise 
(12-5 miles) th rough  th e  a rea  while its  sou thern  
lim b diverges to  such a  degree th a t  i t  leaves th e  
a rea  in  th e  v ic in ity  of th e  m idw ay p o in t on the  
w estern  boundary . O pposite No. 1 Shaft th is 
syncline has a w id th  of ab ou t 2 • 25 miles w ith  a 
probable d ep th  of over 5,000 ft., while approx i
m ately  tw o miles fu rth e r no rth w ard  i t  is over 
four miles wide. N ear th e  n o rth e rn  b o undary  of 
th e  a rea  ou tcrops of sandstones and  shales w ith  
strikes transverse  to  th e  tren d  of th e  syncline 
s trongly  suggest th a t  th e  basin is shallow ing in 
th is  v icin ity . W ith  a  m axim um  w id th  of ab o u t 
1 • 5 miles, th e  less im p o rtan t of th e  synclinal 
basins crosses th e  south-w estern  corner of th e  area  
for a  len g th  of ab o u t 4-25 miles.

Prospecting  and m ining operations and  d iam ond- 
drilling have been confined to  certa in  s tre tch es 
w ith in  a leng th  of ab ou t four miles along th e  
easte rly  lim b of th e  larger syncline. To da te , th e  
m ost in tensive w ork has been done w ith in  a s tre tch  
of 8,000 ft. along th e  strike , th e  so u th e rn  end of 
which is approx im ate ly  th ree  miles northw ard  
from  th e  nose of th e  syncline. W ith in  th is  la tte r
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area, th e  s tra tig raph ic  sequence (in descending 
order) th u s fa r established is as follows :—

ft.
Dolom itic shales (in p a r t  schistose) and 

w ith  a  few in terca la ted  beds of 
massive im pure dolom ities .

L igh t grey  felspathic sandstones and 
quartz ites w ith  some shales, all 
more or less dolom itic 

H anging wall argillaceous sandstones 
w ith  some banded shales 

Argillaceous sandstones (or argillites) 
w ith  some banded shales all more 
or less dolom itic and  copper-bearing 

Micaceous shale, more or less schistose, 
and  usually copper-bearing 

Foot-w all conglom erate .
Felspathic sandstones 
Second conglom erate 
Basal felspathic sandstones 

G reat Unconform ity.
B asem ent Schists in truded  by  older granites. 
The ore-bearing horizon rests upon th e  foot-wall 

conglom erate and includes th e  more or less schistose 
micaceous shales and th e  overlying som ewhat 
dolom itic argillaceous sandstones (or argillites) w ith 
some banded shales. Toward th e  sou thern  end 
of th e  syncline th e  ore-bearing horizon gradually  
passes in to  b lack carbonaceous shales. The beds 
of conglom erate contain pebbles of quartz ite , m ica 
schist, and of th e  older and usually gneissoid b io tite  
granite.

Younger Granite.—W hen traversing  those
portions of th e  area underlain by th e  Basem ent 
Schists invaded by th e  older granites, i t  was obvious 
th a t  in  some places these rocks were in truded  by 
stocks, dykes, and small irregu lar bodies of a 
younger granite. Grey to  p ink  and occasionally 
reddish in  colour, th is younger granite  seldom d is
plays any  well developed fo lia tion ; i t  locally contains 
m uscovite to  th e  exclusion of b io tite  and in  places 
exhibits pegm atitic  tendencies. Moreover, th e  
ore-bearing horizon a t  N ’K ana is traversed  by a 
few narrow  pegm atite  dykes. Hence w hen Shaft 
No. 1. a t  a d ep th  of 225 ft. passed from  th e  basal 
felspathic sandstones of th e  B wana M 'K ubw a 
series in to  a body of th e  younger granite, i t  was 
no t surprising to  find th a t  an  in trusive  contact 
was exposed.

Gabbro and A llied Rocks.— A t several points 
outcrops of com paratively fresh gabbro, diabase, 
etc., are present. A lthough th e  con tact relations 
of these rocks have no t been exposed w ithin th is 
area, knowledge of regional geology leads to  the  
conclusion th a t, probably  in  th e  form  of sheets, 
dykes, and  irregular bodies, these basic igneous 
rocks are in trusive in to  th e  Basem ent Schists, th e  
older granite, th e  B wana M’K ubw a series, and the 
younger granite.

All of th e  rocks described above as underlying 
th e  N ’K ana area  are regarded as being of Pre- 
cam brian  age.

The Ore-bodies.— M ineralization of th e  now 
ore-bearing horizon w ith in  th e  B wana M 'K ubw a 
series took  place a fte r these rocks had been folded. 
In  some places along th e  lim bs of th e  synclines, 
more or less prom inent drag  folds were developed 
which appear to  have played a  p a r t  in  locally 
perm itting  re la tively  more ready circulation of 
m ineralizing solutions w ith in  beds susceptible to  
th e  developm ent of th e  higher grade ore-bodies. 
I t  is rem arkable, however, th e  ex ten t to  which
1— 6

comm ercial copper values persist w ith in  a definite 
stra tig raph ic  horizon over large areas where little  
or no drag-folding is in  evidence.

On th e  easterly  lim b of th e  m ain  syncline for 
th e  leng th  of 8,000 ft. along th e  strike, previously 
referred to , and involving an im p o rtan t drag-fold, 
an  ore-body, averaging 31 ft. in  tru e  w id th  and 
carrying 4-2%  copper has been proved by  diam ond- 
drilling to  a  m axim um  dep th  of 2,270 ft. A t the  
sou thern  end of th e  s tre tch , th e  result of one 
bore-hole suggests th a t  th ere  is a  definite break  
in  th e  con tinu ity  of the  m ineralization w ith in  the  
ore-bearing horizon, b u t ab o u t 2,500 ft. fu rth er 
southw ard w ork done shows th a t  th e  beds are 
again m ineralized to  comm ercial grade. To the  
northw ard  th e  te rm ination  of th is  ore-body has 
y e t to  be located.

W ith in  th is  stre tch , leaching of copper values 
has tak en  place w ith in  th e  ore-bearing beds to  
vertical dep ths th a t  v ary  from  a few feet to  a 
probable 125 ft. B eneath  th is  leached capping 
there  follows an  oxidized zone containing copper 
values th a t  average from  4%  to  9 -5% . W ith in  
th is zone, which is known to  extend universally  
to  a  d ep th  of 100 ft. (and m ay in  places be 150 ft. 
deep) copper values are chiefly in  th e  form  of 
m alachite, chysocolla, cuprite, teno rite , and small 
am ounts of azu rite  and libethenite. H ydra ted  
oxides of m anganese and  iron are also present.

The zone of “  copper oxide ” ores passes down 
in to  one of m ixed oxides and sulphides which is 
known in  places to  descend to  a d ep th  in  excess 
of 300 ft., th e  oxide copper m inerals extending 
to  th e  g reatest dep th  w ith in  th e  hanging wall 
portion  of th e  ore-body. M alachite sta in ing  has 
been no ted  to  a dep th  of 700 ft. In  order of 
abundance, th e  sulphides p resen t in  th is m ixed 
zone are bornite, chalcocite, covellite, linnaeite, 
chalcopyrite, and pyrite , th e  las t tw o m inerals 
m entioned being confined to  th e  denser or th e  ore- 
bearing beds. In  places, a little  n a tive  copper is 
also in evidence. The m ineralization  of th e  beds 
w ith  sulphides has been a tten d ed  w ith  variable 
degrees of silicification.

B eneath  the  zone of m ixed oxides and  sulphides, 
the  ore consists of th e  more or less silicified dolom itic 
argillaceous sandstones and shales w ith  dissem inated 
bornite, chalcopyrite, chalcocite, covellite, linnaeite, 
occasionally a little  pyrite , and rare ly  some n a tive  
copper. Because of th e  presence of linnaeite, the  
sulphide ores carry  from 0-02%  to  0-46%  of 
cobalt.

W ith in  the  southern  p a r t  of th e  ore-body a t  a 
dep th  of 500 ft., high-grade ore containing bornite , 
chalcopyrite, a little  chalcocite, and linnaeite  are 
present, while directly  down-dip, a t  a dep th  of
1,500 ft., th e  ore is of much lower grade, con
tain ing  only chalcopyrite, linnaeite, and a little  
pyrite .

In  the  more central portion  of the  ore-body in  
th e  vicin ity  of th e  downw ard extension of the  
drag  fold high-grade (5 to  6% ) ore contains 
practically  no chalcopyrite to  a d ep th  of a t  least 
1,150 ft. H ere also a t  a d ep th  of 2,200 ft., bornite , 
chalcocite, and chalcopyrite w ith  some linnaeite  
and n a tive  copper are p resent in  th e  more porous 
beds, while denser beds are of m uch lower grade 
and contain only chalcopyrite and pyrite . These 
porous beds are sufficiently open to  have perm itted  
th e  ready  circulation of w aters from  th e  surface 
and some of th e  drusy  cavities co n ta in  hydrous 
oxides of iron.
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M oreover, w here grains of e ith e r bo rn ite  or 
chalcocite a re  in  con tact w ith  those of chalcopyrite  
i t  is p lain  th a t  th e  chalcopyrite  was deposited 
first and  in  some instances th e  con tacts a re  such 
as to  suggest strong ly  th a t  th e  born ite  and  chalcocite 
have  been developed th rough  processes of secondary  
su lphide enrichm ent.

I t  is believed th a t  during  th e  advance and cooling 
dow n of th e  younger g ran ites and  th e ir  associated 
pegm atites, m ineralizing solutions em anated  which 
th rough  processes of replacem ent were responsible 
for th e  p rim ary  m ineralization  of th e  ore-bearing 
beds a t  N ’K ana. I t  seems impossible a t  p resen t 
to  do otherw ise th a n  conjecture w hy these solutions 
sought o u t th e  p a rticu la r beds w hich th ey  
m ineralized. I t  is obvious th a t  th e  ore-bearing 
beds a re  in  general qu ite  porous and even in  places 
drusy , and th is  condition together w ith  th e  presence 
of num erous bedding planes and  jo in ts p e rm itted  
th e  easy circula tion  of solutions. A t least in  th e  
a rea  w here m ineralization  has been m ost intense, 
th e  ore-bearing beds are m ore or less dolom itic, 
while to  th e  southw ard  th ey  grade in to  d a rk  shales 
which are n o t so dolom itic, b u t con ta in  m uch 
carbonaceous m a tte r . T heoretical considerations 
m ight lead to  th e  belief th a t  th e  solutions which 
led to  th e  p rim ary  m ineralization  gained access

to  these  beds th ro u g h  tension  cracks w hich 
developed a t  dep ths w ith in  th e  deeper portions of 
th e  syncline and  w hich p en e tra ted  th e  m assive 
y e t re la tiv e ly  easily  frac tu red  basal felspath ic 
sandstones and conglom erates, b u t died o u t quickly  
w ith in  the  im m ediately  overlying cushion, like 
layers of argillaceous sandstones and  shales.

The d a ta  a lready  su b m itted  concerning th e  
re la tive  d istrib u tio n  and  rela tionsh ip  of th e  bornite  
and chalcocite to  th e  chalcopyrite  do  n o t read ily  
pe rm it an  escape from  th e  conclusion th a t  th e  
p rim ary  ore consists of d issem inated  chalcopyrite, 
linnaeite, and  p y rite  and  th a t  th e  bo rn ite  and 
chalcocite have been developed th ro u g h  processes 
of secondary sulphide enrichm ent. A com parative  
s tu d y  of th e  copper deposits of N 'K an a , B w ana 
M ’K ubw a, and  N 'C hanga leads tow ards corrobora
tio n  of th is  view. T he unusual d ep th  to  which 
these processes have been active  would appear 
to  depend chiefly on (a) th e  re la tiv e  ease w ith  which 
surface w aters can  circula te  w ith in  th e  ore-bearing 
beds and  (b) on  th e  m uch lower ground-w ater 
level th a t  p revailed  in  th is  cou n try  during  th a t 
recent period of its  h isto ry  w hen its clim ate was 
m ore a rid  th a n  now.

( To be continued.)

TH E SUCTION-CUTTER DREDGE
A t th e  D ecem ber m eeting  of th e  In s titu tio n  a 

discussion took  place on a  p ap er b y  G. W . More 
en titled  "  Suction-C utter D redging for T in  in 
M alaya.” W e have  given elsewhere th e  m ain  po in ts 
w hich arose in  th e  discussion, and  here we give a 
sum m ary  of th e  new  dredge design em bodied in  
Mr. M ore’s paper. D etailed  descrip tions of th e  
results o b tained  by  th e  K in ta  and  th e  Sem enyih 
suc tion -cu tte r dredges were given and th e  a lte ra tions 
found necessary in  th e  w orking details were outlined. 
As th e  resu lt of th is  experience, th e  a u th o r had 
come to  th e  conclusion th a t  in  certa in  ty p es of 
ground, n o tab ly  ground over an  uneven  o r v ery  
h a rd  bed-rock, a  su c tio n -cu tte r dredge could be 
designed to  give b e tte r  results th a n  could be 
ob ta in ed  in  such a location b y  a  bucket-dredge. 
T he new  dredge is expressly s ta te d  to  be for 
operation  in  th e  irregu lar lim estone-bottom  ground 
of th e  K in ta  Valley.

The dep th  of th e  p a rticu la r ground averages about 
47 ft., b u t th e  lim estone b o ttom  is v e ry  irregu lar, 
vary ing  rap id ly  and  frequen tly  from  20 ft. to  70 ft. 
in  dep th . Occasional boreholes a re  unbottom ed 
a t  over 80 ft. T he m ateria l to  bfe dredged includes 
25 ft. to  30 ft. of c layey silt, con ta in ing  fine t in  
oxide in  negligible q u a n tity  and  overlying th e  tin -  
bearing  w ash proper. The la t te r  consists of sands 
and  sandy  gravels, w ith  v a ry in g  am ounts of clay 
as adm ix tu re  or in  bands. The ground runs to  th e  
cu tte r, or subsides read ily  on being undercu t, and 
th e  clay puddles read ily  enough in  course of digging 
and  delivery  by  a su c tion -cu tte r dredge, though  
i t  is m ore a p t to  be a robber of t in  in  th e  tre a tm e n t 
system  of a bucket dredge. T in-bearing  clay which 
does n o t puddle effectively is som etim es m et w ith, 
b u t generally  th e  occasional banks, or bars, of clay 
which are  slow to  cu t a re  also v ery  poor in  tin . 
B uried  tim b er, w hen occurring, lies abou t th e  
45 ft. horizon an d  logs up  to  80 ft. in  len g th  and  
5 ft. in  b u t t  d iam ete r a re  m et w ith. In  zones of

scour, m ats of logs are en co un tered  and  p resen t a 
very  difficult if n o t an  im practicab le  p rob lem  to 
o rd in ary  dredging  m ethods.

A feature  of th e  occurrence of values is th a t  about 
15% of th e  boreholes average ab ou t 1-5 k a ttis  per 
cub. yd., while th e  rem ain in g  85%  average about
0-5 k a tti .  This featu re  appears to  be characteris tic  
of th e  irregu lar lim estone-bo ttom  ground  of the 
K in ta  Valley.

Messrs. L obn itz  & Co., of R enfrew , Scotland, 
have been supplied b y  th e  w rite r  w ith  th e  particu lars 
governing th e  design of a su c tio n -cu tte r dredge for 
operation  in  th e  above ground.

The design w hich has resu lted  p rov ides for a 
norm al capacity  of 150,000 cub. yd. p e r  m o n th , 
w ith  th e  ex pecta tion  of ach iev ing  200,000 cub. yd. 
p e r m on th  u n der favourab le  conditions. The 
dredge will be m uch of th e  sam e size as a  sluice- 
box bucket dredge of sim ila r capacity , b u t i t  will 
be a cheaper dredge, by  som e 14% , by  reason of a 
lig h te r ladder, lig h te r ex cav atin g  gear, and  ligh ter 
su p e rstru c tu re .

The features of th e  design a re  o u tlined  as follows :
Tailings Discharge.— A sum p is a rran g ed  a t  the  

s te rn  of th e  pontoon to  receive all ta ilin g s from  th e  
sluice-boxes. F rom  th is  sum p an  a u x ilia ry  14-in. 
gravel pum p will draw  and  d e liver th ro u g h  a 
suspended pipe-line to  200 ft. a ste rn . T he p ip e 
line  is carried  on th e  under-side of a  lig h t g irder 
suspended from  a high s te rn  g a n try  so fa r overhung  
as to  avoid  an y  back  th ru s t  of th e  g ird er on th e  
s te rn  tru n n io n . Side-staying against side sw ing is 
a featu re, an d  th e  a rran g em en t is such th a t  th e  
delivery  end of th e  p ipeline  can be raised  to  15 ft. 
or depressed to  6 ft. above w ater-level. Should i t  
be requ ired  to  bench valueless overburden  th e  
ta ilings-delivery  p ipe line  can be read ily  connected 
s tra ig h t th rough  to  th e  delivery  of th e  m ain  gravel 
pum p, th e reb y  allow ing th e  overburden  to  be cu t 
and  by-passed a t  m axim um  speed to  th e  tailings
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dum p. In  course of such benching  th e  dredge can 
advance an y  d istance up  to  100 ft. ahead  of th e  
dredging face and  th en  re tre a t to  deal w ith  th e  
uncovered ground in  th e  norm al way, w ithou t any  
risk  of being  jam m ed by  encroachm ent of tailings.

Treatment System.— The strong  puddling  and 
w ashing which th e  m ateria l receives in course of 
cu tting , pum ping, and  delivery  fits i t  well for service 
b y  fixed screens and  grizzles, b u t i t  is perhaps 
advisable to  fit high-speed puddlers to  deal w ith  
th e  stiffer tin -b earin g  clay. The delivery from  th e  
m ain gravel pum p is th row n a ft in to  a dead-end 
whence i t  flows forw ard over d iverging aprons 
graded a t  1 in  24, to  p o rt and  sta rb o ard  grizzlies 
form ed of stra ig h t-ru n  round bars se t a t  25° from 
th e  horizontal. The aprons con tain  fixed screens 
w ith  under-flows.

The oversize from  th e  grizzlies is carried by  
thw artsh ip  stone-chutes to  ou tboard  stone-chutes 
delivering aft. T he undersize will find th e  u nder
aprons delivering a ft to  th w artsh ip  d istribu tion  
launders. T he la tte r , which also ac t as dew atering 
launders, feed th e  head  boxes of th e  sluice-boxes.

The lower sluice-boxes deliver alm ost a t  deck- 
level to  th e  s te rn  tailings sum p, and  th e  top  sluices, 
no more th an  fa ir coolie-head room above, deliver 
b y  downpipes to  th e  sump. The to ta l w idth  of 
sluices will be a t  least 96 ft. and  m ay  be 104 ft. 
T he leng th  is 100 ft.

Pontoon.— The leng th  of pontoon will be abou t 
182 ft., th e  dep th  12 ft., and  th e  g reatest w idth  
56 ft. re la tin g  to  th e  po rtion  a ft of th e  well-head.

The Ladder.— The heel of th e  ladder is trunn ioned  
a t deck-level a t  th e  head of th e  well. The ladder 
carries w ith in  its  body, th e  line  of 18 in . suction 
p ip ing  in  a read ily  accessible position , and  on its  
back (or top) th e  liije of c u tte r  shafting , su itab ly  
p rotected . The head of th e  ladder is a  one-piece 
casting  contain ing a special bearing  for th e  end of 
th e  c u tte r  shafting  and th e  suction  in le t. In  th e  heel 
of th e  ladder is a w ater-sealed cast-steel ball jo in t 
connecting to  th e  suction pipe of th e  gravel pum p.

The ladder and  well are designed for am ple 
bearing  and  resistance against side s tra in , and  the  
ladder, which tapers to  th e  cu tte r, is adap ted  for 
sliding over lim estone pinnacles and ridges and  for 
probing cavities and  depressions. The digging 
dep th  is 70 ft. below w ater-level a t  50°.

The Cutter is 6 ft. in d iam ete r a t  th e  base and  of 
th e  8-arm ed type, and  is full shouldered to  give a 
good cu tting  effect a t  th e  m axim um  digging depth .

The Cutter-drive.— The gears and  m otor are 
arranged  on th e  heel of th e  ladder. The m otor is a 
variable speed D.C. m otor and will be provided w ith  
a  suitable circuit-breaker a t  th e  w inch-control 
p latform . In  add ition , a friction  clutch is provided 
on th e  first m otion shaft.

The M ain  Gravel P um p  is a 16-in. pum p of 
L obnitz  design and  is direct-coupled to  a D.C. 
variable-speed m otor, th e  se t being on th e  centre 
line a t th e  bottom  of th e  pontoon, a ft of th e  well
head. This m ethod of positioning aim s to  m ake the  
best use of th e  available suction head, th e  suction 
in le t of th e  pum p being below water-level, and 
represents Messrs. L obnitz  & Co.'s usual practice.

The Auxiliary-water P um p.— This centrifugal 
pum p is direct-coupled to  a variable-speed D.C. 
m otor, th e  se t being placed on th e  centre line a t  the  
bottom  of th e  pontoon aft of th e  gravel pum p set. 
The pum p supplies w ater to  th e  trea tm e n t system  
an d  for o th er purposes.

The Winches.— The m anoeuvring w inch operates

one head line, one s te rn  line, and  four side lines, 
and  is positioned on th e  sta rboard  side of th e  well. 
T he w inch-control p latform  is overhead in  such 
position th a t  th e  w inchm en have a  full view  of th e  
flow over th e  top  aprons and  grizzlies, and  of th e  
portion  of th e  dredging paddock above th e  cu tte r. 
All circuit-breakers, vacuum  gauges, and  m eters 
necessary for th e  a tte n tio n  of th e  w inchm en will 
be in  a h an d y  position.

Timber-grab.— A tim ber-g rab  on th e  sta rb o ard  
bow operated  by  a crane arm  and  a w inch will 
have a lifting  capacity  of 10 tons.

Accessory Plant.— A suitable bilge pum p, sealing- 
w ater pum p, and  service pum p will be provided.

Power.— An electrical service of continuous 
cu rren t a t  440 volts pressure will be used 
th roughout. T he cu rren t will come from  a ro tary - 
converter se t if a lte rn a tin g  cu rren t is purchased, 
or else i t  will be produced on board by  Diesel- 
electric, o r sim ilar heavy-oil engine m ethod of 
electric generation . T he la tte r  arrangem ent has 
m uch to  comm end it, as i t  allows th e  cu ttin g  ou t 
of transform ers, th e  ro tary -converter set, and a 
shore-to-dredge high-tension power cable.

The foregoing description is in tended  to  give a 
fa ir idea of th e  general arrangem ent. T he dredge 
will be called h ereinafte r th e  L obnitz  Dredge. 
The dredge's effectiveness is a m a tte r  of good class 
equipm ent and construction , and  involves no 
experim enting.

The Operation o f the Lobnitz Dredge.—The dredge 
will use one head  line, one s te rn  line, and  four 
side lines. The dead lines to  which th e  head  and  
ste rn  lines a tta ch  will be very  liberal in  leng th  and 
num ber. The side lines will be long enough to  allow 
th e  w orking of a 12-chain face and  will be se t a t  
rig h t angles to  th e  d irection  of advance.

The general scheme of w orking a  suction-cu tter 
dredge is to  develop a  stoping lift, as one m ight 
call it, in  th e  dredging face. This lift m ay  be any  
len g th  up  to  20 ft. The c u tte r  is advanced  in to  
th e  lift by  m eans of th e  head  line, b u t th e  advance 
in deep ground is m ore in te rm itten t th an  continuous. 
E xcept w here th e  ground is so stiff as to  require 
benching th e  c u tte r  will be always a t  bottom . A t 
th e  conclusion of th e  advance th e  dredge re trea ts  
rap id ly  on th e  s te m  line, th e  ladder being first 
sligh tly  raised, and  is brought over abou t half th e  
w id th  of th e  c u tte r  base for th e  n ex t cut, when th e  
ladder is again lowered. W hen th e  dredging face 
has been traversed  and  th e  p o rt corner dealt w ith, 
th e  dredge is transferred  rapid ly  by  th e  starboard  
side lines to  th e  sta rboard  corner, when th e  nex t 
lift is en tered  upon.

This procedure is varied  according to  c ircum 
stances. A clockwise c u tte r  will do its  b est w ork 
on a side advance from  sta rboard  to  p o rt, b u t i t  
will also do effective work on th e  opposite direction 
of advance ; a phase of w orking which has its  uses. 
If i t  is desired to  ob ta in  d ep th  rapidly  th e  dredge, 
w ithou t advancing  beyond a fixed d istance, can 
advance and  re tre a t as above described on a 
plunging cu t, each re tre a t being longer th an  th e  
preceding one, u n til th e  full dep th  is a tta in ed . B ut 
th e re  m ust be no encroachm ent of tailings. In  
ground th a t  runs, or subsides fairly  read ily  tow ards 
th e  cu tte r, th is  procedure is ve ry  rap id  an d  th e  
cu tte r  can be left w ith  a slack ladder line to  s ink  
of its own accord.

In  all cu ttin g  w ork th e  v a ria tions of th e  vacuum  
gauge give d irect in form ation  of cu ttin g  effect 
and  sa tu ra tio n  of flow, while th e  wide expanse of
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th e  flow on th e  aprons an d  grizzlies supplies sim ilar 
in fo rm ation  and, p a rticu larly , enables absolute 
bo tto m  to  be identified . O bstructions to  th e  cu tte r  
a re  a t  once signalled aud ib ly  by  th e  gears d riv ing  
th e  shaft, and  a n y  undue  s tra in  is re lieved  b y  th e  
friction  clu tch  or c ircu it-b reaker. This m eans th a t  
a n  experienced w inchm an is able to  feel over buried  
tim b e r or uneven  b o ttom  w ith  ex trao rd in a ry  
facility  and  w ith o u t risk  of dam age to  th e  c u tte r  
sh a ft o r gears.

In  good conditions of ground th e  p roportion  of 
solids in  th e  flow will range  ab o u t 10% b y  volum e. 
In  unfavourable  conditions th e  p roportion  can 
fall to  an  uneconom ical percentage. A usual speed 
of ro ta tio n  of th e  c u tte r  is 12 rev. p e r m in., g iv ing  
an  e ight-arm ed c u tte r  96 scooping cuts p e r m inute, 
b u t i t  w ill be capable of v a ria tio n  from  7 rev . p er 
m in. to  14 rev. p e r m in.

Failure o f Suction-culter dredges in  M alay and 
S ia m .—Ten self-contained su c tio n -cu tte r dredges 
for t in  dredging  w ere supplied to  M alaya and  Siam 
in  th e  p roportion  of seven and  th ree  respectively. 
The reasons for th e  scrapping  of n in e  of these  
dredges can  be se t down as follows : (1) U n 
su itab ility  of ground, (2) fau lty  design, (3) fau lty  
equ ipm ent, (4) w rong m ethod  of w orking, (5) 
excessive w orking expenditures. Some o r all of 
th e  first four reasons ap p ly  in  every  case, and 
excessive w orking e xpenditu re  is a n a tu ra l corollary.

Of th e  n in e  dredges which were scrapped, four 
were equipped w ith  a  novel tre a tm e n t system . 
The system  consisted of po in ted  boxes covered by  
fixed screens to  give a  stepped  flow, an d  p u lsa to r 
jigs fed by  spigots from  th e  po in ted  boxes. Only 
one dredge fully  com pleted construction  an d  tr ie d  
th e  system  out, to  find th a t  th e  g round  was 
unsu itab le  to  its  digging ab ility . I t  was also found 
th a t  th e  tre a tm e n t system  was unsu itab le . This 
dredge was scrapped and  tw o of th e  o th e r dredges 
were scrapped w ithou t tria l. T he fo u rth  dredge, 
w ith  a pontoon no longer th an  116 ft., was burdened 
w ith  a  16-in. gravel pum p and  was p u t to  work, 
b u t w ithou t th e  pu lsa to r jigs. T here  was n o t space 
enough on th e  pontoon to  m ake m uch of trea tm e n t, 
b u t in stead  of th e  jigs an  a tte m p t was m ade to  use 
close-riffled sluices. Losses of t in , however, were 
so g reat th a t  th e  dredge was sh u t down a fte r  
excavating  a liberal paddock to  receive th e  bucket- 
dredge w hich th e  owning com pany h ad  ordered.

Of th e  rem ain ing  five dredges tw o were sister 
ships of th e  K in ta  dredge. One dredge, however, 
in  Siam, achieved close upon 100% of close-bore 
values from  shallow ground overlying a  m uch- 
pinnacled lim estone bottom , b u t its  runn ing  tim e 
was so poor and  th e  w orking cost so h igh  th a t  i t  
was scrapped. This dredge was m anaged by Mr. C. J. 
Rowe, th e  p resen t m anager of Sem enyih dredge. 
The bucket-dredge which replaced i t  has failed to  
m ake good in  th e  conditions of ground. The 
th ird  dredge had  perhaps as good a chance of 
surviv ing as th e  K in ta  dredge, b u t th e  owning 
com pany decided to  scrap i t ; in  a n y  case i t  could 
n o t have  been m ade an  econom ical dredge w ithou t 
rearrangem en t and  re-equipm ent.

Of th e  rem ain ing  th ree  dredges one has been 
re-established as th e  Sem enyih dredge. Of th e  
o th er two, one was p u t to  w ork in  v ery  su itable 
ground, b u t its  tre a tm e n t capacity  was inadequate  
to  deal w ith  th e  full capacity  of th e  16-in. gravel 
pum p w ith  which i t  was equipped, being no more 
th a n  su itab le  for th e  delivery  of a  12-in. gravel 
pum p. M oreover, th e  dredge is reported  to  have 
been worked for th e  m ost p a r t  w ithou t a  s te rn  line,

an d  m ore o r less a f te r  th e  m an n e r of th e  m ethod  
of w orking a b ucket dredge. T he dredge s m on th ly  
yardage  averaged fa r below w h a t a  16-in. g ravel 
pum p should do in  such ground  ; th e  conditions 
being perhaps ideal. W ork ing  ex p en d itu res w ere 
excessive.

T he rem ain ing  dredge was an  a d ap ta tio n  of a 
sluice-box bucket-d redge as a  su c tio n -cu tte r, and  
included suspended shak ing  screens. The gravel 
pum p was 14 in . Shortness of ta ilin g s discharge 
was a  gross fau lt. T he d redge was p u t to  w ork  in  
clayey ground hav in g  a  h igh  b a n k  w ith  a  very  
insufficient supply  of w a ter an d  w ith o u t a  s te rn -line . 
The encroachm ent of tailings rap id ly  becam e such 
th a t  th e  dredge could n o t bo ttom .

Of all th e  dredges described on ly  th re e —th e  
th ree  of th e  K in ta  ty p e— were o rig inally  so well 
designed as regards ty p e  an d  capacity  of t r e a t 
m en t p lan t and  as regards con tro l— th e  w inchm en 
w orking w ith  open view  from  overhead  p latform s— 
as to  have  a reasonab le  chance of success, an d  i t  is 
probable  th a t  all th ree  would have  surv ived  if th ey  
had  been able to  ru n  w ith  th e  econom y of th e  
Sem enyih dredge. B ucket-dredging  m ethods 
do n o t apply, an d  to  d en y  th e  use of a  s te rn  line 
was bad  practice .

T he tim e  of cu ttin g -in  on a  15 ft. lift in  subsiding 
ground depends en tire ly  on th e  d e p th  of th e  ground. 
In  60 ft. g round th e  L obn itz  dredge would tak e  
ab o u t one-half hour to  do th e  c u t a n d  abou t 
95 hours to  trav erse  a  10-chain face once. A bucket- 
dredge of th e  sam e capacity  m igh t trav erse  th e  
face ab ou t fo rty  tim es in  th e  sam e period  for th e  
sam e 15 ft. of advance. T he whole m ovem ent of a 
bucket-dredge is b y  its  side lines, th e  head  line 
serv ing to  hold th e  buckets to  th e  face, while th e  
s te rn  lines, splayed to  give a re su lta n t rearw ard  
pull, a re  used for re tre a tin g  w hen necessary. More 
th a n  90% of th e  m ovem ent of a  su c tion -cu tte r 
dredge is b y  its  head an d  ste rn  lines, an d  th e  re tre a t 
by  th e  s te rn  line  m ust be qu ick  an d  sure, th e  dredge 
being held  on th e  line  of cu t b y  th e  side lines.

A su c tio n -cu tte r can  be used on side advance, 
e ith e r p o rt of s ta rb o ard , w hen i t  is a  question  of 
p ick ing  up m ate ria l from  an excavated  bottom , 
b u t generally  rap id  advancing  and  re trea tin g  would 
be em ployed. In  ad vancing  in to  a  cu t in  deep 
ground  th e  m ovem ent of th e  c u tte r  is n o t con
tinuous. The c u tte r  m ay  be s ta tio n a ry  for m any 
m inutes a t  a tim e, depending upon th e  w inchm an's 
jud g m en t of th e  degree of sa tu ra tio n  of flow from 
th e  in fo rm ation  afforded b y  th e  vacuum  gauge 
and  th e  flow over th e  aprons an d  grizzlies. In  
shallow ground th e  advance is necessarily  more 
rap id  an d  less in te rm itte n t,  b u t in  such ground 
deeper lifts o r cuts can  be tak e n  in to  th e  dredging 
face. The personal equ atio n  counts for a  good 
deal in  su c tio n -cu tte r w ork and  th e  w inchm an has 
to  be on to p  of h is job, b o th  l ite ra lly  and 
m etaphorically .

T he failure and  th e  discarding of su c tion -cu tte r 
dredges during  1925 was on such a wholesale scale 
th a t  popular prejud ice  ag ain st th is  m ethod  of 
dredging rose to  an  alm ost insuperab le  he ig h t and  
has no t subsided since. How ever, i t  m ust be ev iden t 
th a t  th e re  are ve ry  good reasons w hy a m ethod  of 
dredging which finds expression in  p lan ts of up 
to  3,000 h.p. and  m ore, for m arine, harbour, and  
r iv e r dredging, and  is largely  used for th e  
excavation  of canals, has n o t been successful in  
app lication  to  dredging for tin, when the conditions 
of th e  ground are such th a t  an  econom ic degree of 
sa tu ra tio n  of flow w ith  solids can  be obtained
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DEEP MINING METHOD AT CITY DEEP
The Sep tem ber Journal of th e  Chemical, 

M etallurgical, and  M ining Society of South Africa 
contains a paper b y  A. V. Lange en titled  “  Resuing 
System  of M ining a t  C ity  D eep.” The word 
“ re su in g ” is perhaps n o t qu ite  descriptive of th e  
m ethod, which is really  a waste-filling m ethod th a t  
has th e  advantages of resuing, and  i t  is particu la rly  
applicable a t  very  great depths.

In  th e  shallow depths of th e  outcrop m ines on 
th e  R and, support of th e  hanging-w all was th e  least 
expensive of m ining operations, and  presented  no 
difficulties. T im ber props, w ith  here and  there  a 
solid reef p illar, were all th a t  was necessary. The 
m ost costly operation  a t  th a t  tim e was stoping, 
there  being no hanging-w all pressure to  help the  
b reak ing  of th e  ground. As th e  dep th  increased, 
th e  ground broke m ore easily, b u t support of the  
hanging-w all needed more a tten tio n , and th e  filled 
p igsty  was in troduced. These provided an  excellent 
support, b u t in  m ost cases, owing to  insufficient 
w aste a t  th e  stope face, th ey  were filled w ith  reef, 
and  h ad  to  be reclaim ed during  th e  necessary 
operation  of sweeping down high-grade fines, which 
is carried  o u t a t  some distance back from  th e  face. 
To m inim ize th e  loss of fines and to  provide good 
support for th e  hanging-w all w ithout th e  extensive 
use of tim b e r in  pigstyes bu ilt still closer together 
as g reater dep th  was reached, th e  shrinkage system  
of m ining was in troduced. This proved to  be a m ost 
efficient system  of m ining down to  depths of about
5,000 ft. vertical. A t g reater depths th e  reclaim ing 
of th e  shrinkage ore becam e a more difficult and 
costly operation  owing to  th e  quick se ttlem en t of 
th e  hanging-wall, and  there  is th e  possible difficulty 
in  g e tting  sufficient w aste for th e  increased pack 
supports required in  th e  stoped-out areas a fte r  th e  
shrinkage has been reclaim ed.

There are th ree  controlling factors to  be 
considered when m ining a t  depths below 5,000 f t . :—

(1) Support of th e  hanging-w all becomes a 
m ost im p o rtan t and  m ost costly operation , n o t only 
for th e  sake of providing a good hanging-wall a t 
each individual stope face, b u t also to  provide a 
good general support in  w orked-out areas, in  order to  
reduce th e  concentra ted  pressure in  th e  new er and 
lower workings as th e  dep th  of m ining operations is 
increased.

(2) In  w orking places stoped a t  less th a n  48 in. 
wide, reclam ation of ore left behind becomes m ost 
difficult and  expensive if n o t carried  o u t w ith in  
60 ft. from  th e  face.

(3) Owing to  increased rock tem p era tu re , m ore 
a ir  is required for ven tilation  of th e  stope faces.

The modified resuing system  carried ou t on th e  
C ity Deep overcomes m ost of th e  difficulties 
encountered in  deep level m ining, for th e  following 
reasons :—

(1) The excavated  area  is filled nearly  100% 
w ith  w aste rock to  w ith in  20 ft. of th e  face before 
excessive sag of th e  hanging-w all has tak e n  place. 
This condition is analogous to  cu rren t sand filling, 
which has proved so successful where i t  has been 
practicable. One of th e  m ost strik ing  features in 
th e  resuing stopes is th e  rem arkab ly  good condition 
of th e  hanging-w all a t  th e  w orking face, even in 
th e  case of those stopes w hich are now in  th e  
re m n a n t stage.

(2) All th e  gold is draw n o u t a t  th e  face in  th e  one 
operation , and  th ere  are therefore no old workings 
to  reclaim .

(3) All a ir  c ircu lating  from  level to  level passes 
along th e  stope faces w here th e  w orkers a re  con
cen tra ted . T here has been v ast im provem ent in 
th e  v en tila tion  of th e  w orking faces on th e  C ity 
Deep, especially in  th e  E as te rn  Section of th e  m ine, 
where conditions were n o t too satisfacto ry  in  m any  
instances p rio r to  th e  in troduction  of th e  resuing 
system .

(4) Owing to  all th e  w orkers being  w ith in  20 ft. 
of th e  face, supervision is more efficient.

U nderground officials now have  an  undoubted  
preference for th is  system  of m ining. T hey  find 
i t  easier to  m easure th e  labour requ irem ents, 
supervision of w orking areas is done w ith  less 
exertion , and  th e  conditions a t  th e  w orking face 
give a g rea te r sense of security .

O ther advantages a re  :—
(1) Im provem ent in  grade of ore m ined owing to  

a  reduced m illing w idth.
(2) Less high-grade fines and  th u s less loss of 

gold, owing to  th e  reef being foot-walled.
(3) Less m aintenance required in  reef drives.
(4) Saving in am ount and tran sp o rt of tim b er.
(5) The system  allows for th e  efficient use of 

m echanical scrapers.
(6) Less chance of th e  spread of hookworm .
The m ain reasons for its  in troduction  on th e  C ity

Deep were th e  u rg en t necessity  for a system  by 
m eans of which all th e  gold could be recovered 
w ith in  close p rox im ity  to  th e  face, and  which would 
provide a quicker, cheaper, and  m ore su bstan tia l 
support for th e  hanging wall. T he fac t th a t  
a  sm aller m illing w id th  would result, was of less 
im portance.

To preserve a com paratively  safe and  good 
hanging-w all a t  th e  w orking face, th e  hanging- 
wall m ust, as fa r as possible, be continuous and 
unbroken, and  therefore th e  resuing system  adopted 
w as to  a lte rn a te ly  over-cut th e  payable  reef channel 
and th en  foot-wall it. The over-cut is established 
by  stoping w aste o r unpayab le  hanging-w all bands 
of reef, and  th e  advance is ab o u t 8 to  10 ft. The 
w aste or unpayable  reef is packed in  th e  foot-wall 
excavation  behind, th e  am oun t of labour required  
for th is  being very  sm all, owing to  th e  assistance 
received from  th e  blast, th e  dip of th e  foot-wall, 
and  th e  slope of th e  face. I t  is n o t p racticable, 
if a continuous hanging-w all is required , to  m ine 
th e  over-cut to  th e  exact w id th  to  provide a t  each 
cycle ju s t sufficient filling for th e  overall w id th  w'hich 
is being  m ined, and  therefore th e  instructions are 
th a t,  in  the  m ining of th e  reef foot-wall, th e  ground 
m ust be broken, w ith in  lim its, betw een partings 
in  th e  form ation , so as to  ge t th e  easiest b reaking 
possible.

I f  th e  reef is v ery  narrow  and  can  be  foot-walled, 
say, 6 in . wide, th e  w aste m ust be stoped a t  least 
36 in . in  order to  get a  sufficiently wide excavation  
for w orking in . In  a  case such as th is , th e  excess 
w aste over th a t  requ ired  for th e  fill, m ust be 
shovelled o u t and  tram m ed  e ith e r as reef o r w aste. 
If a  stope im m ediately below has insufficient wraste for 
its  fill owing to  a  wdde reef channel, th is  excess 
w aste can  be dum ped th ere , o r if th e re  is a  w aste 
box a t  th e  shaft, i t  can be hoisted  an d  dum ped 
on th e  surface. If, however, th is  w aste  is hoisted  
as reef, th e  m illing w id th  even th en  of th is  stope, 
■with an  overall w id th  of 42 in ., could n o t be m uch 
more th a n  17 in . if  th e  excavation  beh ind  is filled 
w ith  w aste. In  all cases w here th ere  is a  solid w aste
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fill beh ind  and  all th e  broken  rock tram m ed  from  th e  
face is hoisted  as reef, th eo re tically  th e  m illing w idth  
will n o t be m ore th an  two-fifths of th e  to ta l  w idth. 
In  th e  opening up stages, owing to  th e  con tinually  
increasing  len g th  of th e  face, th e  foot-walled 
w id th  will be approx im ate ly  half th e  to ta l w id th  if 
th e  excavated  a rea  is filled solidly. A certa in  
am oun t of w aste is alw ays shovelled o u t and  
tram m ed  as reef a fte r  th e  foot-w alling is com pleted, 
in  o rder to  p rev en t any  possible loss of fines.

T he angle of th e  stope face, w hich is carried  
perfectly  stra ig h t, varies according to  th e  dip. 
In  order to  get good w aste filling w ith  lit t le  labour, 
th e  angle th e  face m akes w ith  th e  s trik e  line  should 
be sm all, b u t if th is  is to o  sm all, th e  dip along th e  
face is too  flat for efficient shovelling during  th e  
foot-walling period. M echanical scrapers a re  now 
being in troduced  for cleaning o u t during  th e  reef 
foot-walling period, and  where these are being used 
i t  is possible to  w ork th e  face a t  a  fla tter angle and  
th u s get th e  b est conditions for good filling.

In  s ta rtin g  off from  th e  rise, th e  stope is opened 
up b y  o rd in ary  full w id th  stop ing  to  a d istance 
of 50 ft. on each side of th e  rise along th e  drive, 
an d  a d istance of 70 ft. up. T he face is th e n  ready  
to  s ta r t  resuing. T he b o tto m  12 to  15 ft. of th e  face 
above th e  tra c k  is alw ays carried  full w id th  and  
k e p t a t  least 20 ft. ahead of th e  resuing face. P ig 
sty  es are b u ilt ahead  of th e  resue face along th e  n o rth  
side of th e  track , an d  spaced 4 ft. a p a r t  to  provide 
ou tle ts for th e  broken reef during  th e  foot-walling 
period. W here th ere  is no reef drive  developed, 
th e  b o tto m  25 to  30 ft. is stoped full w idth , a t  
least 20 ft. in  advance. Foot-w all is excavated  for 
th e  track , and  excess w aste packed in  on th e  sou th  
side, as shown in  Sketch  H . K  is a ske tch  p lan  
of a stope.

Before resuing is s ta rte d  a row  of 7 in . sticks, 
7 ft. a p a rt, is p u t in  along th e  face ab ou t 2 ft. 
from  th e  reef face. These sticks m ust be  in  a 
s tra ig h t line, as successful w orking of th e  whole 
system  depends largely on th is . A barricade of 
lagging is b u ilt up  on th e  inside of these  sticks, 
up  to  th e  h e igh t of th e  w aste foot-wall. A line of 
chutes is th en  p laced on th e  reef foot-wall along 
th e  face betw een th e  barricade and  th e  face, to  
facilita te  th e  shovelling of reef w hen foot-walling 
tak es place. The trough  th u s form ed is filled up 
w ith  loose rock to  p rev en t th e  b reak ing  aw ay of 
th e  reef w hen th e  w aste stoping is s ta rted . As 
soon as th e  in sta lla tion  of th e  barricade is com 
pleted , w aste stop ing  is s ta rted , an d  as th e  face 
advances, i t  m ust be k ep t parallel to  th e  line  of 
sticks supporting  th e  barricade. D uring th e  
advance of th e  w aste stoping face, th e  hanging- 
wall is supported  by 7 in . sticks, which are provided 
in  various lengths from  18 in. upw ards. The broken 
w aste is shovelled in behind th e  barricade, and  when 
th e  fill reaches th e  barricade, waste stoping is stopped 
and  foot-w alling of th e  reef is sta rted . Foot-w alling 
is done by popholing and  by  barring  w ith  m achines 
w eighing 50 to  65 lb., and  designed as concrete 
breakers. T he foot-w alling is carried  to  a distance 
of 1 or 2 ft. from  th e  w aste face, so as to  have 
a ledge w hen re s ta rtin g  th e  w aste over-cut. The 
sh o rt sticks supporting  th e  hanging-w all during 
th e  w aste cu t drop o u t as foot-w alling progresses, 
an d  are  replaced b y  longer lengths. Most of th e  
la t te r  are w ithdraw n as th e  w aste fill reaches them , 
a n d  are  used again . As th e  reef foot-walling 
progresses, a new  line of sticks is p u t up in  a s tra ig h t

line  along th e  reef face, an d  w hen th e  foot-w alling 
is com pleted and  th e  fines have  been w ashed down 
and  shovelled out, th e  barricade and  chutes are 
transferred  over to  th e  new  line, and  w aste  s top ing

Sketches," A, B, C, D, E , F , G show th e  whole 
cycle of operations in  ap prox im ate ly  half-w eekly 
periods. In  A th e  chu te  line and  barricade  are  in  
position for s ta rtin g  th e  w aste over-cut. B, C, D, 
and  E  show th e  advance of th e  w aste  over-cu t and 
th e  w aste fill. F  shows th e  foot-w alling ha lf com 
pleted . G shows th e  com pletion of th e  foot-w alling 
and th e  chute line  and  barricade tran sferred  over, 
an d  th e  face read y  for th e  w aste over-cu t again.

T im ber props are n o t essential for th e  supporting  
of th e  barricade. T hree-foot lengths of steel m ade 
by welding d iscarded drill steel and  placing them  
in  12 in. holes drilled 7 ft. a p a r t  a re  perfectly  
sa tisfac to ry , and  save th e  use of tim b e r w here the 
hanging-w all is exceptionally  good.

150 to  180 ft. of face is considered sufficiently 
long to  be w orked as one u n it, so th a t  w here th e  
backs betw een levels have a  face len g th  of 300 to  
360 ft. a t  th e  angle a t  w hich these  faces a re  stoped, 
an  in te rm ed ia te  trac k  is w orked in  ab o u t half-way 
up and  th e  face is stoped  in  tw o portions. T he ore 
from  th e  in te rm ed ia te  tra c k  is tip p ed  e ith e r down 
an ore-pass lined  by  pigstyes an d  b u ilt up  th e  middle 
of th e  stope from  th e  d rive  below, or down an ore 
pass raised from  th e  foot-w all d rive. Sketch K 
shows an  ore-pass b u ilt up  th e  cen tre , and  shows in 
d o tted  lines th e  w orking in  of th e  in te rm ed iate  
track . T he lower face is carried  a b o u t 15 ft. ahead 
of th e  u pper face.

F o r th e  successful w orking of th e  system  i t  is 
m ost essential th a t  th e  following po in ts are carefully 
observed :—-

(1) The dip along th e  face m ust be sufficiently 
flat to  allow th e  w aste to  pack  itself beh ind , an d  no t 
g rav ita te  dow n th e  face.

(2) The b o tto m  12 to  15 ft. of th e  stope face 
above th e  trac k  m ust be carried  full w id th , a t  least 
20 ft. ahead  of th e  resue face, and  th e  n o rth  side 
pigstyes in sta lled  in  advance.

(3) The resue face m ust be perfectly  stra ig h t.
(4) The barricade hold ing up th e  reef foot-wall 

m ust be p roperly  installed .
I t  is th e  s tra ig h t face an d  th e  fac t th a t  all the  

foot-wall tonnage  for each advance of 30 to  40 
fathom s can be broken in  ab o u t four days which 
m akes th e  m echanical scraper a  su itab le  ad junc t 
to  th e  system . In  th e  stopes w here these  appliances 
are used, th e  chu te  line  is d ispensed w ith  and  the  
lagging barricade is b u ilt r ig h t up  aga in st th e  reef 
foot-wall. T he scraper w inch is p laced e ith e r in  the  
drive  above or th e  drive  below, an d  th e  scraper 
pa th w ay  is th e  top  of th e  w aste fill. As long as the  
p a th w ay  is k e p t full of reef and  th e  sc rap er operates 
over th e  whole len g th  of th e  face, none of th e  w aste 
fill is gouged out. W hen  all th e  b roken  reef is 
even tually  brushed off th e  foot-w all betw een the 
fill and  th e  face, th en  th e  scraper s ta r ts  a t  th e  top  of 
th e  face and  is allowed to  gouge a certa in  am oun t 
in to  th e  w aste fill all th e  w ay  down th e  pathw ay , 
th e  leng th  of th e  stroke  of th e  scraper sho rten ing  
each tr ip  u n til th e  las t po rtion  of reef is scraped 
dow n to  th e  boxhole.

Close investiga tion  has been m ade a fte r  
foot-walling of th e  value and  am o u n t of gold reef 
and  fines left beh ind , b o th  w ith  and  w ithou t th e  use 
of scrapers. I t  has been found th a t  th e  loss of
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%

D i a g r a m  i l l u s t r a t i n g  t h e  m e t h o d  o f  m i n i n g  a t  C i t y  D e e p .

gold is probab ly  less th an  3% . The average value course, is due to  th e  fact th a t  holes are n o t drilled
of th e  gold fines is n o t more th an  th e  average value in th e  reef, b u t th rough  or under it, and  th e  ground 
of th e  reef channel being foot-walled. This, of is sh a tte red  and  broken  in coarse lum ps.
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THE ALLENBY CONCENTRATOR, BRITISH COLUMBIA
A t th e  ann u al m eeting  of th e  B ritish  Columbia 

D ivision of th e  C anadian In s ti tu te  of M ining and 
M etallurgy, held a t V ancouver in  N ovem ber, 1929, 
H . R. T ay lor described th e  A llenby C oncentrato r 
of th e  G ranby  Consolidated M ining, Sm elting and  
Pow er Co.

T he p la n t a t  A llenby was com pleted in  1920 and  
w orked in te rm itte n tly  u n til 1927 w hen i t  was 
b ro u g h t up  to  its  p resen t capacity  of 2,500 tons p er 
day. The following is a descrip tion  of th e  p lan t.

P r i m a r y  C r u s h i n g .—T he p rim ary-crush ing
dep artm en t, w hich is located  a t  th e  m ine, is n ea r 
th e  p o rta l of th e  lower tu n n el, from  w hich all of th e  
ore is hau led  and  dum ped in to  tw o receiv ing bins. 
T he ore w hich requ ires so rting  is p u t  in to  No. 1 b in , 
w hich has a  capacity  of 1,650 tons, and  th e  h igher 
grade ore is dum ped in to  No. 2 b in , w ith  a  capacity  
of 450 tons.

T he p la n t is equipped w ith  tw o 30 in . b y  42 in . 
jaw  crushers and  tw o 10 in . fine reduction  gyratories, 
to g e th e r w ith  th e  necessary conveyor belts for 
so rting  and  w aste  disposal, and  has a capacity  of
2,500 to  3,500 to n s o p erating  ab o u t six teen  hours 
p e r day. T he p roduct of th e  g y ra to ry  crushers, 
w hich was — 2 in . in  size, was conveyed to  a 
2 ,500-ton storage and  sh ipp ing  b in .

E a rly  in  1929, a  new  7-foot Sym ons cone crusher 
was installed  to  tak e  th e  place of th e  tw o g y ra to ry  
crushers. This m achine is d riven  b y  a  d irect-con
n ected  250 h.p. m otor hav ing  a speed of 450 r.p .m ., 
and  has a capacity  of 200 tons p er hour w hen se t to  
deliver a  p ro duct of — £ in . in  size. This crusher is 
fed by  a  sh o rt feeder conveyor, over w hich is 
suspended a  large m agnet which rem oves an y  scrap 
steel. The g y ra to ry  crushers have n o t been used 
since th e  in sta lla tio n  of th e  new  cone crusher, b u t 
a re  k e p t as spares.

T he crushed ore is hau led  in  60-ton steel-bo ttom  
dum p cars to  th e  con cen tra to r a t  A llenby, w here i t  
is w eighed and  th e n  dum ped in to  th e  coarse-ore 
storage bins, w hich have  a  capacity  of 2,500 tons.

S e c o n d a r y  C r u s h i n g .— The flow-sheet of th e  
secondary  crushing d ep artm en t is sim ple, b u t w ith  
an  ore w hich is ex trem ely  h a rd  an d  tough  i t  
p resen ts an  in te res tin g  grinding problem .

T here is less th a n  2%  m oisture in  th e  ore, which 
m ade i t  necessary  to  install an  efficient dust-contro l 
system  in  th is  dep artm en t, and  i t  has proved to  be 
v e ry  satisfacto ry .

Only one of eleven b e lt feeders u nder th e  
coarse-ore b ins is operated  a t  a  tim e. These belts 
discharge on to  th e  first 30 in . conveyor, w hich is 
equipped w ith  a  m agnetic  head pulley th a t  takes 
o u t scrap steel before th e  ore drops on to  th e  first 
s ta tio n a ry  screen. T he oversize from  th is  screen 
is sen t to  th e  p rim ary  grinding circuit, consisting 
of one se t of 72 in . by  20 in . rolls in  closed c ircu it 
w ith  a  30 in . e levato r and  s ta tio n a ry  screen. D uring 
th e  first tw o years of operation , im pact screens were 
used on th is  circuit, b u t i t  was found th a t  a 
s ta tio n a ry  screen was as efficient, owing to  th e  
dryness of th e  ore. T he undersize from  these 
s ta tio n a ry  screens is th e  feed to  th e  second se t of 
72 in . b y  20 in . rolls, th e  p ro duct of w hich is 
e levated  an d  conveyed to  hum m er and  im pact 
screens. T he oversize from  tw o of these  screens is 
th e  feed to  th e  54 in . by  20 in . rolls, which are  in 
closed c ircu it w ith  24 in . elevators and  hum m er and 
im pact screens. T he undersize from  these v ib ra tin g  
screens is th e  p roduct of th is  dep artm en t, and  is

conveyed to  th e  2,700-ton fine-ore bins. I t  is 
au tom atica lly  sam pled, and  th e  following is a  ty p ica l 
screen analysis and  assay  :

% %
Mesh W eight Copper

+ 8 6-10 1-26
+ 10 12-46 1 -31
+ 14 16-90 1-33
+ 28 25-30 1-35
+ 35 9-40 1-36
+ 48 5-80 1-45
+ 65 3-76 1-53
-j- 100 4-84 1-69
+ 150 2-36 1-69
+ 200 2-00 2-02
+ 270 1-60 2-05
+ 325 1-46 2-40

325 8-02 2-34
A verage . 1-492

E ach  of th e  rolls is be lt-d riv en  from  a  line shaft,, 
which is in  tu rn  driven  th ro u g h  a  flexible coupling 
by  a 150 h .p ., 300 r.p .m ., in d u ctio n  m otor.

T he first se t of 72 in . b y  20 in . rolls ru n s a t  
67 r.p .m . and  th e  second se t a t  118 r.p .m ., while 
b o th  sets of 54 in . b y  20 in . rolls ru n  a t  130 r.p .m .

Forged chrom e-steel roll shells are being  used, 
and  th e  average life of th e  72 in . shells is 57 days 
and  of th e  54 in . shells 50 days. T he average con
sum ption  of roll steel is 0-35 pounds p e r to n  of ore. 
M anganese-steel e levato r buckets a re  used in all 
e levators, as th e ir life  is th ree  tim es th a t  of m alleable 
iron  on th is  ore. All conveyors in  th is  d ep artm en t 
have  recen tly  been  equipped w ith  ro ller-bearing  
idlers, w hich has cu t dow n th e  pow er consum ption 
som ew hat and  m ade a  considerable sav ing  in  grease 
an d  labour.

F i n e  G r i n d i n g .— T he fine g rind ing  dep artm en t, 
shown on th e  accom panying flow-sheet requ ires little  
exp lanation . T here  are  six  7 ft. by  10 ft. P. and  M. 
ball mills, w hich  ru n  a t  21 r.p .m . an d  are  d riv en  by 
200 h.p. m otors th ro u g h  T exrope drives. The 
A llenby p lan t is c red ited  w ith  th e  p ioneer w ork for 
th is  ty p e  of d rive  for ball m ills. E ach  of these  mills 
is in  closed c ircu it w ith  a h eav y -d u ty  Model D  D orr 
classifier. T he overflows from  these  classifiers flow 
th ro u g h  tw o in v erted  syphons to  an  18 ft. bowl 
classifier, w hich is in  open c ircu it, th e  overflow 
going to  flo ta tion  an d  th e  sands to  tw o 5 ft. b y  20 ft. 
ball tu b e  mills, which are in  closed c ircu it w ith  tw o 
20 ft. bowl classifiers.

T here a re  also four 5 ft. by  20 ft. ball tu b e  mills 
in  th is  dep artm en t, d riv en  b y  150 h .p . m otors 
th rough  T exrope drives, w hich are  in  closed c ircu it 
w ith  Model C D orr Classifiers th e  overflows of which 
also go to  th e  20 ft. bowl classifiers.

The com bined overflow of th e  bowl classifiers 
is th e  feed to  th e  flo ta tion  d ep artm en t, a n d  th e  
following is a ty p ica l screen analysis an d  assay  :

Mesh W eight Copper
+ 100 9-17 0-79
+ 150 9-57 0-93
+ 200 8-93 1-03

— 200 72-33 1-92

The principal m inerals in  th e  ore are chalcopyrite  
and  born ite , w ith  very  little  chalcocite p resen t, and  
th e  grain  is ex trem ely  fine, irrespec tive  of th e  grade
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of ore. These copper sulphides a re  in tim a te ly  
associated an d  are finely d issem inated  th roughou t 
th e  gangue, which is very  hard . O ther m etallic 
m inerals p resen t are h em atite , lim onite , and  a sm all 
am oun t of p y rite , b u t these  a re  for th e  m ost p a r t  
associated w ith  th e  gangue and  are  usually  well 
sep ara ted  from  th e  copper m inerals.

In  order to  m ake a sa tisfac to ry  recovery, i t  is 
necessary  to  g rind  th is  ore so th a t  a t  least 70 % 
will pass a 200-mesh screen.

Forged-steel balls a re  used as th e  grinding m edia 
and  th e  average consum ption is 1‘95 pounds per 
to n  of ore. T he liners used in  th e  mills are m ade of 
w hite-iron , and  th e  average consum ed p e r to n  of ore 
is 0-35 pounds.

F lotation .— T he flo ta tion  d ep artm en t o rig inally  
consisted of seven strings of m at-ty p e  pneum atic  
m achines, b u t as these m achines were m ore or less 
obsolete, a  considerable am oun t of experim ental 
work was conducted  during  1927 and  1928 w ith  
m atless cells, in  order to  find a m ore efficient 
flo tation  m achine f o r 'th e  ore. A fter a  su itab le  
flotation m achine of th is  ty p e  had  been developed, 
i t  was adopted , and  d u ring  th e  early  p a r t  of 1929 a 
com plete insta lla tion , consisting of tw en ty -e igh t 
rougher cells each 18 ft. long, tw o cleaner cells each 
24 ft. long, and  tw o re-cleaner cells each 12 ft. long, 
was installed . These m achines have proved to  be 
very  sa tisfactory , and  th e  ex tractio n  has increased 
since th is  new  in sta lla tion  was com pleted, which is 
due in  p a r t  to  th e  stead y  operating  conditions m ain 
ta in e d  w ith  th is  ty p e  of cell, and  also in  p a r t  to  
floating of coarser m ineral.

T he a ir  for th e  cells is produced a t  a  pressure of 
1 -6 pounds by  a 400 cu. ft. pe r revo lu tion  Conners- 
ville blower, w hich was installed  a t  th e  sam e tim e 
as th e  m atless cells. T his blower, w hich requires 
ab o u t 375 h.p. is d riven  by an  induction  m otor 
th rough  a  Texrope drive, which is reported  to  be th e  
largest of its  k ind  in  th e  world, hav in g  tw enty-six  
1J m  Texropes.

The feed for th e  flo ta tion  cells is equally  d is
t r ib u te d  to  e igh t rows of rougher cells, each row 
consisting  of th ree  18 ft. cells. T he concentrates 
from th e  rougher cells con ta in  a  large percentage of 
copper sulphides th a t  a re  still a ttach ed  to  gangue 
and  have  to  be lib e ra ted  b y  re-grinding in  order to  
produce a high-grade concen tra te, which is necessary 
on account of th e  h igh  freigh t ra te .

The rougher concentra tes from  th e  second and  
th ird  cells of each row are  re-cleaned an d  th en  
com bined w ith  th e  first cell concen tra tes and  
pum ped to  th e  th ick en er of th e  re-grinding p lan t.

T his re-g rind ing  p la n t consists of a  40 ft. D orr 
th ick en er, a 16 ft. d iam ete r D orr bowl classifier, 
one 7 ft. by  10 ft. ball mill, and  Wilfley pum ps for 
re tu rn in g  th e  re-ground and original concentrates.

T he overflow from  th e  40 ft. D orr th ick en er is 
used as re tu rn  w a te r  on th e  ball and  tu b e  m ills, 
an d  th e  th ick en er underflow, which averages abou t 
33% solids an d  9% copper, is th e  feed for th e  16 ft. 
bowl classifier. The bowl sands are re-ground in  th e  
7 ft. b y  10 ft. ball m ill an d  th en  re tu rn ed  to  th e  
bowl classifier.

T he overflow from  th e  bowl classifier, w hich is 
98% — 200-mesh and  20% solids, is re -trea ted  in  two 
24 ft. an d  one 18 ft. m atless cells. T he concen
tra te s  from  th e  first 24 ft. cell are double re-cleaned 
in  tw o 12 ft. cells, which produce a final concen
t r a te  of ab o u t 33% copper. The ta ils  from  th e  first 
12 ft. cell and  th e  concen tra tes from  th e  second 
24 ft. and  th e  18 ft. cells a re  re tu rn e d  to  th e

th ickener, and  th e  ta ils  from  th e  las t 12 ft. cell a re  
sen t back  to  th e  bowl classifiers. T he ta ils  from  th e  
18 ft. cell a re  cu t to  w aste.

The final concen tra tes are de-w atered  in  a 40 ft. 
th ick en er and  filtered in  a  6 ft. six-disc A m erican 
filter to  ab o u t 11-5% m oisture, and  th en  conveyed 
to  railw ay cars for sh ipm en t to  th e  sm elter.

Gen er a l .— A ll th e  ore con ta ins sm all values in 
gold and  silver. T he average assays, in  ounces per 
to n , for th e  heads and  concen tra tes a re  as follows :

Gold Silver
H ead  assay  . . . 0 - 0 1  0-24
C oncentrate  assay  . . 0-18 5-00

T he perform ance of th e  co n cen tra to r for 1928, 
and  for a m ore recen t rep resen ta tiv e  period, is 
tab u la te d  below.

R ecen t 
1928 O perations 

D ry-tons m illed p e r  d ay  . 2,449 2,528
H ead  Assay, to ta l  copper . 1-48 1-508
C oncentrate  assay, to ta l  copper 32-99 32-38
Tails assay, to ta l  copper . 0-271 0-223
E x trac tio n  % of to ta l copper 83-34 85-77
R atio  of co n cen tra tion  . 27-06 25-06

T he reagen ts used in  th is  p la n t a re  lim e, p ine  oil, 
and  x a n th a te  or aerofloat. The ore is sligh tly  alkaline 
an d  only  a sm all am o u n t of lim e, w hich is fed as 
m ilk of lim e to  th e  ball mills, is necessary  to  m ain 
ta in  th e  correct a lk a lin ity . X a n th a te  or aerofloat 
and  p ine oil are added  to  th e  bowl classifier over
flows. The average consum ption  of these  reagents 
is as follows :

lb. p er Ton of Ore Milled 
Lim e . . . . 0-17
P ine  Oil . . . . 0-11
X an th a te  o r A erofloat . 0-06

The flo tation  cells use ab o u t 70 cu. ft. of a ir  a t 
1£ pounds pressure p e r lineal foot of cell.

The following are  rep resen ta tiv e  screens and 
assays of th e  general tailings an d  final concen tra tes :

T ailings

0/
A dditive

0/ 0/
Mesh

/o
W eight

/o
W eigh t

/o
Coppei

+  100 1 0 - 7 0 1 0 - 7 0 ■316
+  150 9 - 3 0 20-00 ■264
+  2 00 1 0 - 7 6 3 0 - 7 6 •250
+  270 6-70 3 7 - 4 6 •238
+  3 25 7 - 0 0 4 4 - 4 6 •226
—  325 5 5 - 5 4 100-00 •186

A verage % Copper— 0 ■212

Concentrâtes

0/
A dditive

0/ 0/
Mesh

/o
W eight

/o
W eight C opper

+  100 0 - 5 0 0 - 5 0 1 7 - 3 7
+  150 1-10 1 -60 2 0 - 4 5
+  2 00 2 - 8 4 4-44 1 9 - 9 3
+  2 70 5 - 0 0 9 - 4 4 1 9 - 6 3
+  325 9 - 0 0 1 8 - 4 4 2 1 - 3 3
—  3 25 8 1 - 5 6 100-00 3 5 - 4 3

Average % Copper— 32-54

The w a ter supply  for th e  p la n t is pum ped from  
th e  Sim ilkam een riv er by  6 in . four-stage 800 gallon- 
per-m inute  W orth ing ton-Janesv ille  centrifugal
pum ps, th rough  a 15 in . a ll-steel V ictaulic  jo in t
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pipe abou t 1 mile in  length, w ith  a rise of 525 ft., 
to  th ree  100,000 gallon-capacity storage tanks.

The following is th e  am ount of w a ter used in  
th e  c o n c e n tra to r ;

Gallons
In itia l w ater per ton  of ore concentra ted  . 780

,, „ ,, m inu te  . . . .  1,410
R etu rn  w ater p er to n  of ore concen tra ted  . 490

„ ,, ,, m inu te  . . . .  700
T otal ,, ,, to n  of ore concen tra ted  . 1,180

This is equ ivalen t to  2'75 tons of w ater per ton  of 
ore.

On account of the  extrem e hardness and  toughness 
of th e  ore, and  the  fine grinding w hich is necessary 
to  free th e  m ineral, th e  to ta l pow er consum ed per ton  
of ore is high, w hen com pared w ith  o ther con
cen tra to rs of th is type. I t  is consum ed as follows :

K.w. hrs.
Coarse crushing and  so rting . . . 1-5
Secondary crushing . . . . 6 - 1
F ine grinding . . . . .  15-7
F lo tation  . . . . . . 4 - 0
In itia l w a ter and m iscellaneous . . 3-5

T otal . . . . 3 0 - 8

X-rays and Coal.— The Journal of th e  Royal 
Society of A rts for Decem ber 13 contains a paper 
b y  C. N orm an Kem p on th e  exam ination  of coal 
and coke by  X -rays.

C olom bian  E m era lds .—The Chivor-Somondoco 
em erald m ines in Colombia are described by  P. W. 
R ain ier in Technical Pub lica tion  No. 258 of th e  
A m erican In s ti tu te  of M ining and  M etallurgical 
Engineers.

Gold in Venezuela.— The gold-deposits of the  
G uayana H ighlands in Venezuela are described by 
W . H . Newhouse and G. Zuloaga in Economic 
Geology for December.

Mineral Wealth of Australia.— In his 
presiden tial address to  th e  A ustralian In s titu te  
of Mining and M etallurgy Mr. E . C. Andrews drew 
a tten tio n  to  th e  im portance of the  m ining in dustry  
in A ustralia  and  to  th e  need for co-operative 
research. The address appears in the  Proceedings 
of th e  A ustralian  In s ti tu te  for Septem ber 30.

The Custer Expedition.— The N ovem ber issue 
of th e  Black H ills Engineer is devoted to  an account 
of th e  C uster E xpedition  in 1874 to  th e  B lack 
Hills of D akota. The account has been w ritten  by 
C. C. O ’H arra.

SHORT NOTICES
Tin in Malaya.— In th e  Proceedings of th e  

A ustralian In s ti tu te  of Mining and M etallurgy 
for Septem ber 30, B. A. H adley  gives a sho rt account 
of th e  m ethods of boring alluvial tin  properties 
in M alaya and also outlines th e  m ethods of con
cen tra tion  by  m eans of jigs.

Shaft Widening.— The Colliery Guardian for 
N ovem ber 22 gave a digest of an article  appearing  
in GliXckauJ w ritten  by  Bergassessor W . Bellm ann 
and O beringH . Krischel, on th e  cem entation  m ethod 
of sh a ft widening. This m eans w as em ployed to  
widen th e  m ain sh a ft a t  th e  H anover Colliery, 
R uhr.

H ydrautom ats.— At th e  m eeting of th e  Royal 
Society of A rts held on N ovem ber 13, J . O. Boving 
read a paper on “ New developm ents in H ydraulic  
P neum atic E ngineering." The various system s the  
a u th o r refers to  as “ H y d rau to m ats  ” serve a 
d iversity  of ends, as, for exam ple, th e  p repara tion  
of compressed a ir for w orking pneum atic  appara tus.

Rabble Corrosion.— The corrosion of rabbles 
in zinc-concentrate roasting  furnaces has been 
investigated  by  Dr. J . N. Greenwood and  A. J . 
R oennfeldt and th e ir  results are embodied in 
a  paper appearing in th e  Proceedings of th e  
A ustralian In s ti tu te  of Mining and M etallurgy 
for Septem ber 30.

R em oval of Solutions fr o m  Leached Ore.—  
Technical P ap er 453 of th e  B ureau of Mines, 
W ashington, gives th e  results of research by  J. D. 
Sullivan and A. J . Sw eet on th e  factors governing 
th e  rem oval of soluble copper from  leached ore.

Cold Working of Metals.— The resu lts of an 
investigation  in to  th e  effects of cold-working on th e  
physical properties of m etals are given by  R . L. 
Tem plin in Technical P ublica tion  No. 238 of the  
A m erican In s titu te  of Mining and M etallurgical 
Engineers.

R eclam ation  of Foundry Sands.— In Technical 
Publication  No. 261 of the  Am erican In s titu te  of 
Mining and M etallurgical Engineers, A. H. D ierker 
describes th e  com position, deterioration, and 
reclam ation  of m oulding sands in a steel-foundry.

RECENT PATENTS PUBLISHED
I IV  A copy of the specification of any of the patents mentioned in 

this column can be obtained by sending 1 s. to the Patent Office, 
Southampton Buildings, Chancery Lane, London, W .C. 2, with 
a note o f the number and year of the patent.

15,679 of 1928 (321,394). I .  G. F a r b e n i n d u s t r i e  
A.-G., F rankfurt-on-M ain, Germ any. C om pact 
masses of m etallic oxides, for use as filter p lates, 
d iaphragm s, electrodes, etc ., are p repared by 
heating  th e  oxide, w hich has been m ixed w ith  
finely divided m eta l and  pressed in  m oulds, a t  
ab o u t 500° C. in a cu rren t of COa.

20,824 of 1928 (294,179). Soc. A n o n y m s  d e s  
M a n u f a c t u r e s  d e s  G l a c e s  e t  P r o d u i t s  
C h i m i q u e s  d e  S t .  G o b a i n ,  C h a u n y  e t  C i r e y ,  
Paris. R efractory  m aterials are m ade by  m ixing 
b aux ite  and refracto ry  clay in various proportions 
w ith  previously calcined and ground baux ite , 
m oulding, and th en  firing. The a lum ina of th e  
bauxite  is said to  rem ain in an am orphous s ta te .

21,780 of 1928 (321,390). N a t i o n a l  P r o c e s s e s ,  
L t d . ,  London, and  T. B. G y l e s ,  B ristol. Sulphur- 
bearing gases from  roasting  furnaces are passed 
th rough  sin tered  sulphide ore w hich  absorbs th e  
S 0 2 conten t. The absorbing m ateria l m ay be m ixed 
w ith  fresh ore and re tu rned  to  th e  ro ast or m ay  be

22,426 of 1928 (321,213). H . L a v e r s  and B. 
T a p l i n ,  London. Sulphide ores of copper are 
ground and m ixed w ith  carbonaceous m a tte r  and 
heated  a t  a red h ea t in a halogen atm osphere. The 
sulphides are modified in such a w ay th a t  th ey  are 
readily  worked by flotation processes.

22,620 of 1928 (295,051). Soc. L o r r a i n e  d e s  
A c i e r i e s  d e  R o m b a s ,  France. B riquettes m ade 
from  blast-furnace m ou th  d u st, fuel ash, and carbon 
are calcined for use as iron-ore.

23,549 of 1928 (321,685). F .  L .  D u f f i e l d ,  
London. Copper concentra tes are m ixed w ith  lime 
and carbon, or sim ilar m aterials, in such proportions 
th a t  h e a t-trea tm en t produces carbon monoxide 
and leaves th e  copper and iron in th e  m etallic 
form , ready  for fu rth e r separation . The process 
is carried o u t in a furnace of special design.
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28,860 of 1928 (321,524). A. W o l f s h o l z ,  Varese, 
I ta ly . Means for te s tin g  tire resistance to  pressure 
of underground  s tra ta .

32,202 of 1928 (300,129). I. G. F a r b e n i n d u s t r i e  
A .-G., Frankfort-on-M ain , G erm any. Alloys of 
lead w ith  alkaline or alkaline e a rth  m etals, such 
as sodium  and  barium , m ay  be m ade in to  
shaped pieces b y  forcing th e  ho t, m olten or g ranu
la ted  alloy th rough  an extrusion press a t  a  tem p era 
tu re  of 260° C. to  330° C., and  annealing.

34,246 of 1928 (307,904). H . A. B r a s s e r t  a n d  
Co., Chicago. B last-furnaces gases are cleaned by  
passing th ro u g h  a  system  com prising a  v o rtex  
gas-cleaner, a  w ashing u n it, a  d isin teg ra to r, and  
a  m oistu re  elim inator.

38,482 of 1928 (320,818). L .  S t .  C. B r o u g h a l l ,  
B arnet. The electrolysis of am m oniacal solutions 
of m etallic sa lts , o th er th an  salts  of th e  alkali 
m etals, for th e  p repara tion  or purification  of the  
p a rticu la r  m etal.

5,145 of 1929 (306,151). E . K e l s e n ,  V ienna. 
An im proved process for th e  electro ly tic  m anufac
tu re  of iron.

5,429 of 1929 (307,061). M e t a i . s  P r o t e c t i o n  
C o r p o r a t i o n ,  Indianapolis. The prepara tion  of 
pure  chrom ic acid.

27,061 of 1929 (319,309). T h e  B r a d l e y - F i t c h  
C o m p a n y ,  M inneapolis. Low -grade iron-ores are 
h eated  in a  reducing atm osphere  in order to  render 
th em  susceptible to  m agnetic  concentration.

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

G eology and Minerals of Ontario. B y
Dr. W . L. G o o d w i n . Cloth, pocket size, 505 pages, 
illu stra ted , w ith  m ap. Quebec : The G ardenvale 
Press.

G eochem isch e  M igration der E lem ente .  
Teil  I. B y Professor A. F e r s m a n n .  P ap e r backs, 
116 pages, illu stra ted . P rice  10‘20 m arks. H alle 
(Saale) : W ilhelm  K napp.

Textbook of Geology. P art  I. P hysica l  
Geology. B y L o u is  V. P i r s s o n .  T hird  edition , 
revised. Cloth, octavo, 488 pages, illu stra ted . 
London : C hapm an and  H all.

The Trend of F lotation. B y  A. J .  W e i n i g  
and  I. A. P a l m e r .  3rd E dition . P ap e r backs, 
152 pages, illu stra ted . Price 25 cents. Colorado : 
School of Mines Q uarterly , Vol. X X IV , No. 4.

Safe ty  in Coal Mines : S o m e  P ro b le m s  of  
Research. Q uarto , pap er backs, 56 pages, 
illu stra ted . Price 6d. London : H .M . S ta tionery  
Office.

Gas and F lam e.  Q uarto, p ap er backs, 23 pages, 
illu stra ted . P rice  3d. London : H.M. S ta tionery  
Office.

The M ineral Industry  of the British E m pire  
and Foreign Countries.  S ta tis tica l Sum m ary 
(Production, Im ports , and  E xports), 1926-28. 
P ap er backs, 365 pages. Price 7s. 6d. London : 
H .M . S ta tionery  Office.

Abras ives.  Im perial In s ti tu te  R eports on th e  
M ineral In d u s try  of th e  B ritish  E m pire and  Foreign 
C ountries. P ap e r covers, 67 pages. P rice  2s. 6d. 
L ondon : H.M. S ta tio n ery  Office.

Railways in Tanganyika. R ep o rt on th e  
P re lim in ary  Survey for a R ailw ay L ine to  open up 
th e  South-W est of T an gany ika  T errito ry . B y

C. G i l l m a n . Folio, 65 pages, w ith  sections an d  a  
m ap. P rice  5s. L ondon : T he Crown A gents for 
th e  Colonies.

S o m a li la n d .  R ep o rt of th e  Som aliland A gricul
tu ra l  and  Geological D e p artm en t fo r th e  y ears  
1927 and 1928. P ap e r boards, 48 pages, illu s tra te d  
w ith  m ap. P rice  5s. London : T he Crown A gents 
for th e  Colonies.

Quebec. R ep o rt on M ining O perations in  th e  
P rovince of Quebec d u ring  th e  y e a r 1928. P a p e r 
backs, 189 pages, illu stra ted , w ith  m aps. Q uebec : 
T he K ing’s P rin ter.

Investigations in C era m ics  and Road  
M aterials,  1927. P ap e r backs, 80 pages. O ttaw a  : 
D ep artm en t of Mines.

Bear River and Stew art  M ap-areas,  Cassiar  
D istr ict ,  B.C. B y G. H a n s o n .  P a p e r backs, 
73 pages, illu stra ted , w ith  m ap. P rice  20 cents. 
M em oir 159, Geological Survey of C anada. O ttaw a  : 
D ep artm en t of Mines.

P r e l im in a r y  Report  on the  W om an River  
and R idout M a p -A rea s ,  S udbury  D istric t, 
O ntario . B y  R . C. E m m o n s  and  E .  T h o m s o n .  
P a p e r backs, 30 pages, w ith  m ap. P rice  10 cents. 
M em oir 157, Geological Survey of Canada. O ttaw a : 
D ep artm en t of Mines.

Britannia  Beach Map-area, B.C. B y H . T. 
J a m e s .  P ap e r backs, 139 pages, illu stra ted , w ith  
m aps. P rice  25 cents. M em oir 158, Geological 
Survey of C anada. O ttaw a  : D ep artm en t of
Mines.

G eolog ica l  S u rvey  of C anada ; Sum m ary 
R eport, 1928. P a r t  A, 210 pages, illu s tra te d , w ith  
m aps. P a r t  B, 132 pages, illu s tra ted , w ith  m aps. 
O ttaw a  : D ep artm en t of Mines.

Canada. Investiga tions in Ore D ressing and 
M etallurgy, 1927. P a p e r backs, 186 pages, 
illu stra ted . O ttaw a  : D ep artm en t of Mines.

Canada. In vestiga tions of Fuels and  Fuel 
T esting , 1927. P ap er backs, 107 pages, illu stra ted . 
O ttaw a  : D ep artm en t of Mines.

Core D r i l l in g  B i tu m in o u s  San ds of 
N orthern  A lberta .  B y S. C. E l l s .  P a p e r backs, 
26 pages, illu stra ted . O t ta w a : D ep artm en t of
M ines.

British C o lum b ia  M inerals  and Metals : 
Their  Chief Uses. P a p e r backs, 19 pages. 
B rochure published by  th e  B.C. C ham ber of M ines, 
Vancouver.

W yom ing. Geology and  Coal and  Oil R esources 
of th e  H an n a  and  Carbon Basins, C arbon C ounty, 
W yom ing. B y  C. E . D o b b i n ,  C. F . B o w e n ,  and  
H . W . H o o t s .  P ap e r backs, 88 pages, illu stra ted , 
w ith  m aps and  sections. P rice  60 cents. B ulletin  
804, U nited S ta tes Geological Survey, W ashington.

Alaska. Geology and  M ineral D eposits of S ou th 
eastern  A laska. B y  A. F . B u d d i n g t o n  and  T . 
C h a p i n .  P ap er backs, 398 pages, illu stra ted , w ith  
m aps. Price 85 cents. B ulle tin  800, U nited  S ta te s  
Geological Survey, W ashington.

The Forsyth  Coal Field; R osebud, T reasure, 
and  Big H orn  C ountries, M ontana. B y  C. E . 
D o b b i n .  P ap e r backs, 55 pages, illu stra ted , w ith  
m ap. Price  20 cents. B ulle tin  8 1 2 - a ,  U nited  
S ta tes Geological Survey, W ashington.

Fuel-Efficiency Tests on B atch  Oil S t i l ls .  
B y H . K r e i s i n g e r ,  W . R . A r g y l e ,  and  W . E . 
R i c e .  P ap er backs, 94 pages, illu stra ted . P rice  
20 cents. B ulletin  302, W ashington : B ureau of 
Mines.

Geophysical  Investigations at Caribou
Colorado. B y C. A. H e i l a n d ,  C. W . H e n d e r s o n *
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and  J. A. M a l k o v s k y . P ap er backs, 45 pages, 
illu stra ted . P rice  10 cents. Technical P ap er 439, 
W ashington : B ureau of Mines.

S u m m a r iz e d  Data of Gold Production .  
B y  R . H . R i d g w a y .  P ap er backs, 63 pages, 
illu stra ted . P rice  20 cents. Econom ic P ap er 6, 
W ashington : B ureau of Mines.

Rock Bursts in the Lake Superior  Copper  
Mines, Keeweenaw P o in t, M ichigan. B y W. R. 
C r a n e .  P ap e r backs, 4 3  pages, illu stra ted . Price 
20  cents. B ulletin  3 0 9 , W ashington : B ureau of 
Mines.

M etal-Mine Accidents in the United States,  
1927. B y W . W . A d a m s .  P ap e r backs, 96 pages. 
Price 15 cents. B ulletin  310, W ashington : B ureau 
of Mines.

Flotation Mills.  Illu s tra ted  brochure of 52 pages. 
Denver, Colorado : The R u th  Company.

COMPANY REPORTS
Sulphide Corporation.—This com pany  was 

form ed in 1895 to  w ork th e  cen tra l lead-zinc- 
silver m ine a t  Broken Hill, New South Wales. 
I t  also operates th e  Cockle Creek w orks in New 
South W ales, a zinc w orks a t  Seaton Carew, and 
has a controlling in te res t in th e  N antym w yn 
lead-zinc m ine in W ales. The rep o rt for th e  year 
ended June 30 la s t shows th a t  operations a t  th e  
Central mine have been continuous th roughou t 
the  year. 134,086 tons of ore was raised of which 
133,835 tons w as trea ted  a t  th e  concentrator. 
In  addition  887 tons of Junction  m ine ore, 11,252 
tons of Block 10 slimes, and  8,113 tons of Central 
mine slimes were trea ted . The to ta l 154,087 tons 
fed to  th e  mill averaged 14-4% lead, 14-9% zinc, 
2-5% oxidized lead, and  12 oz. silver per ton . The 
o u tp u t was 24,839 tons of lead concentrates 
averaging 65-7% lead, 8-6% zinc, and  53-7 oz. 
silver per ton, to gether w ith  37,188 tons of zinc 
concentrates averaging 50T %  zinc, 4-2% lead, 
and 7-3 oz. silver p er ton . T here were also 
produced 2,392 tons of special slimes averaging
12-7% lead, 5-7% zinc, and 8-6 oz. silver per ton. 
A t the  Cockle Creek works 43,954 tons of super
phosphate, 22,997 tons of sulphuric acid, 205 tons 
of hydrochloric acid, and 52,985 tons of cem ent 
clinker were produced. A t th e  zinc roasting  p lan t 
19,130 tons of concentra tes w as trea ted , and th e  
sulphur used in acid m anufacture. A t Seaton 
Carew 17,880 tons of zinc concentrates, and o ther 
zinc-containing m aterial, was roasted , producing 
7,990 tons of spelter, and  80 tons of lead. 12,731 
tons of re to r t residues gave 1,685 tons of con
cen trates on re trea tm en t. The ou tp u t of sulphuric 
acid a t  th is  w orks w as 14,698 tons. The to ta l 
profit for th e  year was ¿213,227, o u t of which 
¿157,500 w as d istrib u ted  as dividends equal to  
15% on th e  ord inary  and  preference shares.

Lake View and Star.— This com pany was 
form ed in 1910 to  w ork gold mines in th e  Kalgoorlie 
d is tric t of W estern A ustralia . In  M arch la s t the  
Golden Horse Shoe mine w as purchased. The report 
for th e  year ended June  30 la s t shows th a t  
207,095 tons of ore was sen t to  th e  mill, of which 
70,575 tons w as purchased from  trib u te rs . The 
yield from  th is  ore w as ¿503,600. In  addition 
306,634 tons of residues from  th e  Ivanhoe dum ps 
was re treated , yielding gold w orth  ¿2,081. The ore 
reserves a t  th e  end of th e  year were 1,040,919 tons

averaging 3T51 shillings p er ton . The w orking 
profit for th e  y ear w as ¿7,939. D evelopm ent a t 
th e  m ine is being forwarded, th e  in ten tio n  being to  
open up  sufficient ore reserves to  w arran t increasing 
th e  mill capacity  to  40,000 tons per m onth . An 
experim ental flo tation  p la n t will be installed  in 
th e  near fu ture.

Associated Gold Mines of Western Australia  
(New) .— Form ed in  1925, th is  com pany took  over 
gold-m ining leases in th e  Coolgardie field, W estern 
A ustralia . The rep o rt for th e  y ea r ended M arch 31 
las t shows th a t  59,276 to n s of ore was m illed, 
giving a yield of 33s. 4d. p er ton . T he year's 
w orking resu lted  in  a n e t  profit of ¿7,568.

Mexican Corporation.—This com pany was 
form ed in 1919. As shareholders in th e  Mexican 
Corporation, S.A., th e  com pany is in te res ted  in 
th e  Teziutlan copper-zinc p ro perty  in Puebla, 
and also in  th e  Fresnillo silver m ine, Zacatecas, 
Mexico. In  M ay las t th e  Mexican Corporation, 
S.A., and th e  Fresnillo com pany merged th e ir 
respective in te rests in th e  Fresnillo mine, th e  form er 
surrendering its  lease on th e  p roperty  and receiving 
in exchange 500,000 shares in the  Fresnillo com pany, 
or 50% of th e  cap ita l of th e  la t te r  com pany. In  
accordance w ith  a cap ita l reorganization scheme 
in Ju ly  la s t th e  issued cap ita l w as reduced by 
¿500,000 to  ¿500,000, th e  unissued 400,000 ¿1 
shares were d ivided in to  10s. shares, and th e  cap ita l 
was increased by  th e  creation of a new 1,000,000 
shares of 10s. each. Thus th e  capital now consists 
of 2,800,000 shares of 10s. each, of which 1,000,000 
are issued. The rep o rt for th e  year ended June  30 
la s t shows th a t  a t  Fresnillo 846,583 d ry  tons of 
oxidized ore, averaging 0-12 dw t. gold and  5-9 oz. 
silver p er ton, w as trea ted  b y  cyanide ex tracting  
3,897 oz. gold and  3,717,313 oz. silver. The 
selective flotation p lan t trea ted  207,193 tons of 
sulphide ore, averaging 9-6% lead, 10-3% zinc, and
0-64% copper, and 0-58 dw t. gold and l-5 o z . silver 
per ton, th e  yields being 32,796 tons of lead con
cen tra te  averaging 57-1% lead, 8-2% zinc, 2-9% 
copper, and 2-1 dw t. gold and 54-8 oz. silver per 
ton  ; 32,996 tons of zinc concentrates averaging 
50-6% zinc, and 0-5 dw t. gold and 9-2 oz. silver 
pe r ton  ; and  8,141 tons of iron concentrate 
averaging 40-2% iron, and  1-4 dw t. gold and
13-6 oz. silver per to n . The reserves of direct- 
cyaniding oxidized ore are estim ated  a t  1,636,916 
tons averaging 0-13 dw t. gold and 6-06 oz. silver 
pe r ton . In  addition, there  are 436,511 tons of 
m anganese-silver oxide ore, averaging 0-13 dw t. 
gold and  6-36 oz. silver per ton, w hich  require 
trea tm e n t by  th e  McGluskey process before 
cyaniding. The reserve of sulphide ore, positive  
and  probable, is estim ated  a t  807,006 tons 
averaging 9-7% lead, 9-1% zinc, 0-5% copper, 
and  0-6 dw t. gold and 11-1 oz. silver p er ton . 
F u rth e r large additions to  ore reserves are expected. 
The am oun t of ore trea ted  a t  th e  T eziu tlan  mine 
was 67,372 d ry  to n s of sulphide ore averaging
1-03% lead, 10-99% zinc, 2-91% copper, and 
0-6 dw t. gold and  2-46 oz. silver p er ton , and  th e  
p roducts were : 7,635 tons of copper concentrate, 
av erag in g 22-15% copper, 13-04% zinc., 7-64% lead, 
and 2-47 d w t. gold and  11-85 oz. silver p er to n ;  
and 10,123 tons of zinc concentra te  averaging 
57-06% zinc, 1-28% copper, and 1-16 dw t. gold 
and 3-0 oz. silver per ton . The ore reserves are 
estim ated  a t  128,389 tons averaging 3-1% copper,
11-2% zinc, 1-0% lead, and 0-5 dw t. gold, and
2-3 oz. silver pe r ton . R em ittances from  Mexico
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am oun ted  to  ¿96,005. D uring  th e  year ¿75,000 
of th e  five-year no tes were redeem ed and  during  
th e  cu rren t year n o tes to  th e  value of ¿20,000 
have been purchased, leaving a  balance o u tstand ing  
of ¿20,000. As a  resu lt of th e  reorganization  of 
th e  com pany i t  has been possible to  p ay  an in te rim  
d iv idend of Is. p er share  in th e  cu rren t year.

Frontino and Bolivia (S.A.) Gold Mining.—  
Form ed in  1911, th is  com pany  is a reconstruc tion  
of a com pany of th e  sam e nam e w hich w orks th e  
Silencio gold-m ine in  Colombia. The rep o rt for th e  
y ea r ended Ju n e  30 las t shows th a t  21,290 tons of 
ore was sen t to  th e  m ill, y ield ing  15,939 oz. of 
gold an d  12,068 oz. silver, aga in st 21,600 tons 
y ield ing  24,937 oz. gold and  18,073 oz. silver in  th e  
previous year. T he ore reserves a re  estim ated  a t  
50,300 tons averag ing  15'5 dw t. p er to n . T here was 
a  w orking loss of ¿6,736. The D ona T eresa power 
p lan t is nearing  com pletion w hen i t  is an tic ipa ted  
results will be m ore favourable. T he h a lf-in terest 
in  M arm ajito  m ines has again  been m ost profitable 
to  th e  com pany.

Santa Gertrudis.—This com pany was form ed 
in 1909, as a  subsid iary  of Camp B ird, L td ., to  
operate a  silver m ine in Pachuca, Mexico. W ork 
on th e  S an ta  G ertrudis p ro p e rty  ceased in 1925 
on th e  exhaustion  of th e  m ine b u t in te res ts  in 
neighbouring  m ines h ad  been acquired , of w hich 
th e  Dos Carlos and  Ohio groups are th e  m ost 
im p o rta n t. The rep o rt for th e  year ended June 
30 la s t show s th a t  in  th e  E l Bordo group of m ines 
th e  E l Cristo is w orked ou t, and  th e  E l B ordo and 
M alinche m ines have a very  sh o rt life before them . 
D uring th e  year 633,657 tons of ore averaging 
$11-21 pe r ton  w as milled, 175,431 tons coming 
from  th e  E l Bordo, 64,360 tons from  th e  Malinche, 
24,516 tons from  th e  E l Cristo, and  369,350 tons 
from  th e  Dos Carlos. The yield w as 9,655,056 oz. 
silver and  40,255 oz. gold, and th e  rem ittance  
to  th is  co u n try  by  th e  local operating  com pany 
w as ¿332,568, ou t of w hich ¿233,011* was d istrib u ted  
as dividends equal to  15%.

C am p Bird.— Originally form ed in 1900 to  
w ork  a  gold m ine in Colorado, th is  com pany has 
since acquired m any  o th er in te rests, n o tab ly  
th e  acquisition  of th e  S an ta  G ertrudis silver-m ine 
in Mexico, and  more recen tly  th e  developm ent of 
th e  Lake George m ine in  N.S.W . R ecently , as 
announced in th e  M a g a z i n e  for A ugust, a  close 
w orking agreem ent has been established w ith  
Consolidated Gold Fields and  d irectors of th e  la tte r  
com pany have joined th e  board of Camp Bird. 
T he rep o rt for th e  y ear ended Ju n e  30 la s t shows 
th a t  th e  lessees of th e  Camp B ird  m ine have paid  
¿10,626 in  royalties on ore produced during  th e  
year. The San ta  G ertrudis m ine has also been 
p rofitably  operated  and th e  com pany has su b 
s ta n tia lly  profited thereby. The im p o rtan t in te rests 
of th e  com pany in th e  Mexican C orporation, 
w hose righ ts in th e  Fresnillo m ine have been 
m erged w ith  those  of th e  Fresnillo com pany, 
have also been profitable during  th e  year. The 
o th er in te rests of th e  com pany are in th e  D urango 
T im ber Co., th e  Creole Petro leum  Corporation, 
th e  Chemical and M etallurgical C orporation, Nyasa- 
land  M inerals, W heal B uiler, Venezuelan Con
solidated Oilfields, and th e  Lake George mine. 
D evelopm ent of th e  last-nam ed p ro p erty  has 
proceeded very  satisfacto rily , and th e  reserves are 
said to  be approx im ate ly  2,000,000 tons averaging 
7-54% lead, 12-86% zinc, 0-76% copper, 1-27 dw t. 
gold, and  2-37 oz. silver to  th e  ton . The com pany’s

profit for th e  y ear w as ¿249,172 o u t of which 
¿51,970 was pa id  o u t as preference d iv idend  equal 
to  8% , and  th e  a m o u n t carried  fo rw ard  w as 
¿149,993. D evelopm ent of th e  u n d ertak in g s in 
which th e  com pany is in te res ted  has necessitated  
th e  issue of ¿250,000 in 7% debentures.

Malayan Tin D redging .—This com pany  was 
form ed in 1911 to  w ork  a lluv ial t in  p ro p e rty  in  th e  
K in ta  Valley, Perak , F.M.S. The rep o rt for the  
year ended June  30 la s t shows th a t  6,049,750 cubic 
y ards of ground w as trea ted , and  1,803‘6 tons of 
tin  concen tra tes recovered, as com pared w ith  
5,458,940 cubic yards and  1,607 tons in  th e  previous 
year. D uring  th e  year th e  area  dredged am oun ted  
to  68-99 acres, bring ing  th e  w orked area  up to  
817 acres ; 52-7 acres were acquired  d u rin g  th e
year, th e  to ta l  area  owned by  th e  com pany  being 
2,177 acres. The electric pow er s ta tio n  is w orking 
satisfactorily . The am o u n t realized for th e  sale of 
t in  concentra tes w as ¿238,826 and  th e  p rofit for 
th e  year ¿153,046, of w hich  ¿100,000 w as d istrib u ted  
as dividends equal to  50% .

Ram b utan .— This com pany  was form ed in  1905 
to  w ork alluvial t in  p rop erties  in  th e  K in ta  D istric t, 
F.M .S. T he rep o rt for th e  y e a r  ended Ju n e  30 last 
shows th a t  161-84 tons of t in  co n cen tra tes  was won 
b y  th e  tre a tm e n t of 745,500 cu. yd . of ground, as 
com pared w ith  170-17 to n s  from  638,500 cu. yd. 
in  th e  p revious year. In  ad d itio n  72-83 to n s of 
concen tra tes were recovered  in  th e  T oh K iri section 
from  277,540 cu. yd . of t re a te d  g round as com pared 
w ith  91-43 to n s from  247,100 cu. yd. th e  y ea r before. 
T he w orking profit was ¿9,183, a decrease of ¿362 
on th e  p revious y e a r’s to ta l, a n d  th e  n e t profit was 
¿8,180 of which ¿7,500 was d is tr ib u te d  as d ividends 
equal to  7 J% .

Hongkong Tin.—This com pany  was form ed in 
1927 to  acquire a lluv ial t in  p ro p e rty  in  th e  S ta te  of 
Selangor, F.M .S. The rep o rt covering th e  period 
from  th e  in co rpora tion  to  A ugust 31, 1929, has ju st 
been issued. P roduction  of t in  concen tra tes com 
m enced on A ugust 1 las t on com pletion  of th e  dredge 
and  dredge paddock, an d  th e  o u tp u t u n til th e  end of 
th e  m o n th  was 42-3 tons. T he com pany  is now  a 
regu lar producer.

K am unting .— This com pany  was form ed in  1913 
to  acquire a lluv ial t in  p ro p e rty  in  th e  S ta te  of 
P e rak , F.M .S. T he re p o rt for th e  y e a r ended 
Ju n e  30 las t shows th a t  th e  o u tp u t of t in  ore was 
1,113 tons o b ta in ed  from  th e  tre a tm e n t of 3,843,200 
cu. yd. of ground. Of th e  2,524 acres held  b y  th e  
com pany 476 acres have  been w orked out, 56 being 
dredged in  th e  year u n d er review . T he n e t profit 
for th e  y ear was "¿47,378 an d  ¿30,000 w as d istrib u ted  
as d ividends.

Meru Tin.— T his com pany  was form ed in  1928 
to  w ork four ad jo in ing  a lluv ial t in  p roperties in 
th e  S ta te  of P e rak , F.M .S. T he re p o rt for th e  y ea r 
ended  Ju n e  30 la s t shows th a t  812,378 cu. yd . of 
ground was trea te d , recovering  231-25 to n s  of t in  
concentra tes . T he T ong F ah  Kongsi a rea  is still 
w orked on tr ib u te . T he to ta l  a rea  of g round held 
b y  th e  com pany  is 1,272 acres. A pprox im ately  
11 acres have  been w orked o u t d u ring  th e  period  
u n d er review , an d  th e  acquisition  of a fu rth e r 10 
acres is a lm ost com pleted. T he sale of t in  co n 
cen tra tes  realized  ¿28,093 and  w ith  su n d ry  receip ts 
th e  gross revenue to ta lled  ¿32,400. T here  still 
rem ains a loss, to  da te , of ¿1,722, b u t continued 
im provem en t is an tic ip a ted .

Ayer H itam  Tin Dredging.— T his co m p an y , 
form ed in  1926, w orks an  a lluv ial t in  p ro p e rty  in



JANUA RY, 1930 63

th e  S ta te  of Selangor, F.M .S. T he re p o rt for th e  
y ea r ended  Ju n e  30 las t shows th a t  th e  dredge 
has been com pleted an d  is w orking well, an d  is 
g radually  w orking its  w ay to  th e  selected area.

A n g lo -B u rm a  Tin.— T his com pany  was form ed 
in 1926 to  ta k e  over alluv ial t in  p roperties in  th e  
T avoy an d  M ergui d is tric ts  of B urm a. The rep o rt 
for th e  y ea r ended Ju n e  30 las t shows th a t  on th e  
H einda  a rea  112J to n s of t in  concentra tes was 
o b ta ined  from  th e  tre a tm e n t of 219,550 cu. yd. of 
ground, m ost of w hich was tre a te d  during th e  six 
m onths of ra in . A t T habaw leik  36 tons of t in  ore 
was won, b u t th is  section  was w orked a t  a loss and 
has since been le t  cu t on tr ib u te . T he accounts for 
th e  y ear show a loss of ¿9,956 of w hich ¿7,764 is 
due to  th e  operations a t  Thabaw leik.

Consolidated Tin Mines of B urm a.— This 
company, form ed in 1928, took  over tin  p roperties 
and separation  p lan t in th e  T avoy  d is tr ic t of B urm a 
from the  B urm a F inance and Mining C om pany of 
Rangoon. The rep o rt for th e  period ended June  30 
las t shows th a t  700 tons of m ixed tin  and wolfram  
concentrates w as won and  th is  realized an average 
price of ¿109 per ton . There w as a w orking profit 
of ¿8,757, b u t incom e tax , depreciation, and  o ther 
expenses resulted  in a n e t loss of ¿680. The com 
p an y ’s revenue was adversely affected by  the  
price of tin , b u t during  th e  cu rren t year th is  has 
been largely offset by  th e  rise in th e  price of 
wolfram.

Naraguta (Nigeria) Tin Mines.— This com pany 
was form ed in 1910 to  acquire an alluvial tin  
p roperty  in th e  B auchi province of N orthern 
Nigeria. F u rth e r areas were taken  over in 1928, 
bu t portions of th e  original p ro p erty  are now worked 
by subsidiary companies. The report for th e  year 
ended March 31 las t shows th a t  468 tons of tin  
concentrates were won, of w hich 116J tons came 
from the D urum i areas acquired in March, 1928, 
and which, in Jan u a ry  last, were sold to a su b s id ia ry  
com pany. The production  from  th e  N aragu ta  
areas was 351J tons, as com pared w ith  281 tons for 
the previous year. T in concentrates realized 
¿64,828 and th e  profit for th e  year w as ¿10,583 
which w as carried forward.

Naraguta Korot Areas.—This com pany was 
formed in 1925 to  take  over a lluvial tin  properties 
in the  K orot d is tr ic t of th e  B auchi province, 
Northern Nigeria. A dditional areas have been 
acquired from  tim e to  tim e. The report for th e  year 
ended December 31, 1928, shows th a t  135 tons of 
tin  concentrates were won during  th e  year, as 
com pared w ith  80 tons th e  year before. The y e a r’s 
working resulted in a loss of ¿4,685.

Ex-Lands Nigeria.—This com pany was form ed 
in  1912 and  w orks alluv ial t in  p ro p erty  in  N orthern  
N igeria. The rep o rt for th e  y ear ended Decem ber 31, 
1928, shows th a t  650 tons of t in  concentra tes was 
recovered as against 705 tons in  th e  previous year. 
The ore reserves a t  th e  end of 1928 were estim ated  
to  be 7,696 tons of t in  concentrates. T he y e a r’s 
w orking resu lted  in  a n e t profit of ¿30,547, from  
which ¿7,687 was d istrib u ted  as dividends equal 
to  5% . A co n trac t has been en tered  in to  w ith  
N igerian E lectricity  Supply C orporation for th e  
supply  of electric  power.

B atura  M onguna Tin.—This com pany was 
form ed in  1923 to  w ork a lluvial t in  properties in  
N orthern  N igeria. The rep o rt for th e  year ended 
D ecem ber 31, 1928 shows th a t  461 tons of t in  
concen tra tes was recovered during  th e  year and  
realized ¿122 13s. l id .  per ton . The operations for

th e  year show a loss of ¿1,904. I t  has been decided 
to  le t th e  p ro p e rty  on tr ib u te  for th e  tim e  be ing .

Nigerian Consolidated Mines.— T his com pany 
was form ed in 1920 to  w ork alluvial t in  p ro p erty  
in  N orthern  N igeria. The rep o rt for th e  y ear ended 
M arch 31 last shows th a t  264 to n s of t in  ore was 
won as com pared w ith  336 tons th e  y ea r before. 
T he accounts shows a n e t profit fo r th e  y ea r of 
¿1,135.

Lena Goldfields.— This com pany  was form ed in  
1908 to  operate  alluvial gold p roperties in  Siberia. 
In  1925 an  agreem ent was m ade w ith  th e  Soviet 
G overnm ent w hereby th e  com pany was perm itted  
to  reopen these  m ines and  also to  ta k e  over o ther 
p roperties . The rep o rt for th e  y ea r ended 
D ecem ber 31, 1928, shows th a t  a t  th e  L enskoie 
m ines 281,346 cu. yd. of gravel was w ashed yielding 
175,080 oz. gold. A new  dredge has been installed  
an d  is expected  to  com m ence w ork early  in  1930. 
T he p roduction  from  th e  U ral Iro n  W orks and 
Polevsky Copper Sm elter shows an  increase of 
50%  over th a t  of 1927. W ork is proceeding on 
a new iron  works a t  Seversky w hich is expected to  
s ta r t  p roduction  in  1930. 50,521 to n s of p y rite
was m ined during  th e  y ea r an d  profitably sold. 
W ork is s till proceeding on construction  in  th e  
A ltai concession, an d  on th e  equ ipm ent of th e  
Zevianovsk and  Zmeinogorsk m ining d istric t, 
which is proving to  be a rich  property . O perating  
results in  R ussia show a profit of ¿292,860.

Apex (Trinidad) Oilfields.—This com pany  was 
form ed in 1919 by th e  Anglo-French E xploration  
Co. and  th e  B ritish  Borneo Petro leum  Syndicate 
to  operate  oil-lands in  th e  Fyzabad  d is tric t, 
T rin idad . T he rep o rt for th e  year ended Septem ber 
30 last shows th a t  th e  p roduction  of crude oil was 
414,328 tons as com pared w ith  294,775 tons th e  
y ear before. The n e t profit for th e  year was ¿313,208 
ou t of which ¿262,500 has been d istribu ted  as 
d ividends equal to  52£% . A y ear ago th e  n e t profit 
was ¿246,429 and  th e  d iv idend a t  th e  ra te  of 35% .

DIVIDENDS DECLARED
A n glo -A m er ican  Corporation.—Pref. 3%,

less tax , payable F eb ru ary  5.
Angola D iam ond .— Is., payable Ja n u a ry  6. 
Apex Mines.— 7Jd., less tax , payable F eb ruary  7. 
Ashanti Goldfie lds.—40 per cent., payable 

Jan . 31.
B u rm a  Corporation.— 7 annas, less ta x , payable 

F eb ru ary  15.
C am  and Motor.— 2s., less tax , payable 
Charterland and General E xploration .— 

Pref. 6% , Ord. 5% , less tax , payable Jan u a ry  14.
Clydesdale (Transvaal) Collieries.— Is., less 

tax .
Consolidated African Selection Trust.— Is. 3d.

less ta x , payable F eb ru ary  4.
Consolidated D iam ond  Mines of S.W. Africa.

—Pref. 4 Jd ., Ord. Is. 3d., less tax , payable 
February .

De Beers.— Deferred 5s., less tax .
Eastern Sm elt ing .— Pref. and Ord., Is. 6d., less 

tax , payable Ja n u a ry  1.
E lectrolytic  Zinc. — 6 per cent., payab le  

M arch 6,
Gopeng Consolidated.— Is. 9d., less tax , 

payable Jan u a ry  7.
Hongkong Tin.— 3d., less tax , payable 

D ecem ber 31.
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Huelva Copper.— 2s., less tax .
Idris  Hydraulic  Tin.— 3d., less ta x , payable 

D ecem ber 30.
Jelapang Tin Dredging .— 6d., less tax , payable  

D ecem ber 21.
Kinta Tin.— 3d., less tax , payable  D ecem ber 21.
K ram at Pulai.— Is. 6d., less ta x , payab le  

D ecem ber 17.
K undang Tin Dredging.— 6d., less tax , payab le  

D ecem ber 21.
London Tin.— 4s., less tax , payab le  Ja n u a ry  10.
M alayan Tin Dredging.— 6d., less ta x , payable 

D ecem ber 19.
Natal N avigation Collieries.— 9d., less tax , 

payable F eb ru ary  14.
New Consort Gold Mines.— Is. 6d., less tax .
New Era.—3d., payab le  Feb ru ary .
P ari  Tin.— 3d., less tax , payab le  D ecem ber 28.
Pengkalen.— Pref. and  Ord., Is., less ta x , payab le  

Ja n u a ry  25.
P o dero sa .— Is., less ta x , p ayab le  Ja n u a ry  9.
P ontg iband S i lver -L ead  Mining and 

S m elt in g .— 11s. 5d., less tax , payable  D ecem ber 21.
Renong Tin.— P ref., Is. 6d., less tax , payable 

Decem ber 31.
Rezende.— 2s. 6d., less tax .
San Francisco  Mines of Mexico.— 2s. 3d., 

less tax , payab le  Ja n u a ry  8.
S herw ood Starr.— 6d., less tax .
Sinai  Mining.— Pref. Is. 5d., Ord. 9d., payable  

D ecem ber 31.
South African Coal Estates (Witbank).—  

6d., less tax .
South K algurli  Consolidated.— Is., less tax , 

payab le  Ja n u a ry  22.
Southern  M alayan Tin Dredging.— 3d., less 

ta x ,  payab le  D ecem ber 19.
Southern  Perak Dredging.— Is., less tax , 

payab le  D ecem ber 18.
Star Exploration .— 7£%, less tax , payable 

D ecem ber 18.
Su nge i  Besi.— l£ d ., less tax , payab le  D ecem 

ber 27.
Sungei  Way.— l'3 9 d ., less tax , payable  D ecem 

ber 6.
Tanjong Tin Dredging.— 3d., less tax , payable 

D ecem ber 21.
Transvaal  C onsolidated Land and E x p lo ra 

tion .— Is. 3d., less tax , payab le  F eb ru ary  4.
Tronoh Mines.— 6d., less tax , payable  Decem 

ber 31.
Z a m b esia  E x p lo r in g .— Is., less tax , payable 

Ja n u a ry  31.

NEW COMPANIES REGISTERED

A m a lg a m a ted  Metal Corporation.— N om inal 
c a p i t a l : ¿5,000,000 in ¿1 sh a re s ; 1,000,000 6% 
C um ulative Preference, 3,400,000 O rdinary  and th e  
balance unclassified. O bjects : To acquire all
or p a r t  of th e  share  or loan cap ita l or th e  assets 
or und ertak in g  of th e  B ritish  M etal C orporation, 
L td ., and  H en ry  G ardner and  Co., L td ., to  carry

on business as buyers, sellers and  m an u factu re rs 
of and  dealers in  ores, m etals and  m inerals, etc. 
D irectors : R t. H on. Sir A uckland C. Geddes,
Sir Evelyn A. W allers, Chas. V incen t Sale, C apt. 
O liver L y tte lton , W m . S. R obinson, H en ry  G ardner, 
W alte r G ardner, and  A rnold J . H . Sm ith . Office : 
P rinces House, G resham  S treet, London, E.C.

Anglo-Nigerian Corporation.  R egistered  
D ecem ber 27. N om inal cap ita l : ¿600,000 in  5s. 
shares. O bjects : To acquire lands, m ining righ ts, 
g ran ts , concessions, claim s, m ineral p roperties 
and  w a te r  and  o th er righ ts in N igeria  and  else
where, or shares or securities of an y  com pany 
owning or en titled  to  an y  of th e  above, to  en ter 
in to  agreem ents betw een N igerian Base M etals 
Corporation, L td ., N igerian Pow er and  T in Fields, 
L td ., and  Anglo-Nigerian T in  Mines, L td ., and  th is  
c o m p a n y ; to  carry  on all k inds of m ining and 
exploration  business, e tc . O ffice: F insbury
P av em en t H ouse, M oorgate, E.C. 2.

Consolidated Tin S m e lter s .  R egistered 
Decem ber 28. N om inal c a p i t a l : ¿5,000,000 in 
¿1 shares (2,000,000 7 p e r cent. N on-C um ulative 
Preference an d  2,000,000 O rdinary). T he rem aining
1,000,000 shares m ay be issued as N on-C um ulative 
Preference or O rd inary  shares as th e  d irectors shall 
determ ine. O bjects : To acquire th e  whole or any  
po rtion  of th e  share  or loan cap ita l, or th e  assets 
or u n d ertak in g  of th e  Cornish T in  Sm elting Co., 
L td ., E aste rn  Sm elting  Co., L td ., Penpoll Tin 
Sm elting Co., L td ., and  W illiam s, H arv ey  an d  Co., 
L td .

Klorex Syndicate .— R egistered  D ecem ber 19. 
N om inal c a p i t a l : ¿25,000 in  5s. shares. O bjects : 
To a d o p t an  agreem ent w ith  Mexco, L td ., and 
Selection T ru st, an d  to  ca rry  on th e  business of 
m anufactu ring  and  op era tin g  chem ists, etc. 
D irectors : A. S. C lift, F . L . G ibbs, E . W . Janson, 
and  G. R . N icolaus. Office : 18, S t. S w ith in ’s Lane, 
E.C. 4.

Lightning Mine Trust.— R egistered  as a  p riv a te  
com pany  on D ecem ber 11. N om inal c a p ita l:  
¿3,000 in  2,000 “ A ” shares of ¿1 each an d  20,000 
“ B ” shares of Is. each. O bjects : T o  search
for, w in, get, q u arry , reduce, am algam ate , dress, 
refine, and  p repare  for m ark e t, gold an d  all o th er 
m etals, m inerals, and  substances, e tc . O ffice: 
F in sb u ry  H ouse, B lomfield S treet, E.C. 2.

Mining Trust of Northern Rhodesia .—
R egistered as a  public  com pany. C apital : ¿100 
in  ¿1 shares. O bjects : T o  acquire  and  hold
shares, stocks, d eben tu res , bonds and  securities ; 
to  em ploy ex p erts to  in v estig a te  in to  th e  prospects 
and  to  acquire m ining rig h ts  in a n y  p a r t  of th e  
w orld, e tc . Office : A delaide H ouse, K ing W illiam  
S treet, E.C.

N on -F errous Metal P roducts .— R egistered  as 
a  p riv a te  com pany  on D ecem ber 18. N om inal 
c a p i ta l : ¿10,000 in ¿1 shares. O bjects : To
prom ote th e  p roduction  and  use of zinc, copper, 
lead an d  o th er non-ferrous m etals. Office : 
95, G resham  S treet, E.C. 2.

Northern Rhodesia Pow er C orporation .—
R egistered  as a  p riv a te  com pany. C ap ita l : 
¿330,000 in ¿1 shares. O bjects : T o  c a rry  on
th e  business of an electric  sup p ly  com pany  and  to  
ad o p t agreem ent w ith  B w ana M’K ubw a Copper 
M ining C om pany. O ffice: 4, L ondon W all
B uildings, E.C. 2.
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B R I T I S H  
C O L U M B IA
DEPARTMENT OF MINES

British Columbia, the Mineral Province 

of Canada, has produced approxim ately 

$ 1 , 1 8 4 , 2 0 0 , 0 0 0  worth of mineral products.

M in era l production  y e a r  1 9 2 8  - - $ 6 5 , 3 7 2 , 5 8 3

E stim a ted  produ ction  y e a r  1 9 2 9  - - 7 0 , 0 3 0 , 9 7 6

T H E  PRELIMINARY REVIEW
A N D  SUMMARY OF MINING OPERATIONS 

FOR T H E  YEAR 1929 is now available and may 
be obtained, together with copies of the Annual Reports, 
Bulletins, etc., upon application to —

T H E  H O N . T H E  M IN IS T E R  O F  M IN E S, 
V ic to r ia , B.C .,

or

BRITISH  C O L U M B IA  H O U SE ,
REGENT STREET, LONDON, S.W. 1.

1—7 35
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C O M P A N Y  M E ET IN G S A N D  R E P O R T S  S E C T IO N

LONDON TIN SYNDICATE, LTD.
Directors : Lord A skw ith [Chairman), Sir W illiam  D aniel H enry , W . H . E dw ards, L ieut.-G eneral 
Sir E . L ocke-Elliot, J . H. C. E . Howeson. Consulting Engineers : Paw le and  B relick , Y uba
Associated E ngineers, A nglo-O riental (Malaya), L td ., and  Foley, Boyes, B u tle r an d  Peek . Managers : 
A nglo-O riental M ining C orporation, L td . Secretaries and Office : T he A nglo-O riental and  General 
In v estm en t T rust, L td ., 31 and  33, B ishopsgate, London, E.C. 2. Formed 1925. Capital issued:

¿694,000 in  ¿1 shares.

Business : F inance  of and  inv estm en t in  t in  ven tu res in  various p a r ts  of th e  world.

T he fo u rth  annual general m eeting  of London 
T in  Syndicate, L td ., was held on D ecem ber 30 
a t  th e  C annon S tree t H otel, E .C., th e  R t. H on. 
Lord A skw ith (C hairm an of th e  com pany) 
presiding.

The rep resen tative  of th e  Secretaries (The 
Anglo-O riental and  G eneral In v estm en t T rust, 
L td.) hav ing  read  th e  notice convening th e  m eeting 
and  th e  rep o rt of th e  auditors,

The C hairm an said : Ladies an d  gentlem en,
w ith  y our perm ission I propose, as usual, to  tak e  
th e  d irec to rs’ rep o rt and  th e  accounts for th e  p ast 
year as read . My association w ith  th e  Syndicate  
dates back to  its  incep tion  in  Septem ber, 1925. 
I was th e  orig inal C hairm an of th e  B oard, and  
th roughou t th e  in te rv en in g  years i t  has been m y 
privilege to  continue in  th a t  office, so th a t  th is  is, 
in  fact, th e  fou rth  annual m eeting  a t  which 1 
have presided. I say  w ith  real reg re t th a t  i t  w ill 
also be th e  last. D uring  m y years of office I m ay 
claim  th a t  th e  Syndicate  has m ade v ast and  rap id  
strides. In  1925 we h ad  a  cap ita l of ¿50,000 only, 
and  our energies were chiefly d irected  tow ards 
th e  reaw akening of th e  ancien t tin -m in ing  ind u stry  
in  Cornwall, b u t b y  th e  m iddle of 1926 we a lread y  
h ad  one foot firmly p lan ted  in  N igeria , and  early  
in 1927 we o b ta in ed  a footing  also in  th e  F.M .S., 
whence we have since successfully deployed in to  
th e  neighbouring  territo rie s  of Siam  an d  B urm a. 
A few m onths a fte r  our acquisition  in  1927 of th e  
dredging area  in  th e  K in ta  Valley, subsequen tly  
developed b y  K am par M alaya T in  D redging, 
L td ., and  a t  p resen t one of th e  largest low-cost 
producers in  M alaya, we had  again  advanced fu rth e r 
afield, and  our engineers w ere a t  w ork  upon th e  
M itate  m ine in  Jap an , since tran sferred  to  Toyo 
T in , L td ., and  now  already  co n trib u tin g  its  n o t 
inconsiderable daily  qu o ta  of t in  oxide to  th e  
E as te rn  sm elters.

B y th e  end of 1927 th e  ever-increasing production  
th a t  was com ing u n d er our con tro l h ad  im pelled 
us to  look m ore closely in to  th e  sm elting  side of 
th e  business, and  so began our association w ith  
th e  Penpoll sm elter, which in th e  m eantim e we 
have en tire ly  rebu ilt and  re-equipped in accordance 
w ith  th e  m ost m odern p ractice . T he enlargem ent 
of th a t  p lan t po in ted  th e  w ay for our re tu rn  to  
N igeria— for adequate  supplies of th e  h igh-grade 
N igerian  oxide are a p rim ary  requ isite  in  th e  home 
sm elting  ind u stry — and early  in 1928 we were 
once m ore applying our energies and  resources 
tow ards th e  b roadening of our sphere of influence 
in th e  tinfields of th a t  Colony. O ur efforts in  th is  
d irection  were speedily  rew arded w ith  success, 
as in  M arch, 1928, our p rem ier N igerian  subsid iary ,

A ssociated T in  Mines of N igeria , com pleted a rran g e
m ents of a  far-reach ing  n a tu re  invo lv ing  th e  
absorp tion  of som e few of th e  larger and  a  very 
considerable n u m b er of th e  sm aller producing 
u n its  on th e  p la teau , a  conso lidation  which 
estab lished  th e  A ssociated C om pany as th e  largest 
ind iv idual p roducer of a lluv ial t in  in  th e  E m pire , 
a  d is tin c tio n  th a t  i t  has since upheld .

R ealizing th e  im portance of co-ord ination  w ith 
in  th e  in d u stry , p a rticu la rly  in  re la tio n  to  the  
p la teau  tinfields of N igeria , a n d  desiring  also 
as sm elters to  ex ten d  still fu r th e r  o u r con tro l over 
th e  N igerian  p roduction , we refused to  be dis
couraged b y  th e  d isastrous fall in  th e  price of the  
m etal which th en  ensued. On th e  c o n tra ry , we 
redoubled ou r efforts tow ards ra tio n a liza tio n  in 
N igeria, as a  s tep p in g  stone in  th e  d irection  of 
a m uch w ider ra tio n a liza tio n  w hich, I  dare to  
believe, is now  in  p rospect.

T he c u rren t y ea r m arks th e  defin ite  a tta in m en t 
of our first big ob jective  in  N igeria . E a rly  in  th e  
y ear a rrangem en ts were concluded w hereby the  
Associated Com pany becam e large ly  in te res ted  
in  th e  K u rra  Falls hydro -electric  concession. 
W ate r is scarce on  th e  p la teau , wood for fuel does 
n o t grow in an y  sufficient q u a n tity , an d  coal has 
to  be b rough t g rea t d istances an d  is v e ry  costly. 
The low ering of m ining costs to  th e  m inim um , 
which is an  essential of ra tio n a liza tio n  in  any 
m in ing  in d u stry , can  be ach ieved  to  some ex ten t 
by  techn ica l consolidations an d  ad m in istra tiv e  
fusions such as we have  been ab le  to  im plem ent, 
and  by th e  consequentia l in te rch an g e  of m anagerial 
skill and  experience ; th e  m odernization  of p lan t 
also plays its  p a r t  in  im p ro v in g  costs, b u t a lack 
of cheap and  dependable  pow er w ill h eav ily  d iscount 
th e  m ost skilful devices of th e  engineers and  set 
a b rake  upon th e  wheels of th e  finest m achinery .

Ladies and  gen tlem en, we have  consistently  
sought to  im prove th e  s ta tu s  of th e  in d u s try  in 
which we are  p rim arily  concerned ; re-grouping 
in to  larger an d  larger u n its , as o p p o rtu n ity  can 
be m ade, is an  im p o rta n t factor, as those  have  found 
who have  dev o ted  them selves to  th e  sam e cause 
in  th e  case of o th er non-ferrous m eta l industries, 
b u t th e  red uction  of costs— I say  i t  again— m ust 
be an  in teg ra l p a r t  of such a  policy. I t  is p a r 
ticu la rly  u n fo rtu n a te  th a t  our w ork  in  th a t  d irec tio n , 
which, I am  happy  to  say, is m eeting  w ith  increasing 
success, should be tem p o rarily  se t a t  n a u g h t by 
th e  long-continued recession in  th e  price of our 
m etal. Y et th e  savings in  costs th a t  have a lread y  
been affected have enab led  us to  face a  price 
which only  a y ear or tw o ago would have  b ro u g h t 
nearly  all th e  m in ing  operations in  N igeria  to  a
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close and  th row n th e  in d u stry  back five years or 
m ore. In  due course, however, th e  rew ard  of our 
labours w ill becom e m ore ap p aren t.

T he K urra  Falls concession becam e vested  in 
due course in  N igerian  E lec tric ity  Supply Cor
pora tion , in  w hich th e  Associated Com pany is 
a  p rincipal shareholder, and  w ith  which th e  
com panies of th e  group have m ade long-term  
contracts for th e  supply  of pow er on term s equally 
advantageous to  all parties . The first service 
of cu rren t will begin w ith in  th e  course of th e  nex t 
few weeks and, as i t  is hoped to  com plete th e  m ain 
storage reservoir p rio r to  th e  seasonal w et w eather, 
continuous supplies on a fa irly  large scale should 
become available soon a fte r th is  y e a r’s ra ins have 
set in.

W ith  th e  conclusion of these arrangem ents, 
we resum ed our survey  of th e  t in  areas on th e  
plateau, and  in  Ju ly  we com pleted negotia tions 
for th e  acquisition  by  am algam ation of th e  well- 
known R opp areas which, as you will recollect, 
were absorbed w ith in  th e  Syndicate as recently  
as las t August. A few weeks la te r  we concluded 
a sim ilar agreem ent w ith  th e  B auchi Com pany, 
and, although  th e  reserves on th e  B auchi areas 
are n o t so extensive as those a t  R opp, th ere  are 
a few thousand  tons of specially high-grade ore 
among th e  proved reserves which will, if necessary, 
enable o u tp u t to  be m ain ta ined  while we are 
engaged in  enlarging th e  pow er sta tio n  a t  Kwall 
Falls, a course necessary to  facilita te  th e  w orking 
of th e  low grade deposits th a t  now con stitu te  
th e  principal asset of these  areas. Still m ore 
recently  we have concluded provisional agree
m ents w ith  th e  Mongu and  Anglo-Bauchi com 
panies ; th e  form er because its  ground in te r 
locks a t  m any  p o in ts w ith  our R opp areas and  very  
im p ortan t economies, as well as g reatly  simplified 
working, m ust ensue from  th e ir  co n so lid a tio n ; 
th e  la tte r  on account of th e  con tigu ity  to  one of 
our best leases a t  B auchi, and  also because we need 
more ground in th a t  d is tric t to  ju stify  th e  enlarge
m ent of our power s ta tion . These four absorptions 
are em inently  sound, technically  as well as finan
cially ; th ey  will g reatly  im prove th e  technical 
struc tu re  of th e  P la teau  m in ing  in d u stry , reduce 
costs in  each case, enable w ork to  be undertaken  
which would otherw ise have been economically 
im practicable, and, in  short, th ey  conform  in every 
respect to  th e  requirem ents of our policy of 
ra tionalization . Inciden ta lly , our N igerian m in
ing operations will th en  be so com prehensive 
th a t  we shall be able w ithou t difficulty to  displace 
our affiliate, th e  Associated Com pany, from  th e  
leadership of th e  E m pire’s a lluvial producers, 
but, as th e  Syndicate is th e  p rincipal shareholder 
in th a t com pany, and  we employ th e  sam e engineers, 
you m ay rest assured th a t  in all these directions we 
are proceeding in  close collaboration and w ith  a 
common objective. T ogether we m ay  now claim  
to  constitu te  th e  v ita l factor in th e  N igerian tin  
industry , an d  o th er negotiations are proceeding 
which are  likely still fu rth e r to  streng then  our 
situation  in  th a t  te rr ito ry .

R everting  to  Penpoll, you will perhaps rem em ber 
th a t  in  m y address a y ear ago I rem arked  th a t  
we considered th e  tim e  signally opportune for 
definite steps forw ard tow ards consolidation on 
th e  p a r t  of bo th  producers an d  sm elters of t in  
oxide, and  th a t  such conform ations could lead only 
to  m ore stab le  conditions. We have fearlessly 
pursued th a t  policy in  both  th e  directions nam ed. 
I have to ld  you som ething of w hat we have

a ttem p ted  an d  accom plished in re la tion  to  the  
consolidation of p rim ary  production, and  you have 
doubtless read of th e  sim ilar conform ation which 
has recen tly  been achieved am ong sm elters. I t  
is w ith  pride  th a t  we tak e  our place w ith  th ree  
of th e  four o th er leading tin  sm elters in th e  world 
in  th e  estab lishm ent of a holding com pany th a t  
links th e  E as t w ith  N igeria and  w ith  Bolivia, and 
will include am ong its  m any  clients th e  largest 
ind iv idual t in  producer in  th e  world. The am al
gam ation  in  question  is indeed a  v ery  real step  
forward, and  I am convinced th a t  its significance 
will dom inate th e  t in  situation , to  th e  advantage 
of consum ers no less th an  producers, in  th e  com ing 
year.

Four years ago we had a cap ital of ¿50,000, 
and, looking back, I m ust adm it th a t  our effective 
con tact w ith  th e  t in  in d u stry  a t  th a t  tim e  was 
m eagre and  som ew hat precarious. B u t we clung 
on, and, as I th in k  I have shown, our ten ac ity  
has n o t gone unrew arded. To-day th e  issued 
capital of th e  Syndicate is very  little  sho rt of a 
million, and  th ere  are 6,500 indiv idual shareholders 
on our register. Moreover, th a t  capitalization  is 
based no longer upon mere prospects, b u t on very  
large proved reserves of t in  oxide th a t  we own and  
are developing and m ining. I t  also represents 
extensive shareholdings in  o th er producing 
com panies and, as im p o rtan t as any  of our posses
sions, th e  sm elter p lan t th a t  we ourselves have 
bu ilt and  equipped. To-day th e  Syndicate mines 
as m uch a lluvial t in  as an y  o th er producer in  th e  
Em pire, while our o u tp u t of m etal, constitu ting  
an  appreciable p a r t  of th e  w orld’s supplies, has 
brought us to gether w ith  th e  largest in te rests in 
th e  industry . W ith in  a few weeks, if th e  agree
m ents which have been provisionally concluded 
are duly  confirmed— as I have no doubt th ey  will 
be— th e  Syndicate will be definitely established 
in  a p redom inan t position in  N igeria, and  th a t  
position will be reinforced, as i t  should be, by  
a situation  in  M alaya of even g reater m agnitude 
and  no lesser poten tialities. W e have faced 
difficulties and  dangers of no m ean order in  arriv ing  
a t th is  p o in t : we are m arching in  th e  van  of 
progress, and o th er hazards will inev itab ly  impede 
and  in te rru p t our advances. This th en , ladies 
and  gentlem en, is th e  m om ent when I  feel th a t  
I should m ake w ay for others b e tte r  able to  bear 
th e  b ru n t, when I m ay lay down m y arm s w ithout 
any  fear of betray ing  th e  generous m easure of 
confidence you have given me in  th e  past. You 
are th e  proprietors of an in stitu tio n  of in te rnational 
im portance and  w ith  g reat power for good in  th e  
industry . B ut energetic  and virile  leadership 
was never m ore v ita lly  necessary th an  i t  is a t  th e  
present tim e and  will be in  th e  years to  come ; 
there  m ust be no hesitancy  a t  th is  stage, and  such 
guidance as I m ight still be able to  give is no longer 
of sufficient im portance to  ju stify  m y barring  
th e  w ay to  younger m en b e tte r  able to  bear the  
stra in  and  b e tte r  qualified to  carry  on where I 
feel th a t  I should, and  am  en titled  to , lay  down 
m y burden.

Conditions were vastly  different in  our early  
days to  those which have prevailed  during  the  
p ast tw o years. In  1926 th e  w orld produced 
some 4,000 tons less th a n  th e  t in  delivered in to  
consum ption and  th e  average price for th e  year was 
¿291. This year, on th e  o th e r hand , consum ption 
will probably  be a sim ilar am ount beh ind  produc
tion , an d  th e  average price of th e  m etal is a t  least 
¿86 a  to n  lower. I t  is a n  old p o in t, b u t one w orth
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m aking  again , th a t  th e  re la tiv e ly  sm all difference 
betw een th e  deficiency in  1926 and  th e  cu rren t 
excess, say  tw ice 4,000, o r 8,000, tons, has cost 
th e  ind u stry  n o t less th a n  ¿80 a to n , or m ore th an  
14 m illions in  ha rd  cash on th is  y e a r’s ou tp u t, 
while th e  only com pensation for th a t  appalling 
loss is th e  sum  received for th e  unw anted  8,000 
tons, certa in ly  n o t appreciab ly  m ore th a n  a million 
and  a half. Yet, during  those four years th e  w orld ’s 
annual consum ption increased by  no less th an  
25% , stocks w ere a t  a  m in im um  in  1926 so th a t  
production  had  to  be b rough t in to  line  w ith  th e  
requ irem ents of consum ers, and  th a t  m ean t an  
increase of 35,000 tons as betw een th e  o u tp u t 
in  1926 and  in  1929. A n ad ju s tm en t so fine as 
to  obv iate  th e  accum ulation  of 6,000 tons, or, say, 
4% , in  any  one year is clearly  beyond hum an 
calculation. To aim  a t  increasing  your production  
b y  35,000 tons and  actually  to  do so b y  41,000 
tons canno t readily  be condem ned as bad  shooting.

V ery p a te n tly  th e re  is som ething radically  
wrong w ith  an  in d u stry  which depends for its  
leg itim ate  profit upon th e  upholding of such slender 
m argins, and  v ery  definitely, as I  have urged 
upon previous occasions, i t  is th e  business of 
producers them selves to  ta k e  such precau tions 
as will obv iate  for all tim e th e  persistence and  
th e  recurrence of th e  chaotic  conditions th a t  now 
o b tain . H appily , producers have of la te  aw akened 
to  a sense of th e ir  responsib ility  and  are now seeking 
energetically  in  co-operation th e  only  practical 
rem edy for th e  p resen t disorder. You will wish, 
and  will be glad to  know, th a t  your d irectors have 
given th e ir  fullest support to  th e  co-operative 
m easures w hich i t  is sought to  b rin g  in to  practice. 
T he Syndicate was am ong th e  earliest of th e  
app lican ts to  jo in  th e  T in  Producers' Association, 
now a  strong  and  determ inedly  progressive 
organization w ith  a m em bership representing  
practically  th e  en tire  body of E m pire  producers.

A nd now I come to  th e  accounts. T hey  are 
presen ted  in  th e  sim ple form  w ith  which you 
have becom e thoroughly  fam iliar. The profit 
an d  loss and  appropria tion  accounts are se t fo rth  
on pages 14 and  15, and  th e  balance-sheet occupies 
th e  tw o preceding pages. As th e  deta ils of these 
accounts are reviewed very  fully  on pages 7, 8 
and  9, and  you have h ad  th e  rep o rt in  your hands 
for some tim e, i t  will suffice for me to  add a b rief 
com m entary  on th e  figures them selves. A dverting  
in  th e  first instance to  expenditu re , you will observe 
th a t  d irec to rs’ fees rem ain  constan t a t  ¿1,700, 
b u t th a t  th e  general expenses have increased by 
¿9,600. T his increase is v ery  largely due to  th e  
num ber of m eetings we were obliged to  hold during 
th e  y ear in  connection  w ith  expansions, absorptions, 
and  th e  re la tive  increases of cap ital. In  all such 
cases i t  has been our aim  to  place before you fully 
and  clearly  all th e  a p p u rte n an t facts and, as a 
su b stan tia l p roportion  of th e  Syndicate’s capital 
is now  held on bearer w arran ts, i t  was doubly 
needful for us to  m ake free use of th e  public  Press 
in  connection  w ith  these  various m eetings in order 
to  m ain ta in  due con tact w ith  all shareholders. 
N otw ithstand ing  th e  ever-w idening scope of th e  
business, general charges show b u t little  increm ent 
and  secretaria l fees rem ain  unchanged.

On th e  opposite side of th e  profit and  loss account, 
n e t revenue shows some appreciable setback, as 
is indeed inev itab le  in  such a  year. You will 
recognize th a t  th e  alm ost u n in te rru p ted  depression, 
while possibly facilita ting  to  some ex te n t our 
policy of expansion, of w hich th e  benefit is

necessarily  deferred, affected d iv idends m ost 
adversely, deprived us of th e  o p p o rtu n ity  to  earn  
commissions and also curta iled  profitable realizations. 
B u t a fte r  tak in g  in to  account th e  increased  exp en d i
tu re  to  which I have  referred  and  in te rm ed ia te  
ad justm en ts , th e  balance (of ¿192,872 Is. 2d.) 
transferred  to  balance-sheet com pares n o t so very  
unfavourab ly  w ith  th e  sum  sim ilarly  transferred  
in  las t y e a r’s appro p ria tio n  account. I  said  last 
D ecem ber th a t  d iv idends received, a lthough  showing 
a  d is tin c t im provem ent, were o u t of p roportion  
to  th e  sum s invested , because o u r resources are 
so largely em ployed in  developing n ascen t e n te r
prise. W hile th is  is still th e  case and, in  add ition , 
our revenue from  dividends has suffered sub
s tan tia lly  b y  reason of th e  m uch lower price for 
th e  m etal, I am  glad to  be able to  te ll you th a t  we 
have actually  received in  d iv idends th is  year 
m ore th a n  2 |  tim es th e  sum  th a t  accrued from  th a t  
source d u ring  th e  p receding year.

F o r th e  reasons a lready  sta te d , our revenue 
from  o th e r sources has in ev itab ly  proved  re 
actionary , b u t while we m ay  n o t be justified  in 
counting  for some tim e  to  come upon a n y  great 
im provem ent in  our profit derived  from  ven tures 
o r from  th e  sale of investm en ts , th e re  is every 
reason to  hope th a t  revenue in  th e  form  of dividends 
will, as in  th e  past, con tinue  to  show a stead y  
expansion. T he Syndicate  is also now  a  p roducer 
on a large scale, an d  th e  regu lar incom e w hich is 
a lready  accruing from  th e  o p eration  of ou r own 
m ines will p lay  an  increasingly  im p o rtan t p a rt 
in  your fu tu re  profits.

T urn ing  to  th e  balance-sheet, th e  cap ita l in  
issue a t  th e  end  of th e  year was ¿694,000, com pared 
w ith  ¿500,000 a t  th e  las t closing, and  reserves— 
o th er th a n  tax a tio n  reserve— had  increased from 
¿625,000 to  ¿745,777, w hich we are  proposing, by  
tran sfer from  th e  appropriab le  balance, to  increase 
still fu rth e r to -day  to  th e  sa tis fac to ry  round  sum 
of ¿800,000. C reditors a t  ¿7,180 a re  a b o u t ¿1,000 
lower, b u t w hereas last year we h ad  th e  sum  of 
¿188,000 on deposit w ith  T in  Selection T rust, 
our account w ith  th e  T ru s t a t  S ep tem ber 30, 
1929, show ed a balance in  th e  T ru s t’s favour 
of ¿397,500.

I said  w hen addressing  you  la s t y ea r th a t  if 
we were to  continue w ith  our p rogram m e of active 
progression we m ust be read y  to  tak e  advan tage  
of good th ings w henever th e y  offered, and  th a t, 
for th is  reason, cash was w ith  us in  essence a 
fluctuating  com m odity. I also explained our 
financial re la tionsh ip  w ith  T in  Selection T rust, 
po in ting  o u t th a t  we were p e rm an en tly  in  account 
w ith  th e  T ru st and  in  en jo y m en t of an  open 
facility , as well as of a  reciprocal a rran g em en t 
which operated  to  our m u tu a l benefit w henever 
our own cash balances ten d e d  to  becom e unduly  
swollen, as a t  th a t  tim e  th ey  h appened  to  be. 
Since th en  our business has been so largely  confined 
to  one d irection , th e  acqu isitive , th a t  th e re  has been 
b u t l it t le  reciprocity  in  our financial re la tions 
w ith  th e  T rust, and, although  th e  adverse  balance 
has been su b stan tia lly  reduced since th e  close of 
th e  year, we are  still v e ry  m uch beholden to  th e  
T rust. You will, how ever, ap p rec ia te  th a t  our 
respective in te res ts— p articu larly  in  th e  N igerian  
field— are very  m uch in terw oven  and  th a t  th e  
T ru st is our largest ind iv idual shareholder.

The to ta l expansion of some ¿658,000 on th is  
side o fjth e  balance-sheet is offset on th e  asset side 
b y  an  increase of ¿446,000 in investm en ts , calculated 
a t  or u nder cost, of ¿116,000 in  p rop erties  and
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ventu res, an d  of ¿159,000 in  loans and  advances. 
Dealing first w ith  th e  in vestm en t figure, you will 
have observed th a t  some ¿501,000 has been invested 
in subsid iary  com panies. This includes th e  whole 
of th e  cap ita l of th e  Penpoll T in  Sm elting Com pany, 
m ore th a n  90% in  each case of th e  issued capital 
of Polhigey T in , L td ., and  P ark an ch y  T in , L td ., 
and  a  m ajo rity  holding in  London . N igerian T in 
T rust, L td . Penpoll, to  which I have a lready 
referred, is also discussed in  some deta il on pages 
3 and 4 of th e  report, while th e re  is a concise 
reference to  P ark an ch y  an d  Polhigey on pages 6 
and 7, and I will co n ten t m yself w ith  adding th a t, 
a lthough Cornish m ining en terprise  m ay  be th e  
first to  feel th e  d raugh t in  tim e of stress, we have 
equipped our p roperties in  th a t  county  w ith  th e  
best of p lan t and  m achinery, so th a t  th ey  m ay 
survive all th e  buffeting of fa te , and  th a t  a t  
Polhigey, in  particu lar, we have a m ine whose 
costs are p robab ly  th e  lowest in  Cornwall and  which 
will still be y ielding appreciable quan tities of tin  
ore w hen even th e  nam es of m any  of th e  p resen t 
alluvial producers have long been forgotten. The 
London N igerian  T ru st was form ed, as you will 
rem em ber, to  assem ble and  define some of our 
group shareholdings in  N igeria  and to  facilitate  
the  consolidation now in  progress.

In  addition  to  our investm ents in  subsidiaries, 
we have funds invested  in  some 30 d ifferen t 
companies, involving an aggregate sum  of ¿804,024. 
You are a lready  aw are th a t  by  far our largest 
investm ent is in  Associated T in  Mines of N igeria, 
and th a t, for reasons which I have a lready expounded 
a t  length, we a tta ch  very  special im portance to  th a t 
investm ent. A pproxim ately ¿215,000 of th e  above 
sum is invested  in  E astern  dredging undertakings, 
several of which are deta iled  in th e  report, and some 
¿70,000 in o ther N igerian tin  producing companies. 
In  our rep o rt we have said th a t  i t  is an  invidious 
task  to  a tte m p t any  reliable va luation  of so diffuse 
a schedule of investm ents under such abnorm al 
conditions, bo th  in re la tion  to  th e  Stock Exchange 
generally and to  ou r industry  in  particu lar, as 
obtained a t th e  close of our year and unhappily  
still prevail. M any shares have depreciated  o u t of 
all proportion, p a rticu larly  those in  which there  
has been a fairly  open m arket, while in o ther cases 
the price has rem ained s ta tic  only because there 
have been no dealings of consequence. B u t i t  so 
happened th a t  we were called upon to  review  and 
to  revalue all our investm ents a t  th e  d a te  of the  
balance-sheet, for th e  purpose of th e  circular 
which was posted to  you on O ctober 9, and, a fte r 
consultation w ith  th e  auditors, we took  th e  curren t 
quotations in  respect to  quoted  holdings and  a 
conservative basis for all o th er investm ents. T h at 
valuation  disclosed a depreciation of only ju s t over 
¿70,000. Since th en , as you are aware, conditions 
have n o t im proved, e ith e r in our ind u stry  or in  the  
Stock M arket, bu t, w ith  your sanction, we are 
increasing investm en t reserve fund to  ¿200,000, 
so th a t  we m ay face w ithout undue concern, if n o t 
w ith  equan im ity , any  additional depreciation up 
to  ¿130,000, and  for th e  p resen t we are certain ly  
well below th a t  figure.

Properties and  ven tures s tand  in  our books 
a t  some ¿201,000. You are well acquain ted  w ith  
th e ir  n a tu re  and will be disposed to  agree w ith  me 
th a t  th ey  are m odestly valued, even in th e  present 
s ituation , and  th a t  w ith  o rd inarily  favourable con
ditions you m ay expect to  derive therefrom  profits 
m any  tim es exceeding th e  to ta l sum  a t  whch th ey  
figure in  our books.

D ebtor balances, reduced from  ¿31,709 to  ¿11,732, 
call for no com m ent, b u t loans have  increased by  
¿159,000. I t  has always been our p ractice  to  assist 
in th e  finance of Penpoll and th e  increasing tu rn o v er 
of th e  sm elter has na tu ra lly  caused its  requirem ents 
to  expand. The rearrangem en t m ade last year, 
as betw een T in  Selection T rust and  th e  Syndicate, 
of our Cornish s ituation  has throw n upon us some 
of the  burdens which were previously carried  by  the  
T ru st and  also involved us in  finding th e  finance 
needed to  com plete th e  equipm ent of those mines. 
This happ ily  has now been done, and u nder reason
able conditions we have a t  least reached th e  lim it 
of our obligation in these d irections and  m ay even 
expect to  begin to  derive some benefit therefrom . 
S undry  loans account for ¿53,000 of th e  to ta l 
increase, and th a t  is explained by our in te rest in 
C entral Am erica, which we have sought to  p ro tec t 
and  where, a fte r m uch disappointm ent, our engineers 
now hold ou t every  prospect in  due course of our 
m aking some substan tia l recovery.

Ladies and gentlem en, I have dw elt a t  con
siderable leng th  upon these  figures, because i t  is 
m y desire th a t  you should have  th e  fullest in form a
tio n  I can furnish. B u t I  should p o in t out th a t  th e  
s itu atio n  has changed so drastically  owing to  our 
fu rth e r acquisitions since th e  da te  of th e  accounts 
which I have been reviewing, th a t  th e  present 
p ictu re  bears b u t little  resem blance to  th a t  depicted 
in  th e  report now before you. Moreover, n e ither 
p ictu re  is destined  to  survive very  long if th e  
com prehensive am algam ations th a t  you are to  
consider in  a fo rtn ig h t’s tim e m eet w ith  general 
approval.

I  do n o t propose to  discuss those recen t develop
m ents to-day, indeed th ey  are no p a rt of our agenda, 
and  th ey  do n o t arise ou t of a  consideration of 
last year's  acco u n ts; b u t as I myself shall be vacating  
th e  chair in  a few m inutes, I should like you to  know 
th a t  these  developm ents represen t m onths of 
arduous labour u n d ertaken  solely in  your in terest. 
I t  m ay  be, i t  probably  will be, th a t  th e  scheme which 
has been so p a tien tly  and  m eticulously evolved 
does n o t find in s tan t favour w ith  every  one of you. 
E ven  a lthough i t  bears th e  hall-m ark  of two 
distinguished firms of accountan ts who have m ade 
th e  m ost exhaustive investigation  in to  every  figure, 
and  indeed every  circum stance bearing upon the  
situation , some of you m ay a t first sight be disposed 
to  question  th e  equities involved. If th a t  be so, 
I would ask you to  tak e  th e  broadest possible view. 
The p resen t position in  our ind u stry  is n o t a h appy  
one and  th e  prospects are still very  obscure. We 
have our own difficulties and tribu la tions w ithin 
th e  industry , b u t also we have to  face in  ever- 
increasing m easure th e  concentrated  com petition of 
o th er rival m etals, th e  volume of whose production 
—unlike th e  o u tp u t of t in —does no t rest upon any  
lim ita tion  of prim ary  deposits. O utlets' have to  be 
found for th e  constan tly  expanding production  of 
those m etals, and  we m ust look to  i t  th a t  m a rk e ts  
are n o t cap tured  a t  our expense th rough  stronger 
an d  more vigorous organization. This is essentially 
th e  day  of consolidations, and  t in  has lagged 
desperately  far behind. I t  is n o t therefore a m om ent 
for captious criticism , and  it  is n o t th e  tim e to  
cast our m inds back  and  inqu ire  why th is  and  th a t  
should have happened a year or tw o ago. We m ust be 
determ ined  to  focus all our a tte n tio n  upon th e  
p resen t and  th e  im m ediate fu ture. T hat, ladies and 
gentlem en, is w hat m y colleagues and  I have tried  
to  do, i t  is also w ha t th e  o th er associated B oards 
have done, and, recognizing th e  support you have
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alw ays given us, I feel th a t  i t  is n o t too m uch to  
hope th a t  everyone of you will be equally  b ro ad 
m inded in  your outlook.

T here  are tw o o th er m atte rs  n o t d irec tly  arising 
o u t of to -d ay ’s agenda upon which, however, I th in k  
th a t  I should briefly touch. Considerable public ity  
has of la te  been given to  th e  various m ethods adopted  
in  connection  w ith  th e  reg is tra tio n  of shares of 
group com panies, and  recen t u n fo rtu n ate  even ts in 
th e  C ity have  served to  expose th e  weaknesses 
and  dangers of some of those m ethods. Some 
years ago our secretaries caused a thorough investiga
tio n  to  be m ade in to  th e  p rincip les of group reg is tra 
tion , and, as th e  resu lt of th a t  investigation , im prove
m ents an d  safeguards w ere in troduced  which have 
since rem ained  in  continuous operation , and  are 
indeed an  in teg ral p a r t  of th e  com prehensive 
system  th a t  form s th e  basis of th e  tran sfe r d e p a r t
m en t w hich handles all th e  group registers. Am ong 
these  safeguards th ere  is, as a  m a tte r  of course, 
a  com plete system  of in te rn a l checking, b u t, in 
add ition , all transfers and  certificates, tog e th e r w ith 
th e  registers of m em bers of every  com pany, are 
exam ined and  au d ited  by  th e  ch artered  accountants, 
and  a  full rep o rt su b m itted  to  th e  directors 
concerned a t  each B oard  m eeting p rio r to  th e  signing 
and  issuance of an y  share certificates. You m ay 
indeed very  p robably  have  observed th a t  every  
certificate  bears th e  a u d ito r’s stam p. W e have 
therefore  every  reason to  feel, an d  i t  is well th a t  
you should know, th a t  our organ ization , as well 
as th a t  of every  co n stitu en t m em ber of th e  group, 
is thoroughly  efficient in  th is  respect, an d  th a t  th e  
risks a tte n d a n t  upon th is  class of w ork  have  been 
reduced to  th e  m inim um .

I should also like  to  tak e  th is  o p p o rtu n ity  to  
assure you, if th a t  be necessary, th a t  n e ith e r th e  
Syndicate no r an y  of th e  affiliated o r associated 
undertak ings have ever been in  an y  w ay connected 
w ith  th e  groups whose affairs have recen tly  aroused 
so m uch controversy, no r have we a t  an y  tim e  held 
shareholdings in any  of those  com panies.

A nd now, before p u ttin g  th e  resolu tion  to  you, 
I should like  to  m ake a few personal rem arks. 
A lthough tim es are  bad  and  th e re  are  m any  
difficulties to  be surm ounted , I am  com pletely 
confident th a t  your fu tu re  prospects are established 
on an  even sounder basis th an  th ey  have been during 
th e  past. I hope you will p e rm it me to  say  th a t  I 
am  proud of our p a s t achievem ents. Since Septem 
ber, 1925, w hen th e  London T in  Syndicate  was 
founded, we have m ade u n in te rru p ted  and  steady  
progress, and  in  th e  four years, during  w hich we 
have been m ainly  occupied in building up th e  busi
ness, i t  has been possible to  d is trib u te  no  less th an  
150 pe r cent, in  d ividends. W ith  any  reasonable 
im provem ent in  th e  situ a tio n , which is now surely 
overdue, th e  m ain tenance of sa tisfac tory  dividends, 
based upon actual production , should be  assured. 
O ur policy has been to  m ake th is  com pany one 
of th e  m ost com prehensive tin -p roducing  u n its in 
th e  world, and  I would express to  you m y convic
tio n  th a t  we have  a lready  gone a  long w ay  tow ards 
succeeding in th a t  endeavour. The Syndicate has 
continuously  ex tended  its  m in ing  operations in 
N igeria  and  its  in te res ts  th ro u g h o u t th e  E ast, and  
in  all those countries you have  w itnessed th e  
am algam ation  of in te res ts  w ith  o ther com panies 
which have  led  to  im proved econom ic m anage
m ent, to  th e  in troduction  of larger and  m ore m odern 
p lan t an d  to  su b s tan tia l expansion of ore reserves. 
F u rth e r, our p resen t s tren g th  is derived n o t only 
from  our m ining in te res ts in  th e  various countries,

b u t also from  th e  fact th a t  we were successful in 
becom ing our own sm elters, and  th u s in  a tta in in g  
th e  unique position of being  able to  m ine, sm elt and 
m ark e t our own m etal.

We have also now been able to  ex tend  our policy 
of th e  economic w orking of larger u n its  by  th e  am al
gam ation  of th e  Penpoll T in  Sm elting Com pany w ith  
o th e r im p o rtan t sm elting  com panies in th is  cou n try  
and in M alaya, an  o rien ta tio n  th a t  can n o t fail to  bring 
th e  E as t in to  closer un ion w ith  th e  W est and  to  
facilitate  co-operative d istribu tion  from  all centres.

These achievem ents are records of w hich I am 
proud, and, a lthough  th e y  have  en ta iled  h a rd  work 
in th e  past, i t  has been constructive  w ork which has 
been a pleasure to  me an d  to  m y associates on the  
B oard. The seeds have been p lan ted  and  th e  trees 
have grown. T he roots are now  firm ly em bedded 
and  th e  b ranches have spread  in  m an y  directions. 
H aving  aided in  lay ing  o u t th e  o rchard  and  con
s tru c tin g  th e  design, I feel I m ay  fa irly  leave the  
fu rth er cu ltivation  and  th e  gathering  of th e  fru it 
to  younger m en. I do n o t like  p rophets , b u t I will 
for once prophesy th a t  th e  tim e  is ve ry  n ea r when 
you will get a b e tte r  price for your fru it, and,ladies and 
gentlem en, I w ish you long and  continued success.

I will now  m ove : “  T h a t th e  re p o rt of th e
d irectors and  th e  s ta te m en t of accounts for th e  year 
ended Septem ber 30, 1929, now su bm itted , be 
received, approved and  adopted , an d  th a t  a dividend 
of 20% , less incom e-tax  a t  4s. in  th e  for th e  year 
ended Septem ber 30, 1929, be pa id  on Ja n u a ry  10, 
1930, in  respect of shares num bered  1 to  550,000 
inclusive to  th e  holders of such shares reg istered  in 
th e  books of th e  com pany on Ja n u a ry  9, 1930.” I 
will ask Mr. John  Howeson to  second th a t  resolution.

Mr. Jo h n  Howeson said  : L adies an d  gentlem en, 
in  rising to  second th e  adoption  of th e  accounts, 
I have b u t little  to  add  to  th e  e loquen t an d  illum in
a tin g  review  of th e  S ynd ica te ’s ac tiv ities  to  which 
we have ju s t been p riv ileged  to  lis ten . Only two 
or th ree  weeks have elapsed since I was in v ited  to  
jo in  your B oard, bu t, b y  reason of th e  com prehen
sive investiga tion  so recen tly  concluded, th ere  has 
fo rtu n ate ly  been no lack of d a ta  read y  a t  hand  to 
enable me to  ob ta in  fo rth w ith  a th o rough  insight 
in to  th e  affairs, n o t only  of your Syndicate , b u t also 
of th e  several com panies w hich i t  is proposed to 
m erge therew ith . M oreover, as chairm an  of the 
A nglo-O riental M ining C orporation , I had , of course, 
a lready  a  fairly  close w ork ing  knowledge of the  
wide-flung in te rests com prised w ith in  th e  Syndicate 
and  th e  affiliated enterprises. In  responding, as I 
did very  read ily  to  your d irec to rs’ in v ita tio n , I 
laboured  under no delusion th a t  th e  app o in tm en t 
was likely  to  p rove a sinecure. I am  conversan t w ith  
th e  difficulties in to  which th e  in d u stry  has drifted, 
and, although  th e  critica l y ea r th a t  ends to-m orrow  
has b rough t producers th ro u g h o u t th e  world 
very  m uch closer to g eth e r, I have  no m ind  to  
m inim ize th e  dangers and  th e  hazards which still 
beset our p a th .

Sir W alter Scott described necessity  as the  
“  best of peacem akers as well as surest p rom pter 
of in v en tio n ,” and  th e  T in  P roducers’ Association 
bears im pressive te s tim o n y  to  th e  w isdon th a t  
underlies those  words.

Ladies and  gentlem en, th e  sp ir it  of co-operation, 
w ithou t which th e  in d u stry  could n o t hope to  
prevail against th e  disorganization  th a t  has b rough t 
us to  our p resen t pass, was born  w hen th e  producers 
decided upon an  association ; i t  has th riv e n  lustily , 
and  will en te r  upon th e  New Y ear adolescent, full 
of v ita lity  and  read y  to  do b a ttle  for th e  cause of

40



T H E  M IN IN G  MAGAZINE

tin . I have said th a t  i t  would be idle to  u nderra te  
th e  m any  difficulties th a t  s till ten d  to  obstruc t 
progress. Y our support, ind iv idual and  collective, 
was never m ore cogently  needed th a n  i t  is to-day. 
B ut I th in k  I m ay say th a t  there  has been good and 
definite progress, and  I say so w ith  th e  g reater 
conviction because th e  leaders of th e  industry  
to  a  m an have rallied around  th e  flag of co-operative 
effort. For, while m y associates and  I have done, 
and will, of course, continue to  do, w ithou t fear or 
favour, w hatever we can to  help in  im proving its 
sta tus, we m ake no claim  to  th e  leadership of th is 
ancien t industry .

There are o thers who have actively  espoused 
the  cause of tin  m uch longer th an  we have whose 
success in  th a t  cause is w ritten  for all to  read. 
In  the  case of M alaya, for exam ple, th ere  are th ree  
ou tstand ing  nam es which are household words 
w herever t in  is m ined, and  i t  is no sm all satisfaction 
to  know th a t  Mr. C. V. Thom as, th e  chairm an of th e  
Tronoh group, and  th e  doyen of th e  industry , has 
devoted himself w holeheartedly, first to  th e  e stab 
lishm ent of th e  association, and  th en  to  its vigorous 
developm ent ; th a t  Mr. F ra n k  Mair, so long asso
ciated w ith  th e  illustrious firm of Osborne and 
Chappel, th e  fa thers of th e  M alayan dredging 
industry , has since th e  foundation  been a councillor 
and, despite th e  m any  calls upon his tim e, an active 
m em ber of th e  executive com m ittee, and, indeed, 
th a t  he is th e  sponsor of th e  p lan  which M alaya 
has acclaimed as th e  b est so lu tion  of its  p a rticu la r 
problem s and  which th e  council has adopted  as the  
basis for a world-wide scheme ; th a t  Mr. S tephens, 
whose dredging com panies are am ong th e  largest 
and m ost successful in  th e  world, and  therefore best 
able to  w ithstand  th e  least favourable conditions, 
should have publicly  enunciated  and will follow a 
policy of inh ib ition , which canno t fail to  inspire 
all those sim ilarly situated .

And beyond th e  confines of th e  E m pire , in the 
forefront of p roduction , are our neighbours in the  
D utch  E as t Indies, who already  have shown us a 
lead in  no u n certa in  m anner. The enlightened 
adm in istration  of B anka, th a t  im m ense consolidation 
of m ines and  a lluvial trac ts  from  which th e  N e th er
lands E as t In d ian  G overnm ent ob ta ins its  annual 
ou tp u t of some 20,000 tons of m etal, have always 
conducted th e ir  en terprise  on th e  m ost conservative 
lines. In  th e  boom year of 1927 th e  B anka  produc
tion was com puted a t  21,600 tons ; in  th e  first year 
of depression, 1928, th a t  figure was reduced by no less 
th an  900 tons ; and th is year there  has been a fu rth er 
and still more drastic  ab atem en t of the  ou tpu t.

Again, w ith  regard  to  Bolivia, I feel th a t  the  
association m ay claim  all th e  leading producers 
as its friends, and  th a t  th e  sp irit of co-operation 
has m et w ith  in s tan t recognition on every hand.

So much for progress and for th e  hopes in general 
th a t we m ay leg itim ately  en te rta in  in respect to  the  
year 1930. As far as your own com pany is concerned, 
I would say  th a t  you hold a good hand  w ith  m any  
tru m p  cards. T h a t you have w eathered  so success
fully the  storm s of th e  p ast year— m ighty  upheavals 
th a t  have n o t m erely d istu rbed  our own industry , 
b u t rocked th e  m oney m arkets, and  shaken the  
stock m arkets of th e  w orld—poin ts to  p ruden t 
m anagem ent, and  th e  exercise of prudence under 
such difficult conditions is no m ean task . The 
success of any  com pany m ust depend largely upon 
good m anagem ent, b u t th e  p rosperity  of every 
tin  m ining com pany in  th e  w orld will hang 
ultim ate ly  upon th e  price of th e  m etal and  the  
fundam ental conditions in the  industry  ; and if those

conditions are unsound, th en  you will agree th a t  
all the  energies of your B oard should be d irected  
tow ards th e ir  b e tte rm en t. Y our C hairm an has 
to ld  you th a t  th e  B oard  has n o t sh irked  its  respon
sibilities in th a t  direction, and  I am very  earnestly  
of th e  opinion th a t  there  m ust be no relaxation  in 
th e  fu ture.

Before s ittin g  down, I should like to  say a word 
regarding th e  changes on th e  Board which come 
before you for confirm ation th is  afternoon. Lord 
A skw ith has to ld  you how re lu c tan tly  he is lay ing 
down th e  burden of office. I am  sure th a t  I am 
voicing th e  sen tim ents of all th e  d irectors when 
I say  th a t  th e  Board, too, views his re tirem en t 
w ith  very  real regret. We are deeply indeb ted  to  Lord 
A skw ith for his unrem itting  labours in  th e  in te r
ests of th e  Syndicate, no less th an  for th e  unfailing 
courtesy which has endeared  h im  to  his colleagues 
and, indeed, to  th e  whole staff. I t  is no small 
achievem ent to  have p iloted successfully an u nder
tak in g  such as yours th rough  th e  p ast four years— 
years fraught w ith  difficulties and  perplexities. 
B ut, however re luc tan tly , we m ust recognize th a t 
Lord A skw ith is en titled , a fte r years of strenuous 
labour, to  tak e  th ings m ore easily. W e all know 
how determ inedly  he has worked for consolidation 
and co-ordination w ith in  th e  industry , and  i t  is 
perhaps fitting  th a t  he should choose to  lay  down 
the  m antle  of his office a t  th e  m om ent when the  
various in te rn al mergers, of which he has always 
been th e  staunchest advocate, are alm ost w ith in  
sight. I t  only rem ains for us, ladies and gentlem en, 
to  th an k  Lord A skw ith for th e  g reat service th a t  
he has rendered  to  your com pany and  to  assure him  
th a t  th e  work, s ta rted  more th an  four years ago and 
continued un til to-day w ith  u n abated  vigour, will be 
carried on un til com plete success crowns our efforts.

Sir E dw ard Locke-Elliot, who is also re tirin g  a t 
th is  m eeting, is equally  en titled  to  our grateful 
recognition. L ike th e  C hairm an, he was an original 
m em ber of th e  Board, his services have been given 
unstin ting ly , he is a T in  m an a t  h ea rt and will 
rem ain  such for all th e  m any  years we hope he  will 
be spared to  enjoy his re tirem ent.

Lord B rabourne and  Mr. Oliver H oare, whom the 
d irectors have nom inated  for th e  tw o vacancies on 
th e  Board, come to  us w ith  redoubtable repu ta tions 
won on o ther fields, b u t bo th  of them  are t in  m en, 
too, w ith  an  in tim ate  knowledge of th e  p lateau 
ind u stry  in N igeria. They bring  w ith  th em  a  very  
wide experience of th e  E m pire m ining industries, 
and  th ey  represen t one of th e  oldest and m ost 
powerful of th e  London m ining houses, which has 
now tu rn ed  its  a tte n tio n  tow ards our m etal. The 
association is one from  which we stand  to  gain 
im m easurably, and I have no hesita tion  in acclaiming 
i t  w ith  enthusiasm . As for myself, I can only  say 
th a t,  if you honour me by  confirming m y ap p o in t
m ent, I will do m y u tm ost to  p ro tec t and  fu rth er 
your in terests in  any  and  every  direction. I have 
very  m uch pleasure in seconding th e  resolution 
which has a lready been read  to  you.

The m otion was p u t to  th e  m eeting and carried 
unanim ously in  th e  absence of question or comm ent.

The election of Mr. John  Howeson to  a seat on 
th e  B oard was unanim ously confirmed, and  Lord 
B rabourne and  Mr. O liver V aughan G urney Hoare 
were unanim ously elected directors.

The auditors, Messrs. F itzp a trick  G raham  and 
Co., were reappointed , and a h earty  vote of th anks 
to  th e  C hairm an, d irectors and  staff, w ith  a special 
tr ib u te  to  Lord A skw ith for his services to  the  
com pany, closed the  m eeting.
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RH OD ESIA N  SELECTION TRUST, LTD.
Directors : A. C hester B e a tty  (Chairman), C. W . Boise, J . A. D unn, T. F . F ie ld , E . E . M arshall, G. R. 
Nicolaus, D. R ichardson, W. Selkirk, A. D. Storke. M anager in  Northern R hodesia: R . J . P a rk er. 
Secretary : D. C. D ’E a th . Office : Selection T ru s t B uilding, M ason’s A venue, Colem an S treet, London, 

E.C. 2. Formed 1928. Capital issued : ¿755,317 15s. in  5s. shares.
B usiness : E x p lo ra tio n  and  developm ent of copper p roperties in  N o rth e rn  R hodesia.

T he first o rd in ary  general m eeting  of th e  
R hodesian  Selection T rust, L td ., was held on 
D ecem ber 18 a t  R iv er P la te  House, F in sb u ry  
Circus, E.C. Mr. A. C hester B e a tty  (C hairm an of 
th e  com pany) presided.

T he S ecretary  (Mr. D. C. D ’E a th , F .C .I.S .) 
having read  th e  no tice  convening th e  m eeting  and 
th e  rep o rt of th e  auditors,

T he C hairm an said : G entlem en,— In  accordance 
w ith  th e  custom ary practice , I propose, w ith  
your perm ission, th a t  th e  d irec to rs ' rep o rt and  
s ta te m en t of accounts to  Ju n e  30 last, w hich have 
been  du ly  circu lated  to  all shareholders, be tak en  
as read. In  o rder to  com ply w ith  th e  provisions 
of th e  Com panies Act, 1929, an  incom e an d  expendi
tu re  account covering th e  period  of th e  accounts 
has been prepared , an d  is here on th e  tab le  for an y  
shareholder who desires a  copy.

The orig inal c ap ita l of th e  company- consisted 
of 2,000,000 5s. shares. Of these, 1,200,000 were 
issued fully paid  to  th e  vendors and  th e  rem ain ing
800,000 for subscrip tion  a t  par. In  Ja n u a ry  last 
th e  cap ita l was increased  to  4,000,000 shares by  
th e  crea tion  of 2,000,000 new  shares of 5s. each. 
In  F eb ru a ry  1,000,000 of these were offered to  
and  subscribed for by  shareholders a t  p a r  pro ra ta  
to  th e ir  holdings, and  in  A pril a fu rth e r 503,475 
shares were offered to  and  subscribed for by  sh a re 
holders pro ra ta  to  th e ir  holdings a t  a  p rem ium  
of 5s. p e r  share. O ut of th e  to ta l  of 50,000 shares 
reserved for issue to  th e  staff, 20,850 have  been 
issued a t  ¿1 p er share. The to ta l  issued cap ital 
of th e  com pany a t  th is  d a te  is th u s 3,524,325 
shares of 5s. each. In  o rder to  finance th e  develop
m en t of your p roperties th e  cap ita l was fu rth e r 
increased on N ovem ber 4 las t to  5,000,000 shares 
of 5s. each. T here  a re  th u s availab le  for issue to  
shareholders 1,446,525 shares. From  th e  balance- 
sheet you will no te  th a t  th e  to ta l  am oun t expended 
on prospecting  and  developm ent in  th e  N ’K ana 
Concession to  Ju n e  30 las t am ounted  to  ¿302,682, 
of which, u nder th e  term s of th e  agreem en t w ith  
th e  B w ana M ’K ubw a Copper M ining Com pany, 
L td ., th a t  com pany prov ided  ¿76,349.

T he expenditu re  on th e  M ufulira m ine am ounted  
to  ¿143,165. Since th e  d a te  of th e  balance-sheet 
construction  and  developm ent w ork on th is  
im p o rtan t p ro p erty  have  proceeded rapid ly , w ith  
a  consequent large increase in  th is  to ta l.

T he N 'K an a  Concession has an  a rea  of ap p ro x i
m ately  1,800 square miles and  under our agreem ent 
w ith  th e  C hartered  C om pany and  th e  B w ana 
M ’K ubw a Copper M ining C om pany we had  th e  
righ t, up  to  N ovem ber 30, 1929, to  select and  m ark  
ou t in  th e  concession a to ta l  of 150,000 acres, 
th e  B w ana Com pany re ta in in g  one-th ird  in te res t 
in  th e  areas so selected. F u rth e r, th e  B w ana 
Com pany has th e  r ig h t to  fu rn ish  up to  30%  and  
th e  C hartered  C om pany up to  10% of th e  in itia l 
cash cap ita l requ ired  for th e  developm ent and

equipm ent of an y  m ines in  th e  areas selected before 
N ovem ber 30, 1929. T he concession has been 
ex tended  a fte r  N ovem ber 30, 1929, b y  an  agree
m en t w ith  th e  C hartered  C om pany and  th e  B w ana 
C om pany u n til D ecem ber 31, 1930, w ith  an  option  
of fu rth e r extensions to  A pril 30, 1935. B y th e  
term s of th e  agreem en t all areas m ark ed  o u t a fte r 
N ovem ber 30, 1929, w ill be  d iv ided  in  ow nership 
as follows :— B w ana M ’K ubw a Copper M ining 
Com pany, L td ., 65% ; C hartered  Com pany, 10% ; 
R hodesian Selection T ru st, L td ., 25% .

O ut of th e  150,000 acres to  w hich I  have  referred  
we have selected 22 areas covering approxim atey  
149,700 acres, o r ab o u t 234 square  m iles, and  special 
m ining g ran ts covering th e  whole of these  areas 
have  been issued to  us b y  th e  C hartered  Com pany.

I t  is impossible, I th in k , for anyone n o t cognisant 
w ith  th e  details of your com pany’s activ ities 
to  have an y  idea  of th e  enorm ous am o u n t of work 
w hich th is  has en ta iled  on ou r staff, n o t only  in 
R hodesia, b u t also here  in  L ondon. In  th e  first 
place, a thorough  geological s tu d y  h ad  to  be made 
over th e  whole of th e  1,800 square  m iles, and  th is 
in  itself was a  g rea t ta sk , especially  in  a  country  
covered w ith  trees, bush and  soil, an d  where 
outcrops of rock a re  few an d  fa r  betw een and 
w here th e  outside w ork could only  be carried  on 
advan tageously  for six  m on ths in  th e  year.

A fter a general geological m ap h ad  been prepared 
de ta iled  geological w ork  had  to  be carried  out, 
coupled w ith  a  large am o u n t of surface trenching, 
p i tt in g  and  shallow  d rillin g  in  th e  areas w hich 
in  our opin ion were th e  m ost likely  to  contain 
copper. In  th is  w ay  we were ev en tu ally  able to  
decide on th e  actu al areas to  be tak e n  up. I feel 
th a t  a  special w ord of com m endation  is due to  our 
field staff in  R hodesia fo r th e  expeditious and 
efficient m an n er in  w hich th e y  have  carried  out 
th is  im p o rta n t work.

T he developm ents of o u ts tan d in g  im portance 
in  th e  concession d u ring  th e  y e a r were those a t  
M ufulira, w here ind ica tions p o in t to  th e  existence 
of a v e ry  extensive m ineralized  area. T he 12 
boreholes a lread y  com pleted in d ica te  th e  presence 
of 45,000,000 tons of ore, averag ing  4 '68% to ta l 
copper, of w hich 92% is in  th e  form  of sulphide, 
and  a  fu rth e r large am o u n t of d rilling  will be 
required  thoroughly  to  explore th e  possibilities 
cf th is  rem arkab le  ore occurrence. T he im p o rtan t 
tonnage  of h ighly  profitable ore a lready  disclosed 
am ply  w arran ts  th e  equ ipm ent program m e a lready  
under w ay for dealing  w ith  an  in itia l o u tp u t of
2,000,000 sh o rt to n s of ore p e r annum , which 
should produce 75,000 sh o rt to n s of copper. I am  
pleased to  in form  you th a t  we have secured  th e  
services of Mr. E . E . B ark er as general m anager 
of th e  M ufulira m ine in  Rhodesia. Mr. B arker 
has had  a  long and  varied  experience in  large 
tonnage  copper m ining, hav ing  held responsible 
positions w ith  th e  N evada C onsolidated Copper
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Com pany, Chile Copper Com pany, Cerro de Pasco 
Copper C om pany and  for th e  p a s t six  years w ith  
th e  U ta h  Copper Com pany.

E arly  in  1929 a co n trac t was le t  for th e  con
s tru c tio n  of a  b ranch  ra ilw ay  from  M okambo, 
on th e  Chemin de F er du H au t K atanga, to  connect 
w ith  th e  M ufulira m ine. C onstruction w ork  was 
com m enced in  May, and  th e  first tra in  reached 
th e  m ine on Sep tem ber 21, th e re b y  placing th e  
p ro p e rty  in  d irec t rail com m unication w ith  B eira.

In  order to  p rovide sufficient pow er for th e  
carry ing  on of underground  w ork, tw o 1,250-kw. 
tu rbo  generators have been ordered, tog e th e r w ith  
boilers and  th e  necessary accessories. A tow n site  
has been laid  o u t and  th e  grad ing  of stree ts  has 
a lready  com m enced. P lans are well in  hand  for 
th e  m ain pow er p lan t, warehouses, fitting-shops, 
etc. Four secondary incline shafts are being p u t 
down in  th e  ore-body in  order to  p repare  th e  m ine 
rap id ly  for production . The site  for a large vertical 
hoisting sha ft has been selected and a te s t  bore
hole is now being p u t down to  prove th e  su itab ility  
of th e  ground. The g reat w idth  of th e  ore bed a t  
M ufulira m akes th e  p repara tion  of th e  m ine for 
production a re la tive ly  easy m a tte r  since there  
will be 5,000,000 tons of ore above th e  first haulage 
level which will be placed a t  an  incline dep th  of 
about 500 ft. Ore will be available from  th e  u n d er
ground w orkings very  shortly  and  a portion  of 
th is will be tran sp o rted  to  th e  R oan Antelope m ine 
for testing  purposes in  th e  R oan A ntelope p ilo t p lant.

As soon as th e  progress of underground w ork 
perm its, Mr. Lucien E ato n , th e  com pany's con
su lting  engineer on underground m in ing  w ork 
will proceed to  Rhodesia, and, in  consultation  
w ith th e  m anagem ent and  staff, a  com prehensive 
scheme for m ining th e  ore-bodies will be laid  out. 
I can assure you th a t  we are  leaving no stone 
un turned  to  p rovide th e  b est m en available for 
th e  various w ork in  hand , and  we will spare no 
reasonable expense in  ensuring th a t  first-rate  
quarters are bu ilt for th e  staff, w ith  proper san ita ry  
arrangem ents and  w ater supply.

In  th e  Cham bishi area, which lies ab ou t 17 miles 
south-w est of M ufulira, drilling has been carried 
on for some tim e, and  while th is  p ro p erty  has n o t 
yet reached a po in t to  ju stify  th e  construction  of 
a p lan t, th e  drilling has been very  satisfactory, 
and in  due course th is  area  should develop in to  
a v ery  profitable enterprise.

In  th e  B aluba area  geological w ork was carried 
on in  order to  trace  th e  extension of th e  ore-bearing 
horizon from  th e  adjoin ing M uliashi p roperty , 
and, based upon th is , drilling was commenced. 
Three holes over a  s trik e  leng th  of 5,000 ft. have 
ind icated  a tru e  th ickness of 25'6 ft. of sulphide 
ore, averaging 3 "2% copper. These results are 
very  encouraging, and  I feel sure th a t  add itional 
drilling will open up an ore body which will justify  
th e  cost of equipm ent.

In  th e  N orth  M okambo area  ore was encountered 
in  a  borehole, b u t owing to  pressure of w ork in  
connection w ith  th e  com pletion of th e  surveys 
before N ovem ber 30 of th is  year no fu rth er drilling 
has been done. F u rth e r w ork  will be done here 
a t  a la te r  date.

D uring  th e  coming year geological work, p itting , 
prospecting and  drilling will be continued on 
th e  special grants. The B w ana M’Kubw a Com pany

expects to  carry  on general prospecting in  th e  
rem ain ing  portion  of th e  N ’K ana concession, in 
w hich your com pany will hold a 25% in terest, 
tog e th e r w ith  th e  rig h t to  find 20% of th e  cash 
requ ired  for an y  m ines which m ay be found.

In  order to  m eet our requ irem ents for tim b er 
in  fu tu re  years our fo restry  dep artm en t is carry ing 
on its  research w ork as to  how th e  land, particu la rly  
in  th e  M ufulira d istric t, can b est be reafforested.

The labour supply  so fa r has been satisfactory , 
and  I  see no difficulty in  th e  fu tu re . I t  is our 
in te n tio n  to  use m echanical appliances so fa r as 
possible a t  our m ines and  so reduce to  a m inim um  
th e  n a tiv e  labour required.

The question  of cheap pow er is one th a t  will 
n a tu ra lly  affect th e  com pany and , indeed, th e  
whole of th e  N orthern  R hodesian copper in d ustry , 
and  i t  is desirable th a t  a  supply  of cheap pow er 
should, if possible, be ob tained . We have decided, 
therefore, to  co-operate w ith  o th e r companies 
w orking in  N orthern  Rhodesia in  m aking full 
investigation  in to  a  probable source of hydro 
electric  power for th e  use of th e  whole field.

The h ea lth  of th e  employees, b o th  n a tiv e  and 
E uropean, is one which has been and  is being 
carefully considered. W hile th e  clim ate is u n 
doubtedly  a  hea lth y  one, th ere  is a certa in  am ount 
of m alaria  and  o th e r trop ical disease which I 
am  confident can be largely and  in  m ost cases 
en tire ly  e lim inated . I am  pleased to  tell you th a t  
our com panies have arranged w ith  th e  Ross In s titu te  
for a  thorough survey of our p roperties, to  be u n d er
tak en  b y  em inent m en of g reat experience in  th is  
special work. The expedition , under th e  d irection 
of Sir W illiam  Simpson, its  chief adviser on trop ical 
diseases, is a lready  on th e  spot.

W e are now proceeding w ith  th e  form ation of 
th e  M ufulira Copper Mines, L td ., in  w hich your 
com pany will re ta in  a 66§ in te res t in  th e  V endor’s 
shares, and  also th e  rig h t to  subscribe to  60% of 
th e  in itia l capital.

I am  pleased to  inform  you th a t  your com pany's 
arrangem ents for p roviding th e  in itia l funds 
required  for carry ing  on prospecting, and th e  con
struc tion  of p lan t a t M ufulira have been com pleted.
I consider th a t  we were unusually  fo rtu n ate  in  
being able to  conclude these arrangem ents during  
one of th e  w orst periods of financial stress th a t  the  
world has ever seen. I t  was n o t possible u nder th e  
existing  conditions to  m ake an  issue of shares a t  a 
price which your d irectors considered justified, and 
therefore th e  a rrangem ent which I will explain 
a little  la te r  was en tered  in to  w ith  th e  Am erican 
M etal Com pany, L td ., Cull and  Co., and  th e  
L ehm an C orporation. M ufulira is a lready  
undoubted ly  a  v ery  valuable m ine, and  I look to  its 
becom ing one of th e  prem ier copper m ines of th e  
world. A t Cham bishi we have a lready  found a very  
large tonnage  of ore, and  I have no d oub t th a t  
when fully  explored th is  will also p rove to  be an 
im p o rtan t m ine. A t B aluba th e  drilling so far has 
g iven prom ising results and th e  prospects of a large 
m ine here are excellent.

The resolution for th e  adoption  of th e  report 
and  accounts was unanim ously carried.

A t th e  ex tra-o rd inary  general m eeting which 
followed, th e  agreem ent for th e  sale of th e  R oan 
A ntelope E xtension A rea to  th e  R oan Antelope 
Copper Mines, L td ., was approved.
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RHODESIAN CONGO BORDER CONCESSION, LTD.
Directors : F. L. Gibbs (Chairman), W . B roadbridge, A. C hester B ea tty , W . Selkirk, A. C. H ow ard, Carl R. 
Davis, Sir E dm und  D avis, D. O. Malcolm, Sir A uckland C. Geddes, J . N. B uchanan , Sir H en ry  Strakosch, 
L. A. Poliak. Consulting M in in g  Engineers in  A frica  : R hodesian Anglo A m erican , L td . Secretary : 
H . C. H ankins. Office : 20, Copthall A venue, L ondon, E.C. 2. Formed 1923. Capital issued : ¿699,581 

in  o rd in ary  shares of ¿1 each and  ¿49,651 in  “  A ” shares of ¿1 each.
Business : T he developm ent of large copper p roperties in  N o rth e rn  Rhodesia.

The seven th  an n u al o rd in a ry  general m eeting  
of th e  R hodesian  Congo B order Concession, L td ., 
was held on D ecem ber 16 a t  th e  C annon S tree t 
H otel, E.C. Mr. F rancis L. G ibbs (Chairm an of 
th e  com pany) presided.

T he S ecretary  (Mr. H. C. H ankins) read  th e  notice 
convening th e  m eeting  an d  th e  a u d ito rs’ report.

T he C hairm an, a fte r  review ing th e  . accounts in 
de ta il, said  : You will rem em ber th a t  a t  th e
ex trao rd in a ry  general m eeting  w hich was held  in  
M ay las t I to ld  you th a t  th e  B ritish  South Africa 
Com pany h ad  agreed to  m ake our com pany special 
g ran ts of m in ing  righ ts over a n y  areas which we 
chose to  select, b u t such areas should n o t exceed
10.000 acres each and  should n o t am oun t in  all to  
m ore th a n  150,000 acres : these  g ran ts would be 
m ade on th e  estab lishm en t of one d iscovery 
p o in t for each area , and  o u t of th is  to ta l  of 150,000 
acres th e  B ritish  South Africa Com pany h ad  agreed 
to  allow us to  locate 75,000 acres before D ecem ber 
31, 1929, on cond ition  th a t  th e y  had  th e  r ig h t to  
subscribe up  to  10 p er cent, of th e  cap ita l issued for 
cash of a n y  com panies form ed to  w ork  an y  areas 
m arked  ou t before th a t  date.

T he B ritish  South  Africa Com pany had  also 
agreed th a t  th e  special g ran ts could be  located  a t 
th e  d iscretion  of our com pany w here beds of th e  
ore-bearing  horizon were in  evidence and  th a t,  
in  respec t of areas located  p rio r to  D ecem ber 31, 
1929, th e  B ritish  South A frica Com pany would 
accep t th e  descrip tion  and  p lans m ade by  th e  
Surveyors of th e  R hodesian Congo B order Con
cession, L td ., sub ject to  confirm ation b y  a licensed 
surveyor a fte r  th a t  da te . In  respect of th e  
rem ain ing  75,000 acres, th e  B ritish  South Africa 
Com pany will be e n titled  to  receive 10 p er cent, of 
th e  vendor consideration pa id  b y  an y  com panies 
form ed to  w ork th e  properties, and  have th e  rig h t 
to  subscribe up  to  20 per cent, of an y  cap ita l issued 
for cash b y  such com panies.

You will be pleased to  learn  th a t  advice has been 
received by  cable from  th e  com pany’s officials in  
Africa th a t  14 areas have been m arked  ou t under 
th e  above a rrangem en t, covering ap prox im ate ly
74.000 acres in  e x te n t ; four areas in  th e  
N ’C hanga d is tr ic t are shown on m ap 2 which 
accom panies th e  techn ical com m ittee’s m em o
randum . One ad d itio n al a rea  has been selected 
in  th e  N 'C hanga d is tr ic t in  th e  neighbourhood 
of Luano, an d  tw o fu rth e r areas to  th e  n o rth 
w est of N ’Changa. Two m ore areas have  been 
m arked o u t in  th e  easte rn  po rtion  of th e  concession, 
one of w hich is in  th e  v ic in ity  of B w ana M’Kubw a 
and  th e  o th e r in  th e  Lunsem fw a d istric t. One 
area  has been located  in  th e  sou thern  portion  of 
th e  concession in  th e  neighbourhood of K asem pa 
an d  four in  th e  w estern  po rtion  of th e  concession.

You will apprec ia te  th e  enorm ous am ount of 
work which has been en ta iled  in  selecting and  
m ark ing  ou t these  special g ran t areas, and  our best 
th an k s are due to  Dr. B ancroft, th e  chief consulting 
geologist of R hodesian Anglo A m erican, L td ., who 
superin tended  th is  work, and  to  th e  staff engaged 
thereon. I should like to  tak e  th is  o p p o rtu n ity  
of again th an k in g  th e  B ritish  South Africa Com pany

for th e  w ay in which th ey  have assisted our com pany 
in  th is  m ost difficult task .

A no ther m a tte r  of v ita l im p o rtan ce  to  our 
com pany was th a t  a rran g em en ts  should be m ade 
for th e  extension of th e  b ran ch  ra ilw ay  line  from 
N ’K ana  to  N 'C hanga, in  o rder th a t  th e  N ’Changa 
d is tr ic t should be p laced in  d irec t connection  w ith  
th e  R hodesia R ailw ays system  as soon as possible, 
and  you will be glad to  know  th a t  th is  a rrangem en t 
has been m ade an d  th a t  a sa tis fac to ry  agreem ent 
has been  come to  be tw een  ou r com pany  and  
N ’Changa Copper Mines, L td ., and  th e  M ashonaland 
R ailw ay  Com pany, L td . T he su rv ey  for th e  
extension  of th e  line  has been com pleted and  th e  
construction  has s ta rte d . I t  is hoped th a t  th e  line 
to  N ’Changa w ill be  open for traffic  b y  th e  end  of 
n e x t year.

A no ther equally  im p o rta n t m a tte r  in  connection 
w ith  ou r com pany’s o p erations and  those of 
N ’Changa Copper M ines, L td . is th e  provision 
of ad eq u a te  power, and  th is  m a tte r  is receiving 
th e  m ost careful consideration  of our technical 
com m ittee and  th e  com pany 's consulting  engineers 
in  Africa. Y our B oard  have  agreed to  tak e  a 
pa rtic ip a tio n  in  a  com pany w hich has been formed 
to  in v es tig a te  th e  possib ility  of developing a  central 
pow er schem e for N o rth e rn  R hodesia, an d  in  th e  
m eantim e tw o 625 kw. tu rb o -g en era tin g  se ts have 
been  ordered, an d  will be in sta lled  a t  N ’Changa.

A no ther m a tte r  w hich is also receiv ing  the 
careful consideration , n o t on ly  of y o u r B oard, b u t 
also of all th e  o th e r com panies op era tin g  in  N orthern  
R hodesia, is th e  p rovision  of n a tiv e  labour. A 
cen tra l bureau is being  form ed for th e  recru iting  
of n a tiv e  labour, so th a t  all com panies operating  
in  N o rthern  R hodesia shall be able to  secure th e ir  
labour th ro u g h  th is  bu reau  an d  th e re b y  do aw ay 
w ith  com petition  in  recru iting , which, w ith o u t such 
cen tra l o rganization , can n o t fail to  ex ist. The 
available  supply  of n a tiv e  lab o u r should be am ple 
to  m eet th e  requ irem en ts of th e  com panies operating  
in  N o rth e rn  R hodesia, p rov ided  recru itin g  is 
p roperly  organized and  due care is ta k e n  to  ensure 
th a t  th e  well-being of th e  n a tiv es is effectively 
prov ided  for. T his is n o t a  difficult m a tte r , b u t 
i t  requ ires careful organ ization .

I would ask  you now to  tu rn  y o u r a tte n tio n  to  
th e  position of th e  N ’Changa Copper M ines, L td ., 
in  which, as you are  aw are, ou r com pany  holds 
a v ery  large in te res t. A t th e  end  of 1928, the  
m anager of N ’C hanga Copper Mines, L td ., estim ated  
th a t  th e  in d ica ted  ore am oun ted  to  over th irty -o n e  
m illion tons, averag ing  3 • 9 p er cent, of copper. Of 
th is  am oun t of ore 1,693,900 to n s a re  on th e  R iv er 
lode to  th e  350 ft. level, 8,193,000 on th e  D am bo 
lode in  th a t  p o rtio n  developed b y  drilling  and  
underground  w ork, and  21,551,000 to n s on w hat 
is know n as th e  New D iscovery.

D uring  th e  p resen t y ea r ad d itio n a l boreholes 
w ith in  th e  N ’Changa a rea  have  increased  th is  
ind ica ted  tonnage  of 31,000,000 tons by  ap p ro x i
m ate ly  28,000,000 tons, averag ing  3 • 9 pe r cent, 
copper. T hus th e re  is a  to ta l  in d ica ted  ton n ag e  
w ith in  th e  N 'C hanga Copper Mines a rea  of over
59,000,000 tons, averag ing  3 -9  pe r cent, copper.
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The ore, a p a r t  from th e  sulphide ore on th e  river 
lode, should be classified as m ixed oxide-sulphide 
ore. I have  used th e  word "  ind ica ted  ” in 
respect of th e  above tonnage, because th a t  is th e  
w ord we have  alw ays used up to  th e  p resen t in 
connection  w ith  our estim ates of tonnage, b u t 
in  th e  opin ion of Dr. B ancroft, th e  em inent 
geologist, who is in  charge of all th e  geological 
w ork of ou r com panies, th is  tonnage  can now be 
defin itely  tak e n  as proved. I would em phasize 
th a t  these estim ated  tonnages include only ore 
w ith in  triang les form ed b y  com pleted bore
holes, and  th e re  is reasonable expec ta tion  th a t  
fu rth e r work d u ring  th e  com ing y ear will g reatly  
increase these  tonnages.

F rom  w h a t I  have to ld  you i t  is ev id en t th a t  
th e  N ’C hanga Copper Mines, L td ., has w ith in  its 
area  an  enorm ous tonnage  of good grade copper 
ore and cannot fail in th e  course of tim e to  become 
a very  im p o rtan t copper producer.

Leaving now th e  a rea  of th e  N ’C hanga Copper 
Mines, L td ., I will deal w ith  th e  w ork which has 
been done w ith in  our concession to  th e  w est of th is  
area. Im m ediate ly  to  th e  w est drilling has been 
in progress, and  a  s trik e  of high-grade ore betw een
4,000 and  5,000 ft. in  len g th  has been  proved, 
b u t un til fu rth e r drilling has been carried o u t i t  
is n o t possible to  estim ate  th e  tonnage  w hich m ay 
m ay be ob tained  in  d ep th  on th a t  strik e , bu t, 
unquestionably, betw een boreholes N .E .5, N .E.6 
and  N .E .7, a  d istance of 4,000 ft., an  ore-body of 
th e  h ighest im portance bo th  as regards tonnage 
and grade exists. These th ree  boreholes gave 
ex trao rd in a ry  results— N .E.5 encountered  65 ft. 
of ore averaging 7 -9  p er cent, copper and a fu rth er 
25 ft. of very  h igh-grade ore— b u t owing to  th e  low 
core recovery no  definite figure as to  th e  grade of 
th is 25 ft. can be given. The average, however, 
of th e  con ten t of th e  core which was recovered 
was 24-9 p er cen t of copper. N .E .6. cu t 125 ft. of ore 
averaging 10 per cent, copper. N .E .7 cu t 55 ft. of ore 
averaging 5-56 p er cent, copper.

F u rth e r to  th e  south-w est along th e  s trike  of the  
m ineral beds, a t  a d istance of some tw o and  one- 
eighth miles from th e  N ’Changa boundary , th ere  is 
w hat is called th e  Chingola area, and  here borehole 
N.E.15 encountered  46 ft. of ore, and  th e  m anager’s 
in te rp re ta tio n  of th is  hole is th a t  i t  averages 8-3 per 
cent, of copper over th a t  vertica l th ickness. The 
surface ind ications a t  Chingola a re  favourable, and 
there  is good reason to  believe th a t  a  high-grade 
ore-body of g reat im portance exists here.

W ork during  th e  p ast year has to  a large ex ten t 
been confined to  th e  eastern  portion  of th e  con
cession, b u t Dr. B ancroft and M ajor G ilchrist, th e  
com pany's a ssistan t m anager, visited th e  western 
section during  th e  au tum n and inspected  several 
of th e  prospects w ith  a view to  su bm itting  th e ir  
recom m endations for fu tu re  work.

I have a lready  to ld  you th a t  14 special g ran ts 
covering 74,000 acres in  ex ten t have been m arked 
out. T here have been m any  prospects reported  
w ith in  our concession, and  it  is possible th a t  some 
of these  m ay prove of sufficient im portance to  
w arran t ou r o b ta in ing  special gran ts to  cover them  
a t  a  la te r  date . I t  m ust be borne in  m ind th a t  
th e  g reater p a r t  of our concession has still to  be 
system atically  prospected.

D uring  th e  coming five years th e  policy of your 
Board regarding th e  exploration of our concession 
is to  continue an  active  prospecting and geological 
cam paign w ith  th e  object of a ttem p tin g  to  cover in  
deta il th e  exploration of th e  en tire  concession

w ith in  th a t  period. In  add ition , an  extensive 
drilling cam paign will be carried  out, in  order to  
develop fu rth er th e  ore-bodies of im portance 
to  which I have draw n your a tten tio n , as 
well as any o ther ore-bodies which m ay be 
discovered.

The m etallurgical trea tm e n t of our com pany’s 
ores and those of N ’Changa Copper Mines, L td ., is 
receiving th e  careful consideration of th e  technical 
com m ittees, and i t  has been decided to  re ta in  th e  
w hole-tim e services of a leading m etallurgical 
expert to  s tu d y  th is  question  and  to  supervise th e  
carry ing  ou t of th e  necessary te s ts  and  to  advise 
th e  B oard as to  th e  b est m ethod to  be adopted  for 
th e  trea tm e n t of these ores.

In  th is  connection I m ay  say  th a t  an im p o rtan t 
Am erican group has carried o u t in its  lab o ra to ry  
a large num ber of te s ts  on th e  tre a tm e n t of 
N ’Changa ores by  th e  Segregation Process of 
M inerals Separation, L td . These tes ts  have proved 
em inently  satisfactory , and  th is  process, in  which 
the  M inerals Separation C om pany has th e  g reatest 
confidence, will now be fu rth e r tes ted  in  common 
w ith  o ther possible processes under th e  supervision 
of th e  m etallurgical ex p ert whom we propose to  
employ.

You were advised in  th e  d irectors’ rep o rt th a t  in  
Ju ly  of th is  y ear a separate  syndicate, know n as 
th e  K ipushi Syndicate, L td ., was formed, to  
prospect for m inerals in  an  area  of 10 square miles, 
to  be selected from  w ith in  an area  of 15 miles long 
by 5 miles deep, in  our concession adjo in ing  th e  
boundary  betw een N orthern  Rhodesia and  th e  
Belgian Congo in  th e  v ic in ity  of th e  P rince Leopold 
Mine, a t  K ipushi. The cap ital of th e  K ipushi 
Syndicate, L td ., is ¿60,000, d ivided in to  240,000 
shares of 5s. each. 48,000 shares were issued 
cred ited  fully p a id  up  to  our com pany as vendor 
consideration and  th e  balance of 192,000 shares 
has been subscribed for in  cash, and  our com pany 
has tak en  up 80,000 of th e  subscribers' shares, so 
our holding in  th e  K ipushi Syndicate, L td ., is
128,000 shares a t  5s. each, ou t of an issued cap ital 
of 240,000 shares.

In  conclusion, you will apprecia te  from  w h a t I 
have to ld  you to -day  th a t  th e  ore deposits w ith in  
th e  N ’Changa area  and th e  extension of those 
deposits in to  our concession to  th e  w est of th e  
N 'C hanga area  are bo th  of ou tstand ing  im portance. 
The size and  grade of these ore-bodies have created 
a profound im pression upon th e  leading copper 
experts of th e  world.

W e have still an  im m ense ta sk  before us in  ex
ploring our concession, which even to -day  is, to  a 
large ex ten t, unexplored, b u t from  w hat we have 
a lready  accomplished we have every  encouragem ent 
to  proceed w ith  th a t  task .

I should like to  express our th an k s  to  our 
consulting engineers, th e  Rhodesian Anglo 
A m erican, L td ., our m anager, Mr. W . B urns, our 
assistan t m anager, Mr. D. G ilchrist, and  all o ther 
m em bers of th e  staff for th e  p a instak ing  w ay in 
which th ey  have carried ou t th e ir  du ties during 
th e  p a s t year. I  now beg to  m ove : “ T h a t th e  
d irec to rs’ rep o rt and  accounts for th e  y ea r ended 
June  30, 1929, be and th e  sam e are hereby approved 
and  ad o p ted ,” and  I  will ask  Sir A uckland Geddes 
to  second th e  m otion.

The R t. H on. Sir A uckland C. Geddes, G.C.M.G., 
K.C.B., seconded th e  m otion, w hich was carried 
unanim ously.

T he re tirin g  d irectors and  th e  auditors were 
re-elected  and  th e  proceedings te rm inated .
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NEW M ODDERFO NTEIN  GOLD MINING CO., LTD.
Directors: A. W . R ogers (Chairman), S ir Abe Bailey, S. C. B lack, D. O iristopherson , R . W . F fennell, 
M ajor C. S. Goldm an, J . M artin , Sir E velyn  W alters. Consulting Engineers : C entral M ining an d  In v e s t
m en t C orporation, L td . M anager : E . C. J . M eyer. Secretaries : R an d  Mines, L td . London Secretaries 
and Office : A. M oir & Co., 1 L ondon W all Buildings, L ondon, E.C. 2. Formed 1888. C a p ita l: ¿1,400,000

in  10s. shares.
Business : O perates a gold m ine in  fa r E a s t R and .

T he o rd in ary  general m eeting  of th e  New 
M odderfontein Gold M ining Co., L td ., was held 
in  Johannesburg  on M onday, N ovem ber 25, 
Mr. A. W . Rogers (Chairm an of th e  com pany) 
presiding.

T he C hairm an, in  m oving th e  adoption  of th e  
rep o rt and  accounts for th e  year ending Ju n e  30 
last, s a id : T he to ta l  profit for th e  period  was 
¿2,287,479, which, w ith  th e  balance of ¿317,371 
u n ap propria ted  a t  th e  beginning of th e  year and  a 
sm all am o u n t of ¿754 in  respect of fo rfe ited  
d ividends, gave a to ta l of ¿2,605,604 to  th e  cred it 
of A ppropriation  A ccount. As show n in  th e  
D irecto rs’ R eport, th is  was disposed of as follows : 
D ividends Nos. 45 and  46, of 70% each, absorbed 
¿1,960,000 ; G overnm ent and  Provincial tax a tio n  
am ounted  to  ¿315,982 ; cap ita l expenditu re , 
chiefly in  respect of th e  a n n u ity  payable  for certain  
u nderm in ing  rig h ts leased from  th e  G overnm ent, 
accounted  for th e  n e t  sum  of ¿12,561 ; an d  a fu rth e r 
am o u n t of ¿15,000 was set aside tow ards m eeting  
th e  C om pany’s ou tstan d in g  lia b ility  in  respect of 
M iners’ Ph th isis com pensation. The unappropria ted  
balance a t  Ju n e  30, 1929, was ¿302,061, represented  
as to  ¿161,749 b y  cash assets, m ain ly  stores, 
m ateria ls an d  sim ilar item s, and  as to  ¿140,312 
by  n e t cash, a fte r  allowing for all cu rren t liab ilities.

T he C om pany’s p roportion  of th e  ou tstan d in g  
lia b ility  of th e  scheduled m ines on account of 
M iners' Ph th isis com pensation was calcula ted  a t  
¿341,580 as a t  Ju ly  31, 1929, an  increase of ¿41,283 
com pared w ith  th e  estim a te  m ade tw elve m onths 
earlier. T he sum s prov ided  up  to  Ju n e  30 last 
tow ards m eeting th is  obligation, w ith  accrued 
in te res t, to ta l  ¿57,462.

T he ton n ag e  m illed during  th e  p ast financial 
y ea r averaged  142,750 tons p e r m onth , an  increase 
of 7,250 tons over th e  m on th ly  average for th e  
previous year. A lthough th e  yield  decreased by  
0-7 dw t. p e r to n  m illed, w orking costs show ed a 
sa tisfac to ry  reduction  of Is. 8d. p e r to n  m illed, 
and, owing to  th e  larger to n n ag e  crushed, th e  to ta l 
w orking profit was increased to  ¿2,252,433, an 
im p rovem en t of ¿10,670. W ith  regard  to  w orking 
costs, th e  C onsulting E n g ineer p o in ts ou t in  his 
rep o rt th a t ,  a lthough  operations were conducted  
on a  larger scale d u ring  th e  y ea r u n d er review, 
th e  to ta l w orking expend itu re  recorded a decrease 
of ¿62,414, by  com parison w ith  th e  preced ing  y e a r’s 
figure. C ontinuous effort is being  m ade to  im prove 
upon th e  a lready  high stan d ard  of general efficiency 
a t  th e  m ine. A fu rth e r appreciab le  increase has 
been  effected in  th e  efficiency of th e  m achine 
drills used in  stop ing  and  developm ent, a lthough, 
as I in d ica ted  a t  our last annual m eeting , you will 
realize th a t  th e  ra te  of im provem ent in an y  p a rticu la r 
d irection  canno t be expected  to  be m ain ta ined  
indefin ite ly . P a tie n t investiga tions in to  th e  
econom ical use of n a tiv e  labour and  th e  ex tended  
em ploym ent of m echanical appliances have  led to  
an  im p o rtan t ad d itio n al increase in  th e  o u tp u t

p e r n a tiv e  em ployed in  shovelling and  tram m ing . 
The su b s tan tia l im provem en t recorded d u ring  th e  
p ast financial y ea r is d is tin c tly  g ra tify ing , and  it  is 
hoped th a t  th e  efforts of th e  m an ag em en t in  th is  
d irec tion  will have fu r th e r  success.

Good progress con tinues to  be  m ade w ith  th e  
sand-filling program m e, 638,000 to n s of sand  hav ing  
been lowered in to  th e  m ine d u ring  th e  period 
u nder review , as aga in st 515,641 to n s in  th e  previous 
y ear an d  170,465 to n s in  th e  y ea r ended Ju n e  30,
1927.

The developm ent footage was increased to  74,982 
feet, as com pared w ith  58,565 ft. d u ring  th e  previous 
tw elve m onths and  47,300 ft. du rin g  th e  y e a r ended 
Ju n e  30, 1927. T he increase was chiefly due to  the  
larger footages d riven  on th e  U pper L eaders and 
th e  South  Reef, as th e  resu lt of th e  acceleration 
of developm ent on th ese  reefs in  v iew  of th e  
approaching com pletion  of th e  m ajo r developm ent 
program m e on th e  M ain R eef L eader. O ut of 
19,545 ft. sam pled on th e  M ain R eef Leader, 
13,980 ft. disclosed pay ab le  reef averag ing  680 
inch-dw t. ; of 7,730 ft. sam pled on th e  U pper 
Leaders N.A. 1 an d  N.A. 2, 3,955 fee t w ere classed 
as payable, w ith  an  average value of 384 in ch -d w t.; 
of 12,554 ft. sam pled on th e  U pper L eader N.A. 
7, 7,384 ft. exposed payab le  reef averag ing  373 
in ch -d w t.; an d  of 11,860 ft. sam pled on th e  
S outh  Reef, 7,070 feet gave payab le  values averaging 
374 inch-dw t. T he p ayab le  ore developed during  
th e  y ea r on th e  M ain R eef L eader am oun ted  to  
815,200 tons, averag ing  9-8 dw t. over 48-9 inches ; 
on th e  N.A. 1 an d  2 L ea d e rs .it  was 218,900 tons, 
averag ing  6-1 dw t. ov er 44-5 in c h e s ; on  th e  
N.A. 7 L eader i t  was 296,300 to ns, averag ing  6-5 
dw t. over 41-1 inches ; an d  on th e  South  R eef 
i t  was 220,900 tons, averag ing  7 dw t. over 42 inches. 
T he to ta l  payab le  ore developed on all reefs was 
th u s 1,551,300 to ns, an  increase of 190,200 to n s on 
th e  previous y e a r’s figure, a lth o u g h  th e  average 
value a t  8-2 dw t. pe r to n  was 1-0 dw t. less. The 
ore reserve as recalcu lated  a t  Ju n e  30, 1929, to ta lled  
9,097,600 to n s of an  average value of 8-6 dwt. 
p er to n  over an  assum ed average  sto p in g  w id th  
of 50-2 inches. This included 1,240,000 to n s of ore 
averag ing  6-7 dwt. p e r to n  included  in  shaft 
p illars, etc ., w hich is n o t im m edia te ly  available 
for stoping, b u t which sooner or la te r  can  be expected 
to  be m ined. Fu ll particu la rs  of th e  ore in  reserve 
on each of th e  d ifferent reefs a re  given in  th e  
C onsulting E n g in eer’s R eport, an d  its  location  
is shown on th e  p lan  accom panying th is  rep o rt.

T he expend itu re  on equ ipm en t during  th e  year 
was only  ¿3,041, incu rred  in  connection  w ith  th e  
ex tension  of th e  South  red u ctio n  p lan t. As you 
know, th e  program m e of m ajor cap ita l ex p en d itu re  
has been com pleted and  no im p o rta n t fresh  o u tlay  
of th is  n a tu re  is con tem plated . W e are, how ever 
now considering, an d  will in  all likelihood ad o p t' 
c e rta in  proposals for im m ediately  effecting fu rth e r 
refinem ents and  additions to  th e  reduction  p lan ts
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w ith  th e  object of im proving th e  efficiency of 
m etallurgical operations and  enabling th e  present 
ra te  of m illing to  be increased by  betw een 4,000 tons 
and  5,000 to n sp e rm o n th . The expenditu re  involved 
is te n ta tiv e ly  estim ated  a t  ab ou t ¿13,000. The 
benefit to  be derived from  operating  on th is  larger 
scale will in a m easure offset th e  effect of th e  drop 
in  yield th a t  will result from  th e  m illing of an 
increased proportion  of lower grade ore from th e  
U pper Leaders an d  South  Reef.

I d ealt fu lly  a t  th e  las t annual m eeting  w ith  th e  
developm ent position and  program m e, and  p a rticu 
larly  th e  bearing  which th e  developm ent of th e  
U pper Leaders and  th e  South Reef m ight be 
expected to  have  on th e  life of th e  m ine. An 
excellent beginning has been m ade in  th e  las t few 
years w ith  th e  big u n d ertak in g  which th e  develop
m ent of these  subsid iary  reefs represents, and  th e  
results on th e  whole have  so fa r been satisfactory . 
You will see from  th e  p lan  accom panying th e  annual 
rep o rt th e  areas in  which these  Leaders an d  th e  
South Reef have a lready been developed, while 
you will also be able to  apprecia te  th e  large am ount 
of w ork which rem ains to  be done before an estim ate  
can be m ade of th e  ex ten t of th e  influence which 
ore derived from  these sources m ay have on th e  
fu ture  of th e  m ine. W ith  th e  exception of N.A. 1 
and 2, there  have been only a few exposures of these 
reefs outside of a lim ited  area  in th e  north-w est 
section of th e  m ine.

I m entioned las t year th a t  th e  grade of ore going 
to  th e  mill would p robab ly  be reduced in value 
as th e  p roportion  of ore m ined from  th e  Leaders 
was increased. T h a t has been th e  case during  th e  
period under review. This tendency  will continue

to  m anifest itself. D uring  th e  p ast year its  effect 
was counterbalanced by th e  larger tonnage milled 
and  th e  reduction  of w orking costs. The fu rth er 
increased ra te  of m illing th a t  will follow th e  proposed 
increase of th e  reduction  p lan t to  which I have 
a lready  referred will help to  m ake up for th e  
lower grade of ore th a t  will, for th e  reason m entioned, 
be going to  th e  mill, b u t th e  p ro bab ility  is th a t  there  
will be some reduction  in  profits. W hile, however, 
th e  m illing of a g reater p roportion  of th is  lower 
grade ore will resu lt in  som ew hat sm aller profits 
th an  th e  recen t high average, shareholders m ust n o t 
fail to  tak e  in to  account th e  influence which th e  
opening up  of add itional tonnages of ore from  th e  
Leaders and  South Reef will have in  ex tending  
th e  profitable life of th e  m ine.

As regards operations during  th e  first four m onths 
of th e  cu rren t financial year, th e  tonnage  crushed 
averaged 151;250 tons pe r m onth , an  increase of
8,500 tons on th e  m onth ly  average for th e  p ast 
year. The yield was slightly  lower a t  9-664 dw t. 
per to n  milled, b u t w orking costs were reduced 
to  16s. 8d. pe r to n  m illed and  th e  w orking profit 
to ta lled  ¿742,432, o r an  average of ¿185,608 p er 
m onth . D evelopm ent was prosecuted a t  th e  
again increased ra te  of 7,958 ft. pe r m onth . The 
m ajor developm ent program m e on th e  Main Reef 
L eader is now practically  com pleted, and  th e  footage 
a t  p resen t being accomplished on th a t  reef consists 
largely of in te rn a l developm ent. A ltogether we 
hope to  add som ething in  th e  neighbourhood of
500,000 tons to  th e  payable Main Reef L eader 
reserves.

Mr. A. A lexander seconded th e  m otion, which 
was p u t to  th e  m eeting and carried nem. con.

FRONTINO AND BOLIVIA (SOUTH AMERICAN) GOLD 
MINING CO., LTD.

Directors : R t. H on. Sir H ugh O’Neill {Chairman), S ir H en ry  P. H arris , Lord W illiam  Percy, H. N. 
Stephens. Consulting Engineers : Pellew -H arvey and Co. Superintendent : J . Reed. Secretary : J . J . 
T ruran . Office : 206, Gresham  House, Old Broad S treet, London, E.C. 2. Formed 1911. Capital issued : 

¿23,390 in  preference shares and  ¿140,000 in  o rd inary  shares ; debentures ¿33,653.
Business : O perates th e  Silencio gold m ine, Colombia, S. Am erica and holds a half in te res t in th e  M arm ajito

Mines, L td.
The ord inary  general m eeting  of th e  F ron tino  

and Bolivia (South Am erican) Gold M ining Com
pany , L td ., was held on D ecem ber 17 a t  W inchester 
House, E.C.

The R igh t H on. Sir H ugh O ’Neill, B art., M.P.
(Chairm an of th e  com pany), said  th a t  th e  sales of 
gold am ounted to  ¿38,920 less th an  for th e  previous 
year, and expenses a t  th e  m ine were ¿6,517 less.
The resu lt of these  g reatly  reduced gold sales had 
been a  w orking loss of ¿6,735, as com pared w ith  
a profit of ¿24,744 in  th e  previous year.

In  sp ite  of th is  very  un fo rtu n a te  result, th ey  
were m ain tain ing  th e  full dividend on th e  Preference 
shares, b u t n a tu ra lly  th ey  were unable  to  recom 
m end th e  p aym en t of an y  dividend on th e  O rdinary  
shares. A lthough th e  tonnage trea te d  was w ith in  
310 tons of w hat i t  was in  th e  previous year, th e  
grade of th e  ore m illed fell from  23-09 dw t. to
14-97 dw t., and th is difference accounted for th e  
decrease in revenue. The ore produced from  th e  
stopes was n early  5,000 tons less, b u t th e  deficiency 
here was m ade up by  ore from th e  developm ent 
operations, which, unfortunately , was m ostly  of 
a low grade.

The reduced yardage in  th e  stopes was 
p rincipally  due to  shortage of power, owing to  
th e  exceptionally  d ry  season experienced during 
th e  year, particu la rly  in  th e  la te r  m onths: W ith
regard  to  th e  developm ent work during  th e  year, 
he said th is am ounted  to  no less th an  3,993 ft. of 
advance, which was 1,573 ft. m ore th an  in the  
previous year. A lthough th e  grade of ore in  th e  
leng th  of new  vein developed was ra th e r  lower, 
th e  g reatly  increased w idth  of th e  vein was a sa tis 
factory  and encouraging feature, which very  largely 
offset th e  som ew hat lower values.

W ith  regard to  th e  re tu rn s for th e  first five 
m onths of th e  cu rren t financial year, th e  tons milled 
had  am ounted  to  9,300 of a to ta l value of ¿30,288. 
This was, unfortunately , no b e tte r  th an  during the  
corresponding period of th e  previous year, b u t in 
sp ite  of i t  he really  believed th a t  th ey  h ad  now 
tu rn ed  th e  corner, and th a t  th e  tw o favourable 
factors of increased pow er and  greatly  im proved 
developm ents would very  shortly  begin to  tell 
th e ir  tale  in th e  m onthly  production  of th e  mine.

The rep o rt and  accounts were unanim ously 
adopted .
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CAM P BIRD, LTD.
Directors : F . W . B ak er [Chairman), J . A. Agnew, R. A nnan , L. W . H arris , F . C. H eley , O. V. G. H oare, 
H . C. P o rte r. Secretary : E . C. Leam an. Office : 49, M oorgate, L ondon, E.C. 2. Formed 1900. Capital 

issued : ¿649,625 in  preference shares of ¿1 each an d  ¿326,884 16s. in  o rd in ary  shares of 2s. each. 
Business : F inance of and  in vestm en t in  m ining and  o th e r ven tures in  various p a r ts  of th e  world.

th e  sale of assets a t  considerable sacrifice. T h eirT he tw en ty -e ig h th  o rd in ary  general m eeting  
of shareholders of Camp B ird, L td ., was held  a t  
R ib er P la te  House, F in sb u ry  Circus, E .C., on 
D ecem ber 20, Mr. F . W . B aker (Chairm an of th e  
com pany) presiding.

T he C hairm an, in  m oving th e  adoption  of th e  
rep o rt an d  accounts for th e  y ear ended Ju n e  30 last, 
said  th a t  th e  contro l of th e  com pany and  its  m anage
m en t had  n o t passed over to  th e  New Consolidated 
Gold F ields, a lthough  th ree  d irectors of th a t  
com pany had  been added to  th e ir  d irec tora te. 
T he m anagem ent of Camp B ird  rested  w ith  its  
Board.

T he au thorized  cap ita l of th e  com pany— 
¿2,100,000—showed no a lte ra tio n  from  las t year. 
T he issued cap ital, th e  8%  C um ulative Preference 
shares also stood a t  th e  sam e figure as las t y e a r— 
nam ely , ¿649,625— while th e  O rd inary  share 
cap ita l stood a t  ¿326,884 16s., rep resen tin g  an 
increase of ¿18,900 during  th e  y ear u n d er review . 
Share p rem ium  account, w hich  stood in  las t y e a r ’s 
balance-sheet a t  ¿18,345, h ad  been added  to  by  
th e  sum  of ¿13,961, as a  re su lt of prem ium s realised 
on shares issued du rin g  th e  year, m aking  u nder 
th is  head ing  a  to ta l of ¿32,306.

Before g iv ing  deta ils as to  th e  p roperties in  
w hich th e ir  com pany was in te res ted  he would 
like to  draw  a com parison of th e  position of th e  
com pany a t  th e  d a te  of th e  reorganization  in 
1926, a n d  its  position  as a t  Ju n e  30 last, and  to  
ou tline  th e  policy which th e ir  Board had  in  m ind 
to  carry  o u t ; th is  policy lay  in  acquiring  and  
building up a  series of in te res ts from  which revenues 
would be  secured, w hich would p u t th e  com pany 
on a  p e rm an en t and  definite d iv idend basis. If 
th is  policy was to  be  carried out, and  he asked 
th e ir  approval of it, i t  could only  be  done by  
app ly ing  th e  profits earned to  developm ent purposes 
u n til such tim e as th e  num erous in te rests wh'ich 
th ey  ow ned had  been brough t to  th e  productive  
stage.

H e th en  d ealt w ith  th e  arrangem ents m ade 
w ith  th e  New Consolidated Gold Fields, and  th e  
reasons w hich induced th e ir  B oard  to  issue, since 
th e  close of th e  period u nder review , ¿250,000 
w orth  of 7%  D ebentures. W hen he suggested 
to  th e  m anagem ent of th e  New Consolidated 
Gold Fields a  w orking arrangem ent betw een th e  
tw o com panies he  fe lt th a t ,  hav ing  regard  to  our 
very  largely  increased activ ities th e  com pany 
would greatly  benefit b y  th e  add ition  to  its  d irec
to ra te  of gentlem en w ith  whom  he h ad  been 
associated  for a  long nu m b er of years, and  whose 
experience and  knowledge of th e  class of business 
th a t  th ey  were doing would be of m ateria l help 
to  them . T he proposal was sym pathe tically  
considered an d  th e  Gold F ie lds’ m anagem ent, 
a f te r  a  close investiga tion  of th e ir  in te rests and 
liab ilities, expressed th e  view  th a t  if an y  agree
m en t was to  be b rough t ab ou t i t  would be on th e  
condition  th a t  fu rth e r cap ita l was p rov ided  and  
th a t  cap ita l secured ra th e r  b y  th e  c reation  of a 
deben tu re  issue to  th e  e x te n t of ¿250,000 th a n  by

B oard, a fte r  careful consideration  of th e  Gold 
F ie ld s’ proposal, decided to  c rea te  th e  num ber 
of debentures referred  to  in  th e  rep o rt. T hey  
were influenced in  agreeing to  th e  creation  
of th is  d eben tu re  indeb tedness b y  th e ir  desire 
to  liq u id a te  th e  b a n k  o v erd raft, as p ressure  was 
being b rough t for reduction , influenced possibly 
b y  factors th e  u n d ercu rren t of w hich was th en  
beg inn ing  to  be felt, and  w hich have since loomed 
large w ith  d isastrous resu lts b o th  here an d  in  New 
Y ork.

T he a rrangem en t em bodied a  change of offices 
for all th e  com panies included  in  w h a t was know n 
as th e  “  Camp B ird  G roup ” , w hich  were now housed 
a t  49, M oorgate. T h e ir com pany  was en titled  
to  a  p a rtic ip a tio n  in  all new  business u n d ertaken  
b y  th e  Gold Fields.

H e would now  deal w ith  th e  m ore im p o rtan t 
in te res ts  of th e  com pany. Cam p B ird  m ine : 
T he com pany h ad  m ain ta in ed  th e  m ining p ro perty  
in good order during  th e  year. T he lessees had  held 
a  lease of th e  m ine ex tend ing  from  th e  surface 
to  th e  th ird  level since O ctober, 1925. Ore produc
tio n  during  th e  p a s t y ea r resu lted  in  a  n e t profit 
of ¿10,625 19s. 6d. accruing to  th e  com pany  by 
w ay of royalty , a f te r  p rov id ing  fo r all costs of 
th e  m ine office, including m ain tenance  of th e  tunnel, 
p lan t, taxes, insurance and  general expenses.

T he C hairm an th en  gave deta ils of th e  results 
of th e  S an ta  G ertrud is Co., and  th e  M exican 
C orporation, w hich are d ea lt w ith  elsewhere 
in  th e  rep o rts of th e  m eetings of those two 
com panies.

T he D urango T im b er C om pany’s operations 
in  Mexico h ad  show n good progress d u ring  the  
year in  organising  operations, im prov ing  and 
increasing its  equ ipm en t and  rem odelling one of 
i ts  sawm ills, resu lting  in  a  su b s tan tia l increase 
of p roductive  capacity . The m anagem ent in  Mexico 
estim a ted  th a t  th e  p roduction  of tim b e r would 
shortly  be a t  th e  ra te  of 60 m illion board  feet per 
annum , and  th e y  were proposing to  add  additional 
dry ing  kilns in  o rder to  enab le  th e  com pany to  
m ain tain  norm al supplies to  custom ers th ro u g h 
o u t th e  ra in y  season.

D uring  th e  period  of four m onths, Ju ly  to 
O ctober of th e  p resen t year, th e  op era tin g  results 
of th e  D urango properties in  M exico a t  th e  two 
m illing p lan ts  show ed th a t  th e  p roduction  and  
profit equal an  an n u al ra te  of ¿100,000 pe r annum . 
Mr. Rose fu rth e r rep o rted  th a t  th e  m ills continued 
to  w ork a t  full capacity . A n im p o rta n t con tract 
was now u n d er consideration  b y  th e  D urango 
Com pany of Mexico for fu rn ish ing  ra ilroad  ties 
to  one of th e  m ost im p o rta n t ra ilroads u p  to  a 
to ta l  of 800,000 ties, and  a  co n trac t h ad  been 
arranged  to  supply  th e  railw ays w ith  several m illion 
feet of lum ber an d  poles during  th e  c u rren t fiscal 
year. Im p o rta n t co n tracts had  also been  en te red  
in to  w ith  one of th e  largest of th e  oil com panies 
in  Tam pico for furn ish ing  box shooks w hich are 
m anufactured  a t  th e  D urango p lan t. T hey  had
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during  th e  period u n der review  increased th e ir  
holding in  th e  D urango T im ber Com pany. T heir 
in v estm en t in  th e  com pany was tak en  up in  th e  
form  of an  8%  R edeem able D ebenture , th e  redem p
tio n  period  to  operate  in  tw o y ears’ tim e. They 
held approx im ate ly  one-th ird  of th e  share capital 
of th e  com pany, and  he looked for very  su bstan tia l 
dividend re tu rn s on th is  shareholding w hen certain  
obligations en tered  in to  by  th e  com pany th rough  
advances from  th e  local banks have been partia lly  
liqu idated .

Through its  subsid iaries and  in  its  own nam e 
th e  Creole P etro leum  C orporation held, a t  Jan u a ry  1 
th is  year, ab o u t 10,976,000 acres of oil leases in 
Venezuela, of which approx im ate ly  3,905,000 
acres would be re tu rn ed  to  th e  Venezuelan G overn
m ent by  v irtu e  of th e  term s of exploration  con
cessions. This co rpora tion ’s share of gross produc
tio n  from  properties operated  by  o thers was large, 
and was increasing  rap id ly . D uring th e  year 1928 
i t  was rep o rted  to  have averaged 15,666 barrels 
per day. D uring  th e  year 1929 th e  Creole Petroleum  
C orporation h ad  developed an  im p o rtan t field in 
th e  m iddle of its  ex tensive  holdings in  E ast 
Venezuela. This held was situ a ted  20 miles from  
th e  San Ju an  R iver, a t  which p o in t oil could be 
loaded in to  30,000 barre l tankers.

A pipeline covering th is  sh o rt distance was 
under construction , and  was expected  to  be  com 
p leted  early  in  th e  New Y ear. So fa r n ine  wells 
in  th is  held h ad  been b rough t in  w ith  a production  
ranging from  300 to  900 barrels daily. The drilling 
of these wells had  a lready  proved an  area one and 
a half miles long by  one mile wide. The corporation 
was p lann ing  for an  average production  of 10,000 
barrels daily  during  1930 from  th is  held, in addition  
to  its p resen t production , and  was now installing  
facilities for such production . L ocations for ten  
add itional wells had been m ade, w ith  th ree  actually  
drilling.

A fu rth er held being developed by  th e  Creole 
C orporation was s itu a ted  in  th e  Buchivacoa 
d istric t. In  th e  easte rn  p a r t  of th is  concession 
a well, know n as Las Palm as No. 1, was deepened 
and came in  during  A ugust w ith  a daily  production 
of 2,500 barrels of high-grade oil. This well and 
others drilled in  th e  sam e area  were considered 
to  have dem onstra ted  th a t  th e  Las Palm as area 
was of comm ercial im portance, and  arrangem ents 
were now being m ade which should lead to  its  fu rth er 
developm ent.

D evelopm ent of th e  Lake George p ro p erty  con
tinued  to  give sa tisfac tory  results, and  th e  ore 
reserves ind ica ted  b y  developm ent and  diam ond 
drilling now am ounted  to  nearly  2,000,000 tons. The 
p ilo t mill, w ith  a capacity  of 30 tons daily , had  been 
p u t in to  operation , and  th e  results to  d a te  ind ica ted  
th a t  th e  previous estim ates of recoveries and  grade 
of concentra tes would be b e tte red  in  practice. 
The Public W orks Commission of New South W ales 
had  recom m ended th e  construction  of th e  ra il
w ay to  connect th e  m ine w ith  th e  m ain  line, and 
th e  necessary  B ill would be in troduced in to  th e  
Assembly in  th e  com ing session. E stim ates and 
designs w ere now in  p repara tion  for th e  equ ip
m en t of th e  p ro p e rty  for a production  of 500 tons 
p e r day , w ith  provision for increase in  th e  fu ture. 
T his w ork  had  been e n tru s ted  to  Mr. T. C. B aker, 
general m anager of th e  Fresnillo m ine, whose

experience in  th e  successful trea tm e n t of a  sim ilar 
sulphide ore would be of th e  g reatest value. The 
deposit consisted of th ree  m ain  ore shoots, of 
which E llio tt’s, accounting for 1,000,000 tons, 
had  been developed by  tw o shafts and  six levels 
to  a d ep th  of 600 ft. an d  by  diam ond drilling  to  
900 ft. The C entral and  K eatin g ’s ore shoots, 
accounting for ab ou t 300,000 tons an d  640,000 
tons respectively, had  been developed by  diam ond 
drilling, w hich th e  w ork in  E llio tt’s section had 
proved  to  be en tire ly  reliable. The las t d rill
hole p u t down in  C entral section  show ed 13J ft. 
of ore, assaying 11% of lead  and  19'6%  zinc, 
which was m uch above th e  average of th e  m ine, 
and  developm ent from  E llio tt’s would be extended 
in to  th is  section. T he K eating ’s ore shoot was of 
average grade, and  showed w idths up to  24 ft. 
Since th e  end of th e  financial year th e  L ake George 
M etal Corporation, L td ., h ad  been registered, 
w ith  a  cap ital of ¿1,000,000 in  shares of ¿1 each. 
This corporation  would acquire from  Camp B ird 
for a  consideration of 650,000 shares th e ir  in te rest 
in  th is  p ro p erty  and provide th e  funds for its fu rth er 
developm ent and  equipm ent.

A fter unw atering  W heal Buller, operations had  
been confined to  sinking th e  shaft to  th e  1,000 ft. 
level, and  to  m aking th e  necessary connections 
for haulage and  ven tila tion . The 1,000 ft. was 
reached in  August last, and, a fte r com pleting th e  
shaft s ta tio n  and  installing  th e  pum ping and 
hoisting  p lan t, developm ent of th e  t in  zone u n der
lying th e  old copper workings h ad  been commenced. 
A considerable am ount of d riv ing and  cross-cutting 
would be necessary to  prove th e  possibilities of 
th e  p roperty .

Venezuelan C onsolidated Oilfields reported  th a t  
developm ent w ork during  th e  p ast year had been 
confined to  its  T rin idad  properties, w here 14 wells 
were now producing a t  Fyzabad  an d  seven wells 
had  been brought in to  production  a t  th e  Palo 
Seco d istric t since Ju n e  1, 1929. A co n tract had 
been en tered  in to  w ith  th e  Creole Petroleum  
C orporation to  drill th is  com pany’s D elta  
Concessions on th e  eastern  coast of Venezuela, 
w hich were considered to  be of g reat p o ten tia l 
value. The com pany reported  a  v ery  im p o rtan t 
well hav ing  been brought in  a t  its  Palo  Seco 
p ro p erty  on D ecem ber 11, w ith  a flow of 1,440 
b arre ls p e r day.

H e h ad  to  rep o rt th a t  Mr. Leon Clerc had  resigned 
his sea t on th e  B oard, an d  th a t  Messrs. J . A. 
Agnew, O. V. G. H oare, and  H . C. Po rte r, directors 
of th e  New Consolidated Gold Fields, L td ., had 
been appoin ted  d irectors of th e  com pany. In  
accordance w ith  th e  articles of association Messrs. 
J . A. Agnew, O. V. G. H oare, H. C. P o rte r, L. W. 
H arris and  R . A nnan  re tired  from  th e  Board, and 
resolutions for th e ir  re-election would be p u t to  th e  
m eeting  in  due course.

H e would now  propose th e  resolution  which was 
before them — nam ely  : “ T h a t th e  d irec to rs’ report 
and sta tem en t of accounts for th e  year ended June  30, 
1929, be and th ey  are hereby  received and  ad op ted .” 
I  will ask  Mr. Agnew to  second th e  resolution, b u t 
before p u ttin g  i t  to  you shall be glad to  deal w ith  
an y  questions which you m ay care to  ask arising 
ou t of th e  rep o rt and  accounts.

Mr. J. A. Agnew seconded th e  resolution, which, 
a fte r  some discussion, was carried  unanim ously.
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S A N T A  GERTRUDIS CO., LTD.
Directors : F. W. B ak er [Chairman), J . A. Agnew, R . Arm an, L. W . H arris , O. V. G. H oare. Secretary : 
E . C. L eam an. Office: 49 M oorgate, L ondon, E.C.2. Formed 1909. Capital issued : ¿1,553,400 in  ¿1 shares.

Business : O perates silver m ines a t  Pachuca, Mexico.

The tw enty-first o rd inary  general m eeting  of 
th e  San ta  G ertrud is Com pany, L td ., was held  a t  
R iv er P la te  House, F in sb u ry  Circus, E.C., on 
D ecem ber 20, Mr. F . W . B ak er (Chairm an of th e  
com pany) presiding.

T he C hairm an, in  m oving th e  adop tion  of th e  
rep o rt an d  accounts for th e  y ea r ended Ju n e  30 
la s t said th a t  in te res t an d  div idends on in v es t
m en ts am ounted  to  ¿10,553, and  d iv idends declared 
b y  Cia. B eneficiadora de Pachuca am ounted  to  
¿300,000. T he balance rem ain ing  am ounted  to  
¿285,074, and  from  th is  sum  h ad  been ap p ro p ria ted  
to  general reserve ¿50,000, to  reserve for incom e- 
ta x  ¿5,000, an d  th e  balance of ¿230,074 had  been 
carried  to  th e  balance-sheet. A fter add ing  th e  
balance b rough t forw ard from  las t y e a r’s account 
of ¿27,486, d iv idends am oun ting  to  ¿233,010 h ad  
been  paid , leav ing  a  balance to  th e  c red it of profit 
a n d  loss of ¿24,550 11s. 7d., which i t  was proposed 
to  carry  forw ard to  th e  cu rren t year. Since th e  
d a te  of th e  accounts before them , operations in  
Mexico h ad  been  thoroughly  sa tisfacto ry , and  in  
sp ite  of th e  low price  of silver rem ittan ces had  
been regularly  m ain tained . As a  consequence 
an  in te rim  d iv idend  of Is. 6d. p e r share  in  respect 
of th e  c u rren t y ear was declared on  N ovem ber 28, 
p ayab le  on Ja n u a ry  9.

D uring th e  year th e  m ill of th e  Cia. B eneficiadora 
tre a te d  633,657 d ry  to n s of ore, hav in g  a gross 
assay value of 57,100,000. Of th is  ore 264,000 tons 
w ere produced by  th e  Inversiones Com pany and
369,000 tons b y  th e  Dos Carlos Com pany. The 
bullion recovered con tained  40,000 oz. of gold 
and  9,655,000 fine oz. of silver. A to ta l  of ap p ro x i
m ate ly  43,000 ft. of developm ent was accom plished 
during  th e  year, of which 30,500 ft. were d riven  
in  th e  Dos Carlos te rr ito ry . In  th e  E l Bordo 
group, th e  E l Cristo m ine was w orked out, and  th e  
E l Bordo and  M alinche m ines, a lthough  still 
producing, ap p aren tly  have  a  sho rt life in  sight. 
On th e  o th e r hand, th e  Dos Carlos m ine develop
m ents have  con tinued  to  show good resu lts during  
th e  p a s t year.

A new  level, th e  22nd, w as opened on th e  Dos 
Carlos vein , and  th e  results to  d a te  of develop
m ents, b o th  eas t an d  w est, on th is  level have 
been uniform ly good. T he stro n g  ind ications 
of th e  con tinuance of ore in  d ep th  have  m ade it  
advisable to  open up a  new 23rd level, 165 ft. 
below th e  22nd level, and  s ink ing  to  th is  horizon 
is in  progress. Since th e  end  of th e  com pany 's 
financial year developm ents on th e  19th, 20th, 
21st, and  22nd levels in  th e  w estern  section of 
th e  m ine have  disclosed a  considerable am oun t 
of h igh-grade ore in  large w idths, th e  assay values 
of w hich a re  m uch higher th a n  th e  average m eta l 
con ten ts of th e  general ore reserves.

T his developm ent opened up  th e  possib ility  
of add ing  considerable fu tu re  ton n ag e  to  th e ir  
reserve, as th e y  would have available  large backs 
assum ing th a t  values persisted  in to  th e  upper 
levels. The m anager po in ted  o u t fu rth er th a t

geological surveys of th e  Dos Carlos p ro p e rty  
carried  o u t during  th e  p a s t y ea r h ad  suggested 
som e in te res tin g  possib ilities of p robab le  ore 
occurrences which were being inv estig a ted  by  
d riv in g  an d  d iam ond drilling.

Generally, th e  in tensive  program m e of develop
m en t w hich  h ad  been proceeding for som e tim e  
p a s t would be con tinued  th ro u g h o u t th e  cu rren t 
y ear, w ith  th e  ob jec t of exp lo iting  a  considerable 
am oun t of v irg in  g round as well as th e  fu rth e r 
opening up of p resen t p roducing  areas. I t  would 
be of in te re s t to  know  th a t  th e  h eav y  expenditu res 
necessarily  incurred  in  carry in g  o u t th e  large am ount 
of developm ent w ork h ad  been, an d  were still 
being , charged to  cu rren t op era tin g  costs, and  th e  
reserves of th e  op era tin g  com panies as well as those 
of th e ir  com pany h ad  n o t been draw n upon  in 
an y  w ay, b u t h a d  on th e  c o n tra ry  been  increased  
d u ring  th e  y ea r u n d er review .

T he ore reserves e stim a ted  as a t  Ju n e  30, 1929, 
show ed a  red uction  of less th a n  50,000 to n s as 
com pared w ith  th e  p revious y e a r’s e s t im a te s ; 
in  o th e r words, th e  y e a r 's  developm ents h ad  p u t 
in  s igh t over 585,000 to n s  of ore, an d  Mr. Rose 
s ta te d  in  h is rep o rt th a t  su b s ta n tia l add itions 
to  th e  reserves m ig h t be  expected  ; an d  hav ing  
regard  to  th e  in te res tin g  developm ents w hich he 
h ad  ju s t rep o rted  in  th e  w estern  end  of th e  Dos 
Carlos vein  a t  th e  19th, 20th, 21st, an d  22nd levels, 
i t  would seem  th a t  th e  c u rren t y ea r would show 
large add itions to  reserves, n o tw ith s tan d in g  th e  
heav y  ra te  of ore ex trac tio n .

T he reserves a t  th e  several m ines a t  Ju n e  30, 
1929, w ere estim a ted  a t  959,151 d ry  sh o rt tons, 
hav in g  a recoverable c o n te n t of 55,546 oz. gold 
and  13,000,000 oz. silver. T he m illing  p la n t was 
m ain ta in ed  in  th e  usual first-class condition . 
Mr. Rose rep o rted  th a t  earn ings were expected  
to  continue a t  a sa tis fac to ry  ra te  d u rin g  th e  cu rren t 
financial year, even w ith  th e  p resen t low price 
of silver.

D uring th e  period  u n d er review  an  a rrangem en t 
was en tered  in to  w ith  th e  Com pania de R eal del 
M onte y  Pachuca to  do jo in tly  som e develop
m en t on th e  500 m etre  level of th e ir  S an ta  M argarita  
m ine, along th e  com m on b o u n d ary  be tw een  th e  
R ealito  and  th e ir  Ohio claim s. T he proposed w ork, 
now  well u n d e r w ay, included  a b o u t 1,000 ft. of 
driv ing , to  be followed b y  2,300 ft. of diam ond 
drilling  to  th e  east, along th e  lin e  of th e  above- 
m entioned  com m on boundary . T his w ork  had  as 
its  ob ject th e  discovery  of a n y  veins w hich  m ight 
e n te r  e ith e r p ro p e rty  from  th e  o ther.

I t  would be  g ra tify in g  to  th em  to  know  th a t  
th e ir  large shareholding in  th e  M exican C orporation  
was now a  revenue-earn ing  in te res t, an d  should 
con tinue to  rem ain  so. T he M exican C orporation , 
on O ctober 24 last, pa id  its  first d iv idend  of Is. 
p e r share, and , su b ject to  con tinuance  of norm al 
m etal prices, he looked forw ard to  th e  m ain ten an ce  
of regu lar d iv idend  d is trib u tio n s in  th e  fu tu re .

Mr. L. W . H arris  seconded th e  reso lu tion , and  
i t  was carried  unanim ously .
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MEXICAN CORPORATION, LTD.
Directors : F . W . B aker (Chairman), J . A. Agnew, R . A nnan, Lord B rabourne, H. Guedalla, O. V. G. Hoare, 
W. M cD erm ott. M anaging Director of M exican Company : H ugh Rose. Secretary : E . C. Leam an.

Office : 49 M oorgate, London, E.C. 2. Formed 1919. Capital issued : ¿500,000 ; N otes : ¿40,000. 
Business : Owns a  large in te re s t in  th e  Fresnillo silver m ine and  operates th e  T eziutlan  copper-zinc m ine,

Mexico.
The e leven th  o rd in ary  general m eeting of th e  

M exican C orporation , L td ., was held on 
D ecem ber 19 a t  R iv er P la te  House, F insbury  
Circus, C .E., Mr. F . W . B ak er (Chairm an of th e  
com pany) presiding.

The C hairm an, in  m oving th e  adop tion  of th e  
rep o rt and  accounts for th e  y ear ended Ju n e  30 
last, said  : W ith  your perm ission, I will ask you 
to  t r e a t  th e  d irec to rs’ rep o rt and  accounts as 
read .

Before dealing w ith  th e  accounts I would like 
to  go back  to  las t y e a r ’s annual m eeting , w hen 
I referred  to  th e  negotia tions which were th en  
in  h and  for m erging th e  Fresnillo C om pany’s 
in te re s t in  th e  F resnillo  m ine and  our M exican 
com pany’s in te re s t in  th e  Fresnillo  lease in to  one 
operating  com pany, and  I in d ica ted  th a t ,  if these  
negotia tions were b rough t to  a successful te rm in a 
tion , th e  logical and  proper course to  be pursued 
would be to  reduce our cap ital, secure th e  sanction  
of shareholders and th e  C ourt to  th is  reduction , 
so th a t  as a resu lt th e  share of profits com ing to  
us th rough  our Fresnillo  and  T eziu tlan  in te rests 
would becom e available for d istribu tion  as 
dividends. The negotia tions which I have  referred 
to  were b rough t to  a successful conclusion, and  in 
June  of th is  y e a r m eetings were called w hen th e  
necessary resolutions were passed by you authorising  
th e  reduction  of cap ital, and  subsequently  th e  
C ourt’s sanc tion  to  th e  reduction  was secured, 
th e  change in  cap ita lisa tion  being reflected in 
th e  balance-sheet which is now before you.

T he Fresnillo  m ine during  th e  y ear ended 
Ju n e  30, 1928, m ade a to ta l  p rofit of $1,023,188, 
against a profit for th e  year 1929 of $1,592,904. 
The T eziu tlan  m in e’s to ta l profit for th e  form er 
period  was $16,338 an d  for th e  la t te r  $177,509. 
These resu lts show a  to ta l  increase in  1929 for th e  
two m ines of over $630,000. I t  will be of in te re s t 
to  you to  know  th a t  th e  profit and  loss account 
of th e  M exican C orporation, S.A., as a t  Ju n e  30, 
1929, showed a c red it balance of $1,373,926.

W ith  regard  to  Fresnillo  m ine. F rom  a  study  
of th e  m anaging d irec to r’s rep o rt i t  w ill be seen 
th a t  th e  y e a r’s w ork a t  th e  Fresnillo m ine has 
been productive  of. excellent results. A to ta l  of 
44,350 ft. of developm ent, as well as 3,287 ft. of 
diam ond d rill holes, was accom plished during  th e  
year. The resu lts were very  sa tisfac to ry , an d  
p u t in  sigh t a considerable tonnage  of sulphide ore.

As has been th e  practice  for some years, develop
m ents were largely  concen tra ted  on th e  sulphide 
ore bodies, and  a  com paratively  sm all am ount 
of w ork was done in  th e  oxide ore section. In  
sp ite  of th e  increased ton n ag e  of su lph ide ore 
t re a te d  during  th e  year, Mr. Rose's ore reserve 
e stim ate , as a t  Ju n e  30 last, shows a considerable 
increase in  th is  class of ore. A fter charging th e  
whole of th e  developm ent expenses to  operating  
costs, th e  m ining, m illing and  general expenses 
were reduced during  th e  year, such reduction

am oun ting  to  10 cents p e r to n  on oxide ore and  
56 cents p er to n  on sulphide ore.

D ealing w ith  th e  ore reserves as a t  Ju n e  30, 
1929, th e  oxide cyaniding ore shows a to ta l tonnage 
of 2,073,427 tons, hav ing  a gold co n ten t of 
13,477 oz. and 12,705,000 oz. of silver. These 
reserves show a  reduction  com pared w ith  th e  
figures of la s t year of some 680,000 tons, against
846.000 tons m illed during  th e  year. The reduction  
in reserves is in  consequence of developm ent of 
th is  class of ore hav ing  been trea te d  as a secondary 
consideration  in  favour of th e  developm ent of 
th e  sulphide ore bodies, th e  la t te r  being a more 
profitable ore for trea tm e n t w ith  p resen t m etal 
prices. The sulphide ore reserves a re  given a t
807.000 tons ; despite th e  fact th a t  during  th e  
period  u nder review  207,000 tons of sulphide 
ore were trea te d , th e  ex isting  reserves of th is  
class of ore show an increase of 70% over th e  figures 
g iven you las t year, app rox im ating  an  increase 
of 330,000 tons, and  Mr. Rose, in  his rep o rt, s ta te s  
th a t  fu rth e r large add itions to  th e  ore reserves 
are expected . The concentra tes produced from  
th e  sulphide ore and  shipped were 32,796 tons 
of lead concentra te, 32,996 tons of zinc concentra te  
and  8,141 tons of iron  concentra te.

I t  w ill be of in te re s t for you to  know  th a t  a 
c on tract was arranged  for th e  sale of zinc con
cen tra te  p roduction  to  th e  end of th e  y ear 1930.

T urn ing  now to  th e  T eziu tlan  m ine. The 
d iam ond drilling  program m e a t  th e  T eziutlan 
m ine, referred to  in  your d irec to rs’ rep o rt for th e  
y ear ended Ju n e  30, 1928, has been  actively  
proceeded w ith  during  th e  year, and  a to ta l  of 
4,661 ft. of drilling  has been accom plished, con
sisting  of 2,020 ft. of surface holes and  2,641 ft. 
of holes drilled  underground. This has had  th e  
sa tisfac tory  resu lt of discovering a new  ore body. 
In  add ition , th ere  have been o th er favourable 
developm ents of ore, and, as a  result, th e  reserves 
as a t  Ju n e  30, 1929, show a su b stan tia l im prove
m en t over those in d ica ted  in  th e  previous y e a r’s 
report. Mr. Rose s ta te s  th a t  fu rth e r add itions 
are expected to  th e  p resen t ore reserves.

The profit re tu rn  of th is  m ine shows a consider
able im provem ent over th a t  for th e  previous year, 
and th e  life of th is  p ro p erty  has been considerably 
leng thened  by th e  discoveries made.

T he T eziu tlan  ore reserves a t  Ju n e  30 a re  
estim ated  a t  128,000 tons. This figure of reserves 
shows an  increase during  th e  period under review 
of 73,000 tons, a fte r  tre a tin g  67,372 tons. The 
average m illing ra te  was 185 tons p er day  ; th e  
concentra tes produced and  shipped were 7,635 tons 
of copper co ncen tra te  and 10,123 to n s of zinc 
concen tra te. T he to ta l  operating  expenses work 
ou t a t  $10-51, as ag ain st $12-29 for la s t year. 
Mr. Rose s ta te s  th a t ,  no tw ith s tan d in g  increased 
expenditure for developm ent and diam ond drilling, 
th e  costs show satisfac to ry  reduction , tak in g  in to  
account th e  sm all size of th e  operation .

Mr. J . A. Agnew seconded th e  resolu tion , which 
was carried  unanim ously.
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LAKE VIEW  A N D  STAR, LTD.
Directors : J . A. Agnew [Chairman), D avid  A nderson, A. H . Collier, J . H . C ordner-Jam es, G. G. H ay.
Consulting Engineers : Jam es B rothers and  H . E . Vail. M echanical Engineer : W . R . D egenhard t.
General Manager : J . F . T horn . Secretary : J . Comper. Office : F in sb u ry  House, Blomfield Street,. 

London, E.C. 2. Formed 1910. Capital issued  : J520.000 in  4s. shares.
Business : O perates a group of gold m ines a t  Kalgoorlie, W estern  A ustralia .

T he n in e te en th  o rd in ary  general m eeting  of Lake 
View an d  S tar, L td ., was held on D ecem ber 30 a t  
R iv er P la te  House, F in sbury  Circus, E.C., Mr. John  
A. Agnew (Chairm an of th e  com pany) presiding.

T he S ecretary  (Mr. J . Comper) h av in g  read  th e  
notice convening th e  m eeting  and  th e  rep o rt of th e  
aud ito rs,

T he C hairm an said  : In  dealing w ith  th e  develop
m en t w ork  a t  th e  m ine, I  find i t  im possible to  
avoid  some rep e titio n  of w ha t I h ad  to  say  las t 
M arch. On th a t  occasion I  exp la ined  to  you our 
policy of developm ent respecting  th e  opening up 
of th e  Chaffers section  and  th e  sou thern  end of th e  
Horse-Shoe p roperty , and  th e  w ork  con tem plated  
in  our efforts to  prove th e  views p u t  forw ard by  
Dr. M aclaren regarding th e  con tinuation  southw ard  
of a  shoot of ore in  th e  Horse-Shoe lease in  an area 
h ith e rto  en tire ly  unprospected . This shoot of 
ore w as estim a ted  b y  Dr. M aclaren as p robab ly  
ex isting  over a  len g th  of ab o u t 700 ft. and a t  a 
d e p th  of betw een 1,000 and  2,500 ft. ; i t  rep re 
sen ted  th e  con tinuation  of th e  v ery  rich  shoot 
of ore on th e  No. 4 lode w orked by  th e  Golden 
Horse-Shoe C om pany fu rth e r n o rth , its  sou thern  
con tinuation  hav in g  p robab ly  been missed a t  
successive levels by  th e  m anagem ent of th e  la tte r  
com pany  owing to  fau lting  hav ing  occurred a t  th e  
in tersection  of th a t  lode w ith  th e  Horse-Shoe 
No. 2 lode. Now, w ith  th e  Horse-Shoe sh aft 
down to  som eth ing  over 3,000 ft. in d e p th  and 
levels driven a t  vary ing  d ep ths betw een 100 and 
125 ft. a p a rt, i t  would have seem ed a  sim ple m atte r  
to  have repaired  som e of these  levels betw een th e  
c ritica l dep th s to  w hich I have above referred, 
and to  have  ex tended  th em  a t  a m inim um  
expenditu re  of tim e  and  m oney to  te s t  th e  sound
ness of D r. M aclaren’s views. W e found, however, 
th a t  th e  m ain levels were in such bad condition as 
to  m ake i t  practica lly  im possible to  reopen them .

To those of you who are  fam ilia r w ith  such 
problem s as these  and  who have had  an  oppor
tu n ity  of s tudy ing  th e  m ine plans th ere  m ay have 
occurred an o th er line of a tta ck , and  th a t  is from  th e  
Chaffers end. The Chaffers m ain  shaft is being  
su n k  as rap id ly  as circum stances will perm it. 
T he p rim ary  ob ject of th a t  shaft was to  enable 
us to  develop th e  so u thern  con tin u a tio n  of th e  
Horse-Shoe lodes, n o t only  in  th e  deeper ground 
in  Horse-Shoe b u t in  Chaffers also. T he co n tin u a tio n  
of th is  program m e would m ean th a t  a considerable 
tim e  m ust elapse before we would be able to  open 
ou t an d  drive  n o rth  in to  th e  unprospected  area  in 
w hich D r. M aclaren’s rep o rt ind ica ted  possibilities. 
If  we could have  o b ta ined  an y  reasonable con
firm ation  of th e  existence of w h a t I m ay te rm  for 
convenience th e  M aclaren shoot of ore a t  dep ths 
betw een  1,000 It- a n d 2,500 ft. we could safely 
have postponed  shaft sink ing  a t, say, 2,600 ft. 
and  have  opened o u t levels from  w hich d riv ing  
n o rth  could be prosecuted  w ith  th e  u tm o st speed. 
Now w ith in  th e  las t week or so we have  had  such

confirm ation in  th e  resu lts m et w ith  in  No. 8 bore
hole p u t o u t east on th e  2,100 ft. level sou th  drive 
on th e  Horse-Shoe. A t a  d istance  of 61 ft. east of 
th e  drive  an  ore-body w as in te rsec ted , th e  first 
2 ft. of w hich were low grade, and  n e x t 12 ft. 
in  ore averag ing  48s. 6d. p er to n . T his lode is 
found exac tly  w here we expected  th e  sou thern  
con tin u a tio n  of th e  No. 4 lode to  ex ist, an d  there  
does n o t appear to  be an y  d oub t w h a tev er ab o u t its 
p rov id ing  us w ith  a  m ost s trik in g  confirm ation of 
th e  accuracy of th e  views expressed by  D r. M aclaren.

In  th e  m ean tim e we are  tak in g  up w ith  th e  
m anagem ent th e  possib ility  of an  a lte ra tio n  in  our 
plans, suggesting th a t  we should  tem p o rarily  
suspend th e  s ink ing  of Chaffers sh a ft a t  a d ep th  of 
ap prox im ate ly  2,600 ft. and  com m ence develop
m en t w ork  n o rthw ards in  th e  Horse-Shoe ground, 
th e  shaft s ink ing  to  be resum ed as soon as th e  levels 
in  question  are fa r enough rem oved to  o bv iate  any  
risk  of accident.

In  addressing  you la s t M arch, I described very  
fully th e  developm ent w ork  w hich h ad  been con
ducted  in  th e  Chaffers section  from  th e  Horse- 
Shoe w orkings on th e  2,770, 2,900, an d  3,030 ft. 
levels, w hich we now  call th e  Chaffers deep levels. 
Though th e  resu lts ob ta in ed  properly  come w ith in  
an y  survey  of th e  w ork  carried  o u t d u ring  th e  year 
ended Ju n e  30 last, I  do n o t in te n d  to  repea t 
m y rem arks, h ighly  sa tis fac to ry  though  such results 
appear. T he only new  w ork since carried  o u t in 
th a t  section is th a t  of d riv in g  so u th  on  th e  No. 4 
lode a t  th e  3,140 ft. level fo r a  d istance  so u th  of 
th e  b o u n d ary  of 67 ft. T he first 51 ft. averaged 
316s. p e r to n  in  value over a w id th  of 73 in . A t 
th e  end of th a t  ex tension  th e  d rive  encountered  
a slide, an d  th e  la s t 16 ft. d riv en  are in  v ery  low 
values. No fu r th e r  w ork from  th e  Horse-Shoe 
workings in  th is  section  in  co n tem pla ted  a t  the  
p resen t tim e.

I t  was th e  original in ten tio n  of th e  m anagem ent 
to  drive sou th  from  th e  m ain  sh a ft on th e  Ivanhoe 
lease a t  th e  3,600 ft. level in  o rder to  expedite  th e  
very  g rea t am oun t of developm ent w ork  th a t  has 
u ltim ate ly  to  be u n d e rtak en  in  th e  deeper levels 
of th e  Horse-Shoe. A fter co n su lta tion  w ith  th e  
m anagem ent i t  was decided to  connect th e  m ain 
w orkings on th e  Horse-Shoe section  w ith  those 
from  th e  Ivanhoe sh aft b y  d riv in g  a t  a  dep th  of 
3,260 ft., an d  th is  w ork  is now  being  vigorously 
prosecuted from  b o th  ends.

W hen we were p laced in  possession of th e  Golden 
Horse-Shoe p ro p e rty  one of th e  first p o in ts  which 
a ttra c te d  th e  a tte n tio n  of th e  m anagem en t was the  
fact th a t  l ittle  cross-cutting  h ad  been done in  th e  
walls of th e  m ain  drives th ro u g h o u t th e  m ine. 
Mr. T horn , on assum ing charge, p u t in  h an d  w ork 
calculated  to  p rove th e  possib ility  of discovering, 
ad jacen t to  th e  m ain  ore-bodies them selves, fu rth e r 
im p o rta n t m akes of ore. Ju s t  n o r th  of th e  m ain  
sh a ft on th e  2,780 ft. level a  d iam ond d rill hole 
p u t o u t eas t from  th e  old d rive  on th e  No. 4 lode
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cu t ore assaying £4 18s. pe r to n  over a w id th  of 
26 ft. The diam ond d rill was rem oved to  th e  
2,900 ft. level, and  in  a section im m ediately  below 
th a t  ju s t referred to  in  boring  east from  th e  old 
drive  ore has again  been cu t. L ying 1 ft. d is tan t 
from  th e  drive  an  ore-body 6 ft. in  w idth  and 
assaying £ \ 5 17s. p er to n  has been encountered.

So far, I have  d ealt m ostly  w ith  our prospects 
in  th e  Horse-Shoe an d  in  th e  Chaffers leases. 
There are, however, im p o rtan t prospects of g e tting  
very  large tonnages of ore of a  very  good grade 
from  th e  No. 3 lode in  th e  Horse-Shoe lease. Q uite 
recently  d iam ond drill-hole No. 7 p u t o u t from  th e  
2,630 ft. level 500 ft. sou th  of th e  Horse-Shoe 
m ain  sh a ft tow ards No. 3 lode cu t 3 ft. of ore w orth  
31s. per ton , th is  being in  all p ro b ab ility  th e  con
tin u a tio n  of th e  body of ore exposed some tim e ago 
by  a  cross-cut 750 ft. sou th  of th e  shaft, w here a 
w id th  of 15 ft. averaged 2 oz. p e r to n  for a leng th  
of over 100 ft. T he la t te r  block of ore is still 
in tac t. Shareholders were advised recently  
th rough  th e  Press of a  find of v e ry  rich  tellu ride  
ore in  th e  300 ft. level on th e  L ake View section. 
The actual discovery was m ade in  a cross-cut p u t 
ou t by  tr ib u te rs  and  subsidized by  th e  com pany.

I ought to  refer briefly to  an o th er item  of news, 
and th a t  is th e  find of so-called alluvial, which was 
made a t  a  p o in t w est of th e  Golden Horse-Shoe 
mill a t  a  d ep th  of ab o u t 60 ft. below th e  surface 
in  a block of ground le t  to  trib u te rs . P resen t 
indications p o in t to  th is  ex tend ing  for a d istance 
of abou t 450 ft. eas t of th e  Horse-Shoe p lan t and 
for some distance w est of th e  site  of its first 
location. This deposit owes its  origin to  the  
denudation  of th e  rich  outcrop on th e  G reat Boulder 
lease, and  from  its  n a tu re  i t  would appear to  be more 
correctly  described as eluvial ra th e r  th a n  alluvial.

We have been asked on several occasions if 
we can account for th e  low re tu rn s recorded from 
th e  trea tm e n t p lan t in  th e  las t few m onths. Two 
difficulties confront th e  m anagem ent in  th e  m atte r  
of m ain tain ing  a  regu lar and  satisfactory  yield. 
The first of these is due to  th e  shrinkage m ethod of 
stoping, which has been p ractised  over a  g reat 
num ber of years in  th e  Lake View section, from 
which th e  g rea te r p a r t  of our ore supplies are a t 
p resen t being draw n. The o th e r difficulty is th a t  of 
tran sp o rtin g  to  th e  mill th e  h igher grade ore which 
has been opened up  recently , and  shareholders 
would be well advised to  regard  th e  yields for 
some little  tim e  to  come as being  of a purely  
tem porary  character.

Our w ork during  th e  las t eighteen m onths has 
been very  greatly  ham pered owing to  an  actual 
shortage of a ir com pressor capacity , and  owing 
to  th e  bad condition  in  which a good deal of th e  
equipm ent in  and  ab ou t the  m ine has fallen. We 
have had  to  renew  alm ost entirely  the  rock drill 
equipm ent, in sta l new air lines in  several sections 
of th e  m ine and  to  replace a g reat deal of th e  t ra n s 
p o rt equipm ent. A new air compressor has been 
purchased and  is being erected  as rapidly  as possible.

T he L ake View p ro p erty  as a  whole is to -day  
an  aggregation  of several m ines, whose scattered  
n a tu re  m eans th e  m ain tenance of a  num ber of 
separa te  pow er p lants. We are investigating  a t  the  
p resen t tim e th e  possib ility  of being able to 
estab lish  on th e  m ine a  central power p lan t, using 
oil for fuel. As an  a lte rn a tiv e  to  th is  proposal we

are investiga ting  th e  possibility  of m aking a suitable 
arrangem en t w ith  th e  Kalgoorlie Pow er Com pany 
for th e  supply  of electric power, and  th is  if com pleted 
would obviate  cap ita l expend itu re  on our own 
account.

A fter repea ted  te s ts  we have decided to  erect 
th e  first u n it of a flotation p lan t, and  those portions 
of th e  la t te r  necessary to  be procured from  E ngland 
are  a lready  on th e ir  w ay o u t to  th e  m ine. This 
u n it  will have a capacity  of abou t 5,000 tons 
m onthly , and, dependen t upon th e  results ob tained  
being confirm atory of th e  te s t  w ork  ju s t referred 
to , we shall proceed im m ediately  w ith  th e  erection 
of fu r th e r  u n its  so as to  p rovide for a to ta l  t r e a t 
m en t capacity  of ab ou t 40,000 tons of ore p er 
m onth . The first flo tation  u n it is expected to  be a t  
w ork a t th e  end of May n ex t, and, assum ing success
ful w orking results, i t  will tak e  a fu rth er tw elve 
m onths to  e rect and  b ring  in to  operation  th e  
rem ain ing  un its. T he m anagem ent assure us th a t  
well before th e  d a te  of com pletion of th e  enlarged 
p lan t th e re  will be developed on th e  Horse-Shoe 
p ro p e rty  am ple supplies of h igher grade ore. 
T ak ing  in to  consideration th e  capacity  of th e  p resen t 
p lan t—nam ely  16,000 to n s p e r m onth— and 
allowing for portion  of th e  roasting  and  cyaniding 
sections being utilized  for trea tm e n t of concentrates 
from  th e  new  flo ta tion  u n it, we should have by  
th e  m iddle of 1930 sufficient p lan t capacity  to  
t re a t  ab o u t 20,000 tons of ore m onthly.

Since th e  da te  of th e  financial year we have decided 
th a t  th e  m agnitude and  im portance of th e  work 
we have in  hand  requires th e  a tte n tio n  of a m an who 
can give his whole tim e  to  i t  and we have accordingly 
appoin ted  Mr. J . F. Thorn  general m anager. Mr. H . E. 
Vail, who has been general m anager of L ake View 
for a num ber of years, w ill continue to  assist us in 
th e  capacity  of consulting engineer.

I have now to  move : “ T h a t th e  rep o rt and  
accounts as issued to  th e  shareholders an d  sub
m itted  to  th is  m eeting  be, and  th ey  are  hereby  
ad o p ted ,” and  will ask  Mr. C ordner-Jam es to  
second th is . Before p u ttin g  th is  to  th e  m eeting  
I shall be pleased to  answ er an y  questions you m ay 
care to  p u t before me.

Mr. John  H . C ordner-Jam es said : I am  sure 
you have all listened  w ith  th e  g reatest a tten tio n  to  
th e  lucid and  exhaustive  address which has been 
delivered to  you by  ou r C hairm an. The p rep ara tion  
of such an  address could only have been und ertak en  
by  one hav ing  th e  possession of technical 
qualifications as well as a personal knowledge of 
our p ro perty  and of th e  Kalgoorlie field generally 
such as is possessed by  our Chairm an. H is address 
seems to  me to  p ractically  answ er beforehand every 
question th a t  could have arisen in  th e  m inds of 
shareholders w ith  regard  to  th e  p resen t position 
and  prospects of th is  im p o rtan t enterprise, as well 
as clearly  defining th e  developm ent policy adopted  
for th e ir realization.

Mr. A. H. Collier, in  seconding th e  m otion, 
said : I  would like  to  say a few words regarding m y 
hav in g  vaca ted  th e  chair in  favour of m y good 
friend, Mr. Agnew. D irectly  Mr. Agnew joined th e  
B oard i t  becam e obvious to  me th a t  he was th e  m an 
best qualified to  d irec t th e  com pany, and  I hope 
shareholders will u n d erstand  th a t  I was studying  
th e ir  in te res t to  th e  fullest ex te n t when I resigned 
th e  chairm anship  in  favour of Mr. Agnew.
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S U L P H ID E  CO RP O RA T IO N ,  LTD.
Directors : The E a rl of K in to re  (Chairman), H on. V icary  Gibbs, A ndrew  W illiam son, Hon. G. C. Gibbs, 
C. F . C ourtney  (M anaging). General M anager : J . C. M oulden. Secretary: C. R . F isher. Office: F in sb u ry  
H ouse, L ondon, E.C. 2. Formed 1895. Capital issued:  ¿600,000 in  preference shares of ¿1 each and

¿450,000 in  o rd in ary  shares of 15s. each.
Business : O perates th e  C entral lead-zinc-silver m ine and  Cockle Creek W orks a t  B roken  H ill, New 

S outh  W ales, and  a  zinc and  acid works a t  Seaton C.arew.
T he th ir ty - th ird  annual o rd in ary  general m eeting 

of th e  Sulphide C orporation , L td ., wa,s held on 
D ecem ber 19 a t  W incheste r House, Old B road 
S treet, L ondon, E.C. T he R t. H on. th e  E arl of 
K in tore, (Chairm an of th e  com pany), presided.

T he C hairm an, in  m oving th e  adop tion  of th e  
re p o rt  an d  accounts for th e  y ea r ended Ju n e  30 
last, said  th a t  th e  p resen t h ad  been deem ed an  
a p p ro p ria te  tim e to  deal w ith  th e  large cred it 
balance u n der accum ulated  profits used in  th e  
com pany’s business, and  ¿377,522 had  been 
ap p ro p ria ted  in  reduction  of th e  book value of 
th e  fixed assets—w hich now  stood a t  ¿784,171—  
leaving ¿150,000 to  be d ealt w ith  la te r. T he to ta l 
of th e  liquid  and  sem i-liquid assets was th is  year 
¿703,759, com pared w ith  ¿594,464 la s t year.

T he final n e t  p rofit w as h ig h er b y  ¿88,047 and  
am ounted  to  ¿213,227. I t  was proposed to  p ay  
a  d iv idend  of 15% on b o th  classes of shares. H e 
was glad to  have th e  o p p o rtu n ity  of congratu la ting  
shareholders on th e  im proved profit earned  th is  
y ear and  th e  consequent increase in  th e  dividend.

D ealing w ith  th e  com pany’s m ines and  works 
in  A ustra lia , th e  C hairm an said th a t  shareholders 
would have  no ticed  from  th e  reports th a t  favour
able progress had  been m ade in  b o th  tre a tm e n t 
and  production . A t th e  C entral m ine all re-opening 
w ork  th a t  h ad  to  be  u n d ertak en  as a  resu lt of th e  
disastrous fire had  been com pleted, and  a lthough 
in  certa in  p a rts  of th e  m ine th e  tem p era tu res 
still continued u ndu ly  high th e  ex tractio n  of ore 
had  n o t been in te rru p ted . A com plete v en tila tio n  
of th e  m ine had  been successfully re-established, 
th u s p e rm ittin g  an  exam ination  to  be m ade of 
th e  ore ex is ting  below th e  1,400 ft. level.

T he Ju n c tio n  m ine during  th e  period had  
rem ained  closed down in  consequence of th e  fall 
in  m eta l prices, and  a lthough th e  expenses of u p 
keep an d  th e  cost of labour conditions im posed 
in  th e  lease were k ep t a t  a m inim um , nevertheless, 
th e  to ta l an n u al expenditu re  was such as to  show 
th a t  in  a few years th is  increasing  d eb it would 
am o u n t to  a  sum  in  excess of th e  value of th e  ore 
reserves unless th e  prices of m etals were abnorm ally  
high. Seeing th a t  th is  m ine was situ a ted  betw een 
th e  N o rth  and  B ritish  m ines, w ith  railw ay connec
tio n s th rough  th e  Ju n c tio n  m ine area, an  offer 
h ad  been m ade to  th e  N o rth  C om pany to  ta k e  over 
these  leases, and  i t  was agreed, a fte r  discussion 
b y  th e  pa rties  in te res ted , th a t  th e  sum  of ¿20,000 
would be a reasonable value to  place on th e  m ine 
and  surface p lan t, which sum  h ad  been accepted. 
T his p ro p erty  h ad  th u s been acquired  by  th e  
N o rth  Com pany, an d  was now incorpora ted  w ith  
th a t  com pany’s leases.

F rom  th e  sum m ary  of th e  m illing  operations 
a t  B roken H ill for th e  p a s t y ea r i t  would be seen 
th a t  154,087 tons of ore were passed th rough  
th e  m ill, of w hich 19,365 tons were old dum p slimes. 
T his p roduct, being free from  m in ing  charges, 
had  favourab ly  influenced th e ir  m illing costs,

and  h ad  also been a source of considerable profit 
in  th e  past, b u t i t  w as now ex hausted . In  o rder 
to  com pensate for th is , a rrangem en ts h ad  been 
m ade w ith  B roken H ill P ro p rie ta ry  and  th e  Block 14 
C om pany for b lend ing  th e ir  ore w ith  th a t  from 
th e  com pany’s own m ine for tre a tm e n t in  th e  
com pany’s m ill. In  order to  accom m odate th e  large 
increase th is  would en ta il to  th e  in p u t, i t  was found 
necessary  to  m odify an d  enlarge th e  m ill, and  since 
O ctober m illing  of th e  com bined ore of th e  th ree  
com panies h ad  been u n der successful operation , 
w ith  th e  resu lt th a t  th e  p resen t w eekly in p u t 
had  risen to  betw een 5,000 and  6,000 tons, com pared 
w ith  an  average of 3,000 to n s la s t year.

F rom  th e  154,087 to n s of ore tre a te d , 24,839 tons 
of lead concen tra tes were p roduced of som ew hat 
h igher value th a n  la s t y ear, to g e th e r w ith  37,188 
tons of zinc concentra tes, w hich  also showed a 
h igher grade as well as im proved segregation. 
T he average price ob ta in ed  for th e ir  lead  in  th e  lead 
concentra tes was ¿23 2s. 5d. p e r to n , o r ¿2 pe r ton  
b e tte r  th a n  for th e  prev ious y ear, while th e  price 
o b ta ined  for th e ir  spe lte r show ed a reduction  of 
12s. 3d. p e r to n .

L ast y ea r he referred  to  th e  efforts on th e  p a r t 
of zinc and  lead  sm elters to  fo rm ula te  a scheme 
by  which p roduction  would be  regu la ted . Con
ferences h ad  since been held and  a  m ore accurate 
knowledge of th e  lead position  had  been disclosed. 
E ven  if  a rough balance could be secured betw een 
p roduction  and  consum ption, a general benefit 
m ust re su lt to  b o th  p roducer and  consum er, and 
in  th e  m eantim e th e  co-operative ac tion  betw een 
th e  leading zinc sm elters had  proved  successful 
in  a rrang ing  for a general red u ctio n  in  o u tp u t, 
w ithou t w hich effective com bination  prices would 
have  fallen fu rther.

A t th e ir  w orks a t  Cockle Creek, operations had 
been carried  on w ith o u t in te rru p tio n . Acid 
production  h ad  am oun ted  to  22,997 to n s acid 
m ono, being  an  increase of 2,457 to n s over th e  
previous year. In  th e  Superphosphate  d e p a rt
m en t 43,954 tons of h igh-grade su p er were produced, 
an  increase of 6,035 tons. T he developm ent of 
th e  lim estone q u a rry  a t  A ttu n g a  was assum ing 
large dim ensions, a  face of over 500 ft. in  len g th  
an d  90 ft. in  h e ig h t of v ery  high-class lim estone 
hav ing  been opened up, th e  capac ity  to  m eet 
requ irem ents being  p ractica lly  un lim ited .

G reat progress in  t re a tm e n t had  been achieved 
a t  th e  zinc and  chem ical w orks a t  Seaton Carew. 
N otw ithstand ing  th e  fall in  th e  price of spe lte r, 
th e ir  profits from  these  w orks had  been well 
m ain tained . C onnected closely w ith  th e  in te res ts  
of th e  Seaton works was th e  N an tym w yn  m ine 
in  South W ales. I t  was now a n tic ip a ted  th a t  th e  
com pletion of th e  p lan t would n o t be delayed 
beyond n e x t m onth , w hen th e  whole would be 
tu n ed  in  for continuous operation .

The rep o rt and  accounts were unanim ously  
adopted .
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CONSOLIDATED TIN MINES OF BURMA, LTD.
Directors : Sir Cyril K endall B utler, C. F . Lochner, Ross M acartney, Sir F ra n k  Cecil Meyer, M aj.-Gen. 
T he H on. Sir N ew ton Moore. Consulting Engineers : Pellew -H arvey and  Co. Secretary : P . E. Day. 

Offices : A lderm an’s House, A lderm an’s W alk, Bishopsgate, London, E.C. 2. Formed 1928.
Capital issued : ¿809,534 17s. 6d. in  ¿1 shares.

Business : O perates tin -  and  w olfram -properties in  th e  T avoy D istrict, Burm a.
The first annual m eeting  of th e  C onsolidated 

T in  M ines of B urm a, L td ., was held a t  C annon 
S treet H otel, E.C. 4, on D ecem ber 30, Sir Cyril 
K endall B u tle r (Chairm an of th e  com pany) 
presiding.

The C hairm an, in  m oving th e  adoption  of th e  
rep o rt and  accounts for th e  period  ended Ju n e  30 
last, said :—■

You will, no doubt, have  observed th a t  ap p rox i
m ately  20% of th e  com pany’s assets are in  the  
form  of cash a t  bankers, debtors, and  stocks. 
W ith  these resources available, th e  funds necessary 
for th e  p roper developm ent of your p roperties 
a re  assured.

If  you will now tu rn  to  th e  m in ing  account 
and  th e  profit an d  loss account, which im m ediately 
follows, you will see th a t  these  accounts cover 
periods of e igh t and  tw elve and  a  half m onths 
respectively. So fa r as th e  w orking costs are 
concerned, th e  reports which accom pany th e  
accounts deal w ith  th e  exceptional circum stances 
which are associated w ith  th e  period since th e  
inauguration  of th e  com pany. I p a rticu larly  
wish to  em phasize th a t  up  to  June  30, 1929, 
no benefits were derived from  th e  p relim inary  
developm ent and  equ ipm en t w ork  w hich was in 
process of in tro d u c tio n  during  th e  e igh t m onths 
to  th a t  da te . M oreover, th e  en tire  period was 
composed of “  d ry  ” m onths ; th is  expression, of 
course, is n o t used in  th e  p roh ib ition  sense, b u t 
implies th e  absence of ra ins. I  th in k  th e  m ost 
fitting  m ethod of su b s tan tia tin g  m y rem arks on 
th is .sub ject is to  give you p a rticu la rs of th e  results 
obtained since th e  d a te  of th e  accounts. F irstly , 
you will have seen from  th e  rep o rt before you th a t  
th e  o u tp u t for th e  five m onths since June  am ounts 
to  711 tons, w hich exceeds th e  o u tp u t for th e  
whole period em braced by  th e  accounts before 
you to-day.

Despite th e  unfavourable price of t in , th e  results 
of th e  m ining operations since Ju n e  are equally 
gratifying, and  a cable which was received by  th e  
Board from  your com pany’s techn ica l adviser 
only las t week (and which I propose to  read  to  you) 
will enable you to  form  some idea of th e  g reatly  
im proved resu lts : T o ta l o u tp u t Ju ly  to  N ovem ber, 
711 tons. T otal o u tp u t values Ju ly  to  N ovem ber, 
inclusive, ¿81,324. E xpenditu re, ¿61,004. Profit, 
¿20,320. Price t in  tak e n  for va lua tion  of stocks 
a t  end of N ovem ber, ¿180. E xpend itu re  includes 
¿3,140 carried  forw ard a t  Ju n e  30, 1929. R ecen t 
inspection of m ines shows first p a r t  of equ ipm ent 
program m e to  have  been well carried  out. Ju ly , 
1929, was first m on th  to  get benefit from  th is  
work. A n active  policy of construction  and  
developm ent is being continued. U nderground 
developm ent during  las t year has been m ainly 
d irected  tow ards opening up known veins a t lower 
levels— evidence so fa r shows no d im inution  of 
size and  values of veins a t  depth . Our in tense  
cam paign of p rospecting  has revealed valuable 
bodies of d e trita l n o t worked in  th e  past. I t  is

expected following th e  com pletion of th is  season’s 
equ ipm en t program m e th a t  from  Ju ly  n ex t th ere  
will be a  considerable increase in  production. I am 
of opinion th a t  th e  properties possess g reat 
p o ten tia lities and prom ise of long life.

B ut w h a t will even m ore appeal to  you, as it 
does to  th e  Board, is th e  concluding parag raph  
of Mr. Ross M acartney ’s p rin ted  report, in  which 
he sta tes  th a t  w ith  th e  fu rth e r knowledge of th e  
p roperties he  confirms his previously expressed 
opinion th a t  th e  com pany possesses large and  
valuable areas of tin -bearing  d e tr ita l ground, 
profitable lode occurrences and  a  considerable 
area  of a lluvial flats.

A brief reference to  m etal prices is im p o rtan t 
on th is  occasion. I t  is generally  ad m itted  th a t, 
n ex t to  production  and  its cost, th e  m ost essential 
factor to  th e  success of a  m in ing  com pany is th e  
price a t  which its  products can be sold in  th e  
m arkets of th e  world. To th e  t in  producer i t  is 
som ew hat disappointing  th a t  th e  m ark e t price 
of th e  m eta l is in  no w ay governed, or, in  fact, 
barely  influenced, by  th e  cost of its  production, 
and  so long as a  com m odity is allowed to  be produced 
and  m arketed  in  excess of its  dem and for trad e  
requirem ents, i t  is only logical th a t  a  decline in 
its  m ark e t value will follow.

Probab ly  m ost of you have followed th e  gradual 
an d  serious decline— during th e  p ast eighteen 
m onths— in th e  price of t in , an d  a lthough I do 
n o t wish, for one m om ent, to  m inim ize its  adverse 
effect on th e  com pany’s revenue and  profits, I m ust 
a t  th e  sam e tim e refer to  th e  o th er p roduct of your 
p roperties— I allude, of course, to  wolfram . I t  is 
m ost sa tisfactory  to  me to  be able to  rep o rt a very  
d ifferent position so far as th is  p roduct is concerned. 
Com pared w ith  tin , th e  m ovem ents in  th e  m arke t 
value of wolfram  are n o t so easily followed, b u t the  
significance of th e  advance in  th e  m ark e t price 
which has tak en  place during  th e  p ast n ine m onths 
will, to  some ex ten t, be apprecia ted  when I  inform  
you th a t,  for th e  cu rren t year (that is, since 
Ju n e  30 last) your com pany’s wolfram  concentrates 
have been m arke ted  a t  a price of 100% in excess 
of th e ir  value a t  th e  d a te  of th e  prospectus. 
Since Ju n e  30 u n til th e  end of th is  year our 
wolfram  shipm ents have been sold to  produce approx
im ately  ¿30,000.

I th in k  you will expect me to  refer to  th e  scheme 
for re stric tio n  which has been p u t forward by  th e  
T in  P roducers’ Association. I can only say th a t  
we are w holeheartedly  in  favour of th e  schemes 
for research an d  propaganda in itia te d  b y  th e  
Association, and provided, as I feel certain  will 
be th e  case, th e  m ajo rity  of th e  producers of th e  
world agree to  a restric tion  of ou tp u t, we shall, as 
fa r as our exceptional circum stances adm it, also 
support th e  policy of restric tion . I m ay a d d  th a t  
we have a lread y  called for a  rep o rt from  our 
technical adviser on th e  subject.

Sir F ra n k  Cecil M eyer seconded th e  resolution 
and  i t  was carried .
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KA M UNTING TIN DREDGING, LTD.
Directors : W . A rth u r A ddinsell, Jo h n  I. Ph ilips, E . J .  B yrne. General M anager : C. S. K neebone.
Secretary: A. Shelley. Office: K ing W illiam  S tree t House, A rth u r S treet, London, E.C. 4. Formed 1913.

Capital is su e d : ¿374,989 7s. 6d. in  5s. shares.
Business : O perates a lluv ial t in  p roperties in  th e  S ta te  of P e rak , F.M .S.

The s ix teen th  an n u al general m eeting  of your d irectors g rea tly  re g re t th a t  th e y  are unable  
K am unting  T in  D redging, L td ., was held  on to  recom m end th e  p ay m en t of a  final d iv idend , th ey
D ecem ber 19 a t  7, M artin ’s Lane, Cannon S treet, 
E.C. Mr. W . A rth u r Addinsell presided.

T he C hairm an, before m oving th e  adoption  of 
th e  re p o rt and  accounts for th e  y ea r ended Ju n e  30 
last, referred  to  th e  d e a th  of th e ir  C hairm an, 
Sir E rn es t Birch. H e ske tched  Sir E rn e s t’s career 
and  said  th a t  th e  thoroughness of th e ir  la te  C hair
m an was well know n. H e held  th e  m anuscrip t 
of S ir E rn e s t’s speech in  h is h an d  and  would read  
i t  to  th em  la te r.

A fter th e  S ecretary  (Mr. A. Shelley) h ad  read 
th e  no tice  convening th e  m eeting  an d  th e  re p o rt 
of th e  aud ito rs, th e  C hairm an read  Sir E rn es t 
B irch ’s address :

G entlem en, th e  rep o rt on w orking during  th e  
y e a r ended Ju n e  30, 1929, is w ritte n  b y  th e  new  
m anager, Mr. C. S. K neebone, and  I  propose to  
com pare i t  w ith  las t y e a r’s rep o rt w ritten  by  
Mr. S tu a rt, th e  ac ting  m anager, who, a fte r  long 
service w ith  th e  com pany, has now re tired .

Four dredges operated  con tinually  th roughou t 
th e  year, w hereas in  th e  previous year No. 4 
w orked for n in e  m onths only. Consequently
3,843,000 cubic yards were cu t, or 160,000 m ore, 
re tu rn in g  1,113 tons of t in  ore, w hich realized 
¿141,215. T he o u tp u t in  th e  previous y ea r was 
1,336 tons. T he t in  co n ten t of th e  ground dredged 
averaged '65 lb ., as com pared w ith  -81 in  th e  previous 
year. The price p e r to n  was ¿22 less th a n  in  th e  
y ea r before and  th e  sum  realized by  sales was 
¿58,000 less. T he w orking costs of th e  four dredges 
am oun ted  to  15f cents, or 4 ’43d. p e r cubic yard , 
and  are  lower. No. 4 dredge, electrically  driven, 
shows lower costs th a n  th e  o th er th ree , and  w hen 
No. 1 is converted  to  an  electric  dredge, w ith  
jigs, i t  is a n tic ip a te d  th a t  its  costs w ill be m uch 
lower, because as our oldest dredge and  one requ iring  
a good deal of expend itu re  in  upkeep, i t  shows 
m uch h igher costs th a n  th e  others. I t  was in 
op eration  u n til Ju n e  30 w hen i t  was tak e n  in to  
dock for rebu ild ing  and  conversion.

No. 4 dredge has now en tered  th e  area  of 118 acres 
w hich was o b ta in ed  from  th e  G overnm ent under 
th e  road and  ra ilw ay  d ev ia tion , and  early  in  August 
No. 5 dredge, a new  m achine electrically  driven , 
began operations. T his has been pa id  for, th e  last 
p ay m en t of ¿12,500 to  th e  builders being  included 
in  these  accounts. I t  is ru n n in g  a t  a  spo t nearly  
four m iles from  th e  cen tre  of th e  m ine, and  has 
en ta iled  th e  e rection  of q u arte rs  for th e  n a tiv e  
w orkm en.

Mr. K neebone deals a t  some leng th  w ith  th e  
pow er-house and  w ith  th e  w a ter supply. The 
road and  ra ilw ay  d e v ia tio n  ab o u t which I to ld  
you la s t year w ill have  cost us ap prox im ate ly  
¿50,000. ,

In  the’ las t financial y ea r four d iv idends were 
d is trib u ted  am o u n tin g  to  40 p e r  cen t in  all, free 
of incom e tax . This year on ly  one d iv idend  of 
10 p e r  cen t, free of tax , has been p a id , an d  while

th in k  th a t  i t  is n o t unreasonab le  to  ask  th e  share
holders to  exercise a  lit t le  patience.

T he profit for th e  y e a r is ¿47,377, o r ¿69,063 
less th a n  la s t year, w hich is accounted fo r to  th e  
tu n e  of ¿58,000 by  th e  fall in  th e  p rice  of tin , 
and  for th e  balance by  th e  sm aller o u tp u t. The 
o b scu rity  which surrounds th e  m eta l m ark e t 
com pels your d irectors to  exercise th e  g reatest 
caution .

Y our d irectors a re  in  sy m p ath y  w ith  th e  aim s 
of th e  T in  Producers’ A ssociation to  o b ta in  a 
b e tte r  price for th e  ore th e y  produce. I t  is ev ident, 
too , th a t  th e  G overnm ent of th e  F.M .S. is ap p re 
hensive of th e  w ay  in  w hich t in  is ta k e n  o u t of 
th e  e a rth  and  sold a t  a price w hich  is adverse to  
th e  in te res ts  of th e  G overnm ent, as well as th e  
producers.

I  w ill read  to  you a  le t te r  w rit te n  by  th e  U nder
se c re ta ry  to  th e  G overnm ent to  th e  m anager of 
tw o of th e  larg est m ines in  P e ra k  :—

“  K uala  L um pur,
“ 9 th  N ovem ber, 1929.

“  The Secretary ,
“ T he F.M .S. C ham ber of M ines,

“ Ipoh.
“ D ear S ir,— In  co n tin u a tio n  of m y le t te r  of 

even n u m b er d a ted  th e  16th Sep tem ber, 1929, 
concerning th e  issue of m in ing  leases, I am  directed 
to  in form  you th a t  th e  G overnm ent of th e  Federated  
M alay S ta tes  is of op inion th a t  its  p o ten tia l t in  
assets a re  being  dep leted  a t  a  sufficiently  rap id  
pace an d  th a t  an  acceleration  of th a t  pace would 
be to  th e  ad v an tag e  n e ith e r of G overnm ent nor 
of th e  in d u stry . I t  has, therefo re , decided to  adop t 
th e  follow ing policy :—

' ‘ (a) G overnm ent is n o t p repared  for th e  p resent 
except in  special cases to  consider app lications for 
m in ing  land  o r for th e  conversion of ag ricu ltu ra l 
to  m in ing  land  outside ex isting  m in ing  areas.

"  (b) L and  w ith in  m in ing  areas will no t, as 
a  general rule, be a lienated  o r converted  unless 
it  is essential to  th e  efficient developm ent of ex isting  
un d e rtak in g s .”

Mr. N aish, our form er general m anager, is now 
on his w ay  to  th e  E a s t on p riv a te  business, and 
will ta k e  th e  o p p o rtu n ity  of v isitin g  K am unting  
and  of conversing w ith  Mr. K neebone on some 
m atte rs  of g rea t im portance . W hen he  reports 
we shall have  know ledge a t  first h and  on po in ts 
of w hich i t  is difficult to  judge by  correspondence.

I t  will, no  doub t, be  a p leasure to  h im  to  see 
th e  schem e com pleted w hich he n ego tia ted  w ith  
th e  G overnm ent for a  dev iation  of th e  railw ay 
line an d  of th e  m ain  road  to  P rovince W elsley, 
o b ta in in g  for us th e reb y  an  a rea  of valuable  land  
which Mr. K neebone is com m encing to  w ork.

Shareholders’ questions hav in g  been answ ered, 
th e  resolution was adop ted .
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MALAYAN TIN DREDGING, LTD.
Directors : W. J. Payne, C. V. S tephens, H. A. Hope. General M anager : A. J . K elm an. Secretary : T. P. 
P a tte rso n . Office: P o rtlan d  House, 73, Basinghall S treet, L ondon, E.C. 2. Formed 1911. Capital

issued : ¿200,000 in 5s. shares.
Business : O perates alluvial dredging p ro perty  in K in ta  Valley, Perak , F ederated  M alay S tates.

The e igh teen th  annual general m eeting  of th e  
shareholders of th e  M alayan T in  D redging, L td ., 
was held on D ecem ber 17 a t W inchester House, Old 
Broad S treet, E.C., Mr. C. V. S tephens presiding.

The C hairm an, before m oving th e  adoption  of 
th e  rep o rt and  accounts referred to  th e  illness of 
Sir E rn es t B irch. H e th en  sa id :—The profit 
for th e  y ea r was ¿122,686, as against ¿112,701 in  
th e  year before. T he to ta l  yardage of ground 
trea te d  was over 6 m illion cubic yards, or 
590,810 cubic yards m ore th a n  in  th e  previous 
year, and  th e  o u tp u t of t in  ore for th e  y ea r was 
1,803 tons, o r 196 tons m ore, b u t th e  average 
price pe r to n  received for th e  ore was 
¿22 10s. 2d. less a t  ¿132 8s. 4d. The average tin  
con ten t of th e  ground was -5 of a  k a ti  p er cubic 
yard, as against -49 of a  k a ti for th e  previous year.

The w orking costs again show an im provem ent, 
averaging 4Jd . p e r cubic yard , as com pared w ith  
4Jd. for th e  previous year. The ro y a lty  pa id  to  
th e  G overnm ent am ounted  to  ¿37,450. The value 
of th e  ore produced was ab o u t ¿10,000 less. 
In te re s t an d  div idends increased from  ¿7,721 to 
¿20,177, th e  increase being m ainly  due to  our share
holding in  Southern  M alayan T in Dredging, L td. The 
surplus on realization  of investm ents was ¿30,359.

T urning to  th e  balance-sheet, p ro p erty  account 
rem ains a t  ¿40,000 a fte r adding expenditu re  during  
th e  y ear and  w ritin g  off an equ ivalen t sum  from 
profit and  loss account. A p roportion  of our 
electrical p lan t was sold to  Southern  M alayan 
Tin Dredging, L td ., for fully-paid shares in  th a t  
com pany, and  a f te r  allowing for o rd inary  
expenditu re  on th e  dredges during  th e  year and 
deducting  depreciation  ¿12,622, th e  six dredges, 
power s ta tio n  and  subsid iary  p lan t s tan d  in  th e  
balance-sheet a t  ¿60,000. Investm en ts a t  Ju n e  30 
last consisted of T reasu ry  bonds, a  holding in 
K ram at Pulai, L td ., an d  365,677 shares of 5s. 
each in  Southern  M alayan T in  D redging, L td . 
¿20,000 has been tran sferred  from  th e  profit and 
loss account to  reserve account, w hich now stands 
a t  ¿80,000.

The balance of profit an d  loss account brought 
forw ard from  las t y ea r was ¿87,125 4s. l id . ,  to  
which has been added th e  to ta l profit for th e  
year under review  ¿153,046 6s. Id . F ive  dividends 
of 10 per cent, each, to ta llin g  ¿100,000, were paid  ou t 
of th e  y e a r’s profits. A fter deducting  th e  ¿20,000 
transferred  to  reserve account and  ¿1,252 14s. 2d. 
w ritten  off p ro p erty  account, th e  balance rem aining 
is ¿118,918 16s. 10d., ou t of which i t  is proposed 
to  "pay a  final d iv idend  of 10 p er cent., m aking  
60 per cent, for th e  year, leaving ¿98,918 16s. lOd. to  
be carried  forw ard to  th e  cu rren t year.

The general m anager’s rep o rt gives full particulars 
of th e  w orking of th e  dredges and  th e  power 
sta tio n  during  th e  year. In  th e  tables which he 
gives of th e  re tu rn s for each dredge you will see 
how m uch m ore ground was worked. A g reat po in t 
is th e  increased yardage cu t a t  a lower w orking 
cost, and  th a t ,  of course, is th e  object to  be a tta in ed .

I wish to  m ake a  few rem arks concerning the  
B oard 's policy in  regard to  th e  p resen t position of 
th e  t in  industry . In  a few words, we are  p repared  
to give full support to  any  p lan based on thoroughly  
sound lines and  designed for th e  tru e  b e tte rm en t of 
th e  in d u stry . A proposal has now been p u t forward 
by  th e  T in  Producers’ Association for producing 
com panies to  cease m ining operations betw een th e  
hours of 10 p.m . on S aturdays and  6 a.m . on 
M ondays, and  to  sh u t down for a w eek in  each of 
th e  m onths of Ja n u a ry  and  F eb ru ary  n ex t, also 
of M arch if found necessary. I t  would, however, 
be a h asty  and  short-sighted  policy for th e  M alayan 
producers to  ad op t th e  proposal unless and  un til 
absolu tely  assured th a t  th e  N igerian, Bolivian, and 
D utch in te rests were prepared  to  co-operate loyally 
w ith  th e  M alayan producers in  carry ing  ou t the  
scheme.

Y our d irectors have carefully considered th e  
m a tte r  in  its  d ifferent aspects w ith  our associate 
com pany, Southern M alayan T in  D redging, L td., 
and  we have decided as a common contribu tion  from 
th e  tw o com panies tow ards th e  am elioration  of 
th e  p resen t s ta te  of affairs to  cease a t  a convenient 
d a te  operations on Nos. 1 and  2 dredges belonging 
to  our com pany, these being th e  oldest and  m ost 
expensive u n its  to  run . These dredges Will in  due 
course be dism antled  and sold, if and when possible. 
This action  m ay en ta il a certa in  am ount of sacrifice, 
b u t we are confident th a t  i t  will u ltim ate ly  work 
ou t to  your g reat advantage, as in  order to  replace 
th e  two un its , whose to ta l capacity  is approxim ately
150,000 yards, we in ten d  to  place an order for a 
dredge w ith  a m inim um  capacity  of 200,000 yards. 
T he stoppage will represen t a cu rta ilm ent for 
a year of some 14 per cent, of th e  to ta l of both  
com panies’ production.

A t a Board m eeting  held th is  m orning your 
d irectors declared on account of th e  profits for 
th e  cu rren t year an  in te rim  dividend of 10 per cent., 
less incom e-tax, payable to  shareholders on th e  
reg ister a t  to -d ay ’s date. This d ividend is in 
add ition  to  th e  10 p er cent, final dividend recom 
m ended in  th e  accounts before you. The two 
dividends, am ounting  to  20 per cent, in  all, will be 
incorporated  in  one w arran t which will be posted 
to  you to-morrow.

Mr. W . J. Payne, who seconded, said : I t  is
a  g rea t pleasure to  m e to  second th e  resolution 
for th e  adoption of such an excellent and  sound set 
of accounts. T here  is no doubt now th a t  the  
insta lla tion  of jigs on our dredges has proved a 
success. This is shown by  th e  s tead y  im provem ent 
in  th e  am oun t of ore recovered, which has increased 
from  -44 of a  k a ti  pe r cubic ya rd  under th e  form er 
tab le  m ethod to  th e  p resen t figure of -5 of a k a ti. 
T in  dredging is still a com paratively  young industry  
and  experience is enabling  us to  em body in  m odern 
dredges th e  beneficial knowledge gained from 
previous working.

The rep o rt and  accounts were unanim ously 
adopted .
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N A R A G U T A  (NIGERIA) TIN MINES, LTD.
Directors : S ir Edw in A. Speed (Chairman), R . H . B enard , G. R . M atthew s, th e  H on. Sir N ew ton J. 
Moore, Jo h n  W add ing ton . General M anager in  N igeria : J . E . Snelus. Consulting Engineers . 
Jam es B ro thers. Secretary : H . T. Skipp. Office : 341, Salisbury  H ouse, L o ndon , E .C. 2.

Formed 1910. Capital issued : ¿350,000 in  ¿1 shares.
B usiness : O perates alluvial t in  p rop erties  in  N o rth e rn  N igeria .

T he n in e teen th  o rd in ary  general m eeting  of th e  show n in th e  b a lan ce-sh eet a t  cost. A t a n  ex tra -
N arag u ta  (Nigeria) T in  Mines, L im ited , w as held 
a t  W incheste r House, Old B road  S treet, L ondon, 
E .C., on T uesday, D ecem ber 31, 1929, Sir Edw in A. 
Speed (C hairm an of th e  com pany) presiding.

T he C hairm an, in  m oving th e  ado p tio n  of th e  
rep o rt and  accounts for th e  y e a r  ended  D ecem ber 31, 
1928, sa id  th a t ,  as s ta te d  in  th e  rep o rt, th e  
p ro d u c tio n  for th e  p a s t y ea r was 468 to ns. Of th is  
am o u n t 116J to n s  were won from  th e  D urum i 
areas, w hich were acquired  in  M arch, 1928, th e  
p roduction  from  th e  N arag u ta  areas being  351 \  tons, 
which com pares w ith  281 to n s for 1928. The 
increased p roduction  u n fo rtu n ate ly  synchronized 
w ith  a  period  of u n sa tisfac to ry  t in  prices, th e  
average price realized  being  som e ¿18 pe r to n  less 
th a n  for th e  previous year, although, on th e  o th er 
hand , N igerian  expenses during  th e  y ea r show a 
reduction  of som e ¿17 p e r to n  com pared w ith  1928. 
A fter m aking  provision for deprecia tion  of p lan t 
and  m achinery , th e y  would have  seen th a t  th e  
p rofit for th e  y ea r was ¿10,582, ag a in st ¿8,054 for
1928. T hey  would rem em ber th a t  in  th e  las t 
balance-sheet th e re  was an  item , p la tinum  
prospecting  ¿500 15s. l id . ,  in  connection  w ith  
w hich he  h ad  s ta te d  a t  th e  las t general m eeting  
th a t  th e y  h a d  decided to  aban d o n  th e  areas. T hey  
had  accordingly w ritten  off th is  p a rticu la r item  in 
th e  c u rre n t profit an d  loss account.

T he N arag u ta  C om pany now  held v ery  con
siderable in te res ts  in its  subsidiaries, w hich were

o rd in ary  general m eeting  of th e  K aram a  C om pany 
in  M arch, 1927, he  h ad  s ta te d  th a t  th e ir  one ob ject 
had  been to  float these  subsid iaries as good, honest, 
tin -producing , d iv idend-pay ing  concerns, and  if 
th e y  d id  th a t  th e  re s t d id  n o t m a tte r . Since th a t  
d a te  th e y  h ad  su s ta ined  v ery  m an y  d isap p o in t
m ents, som e in  connexion w ith  th e ir  an tic ip a ted  
p roduction , som e in  respect of th e  selling price of 
t in ,  an d  all I th in k  beyond  th e ir  pow er to  p rev en t 
or even to  m itig a te  ; b u t th e y  h ad  th is  consolation 
a rising  o u t of th e ir  in it ia l  aim s, th a t  to  th e  b e s t of 
th e ir  in fo rm ation  and  belief th e  issued cap ita l of 
each of th e ir  subsid iaries w as reasonab ly  com 
m ensurate  w ith  th e  in trin sic  value of th e  areas 
w hich th e y  h av e  severally  acquired .

W ith  regard  to  th e  N a rag u ta  areas, th e  p roduction  
for th e  c u rren t year— A pril to  N ovem ber— w as 
312 tons, and  th e  o u tp u t for A ugust la s t h ad  been 
a record one of 76 tons. W ith  regard  to  th e  general 
position  in  th e  t in  m ark e t, t in  h a d  alw ays been 
sub ject to  m ore o r less v io len t price fluctuations. H e 
m entioned  th a t  because th e  im pression w as given 
in  certa in  q u a rte rs  th a t  th e y  were in  th e  presence 
of an  unpreceden ted  an d  unheard -o f calam ity , 
an d  he v en tu red  to  suggest th e y  should  a tte m p t to  
v isualize ex isting  conditions in  th e ir  correct 
perspective .

Mr. Jo h n  W add ing ton , J .P . (d ep u ty  chairm an), 
seconded th e  reso lu tion , an d  i t  w as carried  
unan im ously .

N A R A G U T A  KOROT AREAS,  LTD.
Directors : S ir E dw in A. Speed (Chairman), R. H . B enard , G. R. M atthew s, th e  H on. Sir N ew ton J. 
Moore, Jo h n  W adding ton . General M anager in  N igeria : F . O ’D onnell B ourke. Secretary : H . T. 
Skipp. Office: 341, Salisbury  House, L ondon, E.C. 2. Formed 1925. Capital issu ed :  ¿120.000

in  10s. shares.
Business : O perates alluv ial t in  p ro p erties in  N o rth e rn  N igeria.

T he th ird  o rd in ary  general m eeting  of th e  th e  a reas. T he p ro d u c tio n  for th e  c u rre n t y e a r to
N arag u ta  K oro t Areas, L im ited , was held  on 
T uesday, D ecem ber 31, 1929, a t  W inchester
H ouse, Old B road  S treet, London, E.C ., S ir E dw in 
A. Speed (C hairm an of th e  com pany) presiding.

T he C hairm an, in  m oving th e  adoption  of th e  
rep o rt an d  accounts for th e  y ea r ended  D ecem ber 31, 
1928, said  th a t  p roduction  d u ring  th e  y ea r am ounted  
to  135 to n s of t in  co n cen tra te . T his com pared w ith  
80 to n s fpr 1927, b u t th e  increase was u n fo rtu n a te ly  
offset by  a fall of som e ¿30 p e r to n  in  th e  price 
realized  for th e  m etal, an d , as s ta te d  in  th e  rep o rt, 
th e re  was a  loss on th e  y e a r’s w ork ing  of ¿4,685, 
a p a r t  from  loan in te re s t w hich was shown on th e  
balance-sheet.

H e h ad  rem inded  th em  th a t  th e y  produced 
135 to n s for 1928, b u t in  th e  lig h t of th e  d irec to rs’ 
rep o rt he th o u g h t i t  was unnecessary  for h im  to 
em phasize th a t  th e y  realized  such a  p roduction— 
even if i t  w ere recovered a t a profit— was a lto g e th e r 
incom m ensurate  e ith e r w ith  th e  e x te n t of th e  
com pany’s areas o r w ith  th e  large cap ita l 
ex p end itu re  on p lan t, m achinery , and  m ine develop
m en t. Mr. B ourke, th e ir  general m anager, had  
been recalled to  E n g lan d  and  h ad  reaffirm ed his 
fa ith  in  th e  value of th e  areas, an d  th e  d irecto rs 
h ad  g ran ted  him  a fu rth e r seven m o n th s’ contro l of

d a te  h ad  con tinued  to  be  d isappo in ting , how ever, 
and  a lto g e th e r in ad eq u ate . T h e ir experience of 
th e  p a s t four years left th e  d irec to rs no  a lte rn a tiv e  
to  th e  conviction  th a t  p a s t m ethods m u st be held 
to  be  responsib le for p a s t resu lts , th a t  was assum ing 
th a t  re liance could s till  be  p laced  on Mr. B o u rk e’s 
o rig inal e stim a tes an d  subsequen t s ta te m en ts  as 
to  th e  values of t in  co n cen tra te  in  th e  g round.

I n  th is  connexion th e y  h ad  received from  tim e  
to  tim e  from  th e ir  re tu rn in g  em ployees confirm atory  
opin ions as to  th e  values of d ifferent sections of th e  
areas, an d  th e y  had  ju s t  received  one such rep o rt 
to  th e  effect th a t  th e  p roved  a n d  pay ab le  reserves 
w ere in  th e  neighbourhood  of 8,000 to ns. T h ere 
fore, he  th o u g h t th a t  th e ir  p a s t failures po in ted  ra th e r  
to  defects on th e  w ork ing  side th a n  to  lack of values. 
V alues co n stitu ted  th e  v e ry  h e a r t  of a  m ine, a n d  
in  th e ir  own case, g iven  assurance on  th a t  p o in t, 
th e y  could ju stifiab ly  look fo r a sa tis fac to ry  reversa l 
of th e ir  fo rtunes. M ention h ad  been m ade of a  
possible cap ita l reo rg an iza tio n , a n d  all he w ould sav
in  th a t  connexion was th a t  i t  would be th e ir  aim  
to  avo id  a n y  assessm ent on  th e  shareholders in  
respect of th e  shares which th e y  a t  p resen t held

Mr. Jo h n  W add ing ton , J .P . (depu ty  chairm an) 
seconded th e  reso lu tion , a n d  i t  was carried  
unanim ously .
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CHINESE ENGINEERING A ND MINING CO., LTD.
Directors : W . F . T u rn er (Chairman), F. C attier, Sir E dm und Davis, C hevalier E . de W outers, E . F ranqui, 
L. Ja d o t, Col. H . A. Micklem, M ajor W. S. N athan , Lord Southborough. Agent and General Manager in  
China : P . C. Young. Secretary : A. W . B erry. Office : 3, London W all Buildings, London, E.C. 2. 

Formed  1912. Capital issued : ¿1,400,000 ; debentures ¿816,000.
Business : O perates coal m ines in  N o rth  China.

The sev en teen th  ann u al o rd in ary  general m eeting 
of th e  Chinese E ngineering  and  M ining Com pany, 
L td ., was held on D ecem ber 16, a t  W inchester 
House, Old B road S treet, E.C. Mr. W . F . T u rn er 
(C hairm an of th e  com pany) presided.

The S ecretary  (Mr. A lfred W . B erry) hav ing  read  
th e  notice convening th e  m eeting  and  th e  au d ito rs’ 
report.

The C hairm an said : G entlem en,— The rep o rt 
and  accoun ts for th e  y ea r ended on Ju n e  30, 
1929, w hich we are su b m ittin g  to  you to-day, 
show th a t  th e re  has been a  reduction  in  th e  profits 
com pared w ith  those of th e  preceding year, which 
were exceptional. T he result, however, m ust 
be regarded  as sa tisfactory , seeing th a t  we are able 
to  recom m end a balance d iv idend of 10 per cent., 
free of incom e-tax , m aking  a to ta l d iv idend for the  
year of 20 p e r cent., free of incom e-tax, w hich com 
pares w ith  25 p e r cent., free of incom e-tax, for the  
year 1927-28.

The gross profit of th e  K ailan  M ining A dm in istra 
tio n  for th e  y ea r am ounted  to  59,462,881. A fter 
providing for in te res t on th e  Six pe r Cent. K ailan 
bonds, $49,680, redem ption  of bonds for th e  year, 
¿24,000, reserve for deprecia tion , $1,419,432, the  
p roportion  of profit to  w hich th e  Chihli Provincial 
G overnm ent is en titled , $298,689, and  o th er item s, 
there  rem ains a  n e t  profit of $5,813,374.

T he p ro p ortion  of th is  profit b rough t to  c red it of 
profit and loss account, tog e th e r w ith  in te res t in 
China, is ¿352,192, th e  conversion being a t  th e  ra te  
of Is. 1 0 ^ d . p e r dollar, com pared w ith  Is. lOSjifd. 
in  th e  preceding year. In te re s t am ounted  to  nearly  
¿33,000, owing to  th e  high ra tes  w hich prevailed 
during  th e  year, and  m inor item s bring  up th e  to ta l 
c redit of th e  account to  ¿391,251. A dm inistra tion  
and  expense of all k inds in  E urope am ount to  
¿20,749, which is ab o u t th e  sam e as before, exclusive 
of tw o item s which I  will m ention. The d irec to rs’ 
percentage of ¿7,204, u nder a rticle  83 of th e  articles 
of association, which is in troduced  in to  th is  account 
for the  first tim e, is ab ou t half th e  figure for 1927-28. 
A donation  of ¿1,000 was m ade to  th e  m iners’ 
relief fund opened b y  th e  Lord M ayor in D ecem ber 
of last y ea r to  a llev ia te  th e  acute distress which 
existed  am ong th e  m ining population  th roughou t 
th e  coun try , and  a  donation  of th e  sam e am ount 
was m ade to  a  fund which was opened in T ien tsin  in 
support of th e  Lord M ayor’s Fund.

T he n e t  p rofit for th e  year is ¿361,298. This 
com pares w ith  ¿478,384 for th e  preceding year 
1927-28, an d  w ith  ¿314,962 for th e  year 1926-27. 
The balance b rough t forw ard from  th e  previous 
y e a r’s account was ¿309,556, m aking a to ta l cred it 
of ¿670,854. On th e  o th e r side we have income- 
ta x  ¿83A16, against ¿59,375 in  th e  preceding year, 
an  increase of ¿24,041. The balance to  be carried 
to  th e  balance-sheet is ¿587,438, com pared w ith  
¿674,457 in  th e  preceding year. The in te rim  
d iv id en d  of 10 pe r cen t., free of tax , paid  on M ay 8 
last, am ounted  to  ¿140,000, which leaves available 
th e  sum  of ¿447,438.

T he fu rth e r d ividend of 10 per cent., free of tax , to  
be declared to-day, takes ¿140,000, leaving a  balance 
of ¿307,438, com pared w ith  a balance of ¿309,556 
w hich was b rough t in . I  shall come p resen tly  to  
th e  question  of th e  disposal of th is  balance.

T he balance-sheet is q u ite  satisfactory , showing 
as i t  does a strong  financial position. The liabilities, 
am ounting  to  ¿61,550, consist m ainly of dividends 
and  in te res t ou tstand ing . Reserve for incom e-tax  
is ¿26,020 and  for th e  half-year's in te res t on deben
tu res  to  Ju n e  30, 1929, ¿24,480. The six per cent. 
F irs t M ortgage D ebentures stood a t  ¿816,000 afte r 
providing for th e  annual reduction  by  draw ing of 
¿24,000. T he account called “  R edem ption  of 
debentures (Kailan bonds)—reserve account ” now 
am ounts to  ¿396,000, nearly  50 p e rcen t, of th e  to ta l 
ou tstand ing . I shall re tu rn  to  th is  item  la te r. On th e  
o th e r side cash was ¿724,904, bills receivable were 
¿22,379 an d  debtors ¿7,281, tog e th e r ¿754,564. 
T here is, therefore, a  surplus of cash assets over 
liab ilities of over ¿640,000.

We now come to  th e  p ro p erty  account, described 
as “  P roperty , rights and u n dertak ing  acquired 
under agreem ent da ted  June  28, 1912, including 
th e  K aiping collieries and  m ining rights, buildings, 
p lan t and  equipm ent ; land, harbour works, and 
o th er p ro p erty  a t  th e  p o rt of Chinw angtao ; depots 
a t  various ports in  China, and  o th er assets, a t  
cost, ¿1,836,163.” U nder th e  new  Companies Act, 
Section 124, we have to  give such particu lars as 
are necessary to  disclose th e  general n a tu re  of th e  
liab ilities and  th e  assets of th e  com pany and to  
d istinguish betw een th e  am ounts respectively 
of th e  fixed assets and  of th e  floating assets and to  
s ta te  how th e  values of th e  fixed assets have been 
a rrived  a t. W e also have to  show th e  am ounts of 
goodwill and  of an y  p a ten ts  and  trad e  m arks.

T he Board have found it  impossible, and  th e  
aud ito rs agree, to  m ake a  literal compliance w ith  
th e  term s of th e  section. We have, therefore, added 
an  exp lanatory  note, which has been se ttled  w ith  
th e  assistance of th e  solicitors and  auditors. I t  
reads as follows :— “ Since th e  da te  of th e  above- 
m entioned agreem ent (th a t is Ju n e  28, 1912) the  
p roperty , rights and undertak ing  of th e  com pany 
in  China have  been com bined and  worked as one 
business in  conjunction  w ith  th e  ad jacen t m ines, of 
th e  Lanchow M ining Company, L td . I t  is, therefore, 
n o t p racticab le  to  distingusih betw een th e  fixed 
assets an d  th e  floating assets, o r to  place a  value 
on th e  fixed assests a t  Ju n e  30, 1929. The am ount 
above s ta ted  does n o t include any  goodwill, pa ten ts  
o r trad e  m arks.” The difficulty is self-evident, so 
I need n o t pursue th e  subject.

The n e x t th ree  item s in  th e  balance-sheet consist 
of our accounts w ith  th e  K ailan M ining A dm inistra
tion . T he first is w orking cap ital account, ¿350,794. 
T he loan account, ¿50,143, is unchanged. The item  
c u rren t accounts, ¿87,870, represents p a r t  of our 
share of th e  profit of th e  p ast year. The advances 
to  th e  Chinese D redger Com pany, L td ., ¿23,472, have 
been repaid  p a rtly  in E ig h t per Cent. D ebentures 
and  p a rtly  in  cash. There are some m inor changes in
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th e  balance-sheet which do n o t requ ire  specific 
m ention  and  th e re  is a s ta te m en t a t  th e  foot in 
accordance w ith  th e  Com panies Act, 1929, Section 
126, which refers to  a m a tte r  of no im portance.

W e now come to  th e  question  of th e  disposal 
of th e  balance w hich will rem ain  a t  c red it of th e  
profit and  loss account a fte r  prov id ing  for th e  final 
d iv idend an d  of dealing w ith  th e  reserve account.
I can n o t do b e tte r  th a n  read  th e  p a rag rap h  as i t  
stan d s in  th e  report.

“ T he B oard of D irectors have  come to  th e  con
clusion th a t  i t  is expedien t in  th e  in te res ts  of th e  
com pany to  capitalize  th e  m ajor p a r t  of th e  
un d istrib u ted  profits and reserve. T hey  therefore  
propose to  carry  to  a  general reserve account th e  
sum  of ¿280,000 from  th e  profit and  loss account, 
and  th e  sum  of ¿280,000 from  th e  ex isting  reserve 
account, to g e th e r ¿560,000. T hey  propose th a t  th is  
sum  be capitalized by  th e  d istribu tion  am ong th e  
m em bers of 560,000 of th e  unissued shares of ¿1 
each a t  th e  ra te  of tw o fully-paid shares in  respect 
of every  five shares held. T he percen tage to  which 
th e  B oard of D irectors will be en titled  in  respect of 
profits so cap italized  is ¿13,200." (T hat sum , I 
should m ention , covers a  period  of eleven years.) 
"  T here  will rem ain  a balance of ¿27,438 5s. 6d. a t  
c red it of th e  profit and  loss account and  ¿102,800 a t 
c red it of th e  ex is ting  reserve account. The issued 
cap ita l of th e  com pany will be ¿1,960,000, leav ing
40,000 shares in  reserve .”

T his cap italiza tion  is m ade for th e  purpose of 
ad ju s tin g  th e  com pany’s balance-sheet and  of 
bringing th e  share cap italization  of th e  com pany 
in to  accordance w ith  th e  facts of th e  case. Some 
of you will rem em ber th a t  th e  original share cap ital 
of th e  com pany was ¿1,000,000. In  th e  year 1920 
i t  was increased  to  ¿1,400,000 by  tak in g  ¿400,000 
of accum ulated  profits, cred iting  i t  to  th e  cap ita l 
account, and  issuing 400,000 fully-paid shares to  
th e  shareholders in  th e  p roportion  of tw o to  five. 
A fter th a t  tran sac tio n  th e  balance a t  cred it of th e  
profit and  loss account was ¿37,784 and  a t  cred it 
of th e  reserve account ¿180,000 ; while, as I have 
already  m entioned, th e  position  as disclosed in  
th e  balance-sheet a t  Ju n e  30 la s t was th a t  a fte r 
p rov id ing  for th e  d iv idend th ere  rem ained ¿307,438 
a t  c red it of profit an d  loss account and  ¿396,000 a t  
cred it of th e  reserve account. Those sum s are being 
used in  th e  com pany 's business as w orking cap ital, 
and  if th e  resolu tion  is passed to -day  ¿560,000 will 
be transform ed in to  pe rm an en t share capital, which 

_ will th en  s tan d  a t  ¿1,960,000. T here are o th er 
considerations in to  which we need n o t en ter. I t  
will tak e  th ree  or four m onths to  prepare  th is  new 
issue.

The n e x t pa rag rap h  of th e  rep o rt sta te s  th a t  th is  
change will involve an  am endm ent of A rticle 83 
of th e  com pany’s articles of association, so th a t  th e  
am oun t payable  to  th e  shareholders by  w ay of 
d iv idend— nam ely, ¿140,000 p er annum — before 
th e  d irec to rs’ percen tage becom es payable  shall 
be m ain ta ined  a t  th a t  figure n o tw iths tand ing  th e  
increase of share cap ital. This m eans th a t  th e  
position  as betw een th e  shareholders and  th e  
directors will rem ain  precisely as i t  is to -day . A 
form al m eeting  for th e  purpose of passing th e  
necessary  resolution will be called for an  early  
d a te  in  th e  New Y ear.

A t th e  las t general m eeting , held on th e  sam e day

a y ear ago, we exp lained  th e  position  of affairs in 
N o rth  C hina so fa r as we w ere affected  dow n to  
th a t  tim e, and  s ta te d  th a t  we looked fo rw ard  to  a 
prosperous year. T here  was no fu r th e r  tro u b le  
in th e  neighbourhood of our m ines. T he sales of 
coal for th e  y e a r to  Ju n e  30 la s t am o u n ted  to  
4,336,000 tons, which was only  175,066 to n s sh o rt 
of th e  sales of th e  preced ing  year, bu t, as you have 
heard , th e re  was a red uction  in  th e  profit.

As regards th e  c u rren t y ear, th e  sales for th e  
period  from  Ju ly  1 to  th e  p re sen t tim e  show an 
increase of 163,965 tons over th e  sam e period  of 
th e  p receding year. As you know , th e re  has been 
a recurrence of m ilita ry  d istu rbances in  C entral 
an d  Sou thern  C hina. T his has affected th e  ra te  
of exchange an d  business generally  in  Shanghai 
and  on th e  Low er Y angtsze, w hich is one o f  our 
im p o rta n t m arkets . B u t, as I sa id  a  y ea r ago, 
our experience shows th a t  business rev ives rap id ly  
in  China. The K ailan  M ining A dm in istra tion  is 
pursu ing  a stead ily  progressive policy. A new  
w harf has been acquired  a t  Shanghai an d  is being 
equipped w ith  a large m echanical han d lin g  p lan t, 
th e  electrification of th e  ra ilw ay  a t  th e  depots a t 
C hinw angtao is ab o u t to  be u n d e rta k en , an d  th e  
m ines a re  developed to  such an  e x te n t as will 
enable th e  A d m in istra tion  to  m eet p ro m p tly  all 
th e  requ irem en ts of a largely  increased  trad e  
w henever i t  m ay occur, so th a t  we feel we have 
good reason for regard ing  th e  fu tu re  w ith  confidence.

I now beg to  m ove : "  T h a t th e  d irec to rs’ report 
an d  accounts to  Ju n e  30, 1929, be  an d  th e y  are 
hereby  received an d  ad op ted , an d  th a t  a  final 
d iv idend be declared of 10 p er cen t., free of incom e- 
tax , 20 p e r cent, for th e  year, free of incom e-tax , 
payable  on D ecem ber 17, 1929.”

Col. H . A. M icklem , C.B., C.M.G., D.S.O., 
seconded th e  resolu tion , w hich was carried  
unanim ously.

The C hairm an n e x t m oved : “ T h a t th e  sum  of 
¿560,000, being p a r t  of th e  u n d is tr ib u te d  profits 
and  reserve of th e  com pany, be cap italized  by  th e  
d is trib u tio n  am ong th e  m em bers (a t th e  closing 
of th e  tran sfe r  books on such d a te  as m ay  be fixed 
by  th e  B oard  of D irectors) of 560,000 of th e  unissued 
shares of ¿1 each of th e  com pany, all of which
560.000 shares are to  be issued as fully  p a id  a t  the  
ra te  of tw o such fully-paid shares in  respec t of 
every  five shares held, and  th a t  th e  said  sum  of 
¿560,000 be applied  in  pay in g  up  in  full a t  p a r  the
560.000 shares of ¿1 each of th e  com pany  to  be 
d istrib u ted  as aforesaid ."

S ir E dm und D avis seconded th e  m otion , which 
was unanim ously  approved.

On th e  proposition  of th e  C hairm an, seconded 
by  th e  R t. H on. Lord Southborough, G.C.B., i t  
was also resolved : "  T h a t such holders shall be
en titled  if th ey  so desire to  have  issued to  th em  free 
of charge du ly  stam p ed  share  w arran ts  to  beare r 
in  respect of th e  shares to  be a llo tted  to  th em  u n d er 
th e  las t preced ing  resolution  such w arran ts  to  be 
issued in  such denom inations as th e  B oard  m ay 
de term ine  prov ided  th a t  no  share  w a rran t will 
be issued in  respec t of a  frac tion  of a  sh a re .”

The re tir in g  d irectors (Mr. L am b ert Ja d o t, th e  
R t. H on. Lord Southborough, G.C.B., an d  Mr. W . F. 
T urner) were re-elected, and  Messrs. A nnan  D ex ter 
and  Co. hav in g  been reap p o in ted  aud ito rs, th e  
proceedings te rm in a ted .
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EASTERN SMELTING CO., LTD.
Directors : S ir Cecil L. Budd, S. C. Am brose, W illiam  Clark, Sir George Penny , Sir A rth u r Adams, Hon. 
P. M. R obinson. Local General M anager: Hon. P. M. R obinson. Secretary : F . C. Bell. Office: Stafford 
House, K ing W illiam  S treet, London, E.C. 4. Formed 1911. Capital issued : ¿50,000 in preference shares

and  ¿325,000 in  o rd inary  shares.
Business : O perates tin -sm elting  works in  Malaya.

The e igh teen th  o rd inary  general m eeting of the  
shareholders of E aste rn  Sm elting Com pany, L td ., 
was held on D ecem ber 17 a t  Stafford House, 
K ing W illiam  S treet, E.C. 4, Sir Cecil L. Budd 
presiding.

The C hairm an before m oving th e  adoption  of 
th e  rep o rt and  accounts referred  to  th e  death  of 
Sir E rn est B irch. H e th en  continued by  saying 
th a t  he "would assum e th a t  th ey  would tak e  th e  
rep o rt an d  accounts as read.

The tin  m ark e t s ituation  had  continued to  
be a m a tte r  of concern to  all those engaged in  the  
ind u stry  and  th a t  th e  s ituation  was a serious one 
was d em o nstra ted  by  th e  form ation of a T in 
P roducers’ A ssociation. So far as th e  E aste rn  
Sm elting C om pany was concerned, he m ight say 
th a t th ey  regarded th e  efforts of th e  association 
w ith  every  sym pathy .

H e had  th en  tw o announcem ents to  m ake of very  
p a rticu la r in te res t to  th e  shareholders. F irs tly  : 
Some tim e ago th ey  gave an  option  to  certain  in te r 
ests who were in  a position to  be of g reat assistance 
in the  developm ent of th e ir  business to  purchase
60,000 of th e ir  unissued O rd inary  shares a t  ¿2 per 
share. This offer was sub ject to  conditions which 
have since been fulfilled and  th e  option had  been 
exercised. Secondly : T hey  responded to  over
tures m ade th a t  th ey  should explore th e  possib ilities 
of am algam ation  w ith  o th er sm elting  in terests.

ROBINSON DEEP, LIMITED.
(Registered in  the -Union o f South Africa.)

NOTICE TO SHAREHOLDERS.

NOTICE IS H E R E B Y  G IV EN  th a t  th e  F o u r
teen th  O rd inary  General M eeting of Shareholders 
in th e  above C om pany will be held in th e  Board 
Room, Consolidated Gold Fields Buildings, 
Sim monds S treet, Johannesburg , on T hursday, 
th e  24th  April, 1930, a t  11.30 o'clock in th e  forenoon, 
for th e  following purposes :—

To receive and  consider th e  B alance Sheet and 
Accounts for th e  year ended 31st Decem ber, 1929, 
and  th e  R ep o rts  of th e  D irectors and A uditors ; 
to  elect D irectors and  A uditors, and  to  tran sac t 
such o th e r business as m ay be tran sac ted  a t  an 
O rd inary  General M eeting.
The T ransfer Books of th e  Com pany will be 

closed from  10th to  th e  24 th  April, 1930, b o th  
days inclusive.

Holders of Share W arran ts  to  B earer in tend ing  
to  vo te  a t  th is  M eeting m ust com ply w ith  th e  
R egulations concerning th e  issue of Share W arran ts .

B y Order,
A. J . P A R K IN , London Secretary.

L o n d o n  O f f i c e , 4 9 , M o o r g a t e , E.C . 2 .

3rd January, 1930.

They agreed w ith  th e  o th er sm elting  companies 
referred to , which were : W illiam s H arvey  and  Co., 
L td . ; Cornish T in Sm elting Com pany, L td . ; 
Penpoll T in  Sm elting Com pany, L td . ; to  ask 
Sir G ilbert Garnsey, of Messrs. Price W aterhouse and 
Co., to  m ake an  investigation  of each and  help 
to  p rep are  a p lan .

As a  resu lt a holding com pany would be form ed 
w hich would acquire by  exchange th e  shares 
of th e  co nstituen t com panies, o r so m any  of 
them  as th e  shareholders m ight be willing to  ex
change. The authorized  cap ita l had  been fixed 
a t ¿5,000,000 in  ¿1 shares, and th e  holding com pany 
would offer th e  E aste rn  Sm elting Com pany share
holders to  exchange th e ir  shares on th e  following 
basis :— For 100 Preferred  O rd inary  shares in 
E aste rn  Sm elting Com pany— 140 Preferred  and 
109 O rdinary  shares in  th e  holding com pany. For 
100 O rdinary  shares in E astern  Sm elting Com pany 
— 117 Preferred  and 109 O rd inary  shares in  the  
holding com pany.

T he Board of th e  holding com pany was to  be 
constitu ted  as follows :— President, His Excellency 
Simon I. P atino . C hairm an, Mr. R. J . Hose. 
V ice-Chairm an, th e  R t. Hon. Sir Ph ilip  Cunliffe 
L ister, and directors :— Sir C. L. Budd, Mr. J . C. 
Budd, Mr. J . Howeson, Mr. A. P a tino , Mr. E . V. 
Pearce, Sir F. G. P enny , M .P., Mr. R. M. Vargas.

The resolution was carried unanim ously.

SIMMER AND JACK MINES, LIMITED.
(Registered in the Union o f South Africa.)

NOTICE TO  SHAREHOLDERS.

NO TICE IS H E R E B Y  G IV EN th a t  th e  S ixth 
O rdinary  General M eeting of Shareholders in th e  
above C om pany will be held in th e  Board Room , 
Consolidated Gold Fields Buildings, Simmonds 
S treet, Johannesburg , on T hursday, th e  1st May, 
1930, a t  11.30 o'clock in th e  forenoon, for th e  
following purposes :—

To receive and consider th e  B alance Sheet and 
Accounts for th e  year ended 31st D ecem ber,1 
1929, and th e  R eports of th e  D irectors and 
A uditors ; to  elect D irectors and A uditors, and 
to  tran sac t such o th er business as m ay  be 
transac ted  a t  an O rdinary  General Meeting.
The T ransfer Books of th e  C om pany will be 

closed from  th e  17th April, to  th e  1st M aj', 1930, 
b o th  days inclusive.

H olders of Share W arran ts to  B earer in tend ing  
to  vote a t  th is  M eeting m ust com ply w ith  the  
R egulations concerning the  issue of Share W arran ts.

B y Order,
A. J. P A R K IN , London Secretary.

L o n d o n  O f f i c e , 49, M o o r g a t e , E.C. 2.
3rd January, 1930.
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P r o f e s s i o n a / D i r e c t o r y
A D D IC K S ,  L a w r e n c e , B EL L , J .  M a c k i n t o s h ,

C onsult in g:  E n g in e e r ,
B el A ir, M ary la n d , U .S .A . 

Cables : G alie, N ew  Y ork.

M i n i n g  G e o lo g is t ,
O ttaw a E le c tric  B u ild ing , O ttaw a . O nt., C anada. 

C ables : Jam ackbell.

.  _ Tel. : L ondon W all 7751.
A G N E W , J o h n  A.,

C .  P .  C .  B E R E S P O R D .  J .  T .  G L I D D E N .

B E R E S F O R D  &  G L I D D E N ,
49, M oorgate  L ondon , E .C . 2. 

C ab le s : L in g u lin a , L ondon .

M i n i n g  E n g in e e r s ,
C assilla  557, L a  P a z , B o liv ia . 

C ab les : B e re sfo rd , L a  P az .

A G U IL A R -R E V O R E D O , J .  F.,
M i n i n g  E n g in e e r ,

C asilla  900, L im a , P e ru .

B E S T ,  J a m e s  P.,
M i n i n g  & M e c h a n i c a l  E n g i n e e r

(A lluvials),
P.O. J e m a a , P la te a u  P rov ince , N. N igeria .

C o d e : B room hall.

A L D R ID G E , W a l t e r  H .,
M i n i n g  an d  M e t a l l u r g i c a l  E n g in e e r ,

41, E a s t  42nd S tre e t, New Y ork.

T el. : London W all 3900.

B E W I C K , M O R E I N G  &  C o . ,
62, L ondon  W all, L o n d o n , E .C . 2.

C ab les • B ew ick .

ALLA N, C l y d e ,
M i n i n g  E n g in e e r ,

P .O . Jo s, N o r th e rn  N ig eria .

B O I S E ,  C h a r l e s  W.,
M i n i n g  E n g in e e r ,

F o re ig n  E x p lo ra tio n ,
Room  1507—14 W a ll Street, New  York. 

C ables : M ukeba.

A N D E R S O N ,  R o b e r t  J . ,
A l u m i n i u m  C o n s u l t a n t ,

704, L o c u st Ave., F a irm o n t, W . V a., U .S.A .

B O T S F O R D ,  R. S . ,
M i n i n g  E n g in e e r ,

F ra s e r  B ra c e , L td .,  M edellin , C o lom bia, S. Am. 
265, G resh am  H ouse , L ondon . E .C . 2.
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