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E D IT O R IA L
TH E  annual dinner of the Institu tion  of 

Mining and M etallurgy is to  be held 
th is year a t Grosvenor House, P ark  Lane, 
W. 1, on W ednesday, the 26th inst., under the 
presidency of Dr. S. W. Smith.

BY the death of Lord Chelmsford the 
working miner in th is country has lost 

a good friend. For ten  years he was chair­
man of the Miners’ Welfare Fund Committee, 
from which he only resigned in order to 
preside over the commission of inquiry into 
the working of the fund.

TH E holiday course in economic geology 
is being conducted by Mr. E. H. 

Davison, a t Camborne, from Ju ly  10 to 
August 19, as in previous years. Mining 
men on leave or a t liberty for other reasons 
will find in it an opportunity to freshen 
their memory. Enquiries should be addressed 
to  the Secretary, Camborne School of 
M etalliferous Mining.

PLANS are now m ature for a W orld 
Petroleum  Congress, to  be held in 

London from Ju ly  19 to  Ju ly  25 under the 
auspices of the Institu tion of Petroleum 
Technologists. Membership is open to  all 
and sessions will be held a t the Im perial 
College, South Kensington, daily. Con­
currently there is to be an oil industries 
exhibition a t the Agricultural Hall, Islington, 
when oil well drilling plant and other 
equipment will be shown.

TH E Sixteenth International Geological 
Congress is to  meet in W ashington, 

U.S.A., from Ju ly  22 to  Ju ly  29. A schedule 
of the subjects for discussion has been issued, 
which also contains particulars of the 
excursions th a t have been planned. These 
include two transcontinental excursions, each 
of 31 days, and two of a shorter character 
—one for the study of the glacial geology 
of the Central States and the other 
to the pre-Cambrian area, which contains 
the iron and copper deposits of the Lake 
Superior region.

TH E  Institu tion  of Mining and Metallurgy 
has this year awarded its gold medal 

to Sir John Cadman, “ in recognition of his 
work in the advancem ent of technical 
education and the development of the mineral 
industries and of his distinguished public 
services.” The Consolidated Gold Fields of 
South Africa gold medal goes to  Mr. C. A. 
Banks for his paper on "  Air-Transportation 
of Gold Dredges in New Guinea ” and the 
same com pany’s prem ium  conjointly to 
Mr. J . L. Francis and Mr. J. C. Allan for 
their contribution on “ Driving a Mines 
Drainage Tunnel in N orth W ales.” The 
William Frecheville S tuden ts’ Prize is 
awarded to  Mr. G. J . W illiams for his paper 
on “ The Genesis of the Perrunal-La Zarza 
Pyritic Ore-Body, Spain.”

FITTIN G  tribu tes are being paid this 
m onth to  the m emory of a great 

Cornishman, R ichard T revithick, in con­
nexion w ith the commemoration of the 
centenary of his death. I t  will be recalled 
th a t a memorial was unveiled at Camborne 
in May of last year and it is now proposed 
to  erect others a t his birthplace, Tregajorran, 
at Pen-y-daren in South Wales, where he 
ran  his first steam rail locomotive, and near 
the Euston Road. On Sunday, April 23, 
memorial services are to  be held in West­
m inster Abbey and elsewhere and on the 
following day Professor Inglis is to  deliver 
a lecture before the Institu tion  of Civil 
Engineers. A special exhibition of examples 
of his engines and other objects relating to 
his work is on view a t the Science Museum 
until the end of June. I t  is interesting to 
note th a t the  old w inding engine at the 
Levant mine, which dates back to  the days 
of Trevithick, is to  find a perm anent home 
a t South Kensington.

The Institution  M eeting
D istinct contrast in subject m atter for 

discussion was provided by the two papers 
presented at the M arch ' m eeting of the 
Institu tion . In the first place, in the paper 
entitled “ Notes on Power used in Crushing 
Ore, w ith special reference to  Rolls and their 
Behaviour Dr. John S. Owens revived old 
controversies on the laws of crushing. The 
author is a consulting engineer to  the Rio 
Tinto Company and contributed a paper to
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the Institution in January , 1926, on a new 
instrument for bore-hole surveying. In  the 
second paper— “ Notes on the Origin of some 
Mining Terms ”—Mr. Edw ard Halse explored 
the varied sources from which the m iner’s 
vocabulary has been enriched.

Rittinger and Kick are names well known 
to mining men, who will recollect the heated 
arguments th a t have arisen from time to 
time over the formulas propounded by these 
authorities for the calculation of the power 
required in crushing, and Dr. Owens in his 
paper once again takes up the cudgels. In  
the course of his argum ent the author first 
examines Kick’s theory, which he sets out 
as follows :— “ The energy required for pro­
ducing analogous changes of configuration of 
geometrically similar bodies of equal techno­
logical state varies as the volumes or weights 
of these bodies ” or, in other words, “ K ick's 
law says th a t each tim e the volume of the 
individual ore particles is reduced by a 
constant divider the energy expended will 
be the same.” R ittinger’s theory, however, 
assumes tha t “ the net work done in crushing 
is proportional to the area of new surface 
formed.” It is evident, therefore, th a t the 
essential differences between the two theories 
is that, whereas the area of newly-fractured 
surface is taken in both as a measure of 
force, the distance through which the force 
must act is taken by Kick to vary w ith the 
diameter of the particle and by R ittinger to  
be constant. Dr. Owens made a study 
of what had been done by various workers 
seeking experimental confirmation of these 
laws and found the lack of agreement dis­
concerting. In the course of an examination 
of the new reduction p lant a t Rio Tinto, 
therefore, he determined to approach the 
problem from first principles in order th a t any 
theory evolved m ight be checked experi­
mentally, the results of his investigation 
having been presented as a preliminary 
report to the Rio Tinto Company, which has 
permitted its presentation before the In stitu ­
tion. The author first discusses the various 
tasks in the carrying out of which the applied 
energy is used and sums them  up as—
(1) tearing apart the ore, (2) compression 
prior to breaking, including internal friction,
(3) elastic distortion of the machine,
(4) rubbing between pieces of ore after 
breaking, (5) rubbing between ore and 
machine, (6) sundry losses, and (7) mechanical 
friction of the machine. Exam ination of 
these items in tu rn  finally suggested several 
new formulas capable of partially solving the 
problem, one constantly recurring factor

appearing to  be particularly im portant.

This, which the author states as ( ^  — g ) —

where D is the feed diam eter and S the roll 
setting—has been found to  vary  almost 
directly w ith the net power used and, with 
the calculation of suitable constants, may 
afford valuable information for any particular 
set of tests. The paper, however, does not 
pretend to  give the au thor’s final conclusions, 
but describes a novel line of approach to  an 
im portant subject and it  is likely to  be of 
great help to future workers. Discussion was 
initiated by Mr. R. T. Hancock, who has, 
as readers of the M a g a z in e  will recall, made 
an intensive study of the subject, others 
taking part being Messrs. J . H. W atson, 
F. Yeates, and T. J. Taplin, Dr. Owens 
replying to  most of the points brought up. 
While the subject of crushing may be some­
w hat overpowering to the average mining 
man, it is evident th a t Dr. Owens’ work is of 
the utm ost importance to  those interested 
in the m athem atics of ore-dressing.

Mr. Halse’s paper afforded a refreshing 
change after the mass of formulas and 
complicated argum ent th a t had been aroused 
by th a t which preceded it. The author has 
delved deep into the origin of mining terms, 
making them  his special study and evidently 
prizing a novel term  as a collector treasures 
a  new specimen. He gives examples of words 
derived from languages th a t are dead and 
from those still living, of some of Biblical 
derivation and of others taken from natural 
history. Some term s have been applied to 
indicate a resemblance, fancied or real, to 
natural objects or to  objects in common use, 
some are taken from other arts, from the sea 
and the fighting forces, and from agriculture, 
while the colonies and local dialects have 
contributed their quota. Many term s have 
doubtful origin, but it is evident th a t the 
m iner’s vocabulary—like any other language 
—is singularly rich in derived term s and its 
study is not w ithout interest. The remarks of 
Professor Lawn, who opened the discussion, 
illustrated the wealth of folk-lore th a t is 
buried in the m iner’s own language, the 
history of migration th a t is revealed by its 
study, and the ingenuity th a t belongs in 
peculiar m anner to  those who practise the 
art. Mr. R. S. Botsford, who followed, showed 
how fam iliarity with local term s m ay be of 
immense value in the interpretation of old 
records, while Mr. Yeates dwelt on the 
intellectual profit th a t m ay be derived from 
the pursuit of work such as Mr. Halse has 
carried out.
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The New Policy  on the Rand

In  the F eb ruary  issue of the M a g a z in e  
the position of the gold-mining industry of 
the W itw atersrand, on the U nion’s departure 
from the gold standard , was reviewed and 
on th a t occasion a speech th a t had recently 
been given by Mr. John M artin, outlining the 
views of the gold producers and setting out 
the new policy they were likely to  pursue, 
was used as a tex t for our rem arks. At th a t 
tim e the South African Mineworkers’ Union 
had caused a certain am ount of anxiety by 
a  demand for a 35 per cent, increase in wages, 
a demand th a t was subsequently refused by 
the producers, whose a ttitude  was, no doubt, 
tacitly  approved by the Union Government. 
The workers are now pursuing a more 
conciliatory course and are seeking to reopen 
discussion w ith the Chamber of Mines. At 
the annual meeting of th a t body, held in 
Johannesburg last m onth, Mr. M artin sta ted  
th a t the owners are ready to arrange 
a meeting w ith the workers, so there are 
evidently some m atters justifying discussion, 
and his speech on th a t occasion is of sufficient 
importance to  w arrant further exam ination 
of the situation after three m onths’ working 
under the new conditions.

There would seem to be three main 
uncertainties th a t have to  be taken into 
account a t the present tim e in reviewing 
the position of the Rand. First, there is 
the wages question, already referred to. 
In view of w hat has been said, it is possible 
th a t some day an advance in the wage level 
will take place, but unless the workers’ 
union has more secure grounds than  those 
upon which it based its  first dem and—the 
depreciation in their wages in consequence of 
the devaluation of the South African pound— 
it is unlikely to  secure w hat it desires. 
Cost-of-living figures are always uncertain, 
as they are usually based on statistics 
obscurely derived—obscurely, th a t is, to 
the lay mind, for they are doubtless perfectly 
clear to  those who work them  out. Never­
theless, it has to  be taken into account th a t 
the cost-of-living index determined by the 
Union Census D epartm ent fell by nearly 
two per cent, from December to  January  
last, while it has fallen by more than  15 
per cent, since the existing wages agreement 
came into force, so th a t until an increase 
in the price level is witnessed some other 
ground for a rise in wages will have to  be 
found to  justify any change. I t  is probable 
th a t the mineworkers will continue to  feel

a grievance th a t the increase in the profits 
enjoyed by the mines under the new con­
ditions is not shared by them  and it may be 
th a t wage concessions will eventually be 
made w ith a view to removing an apparent 
unfairness. I t  has to  be remembered, how­
ever, th a t there are both high-cost and low- 
cost producers, so th a t a  standard  increase 
in the wage level hardly  seems equitable, 
and it is evident th a t the situation will call 
for diplom atic handling. So much for the 
wages question.

On the subject of taxation , which is 
next in importance, Mr. M artin pointed 
out th a t the present scale of direct and 
indirect taxation  in South Africa is very 
high and he was, no doubt, quite right 
in warning the Governm ent th a t if taxation 
was increased too suddenly its  effect might 
be crippling, but in rem inding his hearers 
th a t the industry  was the m ainstay of the 
Union he was probably sta ting  the very 
reason th a t m ight make it necessary for those 
responsible for the U nion’s finances to look 
to it for the  support of a dwindling revenue. 
Here again a careful s tudy  of the situation 
is needed, for, as Mr. M artin explained, no 
measures m ust be adopted th a t are likely to 
re tard  the expansion of the industry, restrict 
the mining of lower-grade ore, or discourage 
the inflow of fresh capital for development 
purposes. Coming to  the th ird  uncertainty— 
the future of gold—apprehension has been felt 
in some quarters th a t the world could do with­
out it as a standard  of value or m ight attempt 
to  do so. In  th is connexion Mr. Martin 
referred to  the situation  th a t would arise 
if the countries still remaining on a gold 
standard  were to depart from it. In his 
opinion—and in th a t of m ost other people 
qualified to  judge—such fears are, for the 
present a t any rate, groundless. Although 
a general revaluation of currencies may be 
called for and is, indeed, tem porarily sought 
by those countries th a t abandoned the 
standard , it seems evident th a t such steps 
are really only strengthening the  position of 
gold, for there is no sign of any substitute 
for th a t m etal as a satisfactory international 
standard  of value being forthcoming and all 
depreciated currencies are still measured in 
term s of it.

H aving considered the uncertainties 
affecting the R and mining industry, the 
working of the new m ining policy in the 
Union is worth exam ination. At the special 
meeting of the Chamber of Mines held in 
January  Mr. M artin expressed the view that



A PRIL, 1933 197

roseta 
it io j I

IM Oil 1

under the altered conditions prevailing in the 
Union the policy of the industry would be 
one which would grasp the opportunity  of 
expanding operations and of prolonging the 
life of the mines. Already considerable 
progress has been made in this direction and 
as early as February the average yield for 
the whole industry had been lowered by 
0-317 dwt. per ton milled as compared with 
the previous December and it is expected 
that this general reduction will continue. 
In addition, as Mr. M artin indicated, several 
programmes involving heavy capital 
expenditure have been adopted and many 
development schemes initiated, which may be 
accepted—to quote his words—as “ un­
mistakable proof of the determ ination of the 
mines to follow to the fullest extent a policy 
designed to strengthen and broaden the 
whole basic position of the in d u s try ” and, 
it might be added, as evidence th a t a policy 
of life extension has been placed before an 
evanescent increase in profits.

Empire M ineral Resources

During the W ar the dependence of this 
country on extra-Im perial sources for certain 
mineral supplies was unpleasantly emphasized 
and, although the organization speedily 
evolved for overcoming the difficulties of the 
situation was admirable for its purpose, work 
of a greater degree of permanence was 
patently necessary and in these columns the 
progress of the correlation has been closely 
followed. The m atter came once again to the 
fore on the occasion of the last Imperial 
Economic Conference, when, as the meeting 
was held in Canada, much of the preparatory 
work devolved on the Dominion authorities. 
In the last issue of the Canadian M ining and 
Metallurgical Bulletin Mr. A. W. G. Wilson, 
chief of the Division of Mineral Resources in 
the Mines Branch, Ottawa, summarizes the 
preliminary investigations undertaken by his 
department and his description deserves 
examination.

The early work in this country initiated 
during the W ar needs no review here, but 
certain outstanding events m ay be recalled. 
In July, 1925, the Imperial Mineral Resources 
Bureau became the Mineral Resources 
Department of the Imperial Institu te and 
with this Departm ent all the technical 
organizations of the Empire interested in the 
mining industry are associated in an advisory 
capacity. At the same time it has to be 
remembered th a t the importance of correla­

tion has been repeatedly brought forward at 
the various Empire Mining and Metallurgical 
Congresses, Lord Long of W raxall, Sir 
Thomas Holland, and Dr. Charles Camsell 
having opened discussions on the proposed 
review of the mineral resources and industries 
of the Em pire and the conditions affecting 
their development. As a result the Empire 
Council of Mining and Metallurgical In stitu ­
tions passed resolutions th a t were subse­
quently discussed at the Im perial Economic 
Conference held in London in 1930, a 
Minerals Committee being appointed which 
delegated appropriate tasks to the individual 
Governments of the Commonwealth, the 
results of the separate surveys to be brought 
together by the Departm ent a t the Im perial 
Institu te. I t  was decided to obtain data 
concerning 49 leading mineral products, a 
series of questionnaires being prepared in 
order to obtain uniform replies, these dealing 
with mineral deposits, production of ores and 
minerals, production of metals, imports and 
exports, consumption, smelting and refining 
facilities, and supplementary data. This 
work in Canada required the nearly 
continuous employment of a staff of ten 
persons for about ten weeks, which serves to 
show the seriousness with which the problem 
has been tackled. Finally the d ata  from all 
parts of the Empire were assembled in 
London in June of last year, an interim 
report being issued for use at the conference, 
and one of the principal features incorporated 
was a table showing the different mineral 
resources of the various parts of the Empire.

I t  is interesting to learn th a t the mining 
industry was the only group-industry based 
on natural resources tha t had accumulated 
uniform d ata  throughout the Empire and 
correlated it through a central committee. 
The O ttaw a authorities have, using the 
interim  report as a nucleus, compiled 
complete and elaborate data for their own 
use, a series of reviews having been prepared, 
as well as statistical data covering periods of 
five and nine years. The Mineral Resources 
Departm ent of the Imperial Institu te, in a 
survey published in 1931 and reviewed in the 
M a g a z in e  for March of tha t year, showed how 
near the Em pire was, when considered as a 
unit, to  mineral independence, a fact which 
was driven home further by Dr. Charles 
Camsell a t the annual convention of the 
Canadian Institu te  of Mining and Metallurgy 
a  year ago, so th a t, with the additional 
evidence now available, the mining industry 
can claim its just position as the keystone in 
the arch of Imperial unity.
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Introduction.—The banking crisis in 

America has, as was expected, been sur­
m ounted and already modifications have 
been made in the gold embargo th a t was 
imposed a m onth ago. I t  seems probable 
th a t preparations for the W orld Economic 
Conference will now be hastened, while 
Anglo-American trade concessions are being 
discussed in W ashington. In  South Africa 
rum ours have been current w ith respect to 
the intentions of the Government regarding 
new taxation, b u t it  is unlikely th a t any­
thing will be done before the General 
Election. Base m etals are generally better 
and there are rumours as to a possible closing 
of the U.S.A. copper mines for the summer 
m onths.

T ransvaal.—The output of gold on the 
R and for March was 896,728 oz. and in 
outside districts 50,135 oz., making a to ta l 
of 946,863 oz., as compared with 883,145 oz. 
in February. The num ber of natives 
employed in the gold mines a t the end of 
March totalled 223,490, as compared w ith 
222,589 a t the end of February.

I t  has been announced by the W est 
W itw atersrand Areas th a t in boring on the 
farm Driefontein No. 105 coal seams were 
intersected a t 219 ft. and 331 ft., the first 
having a thickness of 42 ft. and the second 
16 ft. The company has secured coal rights 
over all the options held.

The directors of the Vogelstruisbult Gold 
Mining Areas have announced th a t w ith 
a view to the more rapid development of 
the com pany’s property it has been decided 
to proceed immediately with the sinking 
of a vertical shaft and prelim inary arrange­
m ents to th a t end are now in hand.

Last m onth an issue of 187,500 new shares 
of Sub Nigel was made, a t 110s. per share, 
the proceeds to be utilized for the erection of 
a new treatm ent plant having a capacity of
50,000 tons a m onth and for the sinking 
of a  new vertical shaft to an estim ated depth 
of 5,300 ft. This policy does not affect the 
decision to increase the capacity of the old 
plant, referred to in the M a g a z in e  last 
m onth, where the additions will be completed 
by Ju ly  next. E arly  this m onth i t  was 
announced th a t the company had obtained 
an interest in a  new project connected 
with the opening up and development of 
the farm Vlakfontein No. 8 , situated  on 
the northern  boundary of the Sub Nigel. 
This property is held by Lace Proprietary
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Mines, which will sell to the new company 
for £325,000, to be used for subscription 
for 650,000 of its  10s. shares. New Con­
solidated Gold Fields, L td ., is to tender 
for a lease and if th is is accepted by the 
Government will form and register the 
proposed company, the initial capital of 
which will be £675,000 in 10s. shares. It is 
understood, however, th a t the other leading 
finance groups on the R and are also interested 
in the flotation. The new shaft on the Sub 
Nigel is to  be expedited and an incline sunk 
therefrom  on to the Vlakfontein property 
for exploration purposes.

The report of R and Mines, Ltd., for 
1932 shows the profit to have been £562,282, 
to which m ust be added £466,711 brought 
in, £ 100,000 w ritten  back from general 
reserve account, and £13,690 from sundry 
items, giving an available to ta l of £1,142,683. 
Of this am ount taxes absorb £25,572, 
while dividends paid during the year took 
£409,030, leaving £708,081 to  be carried 
forward.

I t  was announced last m onth tha t the 
Rand Selection Corporation had sold 50,000 
reserve shares a t 15s. each, subject to calls 
on the remaining reserve shares.

A fire in the  Langlaagte E sta te  mine early 
this m onth  resulted in several deaths, opera­
tions being suspended for two or three days.

The accounts of the  Union Corporation, 
L td., for 1932 show a profit of £256,058, 
which, added to  £113,972 brought in, gave 
an available to ta l of £370,030. Of this sum 
£221,725 is to be d istributed  as a dividend, 
equal to 3s. 6d. per share, while £30,000 
has been placed to reserve, leaving £118,305 
to  be carried forward. The reports of the 
Modderfontein Deep, Geduld Proprietary, 
and E ast Geduld companies are summarized 
elsewhere in th is issue. The property of 
the last-nam ed com pany is developing satis­
factorily and two inclines are being driven 
towards the boundary w ith the Grootvlei 
property in order th a t initial prospecting 
m ay be started , bu t it is not expected that 
the first incline will be completed until 
next year. Boring operations are under way 
on the Vlakfontein No. 21 and Draaikraal 
No. 296 areas, where the corporation has 
option rights.

During 1932 the Anglo-French Explora­
tion Company made a profit of £37,398, 
which, added to the sum brought in, gave 
a to ta l of £64,275, of which £31,500 has been
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distributed as a dividend, equal to 6% , and 
^ n e w ^  £ 2 ,0 0 0  written off, leaving £ 3 0 ,7 7 5  to be 
 ̂ subjj carried forward. The revaluation of the 

'^es. Ket company’s assets a t the end of the year
Ltd., is to. showed a surplus of £ 3 9 ,5 1 7 , as compared
*s accepted;- with a deficit of £ 8 3 ,5 6 5  at the end of 1 9 3 1 . 
tod rê i. Preliminary figures issued by the General
initial ca Mining and Finance Corporation show th a t 

JilOs.sh-;' a Pr°iit of £ 2 2 9 ,3 7 8  was earned for 1 9 3 2 , 
it the other, making with the £ 1 4 ,7 9 7  brought in an
M are also in:' ava.ilable to tal of £ 2 4 4 ,1 7 5 .  A dividend
w shaft on'- eclual to 10% has been declared and after
and an ¿4  allowing for this and other items there
laklonteir remained £ 1 1 0 ,7 4 0  to be carried forward.

The accounts of W est Rand Consolidated 
1 Mines L,: ôr sh°w a Pr°fit of £324,669, dividends
have beeni' declared during the year absorbing £132,812, 
d dfirilV e(lua  ̂ to 6J% . The tonnage crushed at 
back iri. 1,135,000 shows an increase of 69,000 tons 
13 fiQi'i over figures for the previous year, while 
etotalnl/nii the value of the S°ld yield was £1,277,691, 

against £1,217,901. The treatm ent costs 
f5-a f  decreased from 18-48s. to 17-28s. per ton, 

u ':- the profit increasing from 4 -37s. to 5 -23s. The 
' : ore reserves a t the end of the year were

estimated to be 5,028,000 tons, averaging 
astmunth ̂  5.3 ¿wt ¿n vajue over a stoping w idth of
,uon tad»  45 as compared w ith 5,018,000 tons,
5ach,subjectfi| averaging 5-2 dwt. over 46 in., a t the end 
re shares. 0f 1931. During the year the South shaft 
!te Estate mis; was sunk 3,690 ft. to a to tal depth of 3,776 ft., 
severaldealhv intersecting the reef a t 3,613 ft. 
iortwoorthra: At the annual meeting of the E ast Rand
: Inion Coijffi Consolidated, to be held this m onth, it will 
1 profit oi ¿1 be proposed th a t the value of the shares be 
172 brought it. reduced from 10s. to 5s. and, further, th a t 
¡70,030. Ofi the capital be increased to £1,000,000 in 
¡bated as a dir; 5s. shares. The company then proposes 
share, wit ? to acquire from the African and European 
rve. leaving0!1 Investment Co. mineral rights in the South- 
Xhe reportsf East Rand in return  for £300,000 in shares. 

Geduld Prop Southern Rhodesia.—The output of gold
¡is are s«® fr°m Southern Rhodesia during February  

The prop was 47,661 oz., as compared w ith 48,656 oz. 
% develops l°r the previous m onth and 45,032 oz. for 
ies are being* February, 1932. Other outputs for February 
mil &i were: Silver, 8,215 oz. ; coal, 33,337 to n s ; 
initial prof cfi.rome ore, 3,710 tons ; asbestos, 1,872 tons ;

. eXpecli mica, 1 ton ; iron pyrites, 1,808 tons.
omplei Fhe report of the British South Africa

* Company for the year to September 30
9) and Dr$ shows a profit of £172,900, making,
" nmoraP with the sum brought in, an available total 

of £820,384, which was carried forward. 
P jjfsj No dividend was declared for the year 
I  of under review, the question of the company’s 

f  M C liab.ility to income tax  not yet having been 
31 500hi decided. Our Rand correspondent in his

le tter this m onth refers to the agitation 
over the ownership of mineral rights in 
Southern Rhodesia, bu t since his le tte r was 
w ritten the Government of the Colony has 
offered to purchase these for £2 ,000 ,000 . 
This offer has been accepted, provided the 
com pany’s obligations are also taken over.

Northern R hodesia.—Reference to the 
quality  of the copper produced by the Roan 
Antelope mine was made a t the annual 
meeting of British Insulated Cables last 
m onth, when the chairman was dealing 
w ith the formation of British Copper Refiners, 
L td., to operate a newly-constructed refinery 
a t Prescot. The refinery started  work on 
January  4 last and has since maintained 
regular production, the output being m anu­
factured into finished wire products, which, 
under test, have never yet failed to comply 
with the British Standards Institu tion 
requirements.

Shareholders of Luiri Gold Areas have 
been informed th a t response was insufficient 
to proceed w ith the suggested creation of 
£40,000 in debentures and th a t another 
scheme for raising working capital is under 
consideration.

Gold Coast.—The output of gold from 
the Gold Coast during 1932 was 318,430 oz., 
as compared with 273,514 oz. the previous 
year. The output of diamonds was 
842,297 carats, against 880,479 carats, and 
of manganese ore 50,689 tons, against 
247,191 tons. At the end of last m onth it 
was announced th a t the Colonial Treasury 
intended to impose an export du ty  of 
15% on the price of gold above 84s. l l j d .  
per oz., w ith certain allowances which will 
tend to stim ulate the exploitation of low- 
grade properties.

A circular to shareholders of the N orth 
Ashanti Mining Company states th a t owing 
to arrangem ents for providing working 
capital having fallen through the company 
proposes to proceed with the issue of £25,000 
in 8% 5-year convertible notes, to which 
shareholders will have a prior right to 
subscribe.

A t an extraordinary meeting of Ashanti- 
Obuasi Reefs, L td., last m onth it was 
approved th a t every four 3d. shares of the
3,000,000 shares issued be converted into 
Is. shares.

An extraordinary meeting of the Anfargah 
company is to be held this m onth a t which 
it will be proposed th a t the company should 
go into voluntary liquidation, its assets 
to be divided among the shareholders.
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Shareholders of Lyndhurst Deep Level 
have been informed th a t if sufficient funds 
can be found it is proposed to reopen the 
mine and resume active operations.

N igeria.—The report of Lower Bisichi 
(Nigeria) Tin Mines for the year to 
September 30 last shows a profit of £350, 
increasing the credit balance brought in 
to £2,978, from which a dividend of 2 |%  
is to be paid, reducing the am ount carried 
forward to £2,068. The output of tin 
concentrates was 42 J  tons, against 71 tons 
the previous year, the price realized being 
£94 10s. 7d. per ton, against £79 18s. 6d. 
The advisability of closing the mine is 
under consideration.

A ustralia .—For some time the South 
Kalgurli has been working the Croesus 
Proprietary  on a profit-sharing basis with 
the N orth Kalgurli and it has now, as the 
result of tria l crushings, taken an option 
over two adjoining leases.

In  the re tu rn  for February  shareholders 
of the W iluna Gold Corporation were 
informed th a t the shaft on the Essex lease 
had been unw atered to the 200-ft. level, 
where old workings sampled over 40 ft. 
averaged 32s. per ton. P reparations are 
being made for exploring the lode at this 
level.

Good developments a t the Lake View 
and S tar and the Great Boulder Proprietary 
were announced last m onth. The new east 
lode on the former mine has opened up 
well on the 1,400-ft. and 1,800-ft. levels 
and has been cut on the 1,200-ft. level. 
On the Great Boulder two good ore-bodies 
are being opened up, one from the Lane 
shaft a t the 900-ft. level and the other from 
the H am ilton shaft a t the 1,800-ft. level. 
Cross-cutting is also in progress w ith a view 
to intersecting the new east lode discovered 
on the Lake View. On the Sons of Gwalia 
good results are shown in the  development 
report issued w ith the March return.

India.—A rockburst in Rowse’s auxiliary 
shaft on the  Mysore mine at the end of last 
m onth resulted in the death of five employees 
and injuries to others. The damage was not 
extensive and was not expected to interfere 
w ith the output.

M alaya.— It has been announced th a t 
the Kam unting Tin Dredging Company is 
to repay  debentures due on October 31 
next and October 31, 1934, reducing those 
outstanding to  £64,000.

I t  was decided last m onth th a t the 
Malayan and General T rust should go into

voluntary  liquidation, a  new company being 
formed, w ith a capital of £200,000 in 4s, 
shares, which would be allotted to existing 
shareholders credited as 2s. lOd. paid. 
The new com pany will subscribe for 126,000 
5s. shares in K am ra Tin Dredging at par, 
subject to the repaym ent by  th a t company 
of its debentures a t 110, half in cash and 
half in shares. The £40,000 debentures of 
the Malayan T rust are to  be redeemed by 
the allotm ent of five 5s. K am ra shares for 
each £1 of stock.

Korea.—A circular to shareholders of 
the Chosen Corporation issued last month 
stated  th a t the expedition leaving on 
March 10 was in charge of Mr. R. J . Morgan.

H olland.—An announcem ent issued by 
the Billiton Tin Company last m onth stated 
th a t a new large tin  sm elter was to  be erected 
in Holland, where its  subsidiary company, 
the Hollandsche Metallurgische Bedryven, 
already operates a small p lant a t Arnhem. 
I t  is said th a t the entire ou tpu t will be 
smelted in H olland in future.

C ornw all.— Shareholders of Geevor Tin 
Mines, L td ., were inform ed th is m onth that 
the outstanding am ount of 7% credit notes 
would be repaid on June 30 next.

C onsolidated  M ines S election .—The 
report of the Consolidated Mines Selection 
Co., L td ., for 1932 shows th a t after adding 
£2,125 brought in from the previous account 
there was a sum of £14,139 available for 
distribution. Of th is am ount £4,607 has 
been w ritten  off certain assets, the book 
value of shareholdings now standing at 
£464,530, against a m arket value of £374,865 
a t the end of the year. After m aking various 
other allowances a  sum of £4,955 was carried 
forward.

Im perial C h em ica l Industries.—The
accounts of Im perial Chemical Industries for 
1932 show a profit of £4,729,072, as compared 
w ith £3,408,290 for the previous year. The 
gross income for the year am ounted to 
£6,415,423, from which £1,000,000 was 
allocated to the obsolescence and deprecia­
tion fund and £686,351 to  income tax  reserve.

M inerals Separation .—During 1932
Minerals Separation, L td ., made a profit 
of £32,141, against £33,948 for the previous 
year. The credit balance brought in 
am ounted to £52,850, of which £30,000 was 
d istributed as interim  dividends during 
the year. A final dividend of 2s. per share 
has been declared, absorbing a further 
£20 ,000, and, after m aking other allowances, 
a balance of £29,934 was carried forward.



THE NORTHERN RHODESIAN COPPER FIELDS
By W I L L I A M  C U L L E N ,  L L .D .,  M.Irnt.M.M.

This article, which is in tended to serve as a general introduction to a series descriptive of practice in N orthern  R hodesia, 
is mainly historical, tracing as it does the discovery and subsequent developm ent of the field.

This description of the Northern Rhodesian 
copper fields is in the main a  review of the 
history of the discovery and subsequent 
development of these wonderful deposits.
In order to  obtain correct perspective, 
however, it has been thought desirable to 
refer to some apparently  extraneous m atters 
that have a most im portant bearing on the 
subject from the Em pire point of view, for 
until only five or six years ago the Empire 
occupied a very humble position w ith regard 
to copper production. To-day, thanks to  
Northern Rhodesia and Canada, th a t has all 
been changed and even at th is early stage 
it may be stated th a t the Em pire from its 
known reserves could easily be pu t into 
a position to supply the requirem ents of the 
whole world for m any years to  come. I t  is 
a m atter of great gratification to  the writer 
that he has known m any of those connected 
with these discoveries in the pre-production 
days and since. In this connexion his Belgian 
friends must not be forgotten, for their 
pioneer work and subsequent enterprise 
really blazed the tra il for those who came 
after them in Northern Rhodesia.

Towards the close of the 18th century 
a Dr. Lacerda was sent out by his Government 
to administer Portuguese Zambesia and to 
explore the unknown country lying between 
Portuguese E ast and Portuguese West Africa.
Writing from Tete in 1796, after hearing 
of the landing of a British force a t Capetown 
in tha t year, he predicted th a t the British 
would not only drive a wedge between 
these two Portuguese possessions, but 
that they would ultim ately push ever 
northward till they reached the Nile, a 
remarkable prophecy. Many years later, 
in 1875, Stanley started on his rem ark­
able Trans-African journey, a t the instigation 
of that far-seeing monarch, King Leopold of 
Belgium, this expedition ultim ately leading 
to the creation of the Congo Free State.
References had been made by Livingstone 
and Cameron, who had accompanied Stanley 
on an earlier expedition, and by others to 
the mineral wealth of the Katanga, the 
south-eastern portion of the Congo State.
Rhodes, getting to  learn of these, sent one 
of his emissaries, Mr. (now Sir) Alfred Sharpe, 
to the district to make treaties with the 
dominant chief. As, however, the K atanga

was included within the area of the new 
State nothing could be done, but meantime 
the K atanga Company was formed in Brussels 
in 1890 with a capital of 3,000,000 francs. 
A large proportion of th is was subscribed by 
English capitalists and Cameron, whose name 
has already been mentioned, was on the 
board. This company sent out two expedi­
tions—one, under Captain Stairs, travelled 
in from the east ; the other, under Messrs. Bia 
and Francqui, entered the interior by the 
west, via the Congo, returning to  Belgium 
in 1893. W ith this la tter party  was a Monsieur 
Comet, a geologist, who apparently not only 
made a  detailed geological examination of the 
area, bu t actually located ten copper deposits. 
His conclusions, undoubtedly sound at the 
time, were :— “ U nfortunately the relatively 
low value of these ores and the remoteness 
of the deposits exclude for the moment any 
idea of exploitation.” Comet could not and 
did not visualize the immensity of some of 
these deposits, but he did know, apparently, 
th a t they were both silicious and oxidized 
and, therefore, difficult to  treat by the 
processes then known. He also knew tha t 
no fuel excepting wood was available for 
smelting. The expedition which had entered 
the area from the east suffered very severe 
privations and nearly succumbed to famine. 
The report of these two expeditions was 
published in Belgium in 1894.

Meantime to  the south history was being 
made rapidly and Rhodes, who was during 
this period at the height of his power, 
had secured for Great Britain, through 
the establishm ent of a protectorate over 
Bechuanaland, th a t corridor to the north 
which Lacerda had visualized one hundred 
years before. He obtained his charter 
from the British Government to  administer 
the country' and to  possess all the minerals 
in w hat is now known as Southern Rhodesia 
in October, 1889. If he had not stepped in 
w ith promises of financial support a t th a t 
particular tim e the country would most 
likely have been lost to  the Empire for ever. 
W hatever one m ay think of Rhodes and his 
methods—and he has plenty of critics even 
to-day—he was undoubtedly the man whom 
posterity should thank  for the acquisition 
of the Northern Rhodesian copper fields.

The rapidity  of development in the two
201
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Rhodesias is well illustrated by the following 
calendar of dates :—

Rhodes sent up his first party  of 500 
pioneers to  occupy the country effectively 
and they established themselves a t Salisbury 
in 1890.

The railway reached Mafeking in 1892 ; 
Bulawayo, 1897 ; the Victoria Falls, after 
a halt a t Wankie, in 1904 ; Broken Hill, 
1906 ; and, after another halt, it reached the 
Congo frontier in 1909, Elizabethville in 
1911, and Bukama, on the navigable Congo, 
in 1918.

At this stage some very commonplace 
generalizations m ay be made. One is th a t 
most countries which have subsequently 
become great have had their development 
hastened through the discovery of mines. 
A second is th a t mines cannot be developed 
w ithout an efficient transport system and 
in th is connexion the particular case of South 
Africa is most interesting. Broadly speaking 
it was the diamonds of Kimberley which 
took the Cape railway to  th a t city. I t  was 
the discoveries of gold on the R and which 
took it a stage further north to  Johannesburg. 
I t was the lure of potential m ineral wealth 
which extended it to  Rhodesia and the 
discovery of coal which took it to  W ankie. 
Zinc, lead, and subsequently vanadium  took 
it to Broken Hill and the great K atanga 
copper deposits justified the extension of 
the system to Elizabethville and then still 
further north. I t  is doubtful, indeed, if the 
discoveries of the copper fields of Northern 
Rhodesia would ever have been made had 
not the railway been built to  Katanga.

The charter which was granted to  Rhodes 
and his associates in 1889 was bounded by 
the Zambesi to the north, but during the 
next few years Rhodes, through agents, was 
able to secure the mineral rights of all the 
country now known as N orthern Rhodesia. 
The Chartered Company was, therefore, in the 
extraordinary position of not only being 
responsible for the adm inistration of a country 
m any tim es the size of the British Isles, but 
owner of all the minerals underlying the soil. 
Let it be said, too, a t this stage tha t, though 
their adm inistrative functions have now been 
taken over by the Responsible Government of 
Southern Rhodesia and by the Crown Colony 
Government of Northern Rhodesia, the 
Chartered Company’s record is not one of 
which they need be ashamed.

So much, then, for Rhodes and the Char­
tered Company. Southern Rhodesia was 
gradually building up its mineral industry

and had made very  considerable progress 
when the Boer W ar broke out in 1899. Then 
other personalities come into the picture, 
the most im portant of whom are Robert 
W illiams (now Sir Robert) and George Grey, 
a brother of Viscount Grey of Falloden. 
W illiams had sent an expedition to the far 
north  in 1895, but it failed to  discover any 
m ineral deposit of value. In  1899 he formed 
the Tanganyika Concessions, L td., with the 
m odest capital of £100,000, to  exploit a con­
cession of 2,000 square miles in Northern 
Rhodesia granted  by the Chartered Company. 
Subsequently his company secured a mineral 
concession in the Congo Free S tate of 60,000 
square miles. Out of th is small beginning 
grew the Union Minière, Tanganyika Con­
cessions, the Benguela Railway Company, 
and the Rhodesia-K atanga Company. To 
exploit his N orthern Rhodesian concession 
W illiams fitted out an expedition under Grey 
in 1899 and he has since adm itted  th a t this 
was a pure adventure. However, Grey not 
only located the Kansanshi mine in Northern 
Rhodesia bu t also the very rich deposits 
over the border which are now being exploited 
by the Union Minière and which had been 
m entioned by Comet eight years previously. 
I t  should be recorded a t th is stage, however, 
th a t W illiams had commenced negotiations 
to  secure a m ineral concession in Katanga 
before he had received any sort of report 
from Grey. In th is connexion it has already 
been sta ted  th a t his efforts were successful 
and it m ight be added th a t ultimately 
Tanganyika Concessions received a 40% 
interest in the Union Minière. Rhodes was one 
of the original shareholders in the company.

On Grey’s re turn  a th ird  and larger 
expedition was sent up to  the Kansanshi 
mine and sim ultaneously another party, 
under Mr. M. J . Holland, set out from 
Abercorn w ith instructions to  meet Grey 
a t the Lunga River. N aturally  news of 
these doings reached Belgium and, although 
there had been some excitem ent caused by 
Grey’s report of great gold discoveries, it 
had quite died down by 1900, according 
to  the December issue of the Mouvement 
Géographique. At the meeting of the 
Tanganyika Concessions held on November 
30, 1900, it was announced th a t— “ George 
Grey, leading an expedition from Bulawayo, 
had discovered in N orthern Rhodesia the 
most extensive gold-bearing region which 
had ever been seen north  of the Zambesi 
river and he anticipated an extension of the 
same into K atanga.”
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K a n s a n s h i  C a m p  i n  1902 : P h o t o g r a p h  f r o m  t h e  h i l l , l o o k i n g  s o u t h .

An extract from a paper by Monsieur H. 
Buttgenbach—read before the Royal Belgian 
Colonial Institu te and reported in the Echo 
de la Bourse for February 1 last—may be 
usefully interposed at this stage :—

I t  must be adm itted  th a t  news of th is kind 
had as result to  hasten , on the  one hand, the  creation  
of the K atanga Special Com m ittee, which were 
entrusted w ith the  m anagem ent of the  K atanga  
territory, and, on th e  other, th e  Tanganyika 
Concessions, w ith a view  to  prospecting operations 
being undertaken in Southern K atanga, on term s 
reserving for the  Com m ittee and, consequently, for 
the State a substan tia l share in  an y  discoveries 
made. May I be allowed to  ad d  a t  th is  juncture  
that we found in Sir R obert W illiam s—the an im ator 
which he then  was and has since rem ained— a m an 
whose correctness had never ceased to  be ap p re ­
ciated and who ever since has worked w ith  his 
Belgian colleagues in  a  sp irit of cordiality  
unceasingly tending to  safeguard m utua l interests.

Having left Belgium in 1902, to  follow the 
prospecting operations which were being u nder­
taken in K atanga by George Grey, I  h ad  obviously 
seen Cornet on several occasions before m y 
departure ; he had  certa in ly  spoken to  me abou t 
the copper mines, b u t I  wish to  repeat th a t  neither 
he nor the  m anagem ent of the  K atanga  Special 
Committee had foreseen the  possibility of working 
this m etal. All hopes were concentrated on gold 
and it was also w ith  th is  hope in m ind th a t  I se t out 
on my journey. W hen, a fte r travelling  by the  
Zambesi, N yasaland, T anganyika, and Moero, 
I eventually  arrived in  K atanga—a t Lukafu, 
which was th en  th e  southernm ost p ost of th e  
Committee— I was unable to  ascertain  where the

English prospectors were. I continued m y journey 
haphazard ly  tow ards th e  south and  I still rem em ber 
the  day  when I saw in th e  distance, looking through 
m y glasses, th e  English cam p, including four sets 
of ten ts  well aligned on th e  slope of a hill. A few

S m e l t e r  w o r k i n g  a t  K a n s a n s h i  M i n e , 1 9 0 8 .
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hours la te r, ab ou t m idday, I a rrived  a t  th e  cam p 
and  m et, stand ing  near a m ud-hu t th e  “ second in 
com m and ” of th e  expedition, M ichael H olland, 
w ith  whom  I  subsequently  en te rta in ed  th e  m ost 
cordial relations. H e offered m e, in  accordance 
w ith  th e  usual custom , a  sim ple b u t su b stan tia l 
lunch, during  w hich I asked h im  how th e  gold 
p rospecting  w ork was progressing. H e answered 
me th a t  he did n o t know, b u t th a t  he w as w orking 
a  fine copper mine. I asked him  how m any  m en he 
had w ith  h im  ; he answ ered th a t  he had  b u t one 
m iner. B u t then , I said, w hat is th e  reason for 
these  ten ts  I  saw in  th e  distance ? T ents, he 
answered, we have no longer an y  te n ts  since 
building th is  h u t ; you m ust have been m istaken. 
And, in effect, w hilst visiting, in  the  course of the  
afternoon, th e  copper m ine referred to  I noticed 
th a t  w hat I had  tak en  for four sets of neatly-aligned 
green ten ts  were in rea lity  four belts of green 
m alachite  ore ex tracted  from  four parallel trenches 
c reated  for th e  purpose of study ing  th e  deposit. 
We were stand ing  on th e  K am bove mine. I showed 
H olland th e  description of th e  m ine which had  been 
m ade by  Cornet ; he knew no thing of it, nor did 
George Grey. I  need n o t add  th a t  C ornet’s work 
was m ost useful to  us subsequently  and  m uch 
facilitated  th e  investigation  and  developm ent of 
th e  o ther deposits.

To complete the record it should be stated 
th a t an American mining engineer named 
Farrell visited K atanga in 1903, but his 
reports were so optimistic th a t no one 
believed him. Shortly afterwards information 
of these phenomenal discoveries percolated 
down to  Johannesburg and an expedition 
went up north, bu t returned with reports 
of exactly the opposite nature.

I t  seemed hardly logical to  assume th a t 
providence had located all the rich copper 
deposits to  the Belgian side of the border 
and, although the Kansanshi mine had been 
located and the Bwana M’Kubwa m alachite 
outcrop some few years later, the various 
exploration companies inaugurated by Sir 
Edm und Davis and Mr. Percy T arbutt, in 
association w ith the Chartered Company, 
had little  to  show for all their effort. True 
Collier, who discovered the Bwana M’Kubwa, 
had also located w hat is now known as the 
Roan Antelope, but no one took any notice. 
About 1910 Mr. Moffat Thomson, then 
a m agistrate a t N ’Dola, had his a ttention  
directed to  certain copper stainings by 
natives who were travelling w ith him. He 
pegged the claims, but, knowing nothing of 
either mining or geology, he sold them  for 
£100 to  a transport rider named Zeedeberg, 
who, in tu rn , transferred them  to  Donaldson 
and Sievewright, of Johannesburg. This 
turned out to  be the N ’K ana mine. I t  is 
interesting to  recall the fact th a t only 11 
years ago in tim ate friends of the w riter 
in London had the option on these same

claims, but could do nothing w ith them, 
London not being a t th a t tim e copper- 
minded. The w riter himself, having seen the 
outcrops both a t N ’K ana and Roan, however, 
is hardly surprised th a t they did not receive 
more atten tion  a t the time.

Sir Edm und D avis’s name has already been 
m entioned and his early work after the Boer 
W ar has also been referred to. To him and to 
his associates is due the credit for having 
given a real im petus to  mining in Northern 
Rhodesia. The Rhodesia Broken Hill 
D e v e lo p m e n t C o m p an y  s t a r t e d  mining 
operations on the arrival of the railway in 
1906, but work was soon suspended and 
operations were not started  again until lead 
smelters were installed during the Great 
W ar. At Bwana M’Kubwa a 90-ton con­
centrator was erected in 1912 and metal­
lurgical operations were commenced in 
January  of 1913. Owing to  a heavy drop 
in the price of copper the p lant was closed 
down on the outbreak of W ar, bu t operations 
were resumed in 1916 and continued until 
March, 1918. The concentrates produced 
were sent to  the Falcon mine, in Southern 
Rhodesia, where they were smelted. Still 
later on the mine started  operations again, 
after an entire reconstruction of the metal­
lurgical plant. I t  had come to  be realized 
th a t the treatm ent of oxidized ore—the 
Bwana ore belonged to  th is category— 
was not an easy problem. The Perkins 
process of extraction by ammonia was 
adopted and production continued till the 
slump of 1929-30, when operations became 
unrem unerative.

Both of the foregoing companies were 
controlled by the Edm und Davis group, 
but the Kansanshi (Robert Williams group) 
had also produced a few thousand tons of 
copper prior to  the outbreak of the War. 
Up till the end of February, 1925, Northern 
Rhodesia had produced the following metals 
to the value sta ted  :—

Lead . . . .  £2,482,965
Zinc Ore . . . 88,653
Copper and  C oncentrates . 622,924
G o l d ..................................................... 78,940

This was something, bu t not very much, 
for almost 25 years of mining effort and yet 
it was sufficient to  a ttrac t bo th  the capitalist 
and the prospector, as the next few years 
show very clearly. I t  is w orth noting that 
since the Roan Antelope started  up in June, 
1931, the value of the copper produced alone 
exceeds the to ta l values which have just 
been given.
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It is not possible within the limits of an 
article of th is nature to do more than trace 
the broad outlines of development a t this 
stage and obviously no account can be 
taken of the numerous companies which 
were formed to exploit the mineral resources 
of the country. At first sight it does seem 
strange, in view of the fact th a t Union 
Miniere’s main copper deposits were just 
across the border, th a t no intensive prospect­
ing was done on the Rhodesian side, but the

explanation is really very simple. These 
deposits on the Belgian side of the border 
were, it should be recalled, of phenomenal 
richness, going sometimes as high as 15% 
metallic copper. They were mainly malachitic 
and to a lesser extent silicious and in the 
early days even the tailings carried as much 
as 4-5%  copper. The occurrences were in 
dolomite and, therefore, under alkaline 
conditions, and experience showed tha t 
instead of changing into sulphides a t depth, 
as was expected, they simply became lean 
material, not worth working. It is now 
recognized th a t the geology on the Rhodesian

side differs very considerably from th a t on the 
Congo side, but the fact remains th a t for 
quite a number of years people were looking 
for occurrences similar to those of the Congo 
and failed to  find them. In other words, the 
Congo surface deposits were so obvious as 
to  h it the eye, whereas those of Northern 
Rhodesia were inconspicuous and in effect 
mere stains.

I t  has already been stated  th a t the 
Chartered Company owned the mineral

rights of both of the Rhodesias and they 
decided in 1923 to grant mining concessions 
over large areas subject to certain reserva­
tions. I t can be stated with absolute certainty 
th a t the real development of the mineral 
resources of Northern Rhodesia and particu­
larly of the copper belt with which we are 
more immediately concerned only started 
from this tim e—th a t is, 1923. As new names 
have now to be brought into the picture an 
a ttem pt will be made to describe in outline 
the principal events of the following few 
years.

Mr. P. K. Horner, who had been at one
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tim e general m anager of the Union Minière, 
conceived the idea of m aking a thorough job 
of prospecting for copper and, w ith excellent 
financial backing, he was largely responsible 
for the formation of a syndicate called 
“ Copper Ventures, L td .,” in which Minerals 
Separation held a 50 % and Mr. Chester B eatty  
a minor interest. This was Mr. B ea tty ’s 
introduction to N orthern Rhodesia. The 
famous N ’K ana mine subsequently came 
under the control of the syndicate, bu t by 
this tim e a concession of 1,800 square miles 
went w ith it. The potential mine, together 
w ith the concession, were u ltim ately acquired 
by the Bwana M’Kubwa company. The 

■ initial results were somewhat disappointing 
and, as a consequence, the Bwana company 
leased the balance of the concession to  
Mr. Chester B eatty , reserving to  themselves 
certain rights which will have to  be referred 
to  later.

The Rhodesian Congo Border Concession, 
Ltd., was formed about the same time 
and was given prospecting rights for 
a period of years over 52,000 square miles 
of territory . This necessitated the engagement 
of a large highly-trained staff of geologists, 
engineers, and prospectors and, though this 
is not the place to  record th a t work in detail, 
tribute m ust be paid to  the enterprise of the 
company. Probably nowhere else in the world, 
except possibly on the Persian oilfields, has 
prospecting in the scientific sense been carried 
out on such a  scale and with such a glorious 
disregard of expense, for the world was 
searched for men “ skilled in the art ” and 
even aircraft was given a great show. As 
a result several deposits, the most notable 
of which was N ’Changa, were located.

Reverting for a moment to the subject of 
concessions the accompanying m ap shows 
clearly how the country was parcelled out a t 
th a t time among the various concessionnaire 
companies, but it is quite impossible to record 
the individual results, as, outside of a small 
area adjacent to  the Congo border, the 
discoveries made have not as yet been 
sufficiently tested.

About this same time Mr. Chester B eatty, 
on behalf of his company, the Selection Trust, 
sent out a young American mining engineer, 
Mr. R. J . Parker, to  examine the Roan 
Antelope claims and the mineral prospects 
of the N ’K ana concession, which had come 
under his control. I t  has been said th a t “ it 
was Parker who first appreciated the existence 
of an enormous synclinal cupriferous basin 
or trough a t the Roan Antelope and he was

also the first to  realize th a t beneath the 
leached surface showing at the Roan Antelope 
there lay m any, m any millions of tons of good 
sulphide ore.” If Parker, however, was the 
first to  appreciate the im portance of the 
discoveries it was Mr. William Selkirk, 
a director of the Selection Trust, who was 
more responsible than  any other man for 
their rapid development by  drilling. Selkirk 
had great experience w ith massive formations 
such as iron-ore deposits, consequently his 
horizon was large and he acted accordingly. 
How rem arkable the results obtained were 
is recent history, but it  m ay be stated now 
th a t even the first drill-hole on the Roan 
disclosed high values. Indeed, it was these 
values which encouraged the Bwana company, 
to  persevere w ith the exploration of the 
N ’K ana mine, which, in due course, disclosed 
even more surprising results.

So far an a ttem p t has been made to obviate 
m ention of all bu t principals, whether com­
panies or individuals, bu t one more company, 
and the last, m ust be nam ed—th a t is, the 
Anglo American Corporation of South Africa. 
W hen th e  Chartered Company changed its 
policy of development, the Anglo American 
Corporation had  commenced to  take an 
interest in N orthern Rhodesian ventures. 
L ater on it decided to  participate actively 
in the copper developments and in 1926 
a  branch of its  organization was established 
a t Broken Hill. By this time, too, it had 
become the consulting engineer, not only 
to  the Broken Hill and the Bwana M’Kubwa 
companies, bu t also to  the Chartered 
Company, the Rhodesian Congo Border 
Concession, and three other concessions— 
Loangwa, Kasempa, and Serenje.

For the next few years prospecting, 
geological mapping, drilling, and development 
were carried on w ith great intensity, with 
the result th a t phenomenal prospective 
tonnages were disclosed at the Roan Antelope, 
N ’Kana, Mufulira, N ’Changa, and Chambishi. 
The location of these is clearly shown on the 
map. In passing it should be recorded that 
practically all of these had been located 
either by prospectors or by natives many 
years before. Following upon these develop­
m ents there was a period of intense financial 
activ ity  and m any names prom inent in the 
world of finance, some new, some old, come 
into the picture. Among the Americans may 
be m entioned the Newmont Mining Corpora­
tion, Guggenheim’s, and the American Metal 
Company. Among the B ritish, apart from 
those which have already been mentioned,
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are the Union Corporation, Rothschilds, the 
Rio Tinto Company, Johannesburg Consoli­
dated Investm ent Company, and the Consoli­
dated Gold Fields. The Chartered Company, 
owing to its mineral ownership, were 
naturally in everything as, very wisely, they 
took up their interest mainly in shares.

I t cannot, however, be stated  th a t finance 
was altogether easy. Reports of the discoveries 
naturally spread and m any engineers eminent 
in the world of copper visited the new fields 
from time to time. Some of the reports which 
they made were optimistic, others were

the old-established copper producers would 
not be seriously interfered with and prices 
could be stabilized. Generally speaking the 
outlook was most hopeful and, if the speeches 
of some of the responsible protagonists of 
these days are re-read, the potential profits 
seemed astronomical. All of us are exceed­
ingly wise after the event, but unless there 
had been abounding optimism a t th a t tim e 
the fields would not have been developed 
and, as will be shown later on, the Em pire 
could never have occupied the place ̂ which 
it now holds in the copper world.

G e n e r a l  P l a n  o f  t h e  R o a n  A n t e l o p e  m i n e , s h o w i n g  t h e  d r i l l i n g  p r o g r a m m e  i n  1929.

exactly the reverse, but on the whole optimism 
prevailed and, as a consequence, shares of 
the companies then existing soared sky high. 
This made finance easier and in the end 
plans were prepared for the equipment of 
the Roan, N ’Kana, and Mufulira. The first 
two were carried out w ithout substantial 
alteration, but the la tter were modified very 
considerably so far as capacity was concerned.

It is well to recall the conditions which 
obtained in 1928-9 when decisions had to 
be made. Standard copper was standing 
round about £70-£80 a ton. The companies 
estimated th a t their costs would be between 
£35-£40 a ton. Statistics clearly showed 
that the consumption of copper had been 
increasing steadily over a great m any years 
and tha t the new producers in Northern 
Rhodesia would only provide for this 
increased consumption. As a consequence

It will be appropriate now to deal in brief 
outline with some of the more technical 
m atters. The formation on both the Roan 
and N ’K ana mines is synclinal. In  the 
la tte r the copper-bearing lodes he like 
a  gigantic spoon which has been dug down 
into the earth  a t an angle, the upper rim 
of the spoon stih showing a t the surface. 
The actual m aterial of the spoon itself 
represents the copper-bearing beds. The 
northern slope of the spoon on N ’Kana has 
been tested mainly by drilling for a distance 
of 9 |  miles and to a depth of 2,700 ft. The 
southern slope has stih to be tested. On the 
Roan the formation is much the same as 
N ’Kana in the east section, but in the Roan 
Extension, to  the west, the ore-bodies of 
the north and south slopes open out fanwise 
and stih further west in the Muliashi area 
the opening out becomes more pronounced.
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W ithin the Roan area proper, which has 
a distance of just about four miles along the 
strike, both the north and south slopes have 
been tested by drills. In  the case of both 
mines development in the generally accepted 
sense also took place and it can be stated  
here th a t the development results in the 
main confirmed those obtained by the 
drill. The w idth of the reef varies, but 
speaking roughly it  m ay be pu t down a t an 
average of about 20-30 ft.

The two ore-bodies, although very different, 
have the same general characteristics. They 
are only fairly hard, so th a t drilling is not 
expensive, and the consumption of explosives 
is, therefore, distinctly low. Both are 
sulphidic, w ith a subsidiary oxide content, 
but, whereas N ’K ana contains an appreciable 
percentage of cobalt, like some of the Union 
Minière deposits, the Roan ore is completely 
free of it. I t  m ay be said in passing th a t this 
cobalt m ay yet prove a most valuable asset. 
The ores of the N ’Changa mine, on the other 
hand, are partly  oxidized. The metallurgical 
treatm ent and general surface layout are 
much the same in both cases and no particular 
notice is taken of the oxidized content, which 
m ay be said to  disappear in the tailings. 
Full details of the Roan plant have already 
been given in the issue of the M a g a z in e  
for November, 1930. Broadly speaking both 
ores produce m atte  readily and the sub­
sequent production of blister presents no great 
difficulties.

From the foregoing sketch it will be seen 
th a t, whereas the ores of the Union Minière 
are of the oxidized type, those of Northern 
Rhodesia, apart from N ’Changa, are of the 
sulphide type, thus presenting vastly different 
metallurgical problems. The Union Minière 
have tried  nearly every known process of 
extraction and in the realm of the m etallurgy 
of copper, and more particularly  of th a t 
branch which concerns the treatm ent of 
oxidized ores, the company has been wonder­
fully successful. The w riter understands th a t 
over 80% of the m etallic contents are 
recovered. Sulphide ores, on the other hand, 
are easily and cheaply treated, as the costs, 
which will be referred to presently, very 
clearly show.

Coming now to  the question of reserves 
it m ay be sta ted  th a t actual develop­
ment has indicated ra ther higher values 
than  the  drill. Drilling was stopped on 
all the properties when the aggregate 
results indicated a potential reserve of about 
450 million tons—i.e., about 19 million tons

of copper—but from a careful perusal of the 
records the w riter hazards a guess th a t this 
figure can certainly be doubled and more 
likely trebled, w ithout taking account of the 
K ansanshi reserves. The average grade of 
the copper mines of the U.S.A. m ay he taken 
as being round about 1'2% copper, whereas 
those of N orthern Rhodesia are round about 
4-25% copper.

The production costs a t Roan and N’Kana 
should not differ m aterially. Indeed, the 
w riter assumes th a t they will be to all 
intents and purposes identical. He has 
had an opportunity  of going fully into the 
detailed figures of one of these properties 
and has come to  the conclusion th a t at the 
present average ruling prices, which are very 
low for standard  copper, no money is being 
lost even after m aking full allowances for 
depreciation and debenture interest. If, on 
the other hand, the ou tpu t was increased 
costs would be still further reduced. I t  may 
also be assumed th a t further operating 
economies are still probable, bu t these ought 
possibly to  be cancelled by difficulties 
not budgeted for—such as timbering, deeper 
winding, and longer haulages. The latest 
figures issued to  shareholders of the Roan 
Antelope com pany were given in the last 
issue of the M a g a z i n e  and show all-in costs 
of ¿22  8s. 2d. per ton  before allowing for 
depreciation and interest. These last charges 
came to  ¿225,000 per annum —th a t is, ¿5 12s. 
per ton on the present ou tput. If these two 
are added together a figure of approximately 
¿28 per ton is arrived at, but if the produc­
tion could be increased to  50,000 tons a year 
depreciation and debenture in terest would 
drop to ¿4 10s. per ton  and it  is a fair 
assum ption th a t general overheads will drop 
18s., making the to ta l all-in costs ¿26 per 
long ton, most of which remains in the 
country.

It has already been m entioned tha t the 
original estim ates of cost of production were 
round about ¿35 per ton, w ithout making any 
allowances for depreciation and debenture 
interest. A very brief experience has falsified 
these estim ates in the right direction, how­
ever, and from w hat has already been said 
if the producers were able to  sell their full 
output a t a price equivalent to  their original 
prime estim ated cost and no more they would 
be making very handsome profits. To make 
this part of the story  complete it should be 
recorded th a t the p lant is doing better than 
the engineers’ estim ate by about 50% and 
th a t there has been an im provem ent on the
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S k e t c h  M a p , s h o w i n g  t h e  p o s i t i o n  o f  t h e  
N o r t h e r n  R h o d e s i a n  m i n e s  w i t h  r e s p e c t  t o  
THE RAILW AY : (1 )  R O A N  A N T E L O P E , (2 )  N ’K a NA ,
(3) M u f u l i r a , (4 )  C h a m b i s h i , (5 )  N ’C h a n g a , 

(6 )  B w a n a  M ’ K u b w a .

original estimates for each individual opera­
tion. This statem ent is, however, reflected 
in the all-in costs. I t  is safe to say th a t no 
producer in the U nited States can touch 
these figures and this raises very serious 
issues for th a t great country, which only 
a few years ago dictated the price policy for 
the world.

So far as the author can perceive, Northern 
Rhodesia has few real rival cheap producers. 
First come their next-door neighbours, the 
Union Minière, who, however, have never 
disclosed costs, but have had profitable side­
lines in radium  and cobalt. I t  is a fair 
assumption th a t, taking credit for profit from 
these side-lines, the cost of copper production 
is possibly not higher than  th a t of the Roan. 
Next come the two remarkable Canadian 
companies, the International Nickel and the 
Noranda Copper, each unique in its  way, for 
neither is prim arily a copper producer. I t  is, of 
course, the main business of the International 
Nickel Company, as its name indicates, to 
produce nickel, but copper and the metals 
of the platinum  group are so intim ately 
associated with the nickel th a t all three m ust 
be produced simultaneously. Noranda started 
as a copper producer, with gold as a very
4— 4

useful by-product. Canadian gold producers 
have, however, a very tangible premium, 
notw ithstanding the fact th a t the country 
is still nominally on the gold standard, and 
the Noranda has tended to become a gold 
mine with copper as a by-product, the 
smelting capacity of the plant having recently 
been raised from 1,000 tons per day to 2,000 
tons per day. The question of costs of copper 
production is, therefore, in the case of these 
two companies very much a m atter of book­
keeping. However, their combined copper 
production in ordinary times would not 
exercise a dominating influence on world 
prices, but obviously, with gold a t a premium 
and nickel stabilized, they are in a very 
strong if somewhat unique position.

Then come the Braden and Chuquicamata 
properties, which, together with the four 
others already mentioned, m ust be cited 
among the only really cheap producers in 
the world. These mines can, with a fair 
degree of confidence, be placed in the follow­
ing order with regard to costs :—

(1) Noranda.
(2) International Nickel.
(3) The Rhodesian Producers.
(4) Braden.
(5) Chuquicamata.
(6) Katanga.

S k e t c h  M a p , s h o w i n g  p o s i t i o n  o f  t h e  K a n s a n s h i

M IN E  W IT H  R E S P E C T  TO T H E  R A IL W A Y  A N D  T H E
C o n g o  c o p p e r  a r e a .
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It will be observed th a t there is not 
a  U nited States producer in th is list, so th a t 
if the foregoing reasoning is correct the 
Empire, vis-a-vis the world, now occupies 
a dom inating position, for N orthern Rhodesia 
without much effort could easily produce, and 
th a t a t a much lower cost than  the present,
250,000 tons a year. In 1931 Canada pro­
duced 146,000 short tons and in 1932 120,000 
short tons. I t  should also be noted th a t all 
this has come about since the W ar— indeed 
really w ithin the past seven or eight years. 
In 1931 the world’s production of copper 
was 1,500,000 tons, but not all was con­
sumed.

In  January , 1929—i.e., a year prior to the 
Empire Mining and M etallurgical Congress 
in South Africa—the writer subm itted a paper 
to the Institu tion  of Mining and Metallurgy 
on “ The Possibilities of Reviving Non- 
Ferrous Metallurgy in Great B rita in .” He 
then pointed out th a t one of the weakest links 
in our metallurgical arm our was the absence 
of facilities for electrolytic refining of copper 
in this country. In  the course of the discussion 
which followed it was pointed out by more 
than one speaker th a t the reason for this 
lay in the fact th a t the Em pire had not 
control of the necessary raw m aterial— 
blister copper—which was then perfectly 
true. Everyone, however, knew then tha t 
N orthern Rhodesia was looming ahead and 
tha t Canada was coming on. Much has 
happened since and the Canadian figures 
have already been given. Moreover, Canada 
has now erected her own refineries and she 
could easily supply the Em pire and a large 
proportion of Europe’s requirem ents from 
them. T hat fact, however, is of no use w hat­
ever to  the Northern Rhodesian producers, 
for obviously it would be uneconomic to  send 
Rhodesian blister copper to Canada and bring 
back the refined m etal to Europe. Moreover, 
the Canadian refineries are badly handicapped 
for getting supplies outside during the winter 
when the St. Lawrence is closed to  shipping. 
The case for erecting an electrolytic refinery 
in this country seems, therefore, to be fairly 
well established, for the power required 
is low and in any case the necessary bulk 
power could be purchased just as cheaply 
here as, say, in the neighbourhood of New 
York. Some blister coppers, owing to the 
nature of the impurities, which m ay be 
valuable as by-products, simply m ust be 
electrolytically refined before the product 
can be marketed. For others this does not 
hold and fortunately some of the blister

copper of Rhodesia, as experience has clearly 
shown, belongs to  th is la tte r category.

This story is almost a t an end. The writer 
has, when recounting it, endeavoured to 
elim inate statistics, figures, and even finance 
as far as possible, bu t, although he has 
m entioned the names of Mr. Chester Beatty 
and Sir Edm und Davis already, he feels that 
he has done these two men—one of them 
an American citizen too—very inadequate 
justice. The N orthern Rhodesian copper 
fields owe their present position to these 
two men more than  to any others.

Another m an who has not so far been 
referred to  a t all is Sir Jam es Maxwell, 
whose lam ented death only took place a few 
m onths after having relinquished his office 
of Governor of N orthern Rhodesia. It was 
not to  be expected th a t all could see eye to 
eye w ith the policy for which he was only 
partly  responsible, for his Governm ent were 
not m asters in their own house, the mineral 
rights belonging to the C hartered Company. 
Northern Rhodesia was in essence a native 
state, for before 1926 the whites were 
a mere handful. The British Government 
has always taken its trusteeship for native 
states very seriously and upon Sir James 
Maxwell devolved the stewardship and just 
as he was getting into the saddle an 
unexpected horde swarmed in from the 
south, upsetting not only the equanimity 
of his Government, but m aking calls upon 
them  which they were in no position to 
implement. They did the  best they could 
and th a t was not so bad at all considering 
th a t the capital was situated  right at the 
other end of the country.

Little more remains to  be said. The Roan 
and N ’K ana have been working for a very 
short time. Indeed the Roan only started 
producing concentrates in June, 1931, and 
N ’K ana on December 10 of the same year. 
Capital expenditure in the case of the former 
a t June last am ounted to  alm ost £5 ,000,000 
and in the la tte r to  alm ost £7,000,000, but 
these figures are not strictly  comparable.

Reference has already been made to the 
capacity of the p lants having exceeded the 
estim ates and the chairm an of the Roan 
at the annual meeting on December 7 last 
stated  th a t, whereas the concentrating plant 
had been designed for a capacity of 2 ,000,000 
tons of ore a year, it was actually  found to be 
capable of handling 3,500,000 tons—that is, 
about 75% in excess of the estimated 
capacity. Although the R hokana company 
has made no similar disclosure, it is more
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than likely th a t it has had precisely the 
same experience. These are remarkable facts 
and, viewing the situation as a whole, the 
low cost of production ranks as one of the 
finest mining and metallurgical achievements 
of the century in the non-ferrous domain. 
True the plants embodied the very latest 
ideas both in engineering and metallurgy 
and great credit is due to the designers, the 
makers of the p lant, and to the operating 
staffs. Conditions in the early stages were 
the very reverse of easy—in fact, they were 
just about as difficult as they well could be. 
Malaria and blackwater were, if not ram pant, 
very nearly so ; transport was extremely 
difficult and uncertain ; labour was only 
fairly plentiful, but the best classes as a rule 
do not gravitate to regions where the con­
ditions of living are not of the best and such 
was the experience of Northern Rhodesia. 
It was because it was not too plentiful that 
it was economized from the start. Then 
came the slump, probably the most difficult 
period of all, when there had to  be ruthless 
retrenchment, in a country, too, where there 
are no almshouses and no dole. Now what 
a transformation ! Probably nowhere in 
the world has money been spent more lavishly 
to make living conditions not only bearable 
but even enviable and with abounding 
success.

It has already been mentioned th a t the 
Northern Rhodesian copper field is capable 
of producing about 250,000 tons of copper 
per annum and it should be added th a t this 
can be accomplished with very little, if any, 
additional capital expenditure. The Union 
Minière has produced 140,000 tons in one 
year and plans are in existence to produce
250,000, but some fresh capital would no

doubt be required to bring production up to 
this figure. The field as a whole is, therefore, 
capable of producing with little effort
500,000 tons per annum and without amal­
gamating interests, which is quite impossible 
from the Belgian Government point of view, 
for they are very large shareholders in the 
Union Minière. The effect of this on the 
world position can be readily realized, but 
there is no need for further merging of 
interests. Indeed from every point of view 
this should be discouraged. Good will and 
a united front are surely all tha t is required 
and with the la tter the rest of the world can 
be faced with equanimity. Nay, world prices 
could even be settled and stabilized by such 
a combination.

The author has taken every reasonable 
step to  verify his facts and expresses his 
indebtedness to the works and addresses 
of the late Sir H arry Johnston, the late Sir 
Charles Metcalfe, the late Mr. Leo Weinthal, 
Sir Robert Williams, Mr. Owen Letcher, and 
Monsieur Buttgenbach. He would further 
like to thank innumerable others who prefer 
for various reasons to remain anonymous.
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GOLD IN MANCHURIA
By G. T .  E V E ,  A .I .M .M .

T h e  author, who has lately re tu rned  from M anchuria  and w ho acts as mining adviser to the  N anking Government, 
discusses the prospects for alluvial and lode gold mining in that pa rt of A sia.

P l a c e r  D e p o s i t s .—The Manchurian gold- 
fields can be roughly divided into two sharply 
different regions : One is the northern or 
Heilungchiang gold region, the other is the 
eastern or K irin - Mukden gold region. 
Geologically, as far as rocks which gave birth  
to  the gold deposits are concerned, they are 
approxim ately the same. Both areas are 
composed of gneisses, schists, granites, and 
porphyries of Palaeozoic or pre-Palaeozoic 
age. For the rest these two regions are 
completely different in every respect. The 
Heilungchiang region is a continuation of 
the Zeya-Selemdja-Bureia gold-bearing belt 
and it possesses the same characteristics 
climatically and historically, while the great 
enemies of the alluvial gold miner—perpetu­
ally frozen ground and severe climatic 
conditions—are present.

Notwithstanding the great age of the gold- 
bearing rocks and their exposure to  atm os­
pheric agencies, the gold-bearing alluvials

are of com paratively recent formation. In 
most cases the gold deposits cannot even 
be called “ alluvials ”— they are of eluvial 
type and the greater part of the gold obtained 
in these districts belongs undoubtedly to that 
type of formation, gold of a ra ther coarse and 
heavy variety  being found in comparatively 
narrow and shallow (15 ft. to  25 ft.) pay 
streaks on or near the rock which gave it 
b irth. I t  is usually found in creeks or creek- 
beds and, on leaving the belt of gold-bearing 
rocks, it  diminishes rapidly in q u an tity  and 
size and, after a short tail, passes into a state 
of finely and very widely dispersed dust. 
W hat happened to the older alluvials—which 
were undoubtedly of great volume, with 
a corresponding q u an tity  and concentration 
of gold included in them —is not known. 
In some cases they  m ay still lie hidden under 
a covering of basaltic lavas or glacial 
moraines, which have preserved them  from 
erosion, but there is no direct evidence on
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the m atter and only the shallow and rather 
erratic deposits of eluvial or semi-eluvial 
type can be discussed.

Under favourable conditions these deposits 
are grouped together in more or less large 
systems, some, like the Mo-ho, Albasiha, 
and Fabira, being of spectacular value, 
and certainly the intensity of concentration 
of gold in some of them  was great, running 
into many dollars per cubic yard, but 
nowhere was the to ta l quantity  found to  be 
of any considerable bulk, which, of course, 
is quite usual for this type of deposit. 
Generally the deposits are found in the 
upper reaches of creeks of comparatively 
small gradient which do not carry any 
great am ount of water, hence their eluvial 
type. In the m ajority of cases the ground 
is perpetually frozen, or, a t best, consisting 
of patchy ground, where thawed and frozen 
are mixed w ithout any apparent order or 
rule.

In nearly all of these deposits the amount 
of water present is not too great to interfere 
with mining by hand labour. The only thing 
likely to interfere with such a mode of 
operation would be when an excessive 
am ount of water is encountered, but such 
conditions are seldom met with in the creeks, 
although they may occur in the larger 
valleys, where, except occasionally, the gold 
is dispersed in the form of a fine dust over 
an area so large th a t it becomes unprofitable 
to  mine.

The northern part of the Kirin Province, 
with its streams flowing into the Sungari 
River on one side and into the Sea of Japan 
on the other, forms a transition stage, so to 
speak, between two extremes—i.e., Heilung- 
chiang and Kirin. There is reliable informa­
tion to  hand th a t in this district large and 
deep gold placers do exist. Frozen ground 
is absent and the gold occurs in shallow

1 From  the  Far Eastern Review, July, 1932.
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creek formations, bench placers, and large 
valley placers, particularly in the M utan- 
chiang and Mulinho system of rivers. Their 
com parative proxim ity to the railway, the 
abundance of tim ber, and the numerous 
outcrops of coal, some of which are already 
exploited, make th is district most a ttractive 
and promising for placer mining.

The policy of the Chinese Government 
practically closed this district for gold-mining 
ventures. Illicit miners and small companies, 
w ith the help of local Chinese officials, did 
work there, bu t only on a small scale and on 
those creek deposits which did not demand 
large capital or the employment of machinery. 
A large percentage of such placers has 
probably been worked out, but reliable 
statistics are not available. Drilling opera­
tions undertaken by Russian concessionnaires 
before the W ar and before they were driven 
out by the Chinese Government show th a t 
in th is district conditions were favourable 
for the  deposition of gold and it  is thought 
to  be present in workable quantities in the 
larger and deeper valley deposits. The drill 
records available and the comparatively 
mild climate and proxim ity to the sea make 
this district an outstanding one as regards 
possibilities of the future development of 
gold placer mining in Manchuria.

The placers of the Upper Sungari proper 
(Kirin Province) and of the streams of the 
north-east part of Moukden Province were 
worked for centuries in the past. Owing 
to  the steeper grade and sharp seasonal 
fluctuations in the w ater levels they were 
easier to  be exploited by hand labour, but, 
as far as the object of this article is concerned, 
they are of very slight interest, for the simple 
reason th a t they have nearly all been com­
pletely worked out. I t  is true th a t there is 
still a chance of finding low-grade placers 
buried in the large river valleys or ancient 
deposits concealed by blankets of basalt, 
but, owing to  the absence of a proper 
geological and mining survey of the area in 
question, all th a t can be done is to  leave the 
problem open until political and financial 
conditions favour prospecting once more, 
for the factor of a chance discovery is always 
present.

From  the evidence available it m ay be 
deduced th a t from the point of view of 
practical mining the following conditions 
are present in this part of the w orld ;—The 
Heilungchiang Province placers are adaptable 
to  such hand-working methods as will entail 
a comparatively small outlay of capital, but

a cumbersome adm inistration would probably 
be necessary for such work and the complete 
demoralization of local employees and men 
would have to be taken seriously into account, 
for a large num ber of men would have to be 
employed, and it is probable a considerable 
am ount of gold would be stolen. The Northern 
K irin Province placers, on the other hand, 
offer a  com paratively excellent chance for 
large-scale mining with the employment of 
m achinery, where the control of the gold 
can be properly organized, where the number 
of employees and men would be much smaller, 
and the volume of gold won much greater, but 
where the capital invested would be con­
siderably larger than  in the first case. On the 
other hand, the N orth K irin placers, having 
already been prospected, a t least partially, 
and prospected with favourable results, the 
factor of safety for capital invested there 
is much greater than  in any other district 
of Manchuria.

L o d e  D e p o s i t s .—The gold-bearing reefs 
of the Heilungchiang Province are known 
so far only by negative results. Nowhere in 
this province was any prim ary gold deposit 
found, a t least not of payable quality. It is 
a rem arkable fact th a t to a larger extent 
the same rule is applicable to  the Zeya- 
Selemdja belt on the Russian side of the 
Amur, where only two payable primary 
gold deposits are known to exist. The writer 
has visited each of them  and in both cases 
he came to  the conclusion th a t strong local 
secondary enrichm ent took place, an enrich­
ment which is bound to  disappear on reaching 
the ground w ater level.

As regards the northern part of the Kirin 
Province, there are numerous reports on hand 
indicating the presence of possible primary 
gold deposits. There is no reason to believe 
or to disbelieve these reports, but it is 
noticeable, nevertheless, th a t no such reports 
— at least, reliable ones — are forth­
coming from the Heilungchiang Province. 
From further south, however, in the Kirin 
Province proper, there are not only reports 
of outcrops, but also about working mines 
or mines th a t have been worked. According 
to  these accounts a gold-bearing belt 
stretches across the Upper Sungari region, 
a belt composed m ostly of gneisses and 
crystalline schists, w ith a general north-east 
strike, with quartz veins intersecting or 
running parallel to  the general strike of the 
neighbouring rocks. Some outcrops of these 
veins were worked out (the famous Chia-p’i- 
kou mine, for instance) in ancient times,
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presumably to  the ground water level (the 
old workings are flooded out a t present), 
but the samples taken from the remaining 
pillars give surprisingly high values of gold— 
up to $28-30 per m etric ton of ore. 
Numerous other outcrops are reported 
from the same region and, considering the 
Chinese mining technique of ancient times, 
it is safe to say th a t the district in question 
is the most promising, in so far as gold reef

mining is concerned, of the whole known 
Manchurian goldfields.

 ̂The writer spent most of 1931-2 in 
N orth Manchuria studying local conditions 
and gold-mining prospects and left tha t 
promising field most reluctantly, but in his 
judgment the existing political conditions 
are such as to render the employment of 
foreign capital inadvisable at the present 
time.

TH E ROTARY PAN FOR DIAMOND 
CONCENTRATION
By J. SIM, B.Sc., A .I .M .M .

The author discusses the action of the rotary pan for diam ond concentration, examining in particular the means by which
concentration is effected.

Search of the available literature does not 
disclose much w riting on the ro tary  machine 
used in diamond concentration. Recently 
Walker (1) 1 has contributed his views.
Further reference is made by W agner (2 ), 
by Williams (3), by Draper (4), by Eulich (5), 
and by Williams and H arbottle (6). The 
operation of the pan has been described in 
all these articles with, perhaps, the exception 
of (4). There is, therefore, no necessity to 
do so here. The question to be decided is how 
the concentration is effected.

The fluid, or puddle, m ay be assumed as 
rotating with constant angular velocity and 
its free surface to be a paraboloid of revolu­
tion. Surfaces of equal pressure in the fluid 
are also of this form. If the effect of smooth 
entry and quiet overflow be such as to permit 
their neglect in th is discussion, the m atter 
is simply one of forced vortex motion.
Separation of immiscible liquids is effected by 
such motion. The surfaces of separation 
assume the form just mentioned.

The path of a body falling in a rotating 
fluid is a slightly complicated one and its 
mathematical consideration does not arise 
here. I t  is easy, however, to show th a t 
gravitational lines in forced vortex motion 
are logarithmic curves and it is possible to 
imagine a surface formed by rotating one such 
curve round the axis passing through the 
vortex centre. A descending spiral on a 
surface of this kind is probably a fair approxi­
mation to  the path  of a body falling in 
a rotating fluid.

It is an accepted principle of classification
1 The figures in parentheses refer to  th e  biblio­

graphy given a t  th e  end of th is article.

according to settling rates in a current of 
water moving horizontally tha t mineral 
grains will fall a t different places along the 
bed of the stream, but th a t the grains which 
fall a t one place have been deposited there 
according to a particular law.

The problem under consideration is a much 
more complicated one, however. I t could 
not be examined from such an angle and in 
any case the stirring action of the tynes adds 
an additional difficulty to the ultim ate solu­
tion. I t  is, however, open to another method 
of analysis.

In  order to gain efficient gravity concen­
tration it is agreed tha t effective stratification 
is necessary. Such a state obtains when all 
the dense grains lie on the bottom, the smaller 
ones finding their way there by falling 
between larger and less dense ones. There 
are a number of conditions necessary to 
effective stratification, but one of them is 
mobility of the bed, and the constant stirring 
action of the tynes gives this in the diamond 
pan. Centrifugal force is freely stated as 
playing a part, but it cannot be a very 
im portant one at the rotational speed of the 
fluid.

In centrifugal separation high rotational 
speeds are employed. Centrifugal force only 
affects the term inal settling velocity. The 
difference between gravity and centrifugal 
concentration is best exemplified in the 
ancient and modern problem of the cream 
on the milk.

The path  of a body falling in a rotating 
fluid has already been dealt with. It must be 
agreed th a t the part played by centrifugal 
force is small and it is difficult to depart
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from the opinion th a t this is purely a case 
of gravity  concentration. In other words the 
machine is no other than  a  glorified gold pan. 
The consistency of the puddle increases, of 
course, the ratio of the specific gravities of the 
minerals to  be concentrated, but it plays 
another part. Through its viscosity it im parts 
stability  to  the forced vortex motion and the 
path  of the falling grains is steadier.

W alker (1) states th a t the pan can be 
compared to  a V-shaped sluice of infinite 
length. His reasoning th a t, if the angular 
velocity of any particle in the pan be so low 
th a t the C.F. acting on it is less than  0'0067 lb. 
per cu. in., the particle will be driven towards 
the centre is difficult to  agree w ith. I t  is 
correct to sta te  th a t a body will rise through 
w ater when the downward force of gravity 
is less than  the upward force of w ater 
provided no other forces act on the body. 
It is not, therefore, reasonable to  argue 
th a t a body will drift towards the centre of 
the pan when its C.F. falls below a certain 
figure, because there are other forces to  be 
considered.

Eulich (5) states th a t the concentration 
can be effected w ithout special setting of the 
tynes. He is, doubtless, correct in this, but, 
as the  tynes have the function of stirring 
up and prolonging the falling spiral path of 
the mineral grains, their setting m ust have 
an effect on the efficiency and time of 
concentration.
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LETTER t o  t h e  EDITOR
Average Width of O re-B odies

S i r ,—On p. 5 2 2  of the 1 9 2 9 - 1 9 3 0  volume 
of the Transactions of the Institu tion  of 
Mining and Metallurgy Professor W aterm eyer 
discusses the following alternative methods 
of computing the average w idth of ore 
mined :—

M e t h o d  A 
T  ons W idth
3.000 x  36 =  108,000
5.000 x  30 =  150,000
6.000 x  45 =  270,000
9.000 x  50 =  450,000
7.000 x  60 =  420,000
8.000 x  48 =  384,000

M e t h o d  B  
Tons W idth

3.000 -A 36 =  82-4
5.000 -y 30 =  166-7
6.000 -A 45 =  133-3
9.000 A  50 =  180-0
7.000 -E 60 =  116-7
8.000 -h 48 =  166-7

38,000 1,782,000
1,782,000 ,

46-9 in.

38,000 845-8
38,000

45 in.38,000 ^ 845-1
Concerning Method A, he says : “ This 

is quite a plausible m ethod of arriving at 
a result, bu t is it sound ? The m ethod 
employed at the present day consists in 
dividing each tonnage by the corresponding 
width and obtaining a figure proportionate 
to the area excavated. The sum of the 
tonnages divided by the sum of these figures 
proportionate to the areas concerned should 
give the most probable mean w id th .” T hat 
is to say, he prefers Method B.

Now m y conception of the  mean width 
is th a t which fulfils the condition that if 
any tonnage of th a t w idth were added to 
the original tonnage, or subtracted from it, 
it would not affect the final average. Apart 
from trifling approxim ations in the above 
figures, which are as he gave them, only 
Method A satisfies th is requirem ent. Addi­
tional interest attaches to  the problem at 
the present moment, because Dr. John S. 
Owens, in a paper on “ The Power used in 
Crushing Ore,” which he has just read before 
the Institu tion , uses a  m ethod of computing 
the mean diam eter of a crushed product 
which is analogous to  B, while the commonly 
used m ethod is th a t of A.

R. T. H a n c o c k .
Camborne.

March 22 .

BOOK REVIEWS
M ine E xam ination  and V aluation. By

C h a r l e s  H. B a x t e r  and R o l a n d  D. 
P a r k s . Cloth, octavo, 3 1 6  pages, 
illustrated. Price $3-00. Houghton, 
Michigan : Michigan College of Mining 
and Technology.

In  one respect, a t any rate, this work 
covers more ground than  its  title would 
indicate ; it does no t confine itself to mines,
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but also covers mineral properties which 
may in due course blossom forth into mines, 
though they  m ay not have reached th a t 
stage as yet. In some respects this is quite 
a good book, bu t unfortunately it will prove 
of relatively little use to British readers, 
because the authors appear to  be but 
imperfectly acquainted with British literature 
of the subject and indeed with British mining 
as a whole. Had their studies under the 
former head been more complete they  would 
surely not have stated in their preface tha t 
none of the books on the principles of valua­
tion includes " a discussion of the examina­
tion ” of mineral properties. Surely every 
complete work on the valuation of such 
properties m ust include an account of their 
examination—i.e., of the collection of the 
data upon which the valuation m ust be 
based. Moreover, on p. 88 , the definition 
of “ ore in sight ” adopted by the In stitu ­
tion of Mining and M etallurgy ought to be 
at least referred to by  anyone familiar with 
the British literature of the subject. Again, 
whilst the book commences, as it should do, 
with certain definitions, these are by no 
means inclusive enough and the definition 
there given of the term  " mine ”—namely, 
“ any artificial excavation made for the 
purposes of winning mineral values ”—is 
correct in the U nited States, but incorrect 
for Great Britain, because it would include 
quarries, which are not classed as mines in 
this country. Another non-British view is 
to he found on p. 4, where the authors 
discriminate between sellers' and purchasers’ 
reports. An honest valuer will pay no 
attention to the fact w hether he is retained 
by the seller or the purchaser, bu t will put 
an honest value on the mineral property, 
quite independently of the interests of the 
parties by  whom he is retained, and then 
will leave the seller and purchaser to make 
their bargain as best they can, using his 
valuation, of course, as a starting  point, 
but only as a starting point for arguing out 
their respective interests.

Naturally one of the most im portant 
sections of mine examination refers to 
sampling, but we are rather surprised to 
find tha t the authors confine their method 
of cutting a sample to hand work and do not 
even suggest the use of the compressed air 
hammer-drill for this purpose, although it 
has been largely and successfully used in 
hard rock. Furtherm ore, they leave the 
question of the reduction of the first sample 
to manageable dimensions quite untouched,

although this question is one which presents 
numerous problems. W hilst a good many 
pages are given up to the discussion of bore­
hole samples and their spacing, no reference 
is made to the very full discussions of this 
subject which have appeared in the 
Transactions of the Institution of Mining 
and M etallurgy .1 The thorny question of 
the treatm ent of abnormal assays is very 
imperfectly dealt with. The authors give 
no real method for dealing with these, but 
only say th a t " it is a problem which requires 
keen judgment ”  ; they do not seem to be 
aware th a t there is a mathematical method 
of dealing with this difficulty, such as th a t 
given by David Brunt in his book “ The 
Combination of Observations.” A rather 
similar weakness of the authors, inasmuch 
as they do not appear to see the m athematical 
basis for their work, is to be found in their 
method of dealing with lack of uniformity ; 
they cannot apparently suggest any better 
method than th a t of “ subtracting a per­
centage of the final computed tonnage 
figure ” ; they do not base this percentage, 
as they should do, upon the probable error 
as defined by mathematicians.

At the same time there is much of use in 
the book, and especially in the authors’ trea t­
m ent of other mine-valuation formulas than 
the one which they have adopted. I t  is 
especially interesting to note their treatm ent 
of the Morkill and Grimes-Craigue formulas ; 
both these are based on the principle 
tha t a risk rate—or, as Grimes and Craigue 
call it, “ a speculative rate ”—should not be 
received by the investor upon the whole 
of the original capital throughout the life 
of the mine, because portions of this capital 
are being theoretically returned or a t any 
rate removed from risk. There is a great 
deal to be said for these contentions, but 
all these writers (including the authors of 
the present book) seem to overlook the fact 
th a t “ he who pays the piper calls the tune ” 
and th a t investors are entitled to say that 
they  will not put money into a mining 
proposition unless they receive a specially 
high rate of interest during the whole life 
of the mine, irrespective of whether theorists 
consider this to be an equitable arrangement 
or not. As valuation deals not with theories, 
but with existing principles and ideas, 
the investors’ point of view m ust necessarily 
prevail. The book concludes with a number

1 Trans. I.M.M., vol. xxxvii, p. 437, and  Bull. 
I.M.M., April-A ugust, 1932.

«
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of tables to facilitate calculations, bu t these 
tables only deal w ith the more common 
rates of interest and thus would incline a 
valuer to use an approxim ate rate th a t he 
finds in these tables ra ther than  a correct 
rate derived from a consideration of the 
known facts. For example, money 
accumulating at 4 |%  less income tax  a t 5s. 
in the pound really accumulates a t 3-375%, 
and, ra ther than working th is out as a valuer 
should do by logarithms, he m ight with 
this book before him be inclined to  use only 
the 3% or possibly the 4% table. I t  is 
distinctly better in a book of this kind not 
to  give any tables a t all, bu t to give formulas 
arranged for logarithmic com putation, which 
after all takes very little  more time than 
consulting tables, whilst the work involved 
is infinitesimal compared w ith th a t of 
collecting the data  by a proper examination 
of the mineral property. Finally British 
readers m ust be warned th a t throughout 
the book they will find not a single reference 
to  the incidence of income tax, which at the 
present high rate is a very serious m atter 
and, as we all know, handicaps gravely the 
British mine speculator as against operators 
in other countries.

H e n r y  L o u i s .

M iam i-P ich er  Zinc-Lead D istrict. By
S a m u e l  W e i d m a n . Cloth, octavo,
177 pages, illustrated. Price $2-50.
Norman : University of Oklahoma Press.

This book has a far wider interest to 
mining geologists and mining engineers than 
a detailed and clear description of the Miami- 
Picher zinc-lead deposits, for this district, 
located in O ttaw a County, in the north­
eastern corner of Oklahoma, is the most 
im portant part of a much larger mining 
area extending north into Kansas and north ­
east into Missouri, forming th a t most rem ark­
able metallogenetic lead-zinc province of the 
Tri-State district familiar to most readers 
as the “ Joplin region.” The Tri-State field 
has been for the last 50 years and still is 
the most im portant zinc-producing region 
in the world, averaging for the last 10 years 
between 300,000 and 400,000 tons of zinc 
a year, or about 70% of the to ta l U.S.A. 
production and over a th ird  of th a t of the 
world. I t  yields also about 15% of the U.S.A. 
lead production. The field is of particular 
interest, however, not only because of its 
immense production but also because of the 
supremely im portant controversies, in which

the leading mining geologists of the  United 
States have from tim e to  time taken part, 
th a t have centred round the genesis of these 
deposits. The descensionists claim that the 
ores were deposited by descending atmos­
pheric w aters ; the ascensionists, by  ascending 
atm ospheric w aters during their circulation, 
both schools being in agreement tha t, as no 
igneous rocks were then known in these 
areas, m agm atic w aters played no part as 
mineralizing solutions, and Bastin invoked 
the aid of anaerobic bacteria in the 
precipitation of the sulphides. Jenney and 
Nason, however, believe th a t therm al waters 
ascended from depth  and th a t the source of 
the ore was deep-seated and Tarr, Pirsson, 
and Spurr hold the view th a t the mineralizing 
solutions were of m agm atic origin.

The author, as the result of considerable 
field-work during parts of 1927 to  1930, 
considers the various theories of origin in 
detail and points out th a t evidences of the 
presence in m any parts  of the  field of 
Post-Carboniferous granites and granitic 
rocks is gradually increasing. In 1930, for 
example, granite was struck in a well in the 
Bird Dog mine, near Picher, a t about 600 ft. 
above the general level of the Pre-Cambrian 
granite floor of the district. He has come to 
the conclusion th a t the ore is of magmatic 
origin, bu t not in direct contact with the 
igneous rocks from which it is derived, thus 
being in agreement w ith Spurr, Tarr, 
Pirsson, Graton, and others.

The author has made a very valuable 
contribution to our knowledge of the genesis 
of the ore-deposits in this world-famous field, 
long considered by some authorities as the 
classic area where atmospheric, and not 
m agm atic, w aters were the mineralizing 
agent. It is intriguing to consider how many 
mineralized areas remain where la ter develop­
m ents have not supplied im portant data  in 
support of deposition by m agm atic waters, 
as against previously held theories of 
deposition by circulating atm ospheric waters.

W i l l i a m  R. J o n e s .

G eologische Karte D er Erde. Lieferung 3.

B latter 7, 8 , 11 , and 12. Scale

Price, for the complete m ap, RM. 240. 
Berlin : Gebrüder Borntraeger, 1932.

The first and second parts of Beyschlag’s 
geological m ap of the world have already 
been reviewed in the M a g a z in e  (June, 1930,
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p. 355, and November, 1930, p. 282). The 
third part, now issued, completes the map 
and includes most of Africa, India, the 
East Indies, Australasia, and the remaining 
part of Antarctica. An additional sheet 
gives the colour index and list of symbols, 
and it now appears th a t the symbol Pk which 
appeared on the m ap of South America on 
patches of different colours stands for 
Palaeozoic metam orphic rocks. P art of the 
same sheet gives a corrected map of a 
portion of East Asia, to be cut out and 
pasted into its proper place, and a similar 
correction for the Fiji Islands.

The map is naturally  by far the best of its 
kind tha t has yet been possible, but no less 
naturally it is of a kind th a t requires constant 
revision as the less-known regions come under 
geological exploration and survey. Indeed, 
already one can see th a t the last sheets to be 
published would have benefited very con­
siderably had the recently-issued geological 
maps of South-Equatorial Africa (African 
Geological Surveys) and Australia (Sir Edge- 
worth David) been available. Comparison of 
these maps with the Beyschlag map brings 
out many striking differences in detail and 
interpretation. Nevertheless a geological 
map of the world is invaluable for certain 
purposes and this one will make two 
attractive wall-maps to adorn the geological 
lecture-rooms of those institutions th a t can 
afford the distinctly unattractive price. The 
colouring is clear and transparent and has 
been well designed to bring out the salient 
structural features. Rivers and lettering are 
perfectly clear and the registration of colours 
and boundaries is so faultless th a t a sur­
prising amount of detail has been shown 
without danger of confusion or eye-strain.

While the map as a whole is a most 
welcome contribution and one for which 
Dr. Beyschlag and his collaborators deserve 
gratitude and sincere congratulations, the 
price, as indicated above, is far from welcome 
in these days of economy and adverse 
exchanges. I t  is difficult to see what justifica­
tion there can be for charging a price which 
will effectively limit the sale almost to 
vanishing-point. I t  would seem indisputable 
that a t half the figure far more than twice 
the total number of copies would have been 
sold and the publishers should seriously 
consider the practicability of making their 
map more generally available. The sub­
scription price was 150 marks and it is 
unlikely th a t those who could not afford to

subscribe two years ago will be able to 
spend 240 marks now.
5 W C o p ie s of th e  books, etc., m entioned under the  

heading “ Book Reviews ’’ can  be obtained 
th rough  th e  Technical Bookshop of The M ining  
M agazine, 724, Salisbury House, London, E.C.2.

NEWS LETTERS
B R IS B A N E

February 27.
Mount Isa.—Mr. J. P. B. Webster, director 

of Mount Isa Mines, Ltd., and of Mining 
Trust, Ltd., before leaving on his return 
to London gave a further assurance tha t 
every endeavour will be made to keep the 
Mount Isa mine in operation, notw ith­
standing the continued abnormally low 
price of lead. This assurance is supported 
by a promise from Ministers of the Crown 
tha t the State Government will assist the 
company in any reasonable way possible. 
The Government as well as the company 
is seriously concerned in keeping the Mount 
Isa enterprise going, not only on account 
of the large number of men who would be 
put out of work by a stoppage and of the 
loss of traffic to the railways tha t would 
result, bu t also by the fact tha t about 
£50,000 of public money is being spent on 
coke ovens a t Bowen, in order th a t coke 
as well as coal may be supplied to the 
Mount Isa mine. The output of coke from 
these ovens, which are approaching com­
pletion, will for Mount Isa alone amount to
24,000 tons yearly.

D etails of Mount Isa Ore.—In the 
following table are given details of the 
January  output of the Mount Isa mine, 
compared with those for December, 1932—•

Dec., Jan .,
1932. 1933.

Ore m ined, tons 63,107 73,846
Ore milled, tons 63,000 75,584
Assaying—

10-9 10-3Lead, per cent
Silver, oz. 5-4 5-1

Lead concentrates produced :—
Flotation , tons 11,368 11,573
Assaying—

42-4 431Lead, per cent
Silver, oz. 18-7 18-8

Jig t o n s ............................................. 1,044 1,983
Assaying—

491 49-9Lead, per cent
Silver, oz. . . . . 21-9 210

Silver-lead bullion produced, tons 4,544 5,654

New Queensland Goldfields.—Energetic 
prospecting and development work is being
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carried out by  several strong companies on 
the new Cracow goldfield, in Central Queens­
land. A report for seven of these companies 
by  Dr. Loftus Hill, formerly director of the 
Geological Survey of Tasmania, states there 
is ample justification for believing th a t the 
Cracow lode system will live to depths 
comparable w ith those of the more pro­
ductive goldfields of Australia. He affirms 
th a t the field possesses all the essential 
characteristics of an im portant goldfield. 
Moreover, the geologist’s investigation has 
elicited the fundam ental factors controlling 
the formation of the lode system as well as 
the deposition and distribution of gold 
values and he states th a t work based on 
these conclusions will result in a closer 
estim ate than is now possible of the potential 
gold output of the new Cracow field. I t  is 
also affirmed tha t, while the field is only in 
the prospecting stage, there is every justifica­
tion to push on actively and confidently 
w ith work on the main lode system. Another 
goldfield, more recently discovered, is at 
Hawkwood, also in the Central district. 
Here several leases have been taken in hand 
by a company with a capital of ¿50,000. 
The work done so far has shown a great 
length of mineralized country carrying 
a t least one rich shoot of ore capable 
of being worked with profit and with 
possibilities of other similarly rich shoots 
both abreast of and in line with it along 
the strike. The full length of this shoot 
has not yet been proved below the ground 
and, according to  Mr. W. E. Cameron, 
geologist, the possibility of finding other 
shoots both along and across the line of 
strike offer good prospects of success with 
further development. Two prospectors 
have likewise found gold near old diggings 
on a field known as Cania, also in the Central 
district. The principal leases on the com­
paratively new goldfield on N orth Arm, 
near Gympie, together with battery , mining 
plant, etc., have been placed under option 
of purchase by a company for ¿45,000.

Mount M organ.—The Mount Morgan 
mine and works are now daily treating up 
to 200 tons of stone from the open-cut. 
The district inspector of mines reports th a t 
the results are favourable. W ith a view to 
treating  500 tons of stone a day, or over, 
the power, grinding, and flotation plants 
are being increased in num ber and the old 
ones renovated.

Lolworth Creek Gold.—Operations at 
the newly opened up Lolworth goldfield,

in the Charters Towers district, Queensland, 
are being watched w ith some interest. 
After a delay for w ant of water, the battery, 
erected on the field began crushing on 
January  4 and, w ith the exception of two 
or three slight delays for adjustments, 
continued operating during the month. 
A to ta l quan tity  of 163 tons of ore was 
crushed for a yield of 48 oz. 17 dwt. of gold. 
I t  is intended to  work three shifts a t the 
mill while enough stone is available and there 
is a large quan tity  waiting for treatm ent on 
the surface a t the various mines. The 
extraction results a t the mill have given 
every satisfaction and further rains during 
January  have afforded an ample water 
supply for some time.

B endigo G oldfield. — The revived 
interest in the historical Bendigo goldfield, 
Victoria, is increasing. A suggestion that 
a mining development committee be formed 
to assist the mining industry  on the field 
is being widely supported. I t  is generally 
recognized th a t its potentialities are great. 
W hen the mines closed down in 1924 many 
people feared th a t th ey  had been worked 
out, yet eight years la ter one mine (the 
Hercules) produced in six m onths more 
than 8,000 oz. of gold. On a  production 
of 7,314 oz. of gold from 3,668 tons of ore 
in the half-year ended December 31, 1932, 
the Hercules Gold Mining Company, N.L., 
earned a net profit of ¿39,812, out of which 
it paid ¿ 21,000 in dividends and placed 
¿7,000 in reserve. Since the end of the term 
¿ 12,000 more has been distributed  to share­
holders and a further paym ent of ¿ 12,000 
was made on February  17. The company 
has a credit balance of ¿18,665 in addition 
to the reserve fund of ¿7,000. The directors 
state th a t the outlook for some considerable 
time to come is very  good.

Tasm anian A sbestos.—The property of 
the Tasm anian Asbestos Mining Company, 
N .L., has been increased from 80 to  160 acres 
and the estim ated reserves of asbestos- 
bearing stone and terrazzo rock have been 
nearly doubled. Crushing has begun and 
the first consignment of asbestos has 
been delivered in Melbourne. Negotiations 
have been proceeding w ith firms in the 
United States and Canada for the production 
and m arketing of asbestos fibre on a large 
scale. Samples of terrazzo rock have been 
sent to London.

B .H .P .’s Gold M ine.—The Broken Hill 
Proprietary, L td., in pursuing its policy 
of acquiring gold properties, recently
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exercised an option over the H annan’s 
North Extended mine, W estern Australia. 
On th is property- a treatm ent plant, w ith 
a capacity of 1,200 tons of ore a m onth, 
is now being erected.

Rare M ineral D iscovered.—Some time 
ago a prospector, Mr. J. Wallace, working 
on a section near the N orth-East Dundas 
tramway, on the west coast of Tasmania, 
discovered a  m ineral th a t had not previously 
been located in Australia, bu t which he 
thought was nickel-bearing. The mineral 
has been determined as gersdorfite, a 
sulpharsenide of nickel, new to Australian 
mining.

I P O H
M a r c h  1 6 .

Restriction.—The authorities controlling 
the operation of the Tin and Tin Ore 
Restriction Enactm ent F.M.S. have just 
announced th a t there is to  be a tem porary 
additional cut of 2% on all producers during 
the second quarter of this year—April to 
June inclusive. In a circular dated March 8 
it is explained th a t the standard quota 
issued on the adoption of the amended 
Byrne Scheme was locally in excess of the 
true figure, which should have been 24-4% 
instead of 25%. This circular, which is 
signed by the W arden of Mines, contains 
the statem ent th a t “ miners have produced 
in full up to the limit of their quotas and 
there has consequently been no saving.” 
It is a fact known to everyone closely con­
cerned with the industry, however, th a t there 
are a number of dorm ant assessments on 
which there has never been any production 
and there have also been for various reasons 
reductions in previously approved assess­
ments. I t  is not too much to  say th a t in 
the last year the adm inistration of the 
restriction enactm ent in these States has 
had unfair and vexatious results, dis­
couraging endeavours to keep producing 
mines open and making it often much more 
profitable to sell the quota than  to  work 
a mine. The policy followed has also assisted 
parasitic interests to interfere oppressively 
with the work of genuine producers. I t  will 
be remembered th a t it was by the consent 
of actual producers m ainly th a t the policy 
of restriction was accepted for th is country 
and the retention in employment of as 
much skilled or habituated labour as possible 
was a declared object in the scheme subm itted 
for acceptance. There is now in Perak

a very widespread opinion th a t the sooner 
restriction as now applied can be removed 
the better for most genuine producers.

In the circular above referred to much is 
made of the small margin of over-production 
by this country, in which restriction of 
output is most rigorously enforced. At the 
same time there are increasing supplies of 
tin  ore from countries not under any form 
of restriction and among those which are 
under obligation to restrict Bolivia has 
exported more than a thousand tons above 
its quota. Further, it is only reasonable to 
ask whether stocks m ay be accumulating 
there, and possibly elsewhere also, which 
would cause heavy over-supply of the m arket 
a t any time on their release. The productive 
capacity of the Belgian Congo is another 
factor in a situation which is becoming 
more and more unsatisfactory for producers 
in this country. A period of cheap labour 
and generally low costs is an excellent time 
for undertaking development and reorganiza­
tion and the Government should encourage 
all genuine proposals aiming at efficiency 
and should give special consideration to 
mines which aim at improving their value 
and earning capacity, for the industry is 
such a very im portant source of income, 
directly and indirectly, both to this country 
and to the United Kingdom tha t non­
productive financial interests on the one 
hand and lack of vision and administrative 
capacity on the other m ust not be allowed 
to increase its present difficulties or to 
prejudice its future in competition with 
the rest of the world.

J O H A N N E S B U R G
M a r c h  2 .

South-W est Rand Extension.—It is
stated  th a t options have been taken over 
m any more farms lying along the line of the 
south-western extension of the Witwaters- 
rand Main Reef Series beyond the very large 
area secured by the New Consolidated Gold 
Fields for the W est W itwatersrand Areas, 
L td., and th a t there is great prospecting 
activ ity  between Potchefstroom and Klerks- 
dorp and onwards to  the Vaal River. Rand 
mining houses and a French syndicate are 
said to have acquired many options along 
this new line. I t  has been pointed out in 
the local Press th a t apart from the locating 
of the Main Reef horizon along the West 
W itwatersrand Areas’ section a not unim­
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portant result of the present investigations 
will be the light th a t will probably be thrown 
upon the geological character of the reefs 
compared with .that of the conglomerate 
bodies in the neighbourhood of Randfontein. 
Inasmuch as distinct changes occur in the 
reef ensemble, as it  m ay be term ed, and in 
the peculiarities of the individual beds, it is 
quite natural to  expect th a t some more or less 
local features will be found to  be associated 
with the long stretch of country beyond 
Gemsbokfontein. Some indication of such 
a  change was suggested by the tex ture  of 
the quartzite and the quality  and distribution 
of the pebbles in No. 9 bore-hole th a t was 
put down on the farm Libanon some 25 
years ago and which was the last and most 
southerly of all those drilled a t th a t time. 
I t  is, however, not possible to  form any 
reliable conclusions w ith regard to a question 
of this kind from the data  of any single core. 
Only a  series of drillings can be expected to  
show such changes as those th a t are in 
evidence over various sections of the W it- 
watersrand. The bore-holes are, of course, 
merely a preliminary investigation in order 
to  provide justification for more detailed 
work and if they achieve little more than  
a precise locating of the reef horizons in 
depth they will have accomplished all th a t 
can reasonably be required of them. Although 
the physical condition of the reefs m ay show 
local or regional variations from, say, the 
nearest exposures around Randfontein, there 
is no reason to  suppose th a t the persistent 
gold-bearing quality of the ore-bodies will 
be m aterially affected.

Longer Life for Rand.—Chamber of 
Mines statistics for January  show th a t the 
gold-mining industry has lost no tim e in 
putting  into effect its  declared policy of 
milling larger quantities of lower-grade ore. 
The average grade last m onth was reduced 
by 0'2 dwt. compared with the December 
figure. A further average reduction is antici­
pated for February and subsequently, as it 
proves feasible, it is intended more generally 
to  give practical effect to the agreed policy 
of utilizing the opportunity afforded by the 
increased price of gold to exploit ore of lower 
grade and extend the scope and life of the 
industry. W hile the ore milled by Transvaal 
producers in January  was 57,000 tons greater 
than  th a t returned for the preceding m onth, 
the to ta l output shows a decrease of 13,161 oz., 
due to  the yield per ton having fallen from 
6 486 dwt. to 6 285 dwt. At £6 per oz. the 
working revenue represents an increase of

£1,599,170 on the figure for December, 
when there was no gold premium.

A nother New G oldfield .—A strong 
prospecting company has been formed in 
Johannesburg for the purpose of prospecting 
a string of farms in the W olm aransstad and 
Lichtenburg districts, W estern Transvaal, 
where the form ation resembles th a t of the 
W itw atersrand, according to  a report made 
by Dr. G. A. F. Molengraaf, the former 
S tate Geologist of the old South African 
Republic, some 30 years ago. Dr. Molengraaf 
stated  in the report th a t in the block of 20 
odd farms examined by him  “ the properties 
offer big possibilities and m ay give a new 
and unexpected extension to  the gold-bearing 
area of the Transvaal.” Strange to  say the 
report has in effect remained “ lost ” for 
exactly 30 years (it was issued in January, 
1903) and not un til the present excitement 
and enterprise in the gold industry were 
m anifest did the m atter again receive 
attention. Dr. Molengraaf, who was assisted 
by Dr. Krause, another eminent geologist 
of th a t tim e, was further confirmed in his 
findings by the investigation of another 
prom inent old-time authority , Mr. E. G. 
Woodford, formerly S tate Mining Engineer 
to  the Kruger Government. In 1905, while 
in private practice, Mr. W oodford visited 
the W olm aransstad and Lichtenburg 
neighbourhood in question and pointed out 
th a t “ prospecting operations m ay possibly 
uncover a new ‘ R and .’ ”

W orld’s D eepest Gold M ine.—The 
deepest point in the Turf (old Village Deep) 
section of the Robinson Deep (the world’s 
deepest gold mine) now exceeds 8,000 ft. 
below the collar of the shaft. The programme 
which has been laid down for this part of 
the mine will entail working at a depth of 
8,500 ft. and no extreme changes in present 
m ethods are anticipated in carrying it out. 
In the Turf section depletion takes place 
at the ra te  of approxim ately 200 ft. vertically 
per annum. Using this figure it is estimated 
th a t an additional 2,000 ft. vertical advance 
in depth represents a possible increase of ten 
years in life. It is believed th a t it will be 
possible to work to a depth of 10,000 ft. 
To mine a t th is depth it m ay be necessary 
to introduce special m ethods, such as the 
sinking of deep vertical shafts, further 
provision for the support of workings, and 
the conditioning of the mine air by means 
of refrigeration and dehum idihcation.

M ineral Right in R hodesia.—A message 
from Bulawayo says th a t an important
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statement relative to  the Southern Rhodesian 
Government’s claim to the ownership of the 
mineral rights of the colony has been made 
by the Attorney-General. A non-party 
committee of members of the Legislative 
Assembly had recommended th a t counsel’s 
opinions be taken here, in the Union of South 
Africa, and in England. The Attorney- 
General stated  tha t, while counsel’s opinion 
in Rhodesia was favourable to the Govern­
ment’s claim, opinion in the Union was 
adverse. The Imperial Government had 
been asked to consent to  the claim going 
direct to the Privy Council, bu t this the 
Imperial Government had emphatically 
declined to allow. The position was compli­
cated by the case in which Sir Hugh Williams 
was being sued by the B ritish South Africa 
Company and, in view of this being sub 
judice, it was impossible for the Government 
to publish the term s of the Im perial Govern­
ment’s dispatch or the tex t of the opinion 
of counsel in the Union. The opinion of 
British counsel was still being awaited.

V A N C O U V E R
March  10.

C a r ib o o .—In a progress report dealing 
with the operations of his company Fred. M. 
Wells, general m anager of Cariboo Gold 
Quartz Mines, L td., stated  recently tha t 
during the la tte r stages of the initial period 
of milling th a t was entered upon in the 
beginning of January  the cyanide plant 
was handling 40 tons per day and tha t a 
satisfactory recovery was being made. 
Mr. Wells expresses the opinion tha t the 
ultimate prospects of the company are in 
relation to large-scale operation on ore of 
low grade, ra ther than to selective mining 
of the higher-grade content of the “ B ” 
series of cross veins alone. The plan of 
development outlined embraces an intricate 
system of cross-driving on the “ B ” vein 
series to connect with the second shear, in 
which the major possibilities are to be seen, 
together with parallel development, in the 
expectation of opening up similar successions 
of ore-shoots. Further development by  
shaft-sinking is a natural proposition in 
view of the promise of persistence th a t is 
implied. The continuance of the main 
cross-cut to reach the prim ary objective 
represented by  the attractive surface 
showings on the Rainbow claim is under­
stood to be the immediate purpose of the 
management. Active development has been

commenced by Cariboo Consolidated Mines, 
L td., upon the properties acquired from 
Reward Mining Company on Island and 
Proserpine mountains. On Island m ountain 
a 2 ,000-ft. cross-cut tunnel is being driven 
and on the Proserpine m ountain property, 
covering the old Forrest mine, where old 
shaft workings had been carried to a depth 
of about 70 ft. below surface, a tunnel has 
been commenced tha t is expected to intercept 
the downward continuation of a promising 
“ B ” vein in a distance of 400 ft. This 
work was started  after the old workings 
were unwatered and an examination had 
disclosed attractive features of sulphide 
mineralization. A group of 24 claims 
covering the old Foster mine on Chisholm 
Creek has been acquired by the Bridge 
River Exploration Company. This property 
represents one of the oldest locations in the 
camp and was referred to in a report of the 
Minister of Mines for the year 1877. I t  is 
understood th a t a geological reconnaissance 
of this newly-acquired property, situated 
some two miles from the Bums Mountain 
group, will be made as soon as the snow 
is off the ground. Interests connected with 
Bralome Mines, Ltd., are said to  have 
acquired an option on another group of 
eight claims near Stanley, including the old 
Montgomery property, from which in the 
early days of lode mining in the camp 
an amount of 600 oz. of gold is reported to 
have been washed from the “ rotten ” 
outcrop of a  vein. The United States 
Smelting and Refining Company is reported 
to have acquired an option on about 50 
claims in the south-east section of the 
Barkerville area, covering some attractive 
prospects, including new discoveries, on 
Nugget mountain, between Antler and 
Cunningham creeks.

Bridge River.—Encouraging reports are 
received of recent developments at the 
Pioneer mine, where lateral developments 
have proved the extension of the main 
vein beyond points a t which it  was thought 
previously to have pinched out. W ith 
possibilities th a t exist in connexion with 
cross-cutting developments to explore both 
foot-wall and hanging-wall country, in which 
other vein occurrences have been indicated, 
it is evident th a t the present rate of expansion 
of this undertaking is regulated by a strictly 
conservative outlook and th a t the main­
tenance of the present scale of m onthly 
production of a value of about S146,000 in 
Canadian money is assured for some years
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to come. Pioneer Gold Mines of B.C., Ltd., 
has recently declared paym ent of a quarterly  
instalm ent of dividend at the annual rate 
of 24% on the issued capital. T reatm ent 
capacity a t the Bralorne property  has been 
stepped up to  125 tons per day  in order, it 
is said, to compensate in some measure for 
an anticipated drop in the value of heads 
to the mill, resulting from the  inclusion 
of rock from development now in progress. 
W ithin the scope of the operations th a t were 
pu t into force by Bralorne Mines w ith the 
commencement of production in February, 
1932, a very creditable record of performance 
has been made and under similarly excep­
tional conditions of satisfactory development 
as were experienced at the Pioneer mine 
a continuance of profitable operation might 
be entertained. The view m ay be held, 
however, th a t the King vein is not to  be 
compared w ith the Pioneer vein, as repre­
senting the m ajor opportunity  in connexion 
w ith development. The Reward Mining 
Company, holding properties in the upper 
valley of Cadwallader Creek, has given an 
option to  Vancouver interests, by  which 
further exploration will be conducted this 
season. This active organization is reported 
as having acquired other gold properties on 
Vancouver Island and in the Nelson district, 
adjoining the Venus-Juno-Athabasca groups. 
I t  is understood th a t Dr. Victor Dolmage 
will examine and report upon these newly- 
acquired properties of Reward Mining Com­
pany. I t  is reported th a t a  second vein has 
been encountered in a cross-cut tunnel 
th a t is being driven by Bridge River Explora­
tion Company for the purpose of further 
depth-development on the California vein. 
The new vein, which is said to  be 2 ft. 
wide, was intersected a t a distance of 140 ft. 
from the portal of the tunnel. I t  is under­
stood th a t a Vancouver syndicate is financing 
further development on the W ayside 
property, situated in the main Bridge River 
valley. Bodies of quartz, from which high 
values in gold have been obtained from 
surface workings and in shallow tunnels, 
occur in sheeted zones of an augite-diorite 
stock and one vein has been traced for a 
considerable distance. A tunnel was driven 
several years ago to a distance of over
1,000 ft. on w hat appears to  be a parallel 
zone in the hanging-wall, bu t no appreciable 
values were encountered. I t  is understood 
th a t it  is proposed to  continue a cross-cut 
from th is tunnel to  intersect the m ain vein 
a t a depth  of 300 or 400 ft. below the outcrop.

Atlin.—A strike of unusually rich pay 
gravel has been made recently  in placer 
workings on O tter Creek, where Des Moines 
d ’Or de Canada has been engaged for the 
past three or four years in hydraulicking 
operations. I t  is said th a t an old channel 
has been exposed in which values of S25 per 
cu. yd. have been obtained, bu t J. E . Moran, 
m anager of the  French company, states 
th a t a considerable am ount of prospecting 
work will be required before the extent of 
the occurrence can be estim ated. The 
com pany has done a great deal of work in 
flume and ditch construction and has been 
able up to  the present time, according to 
the manager, to  break even.

Kootenay.—The Chieftain group of gold 
quartz claims, situated near Burton City, 
on the Arrow Lake, has been acquired 
by  Beaver Silver Mines, L td., following 
suspension of its operations at the Beaver 
Silver mine a t Beaverdell. This property 
was opened up  several years ago, when two 
tunnels were driven to  explore a vein that 
is said to offer promise of gold and silver 
production. I t  is understood th a t equipment 
is being moved from the Beaver Silver mine 
for the purpose of establishing a camp and 
carrying on development. The property is 
situated a t something over 4,000 ft. elevation 
and there are said to  be facilities for the 
construction of a road from B urton City at 
small cost.

K am loops.—Rum ours are curren t that 
the W indpass mine, on the east side of the 
N orth Thompson river, is to  be reopened. 
This property  a ttrac ted  a considerable 
am ount of atten tion  some years ago when 
it was under operation by  the owners, 
Messrs. Trites, Willson, and Woods, and 
la ter by  a New York syndicate, represented 
by B. N. Sharpe, by  whom an option was 
held for about two years. The vein at 
surface was characterized by  occurrences of 
massive lodestone showing free gold and 
the initial development, which was carried 
down to a depth  of 100 feet, proved a fairly 
continuous body of ore, in which tellurides 
occurred, over a distance of 200 feet, with 
an average w idth of about 3 ft. and an 
average value of $35 per ton. Winze 
workings below this level were carried down 
at an angle of about 45° and passed into 
the foot-wall of the vein and w ith this 
apparent discouragement the work was 
stopped. Under Mr. Sharpe development 
was carried down to a further depth  of 100 ft. 
and some very high values were encountered.
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The ore-body was not, however, continuous 
and, with the failure to  come to  any definite 
understanding of the ore occurrence after 
the winze entered barren ground below the 
200-ft. level, the option was relinquished. 
A spasmodic a ttem pt was made to reopen 
the workings by the owners, w ith a view to 
realizing on the proven reserves of ore, which 
were calculated to be more than sufficient 
to offset the outlay on a treatm ent plant, 
but this project was not carried through 
and the property has lain idle for the past 
four or five years. An interesting theory 
of the ore deposition has been advanced, 
by which it m ight appear th a t there is 
considerable justification for further develop­
ment. I t  is suggested th a t the mineraliza­
tion is intim ately related to a system of 
cross fracturing, w ith which all the spots of 
high enrichment in the flat-dipping vein 
are identified. In  addition to  the original 
shaft-sinking and driving a drive was run 
from the 100-ft. level of the winze and at an 
intermediate horizon and a careful record was 
kept by Mr. Sharpe of all assay values. The 
property is thought to  represent an unusually 
attractive prospect a t this time, possessing 
potentialities in addition to assurance of 
production from the ore reserves already 
proved.

Boundary.—Renewed interest is being 
taken in the Fairview gold camp as a result 
of the work carried out by  R. L. Clothier 
recently in unwatering the shaft workings 
of the Morning Star property. This mine 
was worked over 30 years ago and the shaft 
has not been unwatered since th a t time. 
It is said th a t a body of ore 35 ft. in width 
has been exposed on the 80-ft. level and 
at the present time engineers representing 
important interests are on the ground and 
a careful sampling is being conducted. 
The Fairview camp was the scene of active 
operations at the beginning of the century 
and has been described as embracing the 
largest showings of gold-quartz in the 
province. Systematic sampling of extensive 
bodies of ore in the Stemwinder and other 
mines has indicated a value of about 
$5 per ton. Possibilities for large-scale 
operations are thought to exist. The 
Guggenheim interests control large holdings 
in the camp.

Sheep Creek.—According to 0 . C. 
Thompson, general manager of the Reno 
Company, the initial treatm ent operations 
in the new mill have been productive of a

recovery valued at about $30,000 in bullion 
and in values locked up in the cyanide 
circuit from an amount of 1,664 tons of ore 
treated. The grade of the ore treated is 
stated  to have been lower than the average 
of the reserves in the mine. The plant, in 
which all the tanks are of steel construction, 
is said to be functioning well. The ore is 
crushed coarse at the mine and is delivered 
by the 12,600-ft. aerial ropeway, w ith a 
capacity of 15 tons of ore per hour, to a cone- 
crusher. The grinding circuit is composed 
of ball-mill and tube-mill, close circuited 
w ith classifiers, and agitation is conducted 
in four Pachuca agitators, following a 
prim ary thickener, and by mechanical agita­
tion, following secondary thickening. Pre­
cipitation is effected in a MerriU-Crowe 
plant. Every unit in the mill is operated 
by electric power transm itted over an 
eight-mile high-tension line from the new 
hydro-electric installation on Sheep Creek. 
Auxiliary water-power equipment is also 
installed. The No. 5 tunnel a t the mine is 
being driven ahead to penetrate the favour­
able ground in which the downward con­
tinuation of the sulphide ore-bodies th a t 
were encountered in the inner sections of 
the tunnels above is expected. After 
operating the Kootenay Belle property 
successfully on a limited scale for some 
months recently the -private syndicate is 
offering shares in the Kootenay Belle Gold 
Mines, Ltd., for public subscription. The 
intention is to extend developments and 
embrace all the four veins tha t are known 
to occur and later to install a small Hadsell 
mill. During the period September 20 to 
December 10 last the mine shipped a total 
amount of 235 tons of ore to  Trail, of an 
average value of $30 per ton.

Nicola.—It is understood tha t arrange­
m ents have been made in New York and 
Montreal by  Peter Bancroft, president of 
the organization by which the Planet mine, 
a t Stump Lake, was operated two or three 
years ago, whereby Nicola Mines and Metals, 
Ltd., will be financed to acquire and operate 
the mine together with the ad;oining 
Donohoe properties. The former company, 
Planet Mines and Reduction Company of 
Nicola, Ltd., failed to make a commercial 
success of the operation of this, individual 
mine, but it is generally believed tha t an 
extended plan of development to embrace 
all the possibilities of ore reserves that are 
related to the vein system of the area would 
have a good chance to be successful.

4—5
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T O R O N T O

March 18.
Gold P roduction  for O ntario.—

A report issued by the O ntario D epartm ent 
of Mines gives the production of gold for 
February a t $3,615,354, from the tre a t­
m ent of 424,922 tons of ore, as compared 
w ith $3,505,198 from 473,739 tons in the 
previous m onth. In January  the K irkland 
Lake field produced bullion to the value of 
$1,787,399, as compared w ith $1,770,131 
in the preceding m onth, the Porcupine 
field yielded $1,733,265, as compared with 
$1,615,355, and North-W estern Ontario 
$94,690, against $119,712.

Sudbury.—The annual report of In te r­
national Nickel for 1932 shows a net loss 
of $135,344, after all deductions, as compared 
with a ne t profit of $5,094,497 for the previous 
year. After all deductions except preferred 
dividends the final quarter of the year 
showed a net profit of $154,007. Total 
nickel deliveries in the world m arket except 
America were only 7% less than in 1931, 
practically all the decrease in to ta l nickel 
consumption having occurred in the American 
m arket, where the decreases am ounted to 
about 27%. Earned surplus was $14,688,559, 
compared w ith $16,757,813 a year earlier, 
the reduction reflecting the net loss of the 
year and the paym ent of the preferred 
dividend. Capital surplus a t the end of 
1932 stood a t $59,924,194. The annual 
report of Falconbridge Nickel for 1932 
shows net operating profits of $762,421, 
as compared w ith $10,551 at the close of 
the previous year. During the year the 
company sold its  products to 77 customers 
in 11 different countries and produced 
5,408,373 lb. of nickel and 2,288,897 lb. 
of copper. Sales of nickel aggregated 
7,844,648 lb. The estim ated ore reserves 
totalled 2,920,457 tons. The new 300-ton 
concentrator and sintering plant will begin 
operations early next m onth, according 
to  present plans. Lateral work is being 
concentrated on the 350-ft. level and develop­
m ent commenced on the 500- and 750-ft. 
levels is responding to expectations. There 
is continued activ ity  in prospecting for 
gold in the Swayze area, the interest being 
m aintained by several new discoveries. 
At the K enty  two shafts are being pu t down 
to an objective of 500 ft. and when the first 
level a t 125 ft. is reached some lateral work 
will be done. Surface developments on the 
property  of the Halcrow-Swayze Mines,

L td., have disclosed evidence of a  substantial 
ore-body. Shaft sinking is now under way 
and a mining plan t is being sent in. An 
im portant discovery has been made on the 
property of the Lee Gold Mines. The vein 
has been encountered in a mineralized 
shear-zone alongside a porphyry and quartz 
intrusion. About six feet of the vein has been 
opened up and showed values of about $6 
per ton in gold. Shibougamau Prospector’s, 
L td., has taken up a group of claims covering 
about 800 acres on which surface prospecting 
has been attended w ith satisfactory results.

P orcupine.—Dome Mines reports bullion 
production for February  a t $381,565, com­
pared w ith $364,879 for January , the milling- 
rate averaging about 46,000 tons for the 
m onth. The com pany is preparing for 
deeper mining and a winze has been started 
from the 23rd level and will go down about 
125 ft. to  open up a  new horizon. Develop­
m ent work on the lower levels is stated to 
be opening up good stretches of ore that 
run about $12 per ton in gold. Millheads 
now run $8 per ton. Dome Mines has obtained 
satisfactory results from diamond drilling 
on the Hughes property, situated about 
four miles from its main holdings. The 
company has also taken an option on the 
Mulholland property  adjoining and will start 
exploration in the near future. Hollinger 
Consolidated is reported to be considering 
the acquisition of the South Keora Mines 
property  located about 4 |  miles distant. 
Some trouble has been encountered in 
supplying mill feed a t the ra te  of 4,800 tons 
per day, despite the fact th a t it has been 
building up ore reserves, and by acquiring 
the Keora property  and building a tram­
line it would have a new source of ore that 
could be speedily opened up  a t a relatively 
low cost. Developm ent of the contact 
zone along the north  side of Pearl Lake at 
upper levels of M cIntyre Porcupine Mines 
has taken on some im portance. A series of 
ore lenses from 250 to  400 ft. in length are 
being opened up in Ju p ite r ground and there 
is every reason to believe th a t as exploration 
progresses more lenses will be located. Work 
to date has been largely confined to the 
400- and 600-ft. levels, bu t recently a lens 
was entered at the  1,000-ft. level. Cross­
cutting towards th is area a t the 900-ft. 
level is under way and it is also proposed 
to  explore the downward extension of the 
zone on levels between 1,000 and 1,800 ft. 
as quickly as possible. Three lenses, each 
slightly more than  300 ft. long, have already
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been opened up on the 600-ft. level. Four 
lenses have been developed, each 250 ft. 
long, and a fifth has been entered on the 
800-ft. level, grade of this ore averaging 
between $12 and $13 for the w idth of the 
drive. The sinking of the new winze below 
the 3,875-ft. level will shortly be under 
way. The Vipond has discovered a new 
vein on the 500-ft. level. I t  was found in 
virgin territo ry  and where intersected showed 
a width of 5 i ft., w ith an estim ated grade 
of $8 per ton in gold. There seems to  be 
a good chance th a t other veins of importance 
will be found in the vicinity, which may 
prolong the life of the mine. Buffalo- 
Ankerite Mines is showing a small profit 
on operations and since work started last 
April has accumulated approxim ately 20,000 
tons of broken ore, increased the mill 
capacity to 325 tons daily, and expended 
a considerable sum on development and 
diamond-drilling work. A large am ount of 
ore has been mined on No. 1 vein on the 
200-ft. level, which has m aintained an 
average grade of $6 per ton.

Kirkland Lake.—The management of 
the Lake Shore has made some im portant 
changes in the staff of the mine. The cause 
is stated to be dissatisfaction with the high 
cost of production. The management has 
no intention of increasing the tonnage 
going to the mill unless unforeseen circum­
stances arise, their settled policy being the 
maintenance of the present rate. The total 
value of gold production to the end of 1932 
is estimated at approxim ately $53,500,000. 
The W right-Hargreaves has for some time 
past been m aintaining a mine develop­
ment programme calling for heavy expendi­
tures. The company will continue develop­
ment work on a large scale, special attention 
being given to new levels down to 4,000 ft. 
It is also proposed to increase the capacity 
of the mill to  bring it up to 1,000 tons per 
day from its present rate of 800 tons per 
day. Teck-Hughes has started  a cross-cut 
to open up a new ore deposit found about 
two months ago, about 1,200 ft. north  of 
the present workings. The work will require 
probably five months. Sinking will be 
resumed and a winze pu t down north  of 
the south shaft, w ith an objective of 6,000 ft. 
From the 20th  to the 31st levels practically 
all the development has been done and 
stoping has been undertaken down to  the 
35th level. Mill feed is being drawn from 
the 27th to  the 33rd levels, with an average 
grade of about $10 per ton. Sylvanite Gold

Mines has cut the north vein on the 2,750-ft. 
level. The ore grade is stated to average 
approxim ately $11 per ton. A rise is being 
run from the 3,000-ft. level and is in $11 
ore. Kirkland Lake Gold in 1932 produced 
bullion to the value of $524,323, income 
from all sources amounting to  $606,691. 
After all deductions there remained a net 
income of $137,214. At the Barry-Hollinger 
a favourable new ore-body has been located 
on the 1,700-ft. level in the west drift, 
assays averaging $17‘50 per ton. The 
property of the Kirkland Consolidated Gold 
Mine, in Grenfell township, is being de­
veloped. A shaft has been put down 125 ft. 
and lateral work done with encouraging 
results. The shaft will be deepened and 
active development carried on. The K irk­
land Gold Belt has been acquired by Buffalo 
interests. The underground workings are 
being dewatered and work is now proceeding. 
The ore-shoot on the 2,325-ft. level at 
Macassa Mines has been extended 250 ft., 
with the face still in ore. Values are stated 
to average about $20 per ton. The Ashley, 
in the Matachewan area of the district, is 
treating an average daily amount of 105 
tons, with an average grade of $12 per ton. 
Development is making steady progress.

North-W estern Ontario.—The mill of 
the Moss Mine, in the Thunder Bay district, 
is treating an average of 85 tons daily, with 
a recovery of about S7'50 per day. The 
company has had some trouble with its 
mill, but this is being gradually overcome 
and an increase in recovery is looked for. 
The Parkhill gold mine, in the Michipicoten 
area, has increased the capacity of its mill, 
bringing it up from 40 to 100 tons per day. 
Millheads now average $23 per ton in gold. 
During 1932 the Howey Gold Mines, in 
the Patricia district, milled 329,249 tons of 
ore and produced bullion to the value of 
$1,268,780, the cost per ton treated being 
$2'47, as compared with $3T2 for the 
previous year. Limited work between the 
1,000- and 1,315-ft. levels disclosed ore 
reserves of approximately 500,000 tons. 
At the Central Patricia equipment for the 
60-ton mill has arrived on the property 
and construction will be actively proceeded 
with, completion being expected early in 
July. B athurst Mines, in the Woman Lake 
district, has reached a small but definite 
production basis, with a five-ton pilot mill. 
The mine is responding favourably to 
development and will be placed on a two- 
shift basis.
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N orth-W estern Q u eb ec—The dem and 
for gold and the  consequent im petus to 
prospecting and exploration has consider­
ably widened the known gold-bearing Rouyn 
area. I t  is announced th a t in the near 
future a new railway—the M ontreal and 
W estern Quebec, understood to  be a sub­
sidiary of the Canadian Pacific Railway— 
will be built to open up communication 
with the heart of this field. The Siscoe 
Gold Mines reports gold production and 
other income for 1932 of $1,135,931, the 
operating profits being $771,125 and the 
net profit after all deductions $551,918. 
The to tal tonnage treated  was 63,998 and 
the average value per ton $15'94. The 
company has completed the installation of 
the new cyanide flotation unit and ball- 
mill, which will bring the mill capacity up 
to 225 tons per day. Granada Gold Mines 
is planning to  increase the scope of mine 
development, special attention being given 
to the eastern section of the property. 
The new Hadsel mill is showing improve­
m ent in operation, bu t there are still some 
adjustm ents to be made. The combined 
capacity of the old and new mills, both 
operating, is approxim ately 175 tons per 
day. Development in the lower levels has 
opened up some high-grade sections, the 
grade improving a t depth. The light rail­
way to  the Beattie Gold Mines is operating 
satisfactorily and has expedited the trans­
port of m aterial and equipment. The new 
shaft is progressing a t a rapid rate, while 
the mill construction has also made good 
headway. Pandora Mines has m et w ith 
good success in diamond drilling, having 
encountered two well-mineralized veins. 
Development on the 250-ft. level continues 
to open up high-grade .ore and the vein is 
lengthening out, w ith no loss in w idth or 
values. The M cW atters Gold Mines has 
completed its diamond drilling campaign. 
Shaft sinking has been started  and the three- 
com partm ent shaft is to be sunk to a depth 
of 400 ft. Stadacona Rouyn Mines has 
resumed sinking and an enlarged three- 
com partm ent shaft is to  be taken down to 
a depth of 1,000 ft. Lateral work is opening 
up good values. Diamond drilling having 
revealed favourable indications on the 
Bagamac, tenders have been called for the 
sinking of a shaft to a depth  of 100 ft. 
Arntfield Gold Mines is making good progress 
in development work and a new mining 
p lant is being installed. The Treadwell 
Yukon has opened up a new high-grade ore-

body on the 600-ft. level. The mill is 
treating 100 tons per day of an average 
grade of $10 per ton.

M anitoba.—The Flin Flon plant of the 
Hudson B ay Mining and Smelting Company 
is now handling 4,300 tons of ore per day. 
Increased tonnage, lower operating expenses, 
and wider economies make it possible for 
the p lant to continue operations profitably. 
Gold content and silver by-products are 
holding up well. The com pany has estab­
lished a p lan t for the m anufacture of the 
steel balls required in the crushers, which 
effects a  considerable saving. The Western 
Cryderman Gold Mines, L td., has taken over 
the old Cryderman property in central 
M anitoba. The old shaft, now a t a  depth of 
250 ft., will be deepened and m ay be taken 
to  a  depth  of 1,000 ft. to open up the known 
vein on the lower horizons. The San Antonia 
is m aintaining production a t the rate of 
about $80,000 per m onth. A new shaft is 
being pu t down from the surface to  facilitate 
hoisting and general mine operations.

PERSONAL
W . B a d d e l e y  A d a m s  is re tu rn in g  from  th e  Sudan.
W . P. A l d e r s o n  h as left C anada for Kenya.
J. A t k i n s o n  h as left A ustra lia  for Siam.
F r a n k  A y e r , u n til recen tly  general manager 

of th e  Morenci b ranch  of th e  Phelps-D odge organ­
ization, has been appointed  general m anager of 
th e  R oan Antelope m ine in place of D. D. Irwin, 
who h as resigned. Mr. Irw in  re ta in s his office as 
a  d irector of th e  com pany.

W. H . B e a k  has l e f t  for Sierra Leone.
C. A. B r o d i g a n  h as re tu rn ed  from  th e  Gold 

Coast.
M. D. C a l d e r  is now in C anada.
W . R . F e l d t m a n n  is hom e from  South-W est 

Africa.
J. L. F o r d  is leaving for Nigeria.
A. G r a v i l l o n  has le ft for th e  F rench  Cameroons.
P. M e r c e r  H u m e  has re tu rn ed  from  th e  Gold 

Coast.
E. H. J a q u e s  has left for th e  Gold Coast.
A. A. M c M a r t i n  has l e f t  C anada f o r  Kenya.
J .  H. M a r s h a l l  has left for K enya.
M. M i l s t e i n  h a s  left B erlin for Mexico.
C h a r l e s  A. M i t k e  is a t p resen t in Mexico.
W. M u r r a y  has left for B urm a.
B a l m e r  N e i l l y  has been appo in ted  president 

of th e  C anadian In s titu te  of Mining and  Metallurgy 
for th e  ensuing session.

A. E. P l e m i n g  has re tu rn ed  from  W est Africa.
G. H. P l o w m a n  has re tu rn e d  from  th e  Gold 

Coast.
A. P r a s s o  has re tu rned  to  P aris from  Abyssinia.
F r a n c i s  J. R y e l a n d  h a s  re tu rned  from  Colombia.
F. S c h r i e b e r  is re tu rn in g  to  G erm any from 

Singapore.
A. C. S k e r l  i s  re tu rn in g  from  N o rthern  Rhodesia.
J .  E. S n e l u s  has left for Nigeria.
R. S. G. Stokes is here from  Johannesburg .
R. A. W a d e s o n  is now in B urm a.
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B e n j a m i n  B. T h a y e r  and J o h n  D. R y a n , who 
died w ith in  a  few days of each o ther in February , 
were respectively vice-president and chairm an 
of th e  A naconda Copper Mining Co.

W i l l i a m  J a m e s ,  who died on M arch 27, a t 
New Cooks House, had  been in charge of th e  tin - 
dressing d ep artm en t a t  South Crofty since 1900, 
having previously held a sim ilar position a t  Carn 
Brea and T incroft.

H e n r y  C l a u d e  T a y l o r , of Messrs. John  Taylor 
and Sons, died suddenly  on April 5, w hilst 
returning from  th e  C ity to  his hom e a t  Slough. 
Mr. Taylor, who w as 60, was a m em ber of the  
In stitu tio n  of M ining an d  M etallurgy.

C h a r l e s  F r e d e r i c k  T h o m a s , who died recently  
at th e  W itw atersrand Deep m ine, was th e  brother 
of Mr. W illiam  Thom as, of th e  Camborne School 
of Mines, whose d ea th  occurred a little  more th an  
a year ago. Mr. Thom as, a fte r leaving Cornwall held 
appointm ents in Mexico, th e  T ransvaal, Australia, 
New Zealand, Rhodesia, and Burm a. H e also 
managed th e  Prince of W ales Mine, near Gunnislake, 
and South Crofty a t one tim e. W hen he returned to  
South Africa he held a position in N orthern  Rhodesia 
(at N 'K ana) before proceeding to  Johannesburg 
to take up th e  post of assistan t m anager a t th e  
W itw atersrand Deep. H e w as a  Member of th e  
Institution of Mining and M etallurgy.

A l e x a n d e r  A l e x a n d e r  T h o m s o n , who lost his 
life, a t th e  age of 52, in th e  accident to  th e  air 
liner City of Liverpool on M arch 28 (when he was 
accompanied by  Mr. C. F. Rowsell, who was 
also a victim  of th e  disaster), graduated  from 
the Royal School of Mines in 1905. A fter early 
experience a t A naconda and a t Steptoe Valley 
Smelting Co., N evada, Mr. Thomson was appointed 
manager of th e  K ansanshi mine, N orthern  Rhodesia, 
in 1912, leaving th is position, to  become technical 
secretary to  th e  Union Minière and afterw ards 
representative of Sir R obert W illiam s and Co. a t 
Elizabethville, w hich he held till 1930, except during 
the period of th e  W ar, when he served w ith th e  Royal 
Engineers. In  1930 Mr. Thom son becam e consulting 
engineer of th e  Sir R obert W illiam s group and in 
1932 joined th e  board of T anganyika  Concessions. 
Mr. Thomson was a M ember of th e  In stitu tio n  
of Mining and M etallurgy.

L e s l i e  U r q u h a r t , M.Inst.M .M ., who died on 
March 13, was th e  son of th e  late  Mr. Andrew 
Urquhart, of E dinburgh, a m em ber of an  old Scotch 
family, and  was born a t A idin, Sm yrna, Asia Minor, 
on April 11, 1874. A fter being educated abroad, 
he studied engineering a t Glasgow Engineering 
College and  chem istry  a t  E dinburgh U niversity. 
In 1896 he joined his fa th e r in  business in  th e  
Caucasus and  some four years la te r  was appointed 
m anaging d irecto r of th e  Schibaieff Petroleum  
Company, a t  Baku, Caucasus, and  d irector of the  
Bibi E ib a t Petro leum  Company, becom ing also 
in the following year general m anager of the  Russian 
Petroleum  and  B aku R ussian companies, these 
four prem ier B ritish  oil com panies producing during 
his m anagem ent some 30% of th e  to ta l o u tp u t of 
petroleum  in  th e  R ussian Em pire. A t th is  tim e, 
too, he was appointed  B ritish Vice-Consul a t  Baku. 
Mr. U rquhart was in strum en tal in  se ttling  m any  
of the  labour disputes a t  th e  Baku oilfields and 
incurred th e  en m ity  of th e  revolutionary  society. 
His life was a ttem p ted  in  Septem ber, 1905, but, 
although struck  by  eight bullets, he escaped m ortal 
injury. For his ga llan try  in  saving th e  lives of 
three B ritish  employees during  these troubles he

was aw arded th e  A lbert Medal (F irst Class). In  
1907 he form ed th e  Anglo-Siberian Com pany and 
took  up th e  K yshtim  E states, in  th e  Ural M ountains. 
Through th e  Perm  Corporation he personally  re­
organized th e  whole of th e  K yshtim  business and 
subsequently  form ed th e  K yshtim  Corporation. 
A few years la te r he took  up and  developed copper 
m ines in  th e  B ashkir country, Orenburg, sub­
sequently  form ing th e  T analyk Corporation for 
th e ir  exploitation. To fu rth er B ritish  m ining 
in terests in Russia he formed a t th is tim e th e  Russo- 
A siatic Corporation and through th is  company 
to o k  up th e  R idder Mines, in  th e  A ltai M ountains, 
which he had previously investigated . In  1914, 
shortly  a fte r  th e  outbreak of W ar, Mr. U rquhart 
form ed the  Irty sh  Corporation to  tak e  over the  
R idder Mines and  th e  Ekibastous Collieries and 
railway, which had been subsequently  acquired. 
Parallel w ith th is he took  up and partially  developed 
large po rphyry  copper deposits in  W estern Siberia 
and  in  1919 these -were am algam ated in  the  well- 
know n Russo-Asiatic Consolidated. In  1918 
Mr. U rquhart was appointed a m em ber of the  
B ritish  G overnm ent Economic Mission to  Russia 
and  proceeded to  Moscow, via M urm ansk and A rch­
angel. This m ission was w ithout result, b u t his 
experiences a t th a t tim e in Moscow were interesting, 
particu larly  his escape, despite th e  order of the  
Cheka for his deten tion . In  th e  la tte r  p a rt of 1918 
he was appointed as th e  B ritish G overnm ent’s 
Agent for Siberian supplies and  used his organiza­
tio n  to  send food and  supplies to  th e  population 
in  Siberia in an  endeavour to  resuscitate economic 
life there . I t  required vision, courage, and ability  
to  build such an  enorm ous and successful m etal­
liferous in d u stry  in  Russia and  Mr. U rquhart 
successfully employed these qualities in  o ther 
p a rts of th e  world a fte r th e  confiscation by  the  
Soviets of all th e  p roperties and assets of his 
com panies in  Russia. A t th e  tim e of his death  
Mr. U rquhart was chairm an of the  Russo-Asiatic 
Consolidated, th e  M ining T rust, M ount Isa  Mines, 
and th e  B ritann ia  Lead Com pany and was a  director 
of New Guinea Goldfields and Compagnie Nouvelle 
des Mines de Villemagne, in  France. His loss 
cannot fail to  be deeply felt by  his associates and 
a  wide circle of friends.

TRADE PARAGRAPHS
G eophysical Co. (Elbof), of Cassel, G erm any 

(London representative : Mr. H. B. Batem an,
790, Salisbury House, E.C. 2), announce th a t  they  
have a p a r ty  prospecting  in  South India.

H adfields, Ltd., of E ast Hecla and  Hecla W orks, 
Sheffield, issue a  leaflet drawing a tten tio n  to  the  
advantages of th e  “ Silvester ” prop withdrawer, 
to  w hich a tten tio n  has a lready been directed in 
these  columns.

Algernon Lewin Curtis, of W estm oor 
Laboratory , C hatteris, has published No. 3 of his 
periodical Sands, Clays, and Minerals. This contains, 
inter alia, articles on China Clay M ining in 
England ; B ritish Coals— Origin, Composition, and 
Classification ; E xam ination  of Minerals by  U ltra- 
Violet Light, and  Notes on T antalum  and  Niobium. 
There are several good coloured plates among the 
illustrations.

Curchin and W atson, of Bevis M arks House, 
London, E.C. 3, announce th a t  Werf Conrad, of 
H aarlem , H olland, have added a new diamond-
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drilling  m achine for p rospecting  w ork in  m ines 
to  th e ir  ex is tin g  series of d rilling  p lan t. The 
o u tstan d in g  featu re  of th is  d rill is its en tire ly  
enclosed design, th e  gearing  of th e  d rill head  and  
friction  ho ist runn ing  on ball bearings and  in  an  oil 
ba th . T he m achine is equipped w ith  th e  super­
sensitive coun terbalance  system  for d iam ond 
drilling, w ith  which all Conrad d iam ond drills are 
equipped. The d rill is m ade for com pressed-air 
o r electric  drive  and  its  capacity  is abou t 400 ft. 
w ith  size E X  bits.

W e r f  C o n r a d  D i a m o n d  D r i l l .

G eneral E ngineering Co., Inc., of A delaide 
House, L ondon, E.C. 2, issue a leaflet describing 
th e  “ Geco ” suction-pressure diaphragm  pum p

" G e c o ”  D i a p h r a g m  P u m p .

fo r hand ling  th ic k  suspension sludges and  such­
like in  m ill circuits. T he use of a large fixed but 
flexible d iaphragm  in  place of a  slid ing  piston 
avoids th e  evils of excessive w ear and  consequent 
leakage. A n o th e r essen tia l featu re  of th is pump 
is th a t  th e  d e livery  valve is in  a separa te  valve 
cham ber and  consequen tly  i t  m ay  be used as a 
suc tion  pum p an d  as a d e livery  pum p. The pump 
is m ade in  th ree  sizes, 2, 3, an d  4 in ., and  either 
sim plex, duplex , o r tr ip le x  ; i t  m ay  be be lt or 
m o to r d riven  and  has capacities ranging from 
5 to  100 gallons p e r m inu te .

U nited  E lectrica l E ngin eers, Ltd., is th e  title  
by  which four e lectrical eng ineering  firms who 
have agreed to  m erge th e ir  C anadian  branches 
will be know n. T he p a rtie s  to  th is  com bine are 
L ancashire D ynam o and  C rypto Co., of Canada, 
L td ., Bruce Peebles (Canada), L td ., Harland 
E ng ineering  Co. (Canada), L td ., and  Crompton 
Park inson  (Canada), L td . The head  office of the 
com pany will be a t  1050, M ountain  S treet, Montreal, 
w ith  a b ranch  a t  43-45, N iagara  S treet, Toronto.

Sir Isaac P itm a n  and Sons, Ltd., of Parker 
S treet, K ingsw ay, London, W.C. 2, pub lish  p a rts  12 
and  13 of th e ir  Engineering Educator. P a rt 12 
com m ences th e  sub ject of b last-fu rnace practice, 
which includes reference to  th e  design of blast 
furnaces and  aux iliary  equ ipm en t, th e  m ethod of 
blowing, an d  th e  han d lin g  of th e  p roducts, followed 
by  a ch ap te r on fuels. A section  on  special steels 
by  Sir R o b e rt H adfield also com m ences in  this 
p a rt. P a r t  13 in troduces p a tte rn -m ak in g  and 
foundry  work.

Scott and Stru tt, Ltd., of 25, V ictoria  Street, 
London, S.W. 1, have m ade arrangem en ts for 
Fraser and C h alm ers E ng in eering  Works, 
of E rith , to  m anufactu re  u n d e r licence Adra 
fans to  th e  De R aed t design. This fan  has already 
established a  good rep u ta tio n  on th e  Continent 
an d  it  is no tew o rth y  th a t  24 of th em  are in  use 
for v en tila tion  of th e  tu n n e l u n d er th e  Schelde 
a t  A ntw erp. Various ty p es  of A dra  fans are made, 
su itable for m ine v en tila tio n , th e  trea tm e n t of 
flue gases in  pow er g enera tion , and  o th e r purposes. 
The fan is of th e  cen trifugal ty p e  and , while con­
form ing to  conventional design, th e  m akers claim 
th a t it  has a high efficiency over a w ide range of 
resistances. As an  exam ple, an  11^-ft. fan of 550 h.p. 
m ain ta ins an  efficiency of 70% an d  over on 
resistances v a ry in g  betw een  one half and  twice 
the  norm al, figures o b ta in ed  in a B elgian colliery. 
A featu re  of th e  induced-d raugh t fan for flue 
gases is th e  p a te n t in ta k e  d is tr ib u to r illustrated 
here. This has been devised to  m inim ize wear on 
fan blades due to  th e  abrasive action  of solids in 
suspension in  th e  gas stream . As is well known,

A d r a  I n t a k e  D i s t r i b u t o r .
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the wear is of a serious n a tu re , because th e  dust 
which is th row n by  v irtu e  of its  velocity  against 
the back p late  of th e  fan traverses th e  blades only 
along th a t portion  ad jo in ing  th e  back p late  and  
cuts deeply in to  th e  blade a t th a t  p o in t. The 
reduction in  w ear is achieved by sp littin g  th e  a ir 
stream a t th e  suction eye, so th a t  th e  im pact of 
the dust particles is sp read  over th e  whole a rea  
of the fan b lade and  thus localized abrasion is 
eliminated. By curving th e  end  of th e  d istribu tor, 
as shown, th e  flow of th e  gases is so d iv erted  th a t  
the en try  to  th e  b lade is effected w ith  a m inim um  
of shock.

Lincoln E lectric  Co., of C leveland, Ohio 
(London rep resen tatives : B uck and  H ickm an,
Ltd., 2, W hitechapel R oad, E. 1), announce the  
publication of “  D esigning for Arc W elding,” 
which contains prize-w inning papers subm itted  
in their second com petition . I t  includes sections

M urex W elding P rocesses, Ltd., of F erry  
Lane W orks, Forest R oad, L ondon, E. 17, have 
published th e  fourth  ed ition  of th e ir  “ H andbook 
for E lectric  W elders.” This contains details of 
welding p lan t ; th e  electric arc and  electrodes and 
th e ir  uses ; instructions for beginners, and  applica­
tio n s of welding, including th e  m aking of a fillet- 
weld, a butt-w eld, welding repairs to  cast iron, 
welding of stain less steels, and welding of copper 
and  brass. O ther chap ters deal w ith  th e  physical 
properties and m echanical tes tin g  of weld m aterials, 
m etallography as applied to  welding, th e  streng th  
of welded connexions, and  estim ating quantities 
in  welding.

T hom as Sm ith  and Sons (Rodley), Ltd., of
Leeds, have recently  issued a  booklet com pletely 
illustra ted  and  fully describing th e ir  standard  
universal excavator, which is m ade in  two 
sizes— viz., } and  L cu. yd. These excavators are

S m i t h  ¿ - y d . E x c a v a t o r .

CTOR-

on machinery, shipbuilding, buildings an d  bridges, 
large containers, and  pip ing  and  fittings. Among 
other developm ents discussed are th e  use of arc- 
welded alloys for corrosion resistance, th e  su b stitu ­
tion of arc-welded steel for alum inium  w ithout 
weight increase, th e  w elding of high-tensile steels, 
and struc tu ra l design for resistance of earthquake  
shocks.

Evershed and V ignoles, Ltd., of A cton Lane 
Works, Chiswick, L ondon, W . 4, announce an  
im portant im provem ent in  th e ir  “ Megger ” earth  
teste r w ith  a view  to  overcom ing its previously 
existing lim ita tions when used in th e  resistiv ity  
method of geophysical surveying. The new  in s tru ­
m ent is described as a low-range (or geophysical) 
Megger and is d irec t read ing  w ith  two ranges—  
one from 0 to  0-3 an d  th e  o th er from  0 to  3-0 ohms, 
it being possible to  ob tain  accurate readings as low 
as 0-05 ohms. Thus th e  range of operation  has 
been increased and  electrode separation  as m uch as
1,500 ft. can now be em ployed u nder norm al 
conditions.

fully convertible as shovels, scoops, trenchers, 
draglines, grab cranes, o rd inary  cranes, or pile 
drivers. They are m ounted on the  usual caterp illar 
wheels and  have a  Diesel engine power u n it or, 
as an  a lte rn a tiv e , e ither petro l or petrol-paraffin 
engine or electric m otor can be fitted. The illustra­
tio n  shows a Diesel-engine-operated shovel.

M ining and Industrial E quipm ent, Ltd., of 
11, Southam pton Row, London, W.C. 1, have 
published a leaflet describing the  type  400 Hum -m er 
screen. As will be ev iden t from the  accompanying 
illustration  th is screen represents a radical departure 
from  previous H um -m er practice, inasm uch as 
th e  v ib rato r m echanism , instead  of being located 
over th e  cen tre  of the  screen, is now composed of 
four separate  u n its  a t the  corners, each pa ir being 
yoked to gether by  a cross arm ature  beam . The 
v ib rato r provides 1,800 short powerful strokes 
p er m inute, com bined w ith  a sharp im pact, and 
it is claim ed th a t  th e  in ten sity  of v ibration con­
siderably  exceeds th a t  of any  o ther screening 
device. " E qual d istribu tion  of th e  vibration  over
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T y p e  400 H u m - m e r  S c r e e n .

th e  whole surface is also claimed. T here are m eans 
for keeping th e  screen clo th  in  co n stan t tension , 
so th a t  i t  is n o t subject to  rack ing  or bending m otion 
and  is, therefore, o n ly  w orn o u t by  actual abrasion. 
T h ey  also re p o rt hav ing  received th e  following 
orders:— F o r E ngland  : One 3 ft. b y  8 in . H ardinge 
ball-m ill for m ateria l of sim ilar hardness to  chalk, two 
6 ft. b y  5 ft. 2-surface ty p e  31 H um -m er electric 
screens for free-flowing m ateria l sim ilar to  d ry  sand, 
one 50 sq. ft. “ R ovac ” filter for crude naph tha lene  
oil, one 3 in . G rit pum p for slu rry  con ta in ing  
65% finely-divided crystalline  m aterial, an d  one 
Ro-Tap te s tin g  sieve shaker for labora to ry  work. 
Fo r E g y p t : One 4-roller R aym ond m ill for talc . 
F o r South A m erica : One 4 in . G rit pum p for w ork 
in  conjunction  w ith  a n  Andrews classifier. F o r 
abroad : One 3 ft. b y  18 in . H ardinge ball-m ill for 
g rind ing  a m ix tu re  of an th racite , coal, and  coke.

H. R. M arsden, Ltd., of Leeds, publish  p a r­
ticu lars of th e  M itchell screen, which is of th e  
v ib ra tin g  type. The v ib ration  is caused by  u n ­
balanced weight. In  th e  cylindrical housing shown 
in th e  illustra tion  is pressed a m otor s ta to r  u n it a t 
th e  exact cen tre. T hrough th is  runs a  shaft w ith  
its a ttach ed  ro tor. A t each en d  of th e  shaft is

im prisoned a square  cage. A t one end  of the  shaft 
a solid ball is im prisoned  in  th e  cage and  a t the 
o th e r end, 180° opposite  from  th e  first ball, a 
second is inserted , th e  balls ru n n in g  in  hardened- 
steel races. The shafts a re  ball-bearing , th e  rotor 
speed being  3,600 r.p .m ., an d  each revolution 
provides one v ib ration . I t  is calculated  th a t  with a 
2 in . ball, w hich is th e  s ta n d a rd  equipm ent, the 
force of each v ib ra tio n  exceeds 2,600 lb. The normal 
op era tin g  angle of th e  M itchell screen is 28° to 
40°, b u t i t  can  be ad ju s ted  to  su it specific require­
m ents. I t  is designed for a.c. a t  various voltages. 
T he v ib ra to r m echanism  referred  to  above is 
m ounted  above th e  to p  of th e  screen surface and 
well clear of it.

Su llivan  M achinery Co., of 400, North 
M ichigan A venue, Chicago (London office : 819,
Salisbury House, E.C. 2), have  issued a description 
of th e ir  new  No. 6 one-m an core-drill for under­
ground use and  also a new ly devised  pneumatic 
rod  pu ller fo r use on  th is  m achine, o r  on others 
w hich do n o t ca rry  a  ho ist. T he core-drill has 
a  capacity  of from  50 to  150 ft. in  d e p th  and is 
in ten d ed  to  m ee t th e  n eed  fo r a  light, compact 
m achine for shallow u n d erg round  exploration in

M i t c h e l l  S c r e e n  V i b r a t o r  M e c h a n i s m .
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S u l l i v a n  N o . 6  C o r e - D r i l l  a n d  P n e u m a t i c  
R o d  P u l l e r .

advance of d rifting , stoping, etc. I t  uses standard  
fittings, e ith e r I f  in . o r f  in . core. I t  will d rill a t 
any angle. A hinge o r clam p is furnished, so th a t 
when pulling o r low ering rods o u t of or in to  th e  
hole th e  en tire  drill m echanism  can be swung 
back ou t of th e  way. The d rill is operated  by a 
compressed-air (“ tu rb in a ir  ” ) m otor. The swivel 
head is equipped w ith  th ree  sets of feed gears 
providing from  200 to  600 revolutions of th e  spindle 
for each foot drilled  an d  change gears are furnished 
for e ither slower or fa ste r drilling. The pneum atic 
rod puller consists of cy linder an d  piston, w ith  a 
valve and  pipe connexions to  adm it compressed 
air to  e ither side of th e  p iston . To th e  o th er end 
of the  p iston  rod is screw ed a  fo rk  an d  in  th is  is 
loosely held a t  righ t angles an  arm  carrying a 
hand-like grip, which encircles th e  drill rod to  tak e  
hold of th e  rod w hen th e  arm  is pulled inw ard by 
the piston. Grips are available to  handle  rods of 
different sizes. The illustra tion  shows th e  diam ond 
drill set on a  colum n for an  angle hole and equipped 
with th e  pneum atic  rod  puller.

METAL MARKETS
C o p p e r .— T he copper m arket during M arch was, 

of course, seriously d istu rbed  by  th e  Am erican 
banking troubles, which culm inated in a  general 
banking m oratorium  over there. On apprehensions 
th a t th e  dollar m ight be inflated considerable 
speculative purchasing appears to  have  been 
effected and th is  pushed up th e  A m erican quotation  
for electrolytic from  5 cents to  5-75 cents p er lb. 
delivered Connecticut Valley. Industria l conditions 
not justifying th e  advance th e  p rice  subsequently  
receded to  5 cents again. The export quo tation  
also rose from  4-90 cents per lb. c.i.f. E urope to
5-40 cents, b u t closed th e  m onth  a t barely  5 cents. 
European trad in g  conditions rem ained som ewhat 
unsatisfactory.

Average price of Cash S tandard  Copper : March, 
1933, ¿28 4s. 4d. ; February , 1933, ¿28 10s. 6d. ; 
March, 1932, ¿33 Is. 9d. ; February , 1932, 
¿36 19s. 8d.

T i n .— The stan d ard  t in  m arke t las t m onth 
exhibited a  fairly  good tone  and support of one 
kind or ano ther kep t values close round th e  ¿150 
level. Sentim ent is fairly optim istic having regard

to  th e  fact th a t  restriction  is now definitely resulting 
in a  regular decline in th e  "  visible supply ” m onth 
by  m onth. A feature of th e  m onth  was th e  growing 
unrest am ongst M alayan producers, am ongst whom 
th e  conviction is spreading th a t  th e  present 
d istribu tion  of quotas under th e  restriction  scheme 
bears inequitably  upon them . There was a m oderate 
industria l dem and in Am erica and Europe during 
th e  p a s t m onth.

Average price of Cash S tandard  Tin : March, 
1933, ¿149 4s. Id . ; February , 1933, ¿148 12s. 7d. ; 
M arch, 1932, /129 18s. 2d. ; February , 1932, 
¿139 4s. 7d.

L e a d .— A lthough th is  m arket did n o t escape th e  
tem porary  inflationary tendencies—due to  th e  
Am erican banking collapse which, logically or 
lllogically, assisted in strengthening sterling values 
about th e  m iddle of M arch—there  has been no real 
expansion in industrial dem and and th e  m onth 
closed w ith ra th e r an unsatisfactory  tone. Japan  
seems to  have shown some in terest in th e  m etal 
for war requirem ents, bu t she did not buy in London. 
Producers' excess stocks rem ain in th e  neighbour­
hood of 500,000 tons and obviously th e  situation  is 
not particu larly  brilliant in these circumstances. 
The Am erican sta tistica l situation  has become 
worse and a  big producer over there  is shutting  
down.

Average m ean price of soft foreign lead : March, 
1933, ¿10 14s. 3d. ; February , 1933, ¿10 11s. 6d. ; 
M arcR  1932, /12  9s. 9d. ; February, 1932,
¿14 11s. 3d.

S p e l t e r .— The p ast m onth  opened w ith a  good 
tone  th an k s  to  th e  news th a t  th e  In ternational 
Zinc Cartel had  been provisionally prolonged and 
th a t  th e  sta tistica l situation  was developing fairly 
satisfactorily—a t least outside the  United States. 
D em and from users, however, has rem ained ra ther 
dull. The Am erican price went up during the  
banking collapse, b u t has since fallen again.

Average m ean price of spelter : March, 1933, 
¿14 13s. 2d. ; February , 1933, ¿13 19s. lOd. ; 
March, 1932, ¿12 16s. 4d. ; February, 1932,
¿14 Is. 7d.

I r o n  a n d  S t e e l .— Favourable influences were 
a t w ork on th e  B ritish pig-iron m arke t during 
March. Home dem and expanded and additional 
furnaces were blown in. Cleveland quotations 
rem ained steady, w ith No. 3 g.m.b. priced a t 62s. 6d. 
delivered to  local consumers. H em atite  was a ra ther 
b e tte r m arket, a lthough m akers still seem hand i­
capped by stocks and E as t Coast Mixed Numbers 
h ad  a  h a rd er tendency around 59s. per ton. The 
steel m arket was ra th e r more cheerful, particularly  
as some fair hom e and foreign rail orders were 
booked and th e  im provem ent a t th e  shipyards 
is also expected to  reac t favourably on th e  activ ity  
of th e  mills in th e  near future. Im ports of 
C ontinental steel, particu larly  semis, have been 
heavily  reduced by th e  tariff and th is is another 
good factor from  th e  m ills' poin t of view. The 
C ontinental steel m arket was irregular.

I r o n  O r e .— There is a little  more m oving th an  
was th e  case tw o or th ree  m onths ago, bu t large- 
scale buying is still conspicuously absent. The 
outlook is probab ly  brigh test in th is country. 
Prices keep fairly  steady, best Bilbao rubio being 
about 15s. 3d. per to n  c.i.f.

A n t i m o n y .— Practically  throughout th e  past 
m on th  business has rem ained a t  a  very  low ebb 
and  th e  undertone of th e  m arket is ra th e r easier. 
E nglish regulus is still quoted a t  ¿37 10s. to  ¿42 10s.
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LO N D O N  D A IL Y  M ETA L P R IC E S .
C opper, T in , Z inc, an d  L ead  p e r  L o n g  T o n  ; S ilv e r  p e r  S ta n d a rd  O unce ; G o ld  p e r  F in e  O u n ce .

C O P P E R .
T IN .

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 .

ZINC
(Spelter). S o f t

F o r e i g n .
E n g l i s h . C ash. F o r­

w ard.

GOLD.

C ash . 3 M onths. Cash. 3 M o n th s .

M ar. £ s. d . £ s . d . £ s. d . £ s . d . £ s. d . £ s. d . C s. d . £ s. d . £ s. d . d . d. s. d.
10 28 11 10* 28 18 11 33 0 0 30 10 0 149 3 9 149 18 9 14 17 6 11 2 6 12 10 0 1 8 * 18* 119 2*
13 29 4 41 29 9 41 34 0 0 — 150 1 3 150 13 9 1 5 2 6 11 5 0 12 15 0 173 1 7 * 120 2
14 28 15 71 29 0 71 33 17 6 30 10 0 149 6 3 149 18 9 14 17 6 10 17 6 12 10 0 17 * 17* 120 3
15 28 6 i n j 28 11 101 33 7 6 — 148 18 9 149 13 9 14 18 9 10 11 3 12 5 0 1 7 * IT* 120 3
16 28 7 6 28 12 6 33 0 0 — 149 17 6 150 11 3 14 18 9 10 13 9 12 5 0 17* 1 7 * 120 0*
17 28 3 i f 28 8 11 32 15 0 30 10 0 149 10 0 150 2 6 14 16 3 10 11 3 12 0 0 171 1 7 * 120 3
20 28 0 71 28 5 71 32 7 6 — 148 13 9 149 11 3 14 15 0 10 7 6 11 15 0 17* 1 7 * 120 2
21 28 4 4* 28 9 a 32 12 6 30 10 0 148 13 9 149 11 3 14 12 6 10 8 9 11 15 0 1 7 * 17* 120 4*
22 28 1 101 28 8 h 32 12 6 —. 148 11 3 149 6 3 14 11 3 10 10 0 12 0 0 1 7 * 17* 120 9
23 28 5 71 28 11 101 32 15 0 — 149 6 3 150 1 3 14 15 0 10 12 6 12 0 0 1 7 * 17* 120 6*
24 28 13 11 28 18 14 33 0 0 31 0 0 151 7 6 152 0 0 14 17 6 10 13 9 12 0 0 1 7 * 17* 120 6
27 28 11 101 28 16 101 33 0 0 — 151 8 9 152 6 3 14 15 0 10 12 6 12 0 0 1 7 * 17* 120 10*
28 28 3 9 28 8 9 32 15 0 30 15 0 150 3 9 150 18 9 14 11 3 10 10 0 12 0 0 171 1 7 * 120 9*
29 28 3 11 28 8 9 32 15 0 — 150 16 3 151 13 9 14 13 9 10 0 3 11 15 0 1 7 * 17* 120 11*
30 28 3 9 28 9 44 32 10 0 — 150 15 0 151 11 3 14 10 3 10 8 9 12 0 0 1 7 * 1 7 | 120 5*
31 28 5 71 28 11 104 32 10 0 30 15 0 151 5 0 152 2 6 14 17 6 10 10 0 12 0 0 m 1 7 * 120 4

A pr.
3 28 4 41 28 10 74 32 5 0 .— 151 8 9 152 10 0 14 7 6 10 10 0 12 0 0 171 1 7 * 120 44
4 28 1 101 28 8 14 32 0 0 30 10 0 152 2 6 153 1 3 14 8 9 10 7 6 12 0 0 17* 1 7 * 120 1
5 28 5 71 28 10 71 32 2 6 .— 153 11 3 154 10 0 14 8 9 10 6 3 11 15 0 1 7 * 17* 121 0
6 29 1 3 29 0 104 32 17 6 — 153 16 3 154 13 9 14 15 0 10 10 0 12 0 0 1 7 * 17* 120 9 i
7 29 9 41 29 14 44 33 15 0 31 15 0 154 17 6 155 12 6 14 17 6 10 13 9 12 5 0 17* 1 7 * 121 0

10 29 13 9 29 16 3 34 10 0 — 156 2 6 156 18 9 15 1 3 10 15 0 12 5 0 173 1 7 * 120 11

L E A D . S IL V E R .

per ton , w ith  Chinese regulus for forw ard sh ipm ent 
about ¿22 15s. to  ¿23 c.i.f.

A r s e n i c .— M exican high-grade rem ains a t ¿18 
to  ¿18 5s. c.i.f., w ith  Cornish w hite  ab o u t ¿19 
f.o.r. mines.

B i s m u t h .— Business is no t impressive, b u t prices 
are m ain tained  stead ily  a t  4s. 6d. per lb. for 5 cwt. 
lo ts  and  over.

C a d m i u m .— D em and has been som ew hat dull 
recen tly  and prices now s tan d  a t  abou t Is. 6d. 
per lb.

C o b a l t  M e t a l .— The official price continues a t 
7s. per lb.

C o b a l t  O x i d e s .— Dull conditions have  ru led  in 
th is  m arket recently  and prices rem ain  ra th e r 
variable betw een 4s. 9d. and 5s. 2d. per lb. for b lack 
and 5s. 4d. and 5s. 7d. for grey.

C h r o m i u m .— The m arket is qu ietly  steady  a t 
2s. 9d. per lb. delivered.

T a n t a l u m .— Only lim ited quantities are called 
for, b u t prices keep fairly  steady  a t about ¿15 per lb.

P l a t i n u m .— E arly  in M arch th e  undertone  was 
definitely weak, b u t la te r some b e tte r consum ptive 
buying helped m atte rs  and th e  official price has 
been raised to  ¿7 10s. p er oz.

P a l l a d i u m .— The m ark e t is q u ie tly  stead y  a t 
th e  unaltered  prices of ¿4 to  ¿4 10s. per oz.

O s m i u m .— Supplies are not particu la rly  plentifu l 
and quotations are upheld a t ¿12 to  ¿12 10s. p e r oz.

I r i d i u m .— D em and is poor, b u t prices show no 
change a t  ¿9 10s. per oz. for sponge and powder.

T e l l u r i u m .— Business is confined to  trifling 
parcels and quotations are nom inally  unaltered  a t 
about 20s. per lb.

S e l e n i u m .— L eading in terests continue to  quote 
7s. 8d. to  7s. 9d. per lb. (gold) ex warehouse 
Liverpool.

M a n g a n e s e  O r e .— Some odd cargoes have  been 
sold to  th e  C ontinent, w hilst consum ption in th is 
coun try  is ra th e r b e tte r  th a n  it was a t  th e  beginning 
of th e  year. G enerally speaking, however, th e  
m arke t is very slow. Prices rem ain a t 9£d. per unit 
c.i.f. for best Ind ian  and 8 |d . to  9d. c.i.f. for 50 to  
52%  w ashed C aucasian ore.

A l u m i n i u m .:—O nly a  m odera te  dem and  has 
been seen in recen t weeks, b u t prices a re  without 
change a t ¿100 for ingots and bars and ¿102 for 
rolling billets, b o th  less 2%  delivered.

S u l p h a t e  o f  C o p p e r .— Some fair sales have 
been m ade recen tly , b u t prices are unchanged at 
¿15 15s. to  ¿16 5s. pe r ton , less 5%  for British 
m aterial.

N i c k e l .— Sales have  been m ain tained  on the 
b e tte r scale established recently , b u t prices have 
been ad justed  to  ¿240 to  ¿245 per ton , on account 
of exchange considerations.

C h r o m e  O r e .—T he m ark e t rem ains depressed, 
b u t prices are quo tab ly  unchanged a t  80s. to  85s. 
per to n  c.i.f. for first q u a lity  48%  R hodesian ore 
and 100s. to  105s. c.i.f. for 55 to  57%  New 
Caledonian.

Q u i c k s i l v e r .— A t tim es a m oderate  business is 
encountered, b u t on th e  whole th e  s ituation  is not 
very  satisfacto ry . Prices of spo t m eta l stand  at 
abou t ¿9 15s. to  ¿10 p er bo ttle , net.

T u n g s t e n  O r e .— Sales a re  still on a m ost dis­
appoin ting  scale, b u t a t  one tim e  prices rose to 
nearly  11s. per u n it owing to  th e  rap id  advance in 
th e  price of silver. Subsequently  th e y  reacted  to 
abou t 10s. 3d. c.i.f. for forw ard sh ipm ent from 
China.

M o l y b d e n u m  O r e .— T he u n d erto n e  is fully 
steady, w ith  80 to  85%  co n cen tra tes ab o u t 47s. 6d. 
to  50s. p er u n it c.i.f.

G r a p h i t e .— A bout ¿16 to  ¿18 per to n  c.i.f. is 
still quoted  for 85 to  90%  raw  M adagascar flake 
and ¿15 to  ¿17 c.i.f. for 90%  Ceylon lum ps.

S i l v e r .— On M arch 1 spo t bars w ere 17xVd. 
In  th e  early  p a r t  of th e  m o n th  China was inclined 
to  buy as w as also Am erica, b u t In d ia  sold a little. 
The Am erican financial crisis, accom panied as it 
was by  an em bargo on th e  export of silver, led to 
considerable speculative buying, w hich pushed 
prices up  to  18Jd. for spo t bars on M arch 11. 
Subsequently , as th e  A m erican s itu a tio n  clarified 
and no inflation developed there , values developed 
an  easier tendency , spo t bars closing a t  173d. 
on M arch 31.
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STATISTICS
PR O D U C T IO N  O F  G O LD  IN  T H E  TR A N S V A A L.

R a n d .
E l s e ­

w h e r e . T o ta l .

Oz. Oz. Oz.
March, 1932............................. 914 ,017 46 ,018 960 ,035
April ........................................ 901 ,894 47,902 949 ,796
May............................................. 919 ,223 46,421 965 ,644
J u n e ........................................... 913 ,297 4 5 ,714 959,011
J u l y .......................................... 933 ,947 4 7 ,213 9 81,160
A u g u s t...................................... 943 ,174 4 8 ,1 4 8 9 91 ,322
S ep tem b er............................... 912 ,870 48,631 961,501
October .................................... 92 0 ,6 8 6 4 8 ,2 7 9 9 74 ,965
November ............................... 93 0 ,0 8 5 48,631 9 7 8 ,7 1 6
December ............................... 9 31 ,749 4 8 ,8 6 9 9 80 ,618
January , 1933 ...................... 919 ,125 4 8 ,3 3 2 967,457
February  ................................. 835 ,931 4 7 ,2 1 4 883 ,145
March ...................................... 896 ,7 2 8 5 0 ,135 946 ,863

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

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

Tons
m illed .

Y ield 
p e r  to n .

W o rk ’g 
cost 

p e r  to n .

W o rk ’g 
p ro fit 

p e r  to n .

T o ta l
w orking

p ro fit.

D ecem berl931 2,793,900
s.

27
d .
10

s .
19

d .
5

s .
8

d .
5

£
1,173,732

Jan u ary , 1932 2,880,500 27 5 19 4 8 1 1,163,434
F eb ru ary  . . . . 2,775,400 27 8 19 6 8 2 1,133,212
M arch ............ 2,901,300 27 10 19 7 8 3 1,200,278
A pril .............. 2,883,500 27 9 19 5 8 4 1,196,011
M ay................... 2,964,100 27 6 19 2 8 4 1,228,198
J u n e ................. 2,927,200 27 9 19 3 8 6 1,241,392
J u l y ................. 2,993,600 27 5 19 0 8 5 1,260,744
A u g u s t ............ 3,027,700 27 6 19 1 8 5 1,277,923
S ep tem ber . . . 2,940,800 27 6 19 1 8 5 1,234,584
O cto b e r .......... 2,994,500 27 5 19 0 8 5 1,263,274
N ovem ber . . . 2,949,050 27 8 19 2 8 6 1,256,717
D e c e m b e r .. . . 2,972,000 27 10 19 5 8 5 1,255,797

2,802,754J a n u ary , 1933 3.029.0C0 37 10 19 4 18 6
F eb ru ary  . . .  . 2 ,802,600 37 0 19 9 17 3 2,414,758

G old  a t  119s. p e r  oz .

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

Com piled from  official s ta t is t ic s  p u b lished  b y  th e  T ran sv aa l 
C ham ber o f M ines.

M arch 31, 1932 . .
A p ril 30 .................
M ay 3 1 ...................
Ju n e  30 .................
Ju ly  3 1 ...................
A ugust 31 ............
S ep tem b er 30 . . .
O cto b er 3 1 ............
N o v em b er 30 
D ecem b er 31 . . . .  
J a n u a ry  31, 1933
F e b ru a ry  2 8 ___
M arch 31 ..............

G o l d C o a l D ia m o n d

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

214 ,024 12,009 _ 2 2 6 ,0 3 3
214 ,334 11,943 — 2 2 6 ,2 7 7
215 ,926 11,972 — 2 2 7 ,8 9 8

2 2 8 ,9 1 0217 ,077 11,833 —
217 ,525 1 2 ,056 — 229,581
217 ,658 11,727 ,— 2 2 9 ,3 8 5
216 ,398 11,642 — 2 2 8 ,0 4 0
216 ,298 11,353 — 227 ,651
219,024 11,207 — 230 ,231
221 ,008 11,310 — 232 ,3 1 8
222 ,005 11,292 —. 233 ,297
222 ,589 11,472 — 234,061
223,190 11,626 — 235 ,116

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

F e b r l ARY. M a r c h .

T re a te d
T o n s.

Y ield
O z.

T re a te d
T ons.

Y ield
Oz.

Brakpan ............................ 1 06 ,500 £201,403 114 ,500 £211,780
City Deep ........................ 74 ,500 19 ,578 8 9 ,0 0 0 22,531
Cons. M ain R e e f ............ 70 ,000 2 2 ,9 2 6 7 7 ,000 2 4 ,2 9 0
Crown M ines..................... 2 62 ,000 8 0 ,581 29 1 ,0 0 0 8 8 ,7 9 0
D ag g aio n te in ................... 4 3 ,900 £106,572 4 6 ,0 0 0 £114,611
D 'rb'n R oodepoort D eep 4 6 ,800 13 ,330 52,1)00 14,561
East Geduld ................... 6 0 ,000 2 0 ,5 6 9 6 9 ,0 0 0 2 3 ,4 6 6  i
East Rand P .M ................ 150 ,000 3 7 ,8 7 4 164 ,000 4 1 ,000
Geduld................................. 8 0 ,500 25 ,052 8 8 ,000 27,201
Geldenhuis D e e p ............ 71 ,000 15 ,232 7 6 ,500 15 ,849
Glvnn’s L ydenburg  . . . 7 ,0 0 0 2 ,5 4 5 7 ,7 6 0 2 ,4 9 3
Government G .M . A reas 192,000 £514,386 215 ,000 £555,421
Kleinfontein ................... 46 ,200 9 ,5 3 9 5 3 ,800 10,100
Langlaagte E s ta te  ----- 75 ,000 £129,498 8 2 ,000 £137,113
Luipaard's V l e i .............. 33 ,000 7 ,8 6 6 3 6 ,0 0 0 8 ,2 9 9
Modderfontein N e w . . .  . 162 ,000 5 0 ,338 178,000 5 3 ,4 2 5  |
Modderfontein B ......... 71 ,000 17,151 7 7 ,500 1 7 ,553  !
Modderfontein D eep  . . 41 ,800 1 7 ,980 40 ,000 1 9 ,7 4 6  '
Modderfontein E a s t  . . . 7 1 ,500 19,009 78,000 20 ,812
New S tate  A r e a s ............ 8 4 ,000 £241 ,388 94 ,000 £ 267,855
Nourse ............................... 6 7 ,200 18,276 7 2 ,000 1 8 ,6 7 8
Randfontein ................... 235 ,000 £390 ,150 2 60 ,000 £428,905
Robinson D e e p .............. 9 2 ,000 2 5 ,197 100,000 27,023
Rose D e e p ........................ 6 0 ,000 11 ,696 64,000 12,341
Simmer and  J a c k .......... 7 9 ,000 19 ,226 9 0 ,2 0 0 2 1 ,0 9 6
S p rin g s ............................... 7 5 ,5 0 0 £213 ,408 8 2 ,000 £217 ,918
Sub N ig e l .......................... 3 5 ,000 33 ,363 3 8 ,000 35 ,519
Transvaal G .M . E s ta te s 18 ,300 4 ,9 6 4 2 0 ,1 0 0 5 ,4 8 0  |
Van R y n ............................ 4 8 ,000 £6 3 ,0 3 4 5 2 ,0 0 0 £ 63,601
Van R yn D eep .............. 70 ,000 £ 121,882 7 8 ,000 £130,666
West R and C onsolida tec 88 ,000 £139 ,733 98 ,000 £149,557
W est S p r in g s ................... 74 ,500 £102 ,213 8 2 ,5 0 0 £107,961
W itw’te rs r ’nd  (K nights) 6 6 ,000 £ 67 ,537 6 9 ,000 £7 1 ,6 6 0
W itw atersrand  D eep  . . 4 5 ,400 14,617 4 7 ,000 15 ,722

1930 1931 1932 1933

oz. oz. oz. oz.
J a n u a r y ..................... 46,121 45,677 42 ,706 4 8 ,6 5 6
F e b ru a ry  ................ 43 ,385 4 2 ,818 4 5 ,032 47,661
M a r c h ....................... 45,511 4 2 ,278 4 7 ,239 —
A p r i l .......................... 45 ,806 4 3 ,776 46,487 —
M ay .......................... 47 ,645 43,731 46,854 —
J u n e ............................ 4 5 ,208 44 ,118 48,441 —
Ju ly  .......................... 45 ,810 44 ,765 47,331 —
A u g u s t ........................ 46 ,152 43,292 4 9 ,254 —
S e p tem b e r ................. 46,151 42,846 5 0 ,198 —
O cto b er ................... 45 ,006 44,260 5 0 ,416 —
N o v em b er . . . . . . . 44,351 44,516 48,082 .—
D e c e m b e r ................. 46 ,485 50 ,034 5 2 ,096 —

R H O D E S IA N  GO LD O U T P U T S .
F e b r u a r y .

Tons. Oz. Tons. Oz.

C am  an d  M o to r ..............
G lobe an d  Phcenix . . . .
L onely  R e e f .....................
L u iri Gold ........................
R e z e n d e ............................
Sherw ood S ta r  ..............
W an d ere r C o n so lid a ted .

23 ,600
6 ,0 4 2

10,200

6 ,1 0 0
5 ,6 0 0

1 4 ,400

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

2 ,3 5 7
£ 7 ,010

3 ,2 8 7

25 ,600

1 1 ,0 0 0

6 ,5 0 0
6 ,1 0 0

15,900

9 ,5 2 7

2 ,1 3 0

2 ,5 0 6
£ 8 ,0 6 5

3 ,6 7 2

W E S T  A F R IC A N  GO LD O U T P U T S .
F e b r u a r y . M a r c h .

A ristó n  Gold M ines . . .  
A sh an ti Goldfields 
T a q u a h  an d  A bosso . . .

T ons.
5 ,911

12,542
9 ,3 6 3

Oz.
216 ,398  

14 ,726  
I 3 ,4 8 8

Tons.

13,490
10,493

Oz.

14 ,740
3,461

M a r c h  .

A U ST R A L IA N  GO LD O U T P U T S  B Y  STA TES.
W estern

A u stra lia . V ic to ria . Q ueensland.

Oz. Oz. Oz.
M arch, 1932 ..................... 47 ,108 — 769
A p ril  ................................... 48 ,936 — 1,216
M ay ........................................ 5 3 ,928 — 692
J u n e ...................................... 50 ,079 — 920
J u ly  ...................................... 53 ,585 — 1,391
A u g u s t ................................. 51 ,536

54 ,427
— 1,026

S e p te m b e r .......................... — 1,160
O c to b e r ................................. 51 ,236 — 2 ,1 6 9
N ovem ber .......................... 5 3 ,956 3 8 ,6 1 2 t 4 ,3 8 6
D ecem b er .......................... 5 2 ,282 9 ,1 3 3 4 ,6 0 2
J a n u a ry , 1933 ................... 45 ,755 — —
F e b ru a ry  ............................ 47,281 — —
M arch ................................. 47 ,083 —

t  P e rio d  J a n .-N o v .  1932. 

A U S T R A L A S IA N  G O LD  O U T PU TS.
F e b r u a r y . M a r c h .

T ons. V alue £ Tons. Value £

A ssociated  G .M . (W .A .) . .
B lack w a te r (N .Z .) ............
B o u ld e rP ersev ’c e (W .A .) . . 
G r t. B ou lder P ro . (W .A.) 
L ak e  V iew & S ta r  (W .A.) 
S ons of G w alia (W .A .) . . .  
S o u th  K algurli (W .A .) . . .

W a ih i (N .Z .) ........................
W ilu n a  ...................................

4 ,7 6 6
3 ,3 1 0
6 ,6 2 4
6 ,7 4 4

3 4 ,429
9 ,7 0 4
7 ,8 9 7

1 8 ,9 4 7 «
3 0 ,2 8 5

5,9 2 3  
1,702* 

11 ,676 
5,036*  

6 4 ,4 3 8  
14 ,426  
12 ,790  
f 5 ,636*  
\2 9 ,8 0 1 t  

8 ,029*

5 ,4 7 7
3,860

1 2 ,104
10,124
18,7971

5 ,7 3 2
1,823*

16,055 
15,322 

/  5 ,972*  
1 3 0 ,9 9 2 1

* Oz. go ld , t  Oz. silver. t  T o  M ar. 18. 11 T o  Feb. 18.
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G O LD  O U T P U T S , K O L A R  D IS T R IC T , IN D IA .

F e b r o A RY . M a r CH.

T o n s
O re.

T o ta l
Oz.

T o n s
O re.

T o ta l
Oz.

C ham pion  R e e f ..........
M y so re .............................
N u n d y d ro o g  ...............
O oregum  .....................

9 ,5 4 0
1 3 ,415
1 8 ,0 9 8
1 1 ,750

5 ,0 1 5
6 ,9 3 7

1 3 ,6 1 3 t
3 ,8 6 6

9 ,4 0 0
1 4 ,865
19,481
1 1 ,7 6 5

5 ,5 6 4
7 ,7 0 5

12 ,811*
4 ,2 2 1

* 1,127 oz. fro m  1,130 to n s  B a la g h a t o re . f  1,155 oz. fro m  1,340 
to n s  B a la g h a t o re .

M IS C E L L A N E O U S  G O LD , S IL V E R , A N D  P L A T IN U M  
O U T P U T S .

F e b r u a r y . M a RC H .

T ons. Value £ Tons. V alue £

8 ,9 3 0
3 ,3 2 0

7 5 ,8 0 8
8 ,1 1 0

1 6 ,645

159 ,6 9 2 d 
17 ,104  
15 ,445  

28  U t  
2 ,262*  

153 ,519d  
3 8 ,500  

6 ,0 2 7 4

4 ,3 7 0

8 ,5 2 7

1 9 ,9 9 0

2 ,3 2 4 *
67,465<f
3 8 ,5 0 0

Chosen C orp . (K orea) ..........
F ro n tin o  G old  (C’l b i a ) ..........
F r e s n i l lo ......................................
New Goldfields of V enezuela 
O rien ta l Cons. (K orea) . . . .  
S t. J o h n  del R ey  (B razil) . .  
S a n ta  G e rtru d is  (Mexico) . .

W est M exican M ines ............

d  D o llars. * O z. gold . t  Loss.

PR O D U C T IO N  O F  T IN  IN  F E D E R A T E D  M ALA Y ST A T E S . 
E s t im a te d  a t  72%  of C o n cen tra te  sh ip p ed  to  S m elte rs . L ong  T o n s.
Ju ly , 1932 ................... 1 ,4 3 7

1 ,1 6 4
1 ,1 2 3
2 ,2 7 3
2 ,2 4 2
1 ,5 9 0

2 ,3 1 2
2 ,1 5 4

D ecem b er ................... J u n e ................................. —

O U T P U T S  O F  M A LA Y A N  T IN  C O M PA N IE S . 
I n  L o n g  T o n s  o f  C o n c e n t r a t e .

J a n . F e b . M a r .

A y er H ita m  .................................... 113 _ _
B a tu  C a v e s ...................................... 43 27 _
C h an g k a t ........................................ 58 60 55
G openg ............................................. — — 72**
H o ngkong  T in  ............................... — — 105*
Id ris  H y d ra u lic  ............................. 1 7 | 18
I p o h .................................................... 133* 55* —
K a m p a r  M a la y a ............................. — — —
K am p o n g  L a n j u t .......................... — — —
K a m u n tin g  ................................... 150 — 173
K en t (F .M .S .) ................................. _ _
K il lin g h a ll ........................................ — — 8 6 |*
K in ta  .................................................. — _ 34**
K in ta  K e l la s .................................... __ _ 38**
K ra m a t T in  .................................... 78 70 78
K u a la  K a m p a r ...............................
K u n d an g  ........................................... — — —
L a h a t .................................................. 14* 11 7*
Low er P e r a k .................................... _
M alaya C o n s o lid a te d ................... _ __ __
M alayan T i n .................................... o00 81 __
M alim  N a w a r ................................. __ __
P a h a n g  ............................................. 78 78 78
P e n a w a t ........................................... 52* 48* 39
P e n g k a le n ........................................ — — 67*
P e ta l i n g ............................................. — — 151
R a h m a n  ........................................... 25 25
R a m b u ta n  ......................................
R a n ta u  ............................................. 30 21
R a w a n g ............................................. 18 33 42
R aw ang  C o n c e s s io n s ................... 42 29 16
R enong  ............................................. 22* 25* 23*
S e lay an g ............................................. — __
S o u th e rn  K a m p a r .......................... 93 78* __
S o u th e rn  M a la y a n ........................ 53* 53* 51*
S o u th e rn  P e rak  ............................. 41* 15*
S o u th e rn  T r o n o h .......................... 18 18 18
S ungei B e s i ......................................
Sungei K in ta  ................................. — — __
Sungei W a y  .................................... 38* 53* —
T aip in g  ............................................. 9 9 _
T a n jo n g ............................................. — _ _
T ek k a  ................................................ _ _ 39*
T ek k a  T a ip in g ................................. — __ 65*
T e m o h ................................................ _ __
T ro n o h  ............................................. 39 39 39
U lu K la n g .........................................

* 3 m o n th s  to  M ar. 31.

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

J a n . F e b . M a r .

A n g lo -N ig e r ia n ............................... 15 18 17*
A ssocia ted  T in  M ines ................. 104* 100* 106
B ab a  R i v e r ...................................... 4 3 3
B a tu ra  M o n g u n a ............................. - —
B i s i c h i ................................................ 16 20 _
D a ffo ..................................................... _
E x -L a n d s  ......................................... — — _
F i l a n i .................................................. — — _
J a n t a r .................................................. 10 10 _
J o s ....................................................... 7* 71 —
Ju g a  V alley  .................................... 5* 51 51
K a d u n a  S y n d ic a te ........................ 12* 11 ,—
K a d u n a  P ro sp e c to rs ...................... 6* 6 —
K a s s a .................................................. 3 3 3
Lon d o n  T in  .................................... 76 76
L o w er B i s ic h i ................................. 3 3
N a ra g u ta  E x te n d ed  ................... .—
N igerian  C o n s o lid a te d ................. 4 5 _
Offin R iv e r ......................................... __
R ib o n  V alley .................................. 10 9 10
T in  F i e l d s ......................................... — .—
U n ited  T in  A r e a s .......................... 10 9 9
Y ard e  K erri ....................................

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

J a n . F e b . M a r .

A nglo-B urm a (B u rm a ) ................. 38 23 _
A ram ay o  M ines ( B o l iv i a ) .......... 116 123 99
B an g rin  (Siam ) ............................. 43 — 51*
B e ra lt ................................................ 21* 24*
C onso lidated  T in  M ines (B urm a) 90 82 73
E a s t  P o o l (C o rn w a ll) ............ 46* 45
F ab u lo sa  ( B o l iv ia ) ........................ 39 34 _
G e e v o r  ............................. ................ .— — 55
K a g e ra  ( U g a n d a ) ........................... 25 21
K a m r a ................................................ — _ _
M alaysiam  T in  ............................... 14* 14* 14*
M aw chi .............................................. 224* 218*
P a t in o ................. .................................
P a t ta n i  ............................................. _ _ _
San F in x  (Spain) .......................... _ _ _
S iam ese T in  (Siam ) ................. 137* — 118*
S o u th  C ro fty  .................................. 50 49*
T a v o y  T in  ( B u r m a ) ...................... 69 38* 47*
T o n g k a h  H a rb o u r  ( S ia m ) .......... 35 50 35
T o y o  ( J a p a n ) .................................... 56 54* 68*
Z a a ip l a a t s ......................................... 15

* T in  an d  W o lfram .

C O P P E R  L E A D , A N D  Z IN C  O U T P U T S .

B rita n n ia  L ead

B ro k en  H ill S o u th  . .

B u rm a  C o rp o ra tio n  .
E le c tro ly tic  Z i n c ___
In d ia n  C o p p e r ............
M e s s in a ..........................
M o u n t Isa  ...................
M o u n t L y e  11 ..............
N o rth  B ro k en  H ill

R h o d esia  B ro k en  H ill 
R oan  A nte lope  

S u lp h id e  C o rp o ratio n

T re p ca  .................

Z inc C orp o ratio n

( T o n s  refined  lead  
j  O z. refin ed  s ilv e r  
/  T o n s  lea d  conc .
\  T o n s z in c  conc . . 
/T o n s  refined  lead  
\  Oz. refined  silv e r

T o n s z i n c ............
J T o n s  c o p p e r  . . . .
\  T o n s yellow  m e ta l 

T o n s co p p e r . . . .  
T o n s  lea d  bu llio n  
T o n s c o n c en tra te s  

/  T o n s  lea d  co n c . .
J T o n s  z in c  co n c . . .
j  T ons Z inc ............
\  T o n s V 20 5 conc . . .

T o n s b l is te r  co p p e r 
/  T o n s  lea d  conc. 
\ T o n s  z in c  conc.
/  T o n s  lea d  conc .
1 T o n s z in c  conc. 
/ T o n s  lead  conc. 
\T o n s  z in c  conc.

F e b . M a r .

5 ,2 2 4 _
1 6 8 ,7 3 5 —

4 ,7 6 3 * —-
5 ,2 9 2 * —
5,880 5,8S0

5 2 0 ,1 6 0 520,975

360 400
450 460
845 796

3 ,2 7 6 —
2,850 2 ,3 1 3 t
4,870 4 ,9 0 0
4,550 4,790
1,420 1,550

20 20

1 ,476* _
2 ,1 6 4 * —
4,305 4,952
6,379 6,721
5 ,535* —
4 ,7 1 4 * —

: T o  M arch  11. t  T o  M arch  22.
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IMPORTS O F  O R E S , M ETA LS, E tc .,  IN T O  U N IT E D  K IN G D O M .

J a n . F e b .

Iron Ore ........................................ 163,583 210,635
Manganese O r e ............................. 7,102 4,929
Iron and S teel ............................. 69,472 77,959
Copper and  Iro n  P y r ite s  . . . . 17,875 30,666
Copper Ore, M a tte , an d  P rec .. 735 3,103
Copper M etal ............................... 12,217 8,634
Tin C o n c e n tra te .......................... 2,127 1,313
Tin M etal .................................... 140 320
Lead Pig an d  S h e e t ................... 22,125 19,835
Zinc (Spelter) ............................... 4,061 5,631
Zinc Sheets, e tc ............................. 1,323 1,111
Zinc Oxide .................................... 41 21
Zinc Ore an d  C one....................... 12,006 2,126
Alum inium ...................................... . .C w t . . . 8,935 5,012
M ercu ry ........................................... . .L b ____ 171,957 135,743
W hite Lead  ................................. . .C w t . . . 5,170 5,158
Barytes, g r o u n d .......................... . .C w t . . . 20,345 25,092
Asbestos ........................................ . .T o n s . . 1,114 910
Boron M inerals .......................... 1,413 1,064
Borax ............................................. . .C w t . . . 4 ,722 7,700
Basic S l a g ...................................... — 1,000
Superphosphates ........................ . .T o n s . . 1,200 4,245
Phosphate of L im e ................... 32,201 20,919
M ica ................................................. 184 130
Tungsten O res ............................. 298 296
S u lp h u r .......................................... 7,952 5,667
Nitrate of Soda .......................... . .C w t ..  . 2,001 120
Potash Salts  ................................. . .C w t ..  . 113,019 128,077
Petroleum  : C rude ................... 34,085,889 25,157,778

L am p  O il ............ 16,005,910 17,360,876
M otor S p irit  . . . . . .G allons 83,120,905 66,960,656
L u b ric a tin g  O i l . . 8,109,101 3,265,040
G as O il ................... 9,687,889 8,862,734
F u e l O il .............. 43,584,633 46,168,593

Asphalt and B i tu m e n .............. 10,078 9,251
Paraffin W ax ............................... . .C w t . . . 74,026 90,925

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

J a n . F e b . Ma r .

Anglo-Ecuadorian.......................... 16 ,117 1 4 ,780 16,011
ApexTrinL d ................................. 4 5 ,190 44 ,500 49 ,030
A ttock ............................................... 1 ,533 1,259 1,421
British B u rm ah ............................... 3 ,911 4 ,241 5,091
British Controlled ........................ 4 3 ,9 0 3 41 ,870 —
Kern M ex.......................................... 832 760 —
Kern R iver (Cal.) ........................ 3 ,3 4 6 3 ,2 4 4 —
Kern R om ana ............................... 77 74 —
Kern T rin id ad  ............................... 1,903 2,641 —
Lobitos .............................................- 23 ,071 2 0 ,290 2 1 ,4 5 4
Phoenix............................................... 6 5 ,719 5 9 ,3 3 8 65,388
St. Helen’s P e t ro le u m ................. 3 ,9 6 7 3 ,7 9 5 —
Steaua R om ana ............................. 9 0 ,5 6 4 8 1 ,733 —
Tampico ....................................... .. 2 ,2 1 9 2,091 —
Tocuyo ............................................. 1 ,219 1 ,0 7 3 1,1 5 3
Trinidad Leaseholds ................... 2 8 ,5 5 0 2 8 ,600 3 1 ,650

Q U O TA TIO N S O F  O IL  C O M P A N IE S ’ S H A R E S . 

D en o m in a tio n  of S hares £1 unless o therw ise  n o ted .

M ar. 9, 
1933.

A p r . 8, 
1933.

£  s. 
10

d .
6

£  s. 
11

d .
0

1 10 n 1 10 0
1 7 6 1 7 3
1 16 9 1 18 0
1 0 6 1 3 9

7 6 10 0
4 0 4 3
3 6 4 3

2 17 6 2 18 9
2 0 3 0

1 11 3 1 15 0
6 6 6 9
5 q 9
8 3 10 0

16 15 0 16 15 0
2 2 6 2 3 0

5%  P re f. ( ¿ 1 0 ) ..................... 11 7 6 11 7 6
7 0 9 6

2 7 6 2 13 9
U nited  B ritish  of T rin id a d  (6s. 8d .) ............
V.O.C. H o ld in g ......................................................

4 
1 8

0
0

4
1 11

9
3

P R IC E S  O F  C H E M IC A L S . A pril 10.
These q u o ta tio n s  (som e of w hich a re  affected b y  the  d ev a lu a ­

t io n  of th e  p ound  sterling ) a re  n o t abso lu te  ; th ey  v a ry  according 
to  q u a n titie s  req u ired  an d  c o n tra c ts  run n in g .

£  s. d .
A cetic  A cid , 40%    p e r  cw t. 1 0  9

„  80%  ................................ ■..........................  „  1 18 5
,, ,, G l a c ia l   p e r  to n  59 0 0

Alum  ................................................................................ ,, 8 7 6
A lum in ium  S u lp h a te , 17 to  1 8 % .......................... ,. 6 15 0
A m m onium , A nhydrous   p e r  lb . 1 1

,, 0-880 s o lu t io n ...................................... p e r  to n  15 10 0
,, C a r b o n a te   ,, 27 10 0
,, N itra te  (B ritish)... ................................ ,, 16 0 0
,, P h o sp h ate  (M ono- a n d  D i - )   ,, 58 0  0

S u lp h a te , 20-6% .N .............................. „  6 10 0
A n tim o n y , T a r ta r  E m e tic , 4 3 /4 4 %  p e r  lb . 10

,, Sulphide, g o ld e n   ,, 9
A rsenic, W h ite  (foreign)   p e r  to n  20 0 0
B ariu m , C arb o n ate  (native), 9 4 % ........................ ,, 4  10 0

Chloride ........................................................  „  10 10 0
B a ry te s  ...........................................................................  ,, 8  5 0
Benzol, s ta n d a rd  m o to r    p e r  gal. 1 6$
B leach ing  P ow der, 35%  C l  p e r  to n  8 15 0
B o r a x ................................................................................ „  16 10 0
B oric  A c i d ......................................................................  ,,  26 10 0
Calcium  C hloride, so lid , 70/75%  ..........................  ,, 5 15 0
Carbolic  A cid , c rude 60’s   p e r gal. 3 0

,, ,, c rysta llized , 40°   p e r  lb . 11
C arbon D is u lp h id e   p e r to n  30 0 0
C itric  A c i d   p e r  lb . 9£
C opper S u lp h a te   p e r  to n  14 15 0
C reosote O il (f.o .b . in  Bulk)   p e r  gal. 31
C resylic A cid , 98-100%  ..........................................  „  1 2
H y drofluoric  A cid , 59/60%    p e r lb . 6
Io d in e  R esu b . B .P . (28 lb . lo ts )    14 11
Iro n , N itra te  80° T w   p e r to n  6 0 0

,, S u lpha te  .............................................................  ,, 1 15 0
L ead , A ce tate , w h i t e .................................................  ,, 31 10 0

,, N itra te  (to n  l o t s ) ............................................  ,, 27 10 0
,, O xide, L i th a r g e ............................................... ,, 25 10 0
„  W h ite  .................................................................  „  37 10 0

L im e, A ce ta te , b row n ............................................... ,, 9 5 0
,, „  grey , 8 0 % ........................................  ,, 13 5 0

M agnesite, Calcined ...................................................  ,, 8  5 0
M agnesium  Chloride .................................................  „  6 10 0

,, S u lp h a te , co m m l...................................  ,, 4  10 0
M ethy la ted  S p irit  In d u str ia l 61 O .P  p e r gal. 2 0
N itric  A cid , 80° T w .   p e r to n  19 0  0
O xalic A c i d   p e r to n  48  0  0
P h osphoric  A cid . (Cone. 1*750)   p e r lb . 10
P ine  O il  p e r cw t. 2 7 6
P o tass iu m  B ichrom ate  ..............................................  p e r  lb . 5

,, C arb o n ate , 9 6 /9 8 %   p e r to n  32 0 0
,, C h lo ra te ...................................................... p e r lb . 4

Chloride, 80%    p e r ton  9 10 0
,, E th y l  X a n th a te    p e r  100 k ilos 7 10 0
,, H y d ra te  (Caustic) 88/90%    p e r to n  40 0 0
,, N i t r a te ........................................................  „ 30 0 0
,, P e r m a n g a n a te   p e r lb . _ 8 i
,, P ru ssia te , Yellow   p e r  to n  75 0  0
„  ,, R e d   p e r  lb . 2 0
,, Su lpha te , 90%    p e r  to n  10 10 0

Sod ium  A cetate  ........................................................... „ 23 10 0
,, A rsen a te , 4 5 % ...............................................  »  23 5 0
,, B ica rb o n a te  ................................................... „ 10 10 0
,, B ic h ro m a te .................................................... p e r  lb . 4
,, C arbonate  (Soda Ash), 5 8 % ...................  p e r to n  6 0 0
,, ,, (C rysta ls)...................................  ,,  5 2 6
,, C h lo r a te ............................................................  »  32 0 0

Cyanide, 100%  N aCN b a s i s ................... p e r  lb . 8
,, E th y l  X a n t h a t e ..................................... p e r 100 k ilos 7 1 6

H y d ra te ,  76%    p e r  to n  14 0 0
,, H yp o su lp h ite , co m m l.................................. „  9  2 6
,, N itra te  (refined) .......................................... „ 8 10 0
,, P h o sp h a te , co m m l........................................ „ 12 0 0
,, P r u s s i a t e   p e r lb . 4 i

S ilica te  ..........................................................  p e r to n  9 10 0
,, „  (liqu id , 140° T w .) ........................ ,, 8 10 0
,, S u lp h a te  (G lauber’s Salt) ........................ ,, 2 15 0

(Salt-Cake) ................................. „  3 1 0
,, S u lphide, C one., 60/65%  ........................ >> 10 15 0

S u lp h ite , p u r e   p e r  cw t. 14 0
S u lphur, F low ers   p e r to n  9 15 0

„  R o ll ................................................................ »  9  15 0
S u lphuric  A cid  168° T w ...................................................... ....  4 5 0

„  ,, free  from  A rsenic, 140° T w .. .  „  3 0 0
S up erp h o sp h ate  of L im e (S .P .A . 1 6 % ) ..............  »» 3 4 0
T a r ta r ic  A cid   Per lb *
T u rp en tin e  .....................................................................  Per ^ 9 9
T in  C rystals    p e r lb 1 0
T itan o u s  C h lo r id e ........................................................  >>
Zinc Chloride  p e r  to n  9 10 0

„  D u s t, 9 0 /9 2 % ......................................................  »  20 0 0
,, O xide (W hite  S ea l) . * ........................................  >> 9 0 0

S u lp h a te .
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SHARE QUOTATIONS
S h ares  a re  £1 p a r  v a lue  ex c ep t w here  o therw ise  n o ted .

GOLD AN D S IL V E R :
S O U T H  A F R IC A :

B ra k p a n  .......................................................
C ity  D eep  ..................................................
C onso lida ted  M ain R eef ......................
Crown M ines (1 0 s . ) .................................
D a g g a fo n te in .............................................
D u rb an  R o o d ep o o rt D eep  (10s.) . . .
E a s t  G eduld  .............................................
E a s t R a n d  P ro p rie ta ry  ( 1 0 s . ) ............
G e d u ld ...........................................................
G e ldhenhu is D eep .................................
G lynn’s L y d en b u rg  ...............................
G o v ern m en t G old M ining  A reas (5s.1
G roo tv le i ....................................................
L an g laag te  E s ta te  .................................
L u ip a a rd ’s  Vlei (2 s .) ...............................
M odderfon tein , New (10s.)...................
M odderfontein  B (5s.) ..........................
M odderfon te in  D eep  (5s.) ...................
M odderfon tein  E a s t ...............................
New K le in fo n te in ....................................
New S ta te  A r e a s ......................................
N ourse  .........................................................
R an d fo n te in  .............................................
R o b inson  D eep A  (Is .) ........................

„  B  (7s. 6d .) .................
Rose D e e p ..................................................
S im m er an d  J a c k  (2s. 6 d . ) ...................
S p r in g s .........................................................
S ub  N igel (10s.) ......................................
V an R y n  ....................................................
V an R y n  D eep  .........................................
Village D eep  (9s. 6 d . ) .............................
W est R a n d  C onso lida ted  (10s.)
W est S p r in g s .............................................
W itw a te rs ran d  (K nigh ts) ...................
W itw a te rs ran d  D eep  .............................

R H O D E S IA  :
C am  a n d  M o to r  ......................................
G lobe an d  Phoenix ( 5 s . ) ........................
L o n ely  R e e f ................................................
L u iri  Gold ( 5 s . ) .........................................
R ezende (17s. 6d.) .................................
Sherw ood S ta r r  (5s.) ............................
W a n d e r e r .....................................................

GO LD  COAST :
A risto n  (2s. 6d .).........................................
A sh a n ti (4s.) .............................................
T a q u a h  an d  A bosso  ( 4 s . ) ......................

A U STR A L A SIA  :
A ssociated  G old (4s.), W .A ..................
G olden H orseshoe (3s.), W .A ..............
G rea t B ou lder P ro p r ie t’y  (2s.), W .A .
L ak e  V iew an d  S ta r  (4s.), W .A ..........
S ons of G w alia (10s.), W .A ..................
S o u th  K algurli (10s.)t W .A ..................
W aih i (5s.), N .Z .........................................
W iluna  G old, W .A ....................................

IN D IA  :
C ham pion R eef (10s.) ..........................
M ysore (1 0 s . ) .............................................
N u n d y d ro o g  (10s.)....................................
O oregum  (10s.)...........................................

AM ER IC A  :
C am p B ird  (2s.), C olorado .................
E x p lo ra tio n  (1 0 s .) ....................................
F ro n tin o  an d  B oliv ia , Colom bia . . .  
M exican C orporation  (10s.), M exico . 
New Goldfields o f Venezuela (5s.) . .
S t. J o h n  de l R ey , B r a z i l ......................
S a n ta  G ertru d is, M exico ........................
V ib o rita  (5s.), C o lom bia ......................

M IS C ELL A N E O U S :
Chosen, K o r e a ...........................................
New G u in e a ...............................................

C O P P E R :
B w ana M’K ubw a (5s.), R hodesia
E s p e ra n z a .............................................
I n d ia n  (2s.) ........................................
L oangw a (5s.), R h o d e s i a ..............
M ason a n d  B a r r y .............................
M essina (5s.), T ran sv aa l ...............
M oun t Lyell, T a s m a n i a .................
N am aq u a  (£2), Cape P ro v in ce  . .
R h o d e s ia -K a ta n g a .............................
R io  T in to  (£5), S p a i n ......................
R oan  A n te lo p e  (5s.), R h o d esia  . .
T a n g a n y ik a  Concessions ..............
T h a rsis  (¿2), S p a i n ..........................

M ar. 9, A p r . 8,
1933 1933.

i s. d. £ s. d .
5 8 9 6 2 6
1 5 0 1 8 9
2 0 0 2 7 6
7 17 6 9 1 9
3 5 0 4 0 9
1 14 3 2 3 0
4 10 0 5 3 9
1 3 9 1 5 6
5 4 3 5 17 6
1 4 3 1 6 3
1 1 9 1 6 6
2 0 0 2 5 0
1 17 6 2 10 0
1 7 6 1 6 9

8 3 9 6
3 1 9 3 11 3

19 3 19 3
17 3 18 3

2 12 6 3 0 0
1 7 0 1 14 3
2 13 9 3 0 9
1 18 0 2 0 9
2 8 3 2 14 0

13 9 13 9
1 6 9 1 13 9

18 0 19 0
6 9 7 9

4 13 0 5 10 9
7 5 0 8 16 9
1 3 9 1 5 9
1 11 3 1 16 3

1 4 1 6
1 0 0 1 2 6
1 10 9 1 16 3
1 1 3 1 0 9
1 3 9 1 6 9

2 1 3 2 5 0
10 0 18 6
10 0 10 0

9 9
1 6 3 1 8 9

11 6 13 0
17 0 16 3

6 9 6 9
1 14 9 1 15 3

9 0 10 3

o 9 3 0
3 9 3 9
6 6 6 6

17 0 19 0
15 3 1 0 0

1 3 3 1 6 3
17 0 18 3

1 19 6 1 19 3

19 3 1 2 0
12 6 14 3

2 0 0 2 5 6
0 3 7 0

10 4
2 0 2 3

1 6 3 1 6 3
5 0 5 0
4 6 4 6

1 2 6 1 3 0
6 3 5 0
3 6 3 9

7 0 10 0
4 0 4 9

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

10 0 11 3
6 0 7 0

15 6 15 3
2 0 3 6

10 0 10 0
15 10 0 14 15 0

12 0 14 9
17 6 16 9

2 18 9 o 18 9

L E A D -Z IN C :
A m alg am ated  Z inc (8s.), N .S .W . . .  
B roken  H ill P ro p rie ta ry , N .S .W . .
B roken  H ill, N o rth , N .S .W ................
B roken  H ill, S o u th , N .S .W ................
B u rm a  C o rp o ra tio n  (10 ru p ee s ) . . . .  
E le c tro ly tic  Z inc P re f., T a s m a n ia . .
M oun t Isa , Q u e e n s la n d ........................
R h o d esia  B ro k en  H ill  ( 5 s . ) ..............
S an  F ran c isco  (10s.), M exico ..........
S u lph ide C o rp o ratio n  (15s.), N .S .W

d itto ,  P re f ..............................................
T re p ca  (5s.), Y u g o s la v ia ....................
Z inc C o rp o ratio n  (10s.), N .S .W . . . .  

d i tto ,  P re f ..............................................

T IN  :
A ram ay o  M ines (25 f r . ), B o liv ia  . .  
A sso c ia ted  T in  (5s.), N ig e ria  . . . .
A y er H i ta m  (5s.), M a l a y .................
B an g rin , S i a m ......................................
B isich i (10s.), N ig e ria  ......................
C onso lida ted  T in  M ines of B u rm a
E a s t  Poo l (5s.), C ornw all ...............
E x -L an d s  N ig eria  ( 2 s . ) ......................
G eevor (10s.), C o r n w a l l ...................
G openg, M a l a y ....................................
H o n g k o n g  (5s.), M a la y ......................
Id ris  (5s.), M a la y ..................................
Ip o h  D red g in g  (16s.), M alay 
K a d u n a  P ro sp ec to rs  (5s.), N ig eria  
K a d u n a  S y n d ica te  (5s.), N ig e ria  .
K a m u n tin g  (5s.), M alay  .................
K epong , M a l a y ....................................
K in ta  (5s.), M alay  .............................
K in ta  K ellas (5s.), M a l a y ...............
K ra m a t P u la i, M a la y ........................
K ra m a t T in , M a la y .............................
L a h a t,  M alay  .......................................
M alayan  T in  D red g in g  (5s.) ..........
N a ra g u ta , N ig e ria  .............................
P a h a n g  C onso lida ted  (5s.), M alay .
P e n a w a t ($1), M a l a y ........................
P en g k alen  (5s.), M alay  ...................
P e taJing  (2s. 4d .), M a la y .................
R a m b u ta n , M alay  .............................
R enong  D red g in g , M alay  ...............
S iam ese T in  (5s.), S i a m ...................
S o u th  C ro fty  (5s.), C o rn w a l l ..........
S o u th e rn  M alayan  ( 5 s . ) ...................
S o u th e rn  P erak , M a la y ......................
S o u th e rn  T ro n o h  (5s.), M alay  . . .
Sungei Besi (5s.), M alay  .................
Sungei K in ta , M alay  ........................
T a n jo n g  (5s.), M alay  ........................
T a v o y  (4s.), B u rm a  ..........................
T ek k a , M alay  ......................................
T ek k a  T a ip in g , M alay  ......................
T em o h , M alay  ....................................
T oyo  (2s. 6d .), J a p a n ........................
T ro n o h  (5s.), M a la y .............................

D IA M O N D S:
Consol. A frican  S e lec tion  T ru s t  (5s.)
C onso lidated  of S .W .A . (1 0 s .) ............
D e B eers D efe rred  (£2 10s.) ..............
J a g e r s f o n te in   ...............................
P re m ie r P re fe rred  (5s.) ........................

FIN A N C E , E tc. :
Anglo A m erican  C o rp o ratio n  (10s.)
A ng lo -C on tinen tal (1 0 s.)...................
A ng lo -F rench  E x p lo ra tio n  ............
A ng lo -O rien tal (5 s .) .............................

d i tto ,  P re f ...........................................
B r itish  S o u th  A frica  (15s.) ............
C en tra l M ining  (£8) ..........................
C onso lida ted  G old F ields ...............
C onso lidated  M ines Selection  (10s.)
F a n t i  Consols (8 s.)...............................
G eneral M ining  a n d  F in an ce  . . .  .
G old  F ie ld s  R hodesian  (10s.) ___
Jo h a n n esb u rg  C onso lida ted  ..........
L ondon  T in  C o rp o ratio n  (10s.) . . .
M inerals S e p a r a t io n ..........................
M ining  T r u s t ............................... j . ’ ]
N a tio n a l M ining ( 8 s . ) ........................
R a n d  M ines (5s.) ...............................*
R a n d  S election  ( 5 s . ) ..........................
R hodesian  Anglo A m erican  (10s.). 
R hodesian  S e lec tion  T ru s t  (5s.)
R h o k a n a  C o rp ........................................
T igon  ( 5 s . )  ’ [ [ ‘ ‘
U n ion  C orporation  (12s. 6d .) ___
V en tu re  T ru s t  (6s. 8 d . ) ....................

3 
0 
3 
3 
9 
9 

10£ 
1 0 
2 6 
7 6 

12 0 
4 3

11
4

11
11

4
2

13
5

12
0

4 
3 

13 
1 6

M ar. 9, A pr. 8,
1933. 1933.

£  s . d . £  s. d.
7 6 7 6

1 1 9 1 3 9
2 12 6 2 11 3
1 15 I) 1 13 9

11 3 11 0
10 6 1 0 3

8 0 7 6
1 9 1 9
9 3 8 0
6 6 6 0
8 6 8 3
9 0 8 6

1 0  9 1 0  0
3 6  3 3 7 6

11
11

1 0
3 0 

1 7 6 
12 0

0 
3 
0

11 3

14

_ —
16 6 17 9

8 9 8 9
4 3 4 3
1 3 1 0
8 0 7 6

10 6 10 6
4 0 4 0

14 9 14 6
7 3 8 6
2 0 2 0

10 6 10 9
1 5 0 1 5 0

4 3 4 6
8 9 9 0
8 0 8 9
5 9 5 6
4 6 4 3
8 9 8 0
7 6 8 0
9 6 10 0
3 6 2 6

14 3 14 3

15 6 15 6
4 0 5 3

4 15 0 4 11 3
1 2 6 1 2 6
1 5 0 1 2 6

16 0 1 0 3
4 6 3 6

18 0 1 0 0
6 0 6 3
8 9 8 9

15 G 16 6
15 0 0 16 7 6

2 2 6 2 8 0
9 0 12 9
8 3 8 3

1 12 6 1 18 9
4 3 5 0

1 19 6 2 3 9
8 6 9 3

3 2 6 3 5 0
4 3 3 9

3 3
5 2 6 5 12 6

14 6 17 9
9 0 11 6
4 9 5 9

4 5 0 5 2 6
3 3 2 3

3 8 9 3 18 9
6 6 6 61
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In  this section abstracts o f important articles and papers appearing in technical journals and proceedings 
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books and pam phlets, lists o f patents on m ining and metallurgical subjects, and abstracts o f the yearly

reports o f m ining companies.
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A paper by  W. C. Coe and  J. P. Rees discussing 
some special features of deep-level m ining on the  
W itw atersrand, illu stra ted  by practice a t  th e  
Robinson Deep mine, appears in  th e  Journal 
of the South African In stitu tio n  of Engineers and 
full ex tracts from  th e ir paper are given here. The 
authors sta te  th a t  th e ir objects in  w riting the  notes 
were—

(1) to  discuss a few of the  problem s which arise 
as advance in dep th  is m ade ;

(2) to  s ta te  how these problem s have been 
and are being dealt w ith a t  th e  Robinson Deep ; 
and

(3) to  enable some idea to  be form ed of the  
probable m axim um  depth  a t  which mining 
operations can  be carried out.

The question of th e  probable m axim um  depth  
of operations a t  a m ine such as th is  is an im portan t 
one, for a decision on the  point furnishes one of the  
factors used in the  determ ination  of the  estim ated  
life of the mine. As an  illustra tion  of th is  po in t it 
may be m entioned th a t,  in th e  case of th e  Turf 
section, depletion tak es place a t  th e  ra te  of 
approxim ately 200 ft. vertically  per annum . In  
the case of th e  T urf section the  program m e of 
work which has been laid down will en ta il working 
at a dep th  of 8,500 ft. and  no extrem e changes 
in present m ethods are an tic ipa ted  in carrying 
it out.

As a result of the  study  of the  figures contained 
in these notes, i t  appears th a t  it will be possible 
to work to  a dep th  of 10,000 ft. To m ine a t  th is 
depth it m ay be necessary to  in troduce special 
methods, such as—

(1) the  sinking of deep vertical shafts ;
(2) special provision for th e  support of workings ; 

and
(3) th e  reconditioning of th e  m ine a ir by  m eans 

of refrigeration and dehum idification.
The dep th  and  tem p era tu re  figures quoted 

in the notes were those existing a t  th e  tim e when 
the notes were w ritten . Since then  there  has been 
an advance in dep th  and th e  figures a t  d a te  are 
as follows : The deepest poin t is 8,006 ft. below 
the collar of th e  shaft and  the  rock tem pera tu re  
a t th is  poin t is 101-5° F.

The following are brief notes on some of the  
features connected w ith underground work in 
the Robinson Deep mine. As an indication of th e  
extent of operations the  following round figures are 
given :—
Tons hoisted per m onth  . . . 117,000
Tons milled per m onth  . . . 100,000
Developm ent footage per m onth . . 5,000
Average num ber of whites working under­

ground . . . . . .  390
Average num ber of natives working

underground . . . . .  6,100

The m ine is divided in to  tw o sections, Chris 
and Turf. The Turf section is the  deeper and, as 
th e  object of th is paper is to  emphasize th e  features 
connected w ith  depth , m ost of the  notes relate  to  
th a t  section. At the  T urf section th e  deepest 
poin t is 8,006 ft. below the  collar of th e  shaft.

S h a f t s .— The Turf section is served by—■
(1) A 7-com partm ent vertical shaft, 42 ft. 6 in. 

by  6 ft. 6 in ., 4,060 ft. deep.
(2) A 6-com partm ent m ain inclined shaft,

36 ft. 5 in. by  6 ft. 7 in., 3,775 ft. long.
(3) A p a ir of sub-inclined shafts (each 3 com ­

partm ents). E ast, 15 ft. 1 in. by  6 ft. 7 in. ; and
W est, 16 ft. 9 in. by  6 ft. 7 in. ; 2,967 ft. and
3,265 ft. respectively.

The Chris section is served by—
(1) A 7-com partm ent vertical shaft, 42 ft. by 

6 ft. 6 in., 4,254 ft. deep.
(2) A 7-com partm ent sub-vertical shaft, 42 ft.

by  6 ft. 6 in., 2,150 ft. deep.
(3) A pa ir of sub-inclined shafts (each 3 com ­

partm ents). E ast, 16 ft. 10 in. by  6 ft. 6 in. ; and
W est, 14 ft. 8 in. by  6 ft. 6 in. ; 1,791ft. and
1,879 ft. long respectively.

The sinking of all four sub-inclined shafts is 
proceeding. The shaft dimensions, which are inside 
tim bers between wall and end plates, are given in 
order to  enable an  idea to  be formed of the  areas of 
th e  in take  airways. The m ain inclined shaft, Turf 
section, was laid out in the  foot-wall so as to  perm it 
of direct tipp ing  in to  sam e from the sub-inclined 
shafts. The sub-inclined shafts, both  sections, were 
set off in the  foot-wall 100 ft. norm ally below the 
reef.

D e v e l o p m e n t .—Levels are spaced 300 ft. apart 
along the dip. Foot-wall drives are driven on each 
level a t  a distance of 50 ft. norm ally beneath th e  
reef. From  the foot-wall drives cross-cuts to
reef are spaced a t  500-ft. in tervals. Reef driving 
is done on each level in addition  to  the  foot-wall 
drives. W inze-raise connexions are p u t through 
from  level to  level a t  distances ap art of 
approx im ately  500 ft. Ore pass system s are con­
struc ted  as required, usually  to  serve three levels. 
An effort is m ade to  carry  drives and cross-cuts to  
dimensions of 7 ft. high by 6J ft. wide, as larger 
dimensions result in  trouble caused by falls of 
hanging. Even w ith th e  dimensions m entioned it 
is found th a t  scaling takes place, particularly  from 
th e  north  (up dip) side. Cross-cuts from shaft 
stations to  reef are m ade wider in order to  facilitate 
the  passage of the  in take a ir and to  provide room 
for double tram m ing  tracks.

The p articu lar feature pertaining to  depth under 
th is  heading is the  placing of drives in th e  foot-wall. 
This is of th e  greatest im portance in a very deep 
m ine and, in the  a u th o r’s opinion, is essential 
even if for ven tilation  purposes alone.

239



240 TH E MINING MAGAZINE

S X O P IN G .----
The average reef w id th  is . 
The average channel w idth  is 
The average stope w idth  is . 
The average dip of reef is

30-8 in. 
41-8 in. 
6 11  in. 

33£ deg.
South reef is stoped in  ad d ition  to  m ain  reef 

leader. The am ount of m ain  reef stoped is negligible.
Stoping is done by  ord inary  m ethods w ith  the  

faces set back from  th e  line of dip a t  an  angle of 
approx im ately  25°. This angle perm its th e  support 
to  be kep t up  to  th e  face, facilitates th e  handling  
of th e  broken ground, and  is conducive to  safety. 
A length  of back  of 300 ft. has been found by 
experience to  be m ost suitable. Settlem ent of 
hanging m akes conditions difficult if backs are 
over 300 ft. F urtherm ore, shovelling conditions 
are arduous and  th e  rock hangs up  if chutes are too 
long. Longer backs have been tried , b u t have 
proved to  be inefficient, as in  such cases it has been 
necessary to  p u t in  in te rm ed iate  track s, which 
system  involves a double handling  of th e  broken 
ground. Supervision is b e tte r  over th e  300 ft. 
length  of back.

The p a rticu la r featu re  perta in ing  to  d ep th  under 
th is heading is th e  w eight on th e  stope face. This 
weight is shown by  (1) th e  frac tu re  planes, which 
develop im m ediately  and  which follow th e  line 
of th e  face ; and  (2) by  th e  rap id  se ttlem en t of 
th e  hanging on to  th e  packs and  props. Props p u t 
in  on  one sh ift are frequently  found to  be broken 
on th e  following shift. A dvantage is tak en  of th is 
w eight by, w henever possible, working stope faces 
on a lte rn a te  days. South reef is usually  stoped 
a fte r m ain  reef leader. This sequence is due to  
the  fortu itous circum stance th a t,  on account of the  
e rra tic  d istribu tion  of values, south  reef is usually- 
developed subsequently  to  m ain  reef leader.

S h o v e l l i n g  a n d  T r a m m i n g .— H and  shovelling 
and tram m in g  m ethods are used in  dealing w ith 
rock from  developm ent and  shaft sinking ends. 
This w ork is done on n igh t shift. In  stopes the  
broken reef is shovelled in to  iron chutes laid on th e  
foot-wall. I t  g rav ita tes down th e  chu te  lines in to  
stope boxes which control th e  loading in to  l j - to n  
cars. I t  is th en  hand-tram m ed e ither d irect to  the  
shaft, to  an  ore pass, or to  a  m echanical haulage 
as th e  case m ay  be. H aulages are of tw o ty p es : 
endless rope or b a tte ry  locom otive.

W i n d i n g .— There are th ree  stages of winding. 
Skips of various capacities are used, ranging from 
4 tons to  8 tons. All hoists are electrically-driven, 
except those a t  th e  Chris shaft, where steam  is 
used. The Turf vertical shaft rock hoists are of the  
W hiting  type. The sub-inclined shafts are in  pairs, 
there  being a  distance of 80 ft. betw een the  
individual m em bers of each pair. T ips are so 
arranged in  th e  cross-cuts off th e  sub-inclined 
shafts th a t  th e  rock tipped  is fed to  e ither m em ber 
of th e  p a ir of shafts. The sub-inclined shafts are 
arranged so th a t  the  rock hoisted in e ither is tipped  
d irectly  in to  th e  corresponding reef or w aste bins 
on th e  m ain inclined shaft. In  tu rn  the  rock hoisted 
up th e  m ain  inclined shaft is tipped  d irectly  in to  
th e  bins on th e  vertical shaft. Loading boxes are 
usually  spaced th ree  levels apart.

H a n d l i n g  o f  M e n  a n d  M a t e r i a l .— I t  will be 
apprecia ted  th a t,  in  th e  case of a deep m ine, the  
handling  of m en and  m ateria l has to  be done 
expeditiously. A t th e  T urf section persons travel 
an  average distance of 2J miles from  th e  surface 
to  th e  working places. Facilities have been installed 
for th e  quick  changing of skips and  cages. The

cages in  use are of various capacities, ranging from 
48 to  72 persons.

A t th e  change of shifts, skips are tak en  off and 
cages su b stitu ted  in  p ractica lly  all w inding com­
p artm en ts . The lowering of th e  m ain  sh ift is done 
in ab ou t 1£ hours an d  th e  raising  of same in 
a sim ilar tim e. The travelling  of persons is governed 
b y  a s tr ic tly  observed tim e-table .

Special tro lleys for tim ber, drill steel and 
explosives, e tc ., are used so as to  elim inate, as far 
as possible, rehandling  betw een th e  surface and the 
w orking place. T railers for conveying m aterial 
are a tta ch ed  b enea th  th e  skips. T hey  are passed 
along th e  cross-cut which connects th e  m ain  inclined 
and  sub-inclined shafts and, v ia  a tran sfer dock, 
are changed from  th e  one shaft to  th e  other.

P u m p i n g .— E lectrica lly  driven, h igh-lift centri­
fugal pum ps are used for dealing w ith  settled  water 
and  reciprocating  pum ps for u n se ttled  w ater. Small 
com pressed-air-driven pum ps are used a t  th e  faces 
of th e  sinking shafts. The m ine w ater is neutralized 
and  se ttled  and  a  certa in  p roportion  is lifted to 
su itab ly  p laced storage sum ps, from  which the 
general underground  service is supplied. The 
rem ainder is pum ped to  th e  surface. Pum ping is 
done th rough  four stages. E ach  stage consists of 
a lift of ap p ro x im ate ly  2,000 ft. vertically .

On specific sh ifts th e  se ttled  m ud is ag ita ted  and 
pum ped b y  m eans of reciprocating  pum ps to  the 
surface. The average q u a n tity  of w a ter pum ped per 
m onth  for th e  whole m ine is approxim ately  
66 m illion gallons. Of th is  q u a n tity  about 
19 m illion gallons per m o n th  is pum ped  to  the 
surface.

F i r e  S e r v i c e .— The long line of tim bered  inclined 
shafts co n stitu tes a  p o ten tia l danger from  fire. 
A high-pressure fire service, w ith  h y d ran ts  a t  each 
level, has been installed  th roughou t th e  inclined 
shafts. Suitable equ ipm ent is k ep t on various 
sta tions in  th e  shape of hoses, e tc ., also special 
equipm ent, including h and  pum ps for dealing 
w ith  fires in  stopes or elsewhere. Detailed 
instructions a re  given to  certa in  p a rties concerned 
so as to  ensure p ro m p t m easures being tak en  in 
case of an  o u tb reak  of fire. Sm oking is prohibited 
on inclined shaft sta tions an d  w hilst trave lling  in 
th e  shafts. The m ine has a  rescue team , which 
is equipped and  tra in ed  to  deal w ith  outbreaks of 
fire or serious cases of gassing.

S a n i t a t i o n  a n d  H e a l t h .— The only particular 
feature  as regards san ita tio n  is th a t  w hich concerns 
the  use of sa lt as a  m eans of p reven ting  the 
occurrence of ankylostom iasis (com m only called 
hookworm ). Salt is liberally  applied  a t  m ain  stations 
and latrines, w hilst cages are sprinkled  w ith  salt 
and  washed daily. M iners are provided w ith  a  supply 
of sa lt a t  th e ir  boxes, w hich th ey  use as required. 
The incidence of ankylostom iasis am ongst whites 
has a lm ost ceased as a resu lt of these  precautions. 
This disease is in troduced  to  th e  m ines by  natives, 
p a rticu larly  those from  h o t regions, such as th e  East 
coast.

As greater dep ths are reached th e  consequent 
h o t hum id atm osphere co nstitu tes a  condition  which 
is en tirely  favourable to  th e  cu ltiv atio n  of bacteria, 
w ith th e  resu lt th a t  th e  w orkers need to  exercise 
considerable care in order to  keep free of th e  various 
affections to  which th ey  are liable. W ounds very 
read ily  become septic and  even th e  slightest cut 
needs p ro m p t a tten tio n . W hite  m en frequently  
suffer from  boils. T here has appeared  a  further 
troublesom e disease—yaws. I t  appears, with
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a few exceptions, am ongst underground natives 
only.

An additional difficulty which arises as th e  result 
of working a t  g reat dep th  is th e  liab ility  to  heat 
stroke. Several p recau tionary  m easures are in force 
with the  object of m inim izing th is  danger. The 
principal one is, of course, the  m ain tenance of 
effective ventilation . W hilst high tem pera tu re  alone 
does not constitu te  an  unhealthy  condition, it is 
difficult to  avoid th e  danger of heat stroke when 
a high hum id ity  condition of the  atm osphere is 
combined w ith  high tem perature. As would be 
expected, very  few cases of h ea t stroke occur 
am ongst white men, for th e ir  work is largely of 
a supervisory nature. The m ain precautions taken  
against heat stroke, as applying to  natives, are :—

(1) Special feeding arrangem ents to  ensure th a t  
the native  has a good m eal before going on shift.

(2) P robationary  periods during which the native 
is acclim atized by being placed on light work under 
ho t and  hum id conditions.

(3) Special provisions for dealing w ith natives 
ex hospital.

Instruc tions are in  force for the  trea tm en t of 
h ea t stroke should it occur and in  th is connexion 
it  m ay  be m entioned th a t  th e  im m ediate sub­
cutaneous injection of the  drug lobelin has been 
found to  be m ost efficacious. I t  is essential th a t, 
as soon as distress is evident, the  pa tien t shall be 
rem oved w ithout exertion on his part.

T he critical conditions under which heat stroke 
is liable to  occur am ongst acclim atized persons 
appear to  be those where the  air, a t a tem perature  
of 92° F. wet and  d ry  bulb, is m oving slowly and 
where th ey  are working under these conditions 
in a confined space or in cram ped positions.

4—6
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W hen working under very  h o t conditions th e  
loss of sa lt from  th e  body caused by free perspiration  
is considerable. To co u n te rac t th is  a  supply  of 
drink ing  w ater is provided, to  w hich has been 
added a  sm all p roportion  of sa lt and, in order to  
m ake it  pa la tab le, a  m odicum  of lim e juice. 
Observations m ade a t  th e  T urf section show th a t  
th e  na tive  labourer loses ap prox im ate ly  5 lb. in 
weight during th e  working shift and  regains sam e 
before th e  nex t shift. If  no w ater is tak en  th e  loss 
in  weight m ay  becom e as high as 8 or 9 lb. Some 
difficulty has been experienced in ge tting  th e  natives 
to  tak e  th e  food provided for them  before going 
underground, for (1) th e  n a tiv e  goes on shift 
very' early  and  is usually  hurried , and  (2) is 
unaccustom ed a t  his k raal to  th is  early  m eal. In  
m any  cases of h ea t stroke i t  has been found 
th a t  the  sufferer had  n o t eaten  well before going 
underground.

W hen re tu rn ing  to  th e  surface a t  th e  end of the  
shift th e  workers are subjected  to  a wide range in 
tem pera tu re , w ith  consequent danger to  health . 
To guard against th is , a system  of doors has been 
installed betw een th e  m ain inclined and  vertical 
shafts, w hich enables th e  sh ift to  pass th rough  
w ithout being unduly  exposed to  th e  high velocity  
cold in take  current.

Accidents.— In  th e  m atte r  of accidents a deep 
m ine is a t  a disadvantage. In  addition  to  th e  danger 
of falls of hanging, portions of th e  w orking face 
scale off, som etim es violently, on account of 
pressure or cooling effect, or both. The excessive 
h ea t and  h um id ity  cause th e  w orker to  discard  his 
clothing, w ith  th e  resu lt th a t  the  bare skin is 
exposed and  is th en  rendered more liable to  cuts 
or abrasions. H ot and  m oist conditions engender 
a  feeling of lassitude, which m eans th a t  th e  worker 
becomes less a le rt and consequently  fails to  avoid 
danger in th e  norm al m anner.

S u p p o r t  o f  W o r k i n g s .— The inclined shafts 
are carried in th e  foot-wall and  th e  overlying reef 
is stoped in  order to  ease th e  pressure on them . A t 
g reater dep ths i t  has been found advantageous 
to  sink a pa ir of inclined shafts each of th ree  com ­
p artm en ts  ra th e r th a n  one inclined shaft of five 
com partm ents. This m ethod ensures b e tte r control 
of th e  hanging-wall and  lim its th e  possibilities of 
in te rrup tion  to  hoisting operations which m ay  be 
caused by  rock falls.

Drives and  cross-cuts are supported , where 
necessary, by  ordinary  tim ber sets. I t  has been 
found th a t  sets, a lthough blocked in  th e  ord inary  
m anner, have been shaken down when severe bursts 
occur. In  order to  overcome th is  difficulty sets 
are  stayed th e  one from  th e  o ther by  m eans of 
s tru ts  betw een th e  respective cap pieces a t  the  
points where th e  caps rest on th e  supporting  legs. 
The portions of foot-wall drives beneath  rem nan ts 
are tim bered  in  th is  m anner.

In  certain  places where foot-wall drives pass 
th rough  dyke, i t  is necessary to  widen th e  drives 
and  construct packs on th e  north  and  south  sides. 
This p recau tion  m inim izes th e  danger of th e  dyke 
bursting  in to  such drives. Reef drives are p rotected  
by tak in g  a cu t off th e  reef along th e  n o rth  and 
south sides, to  the  ex ten t of a t  least 12 ft. in each 
case. Rows of packs are th en  established above 
and  below th e  drives. This p recau tion  preven ts 
th e  fracture  of the  hanging, which invariab ly  
follows th e  face, from  affecting th e  drive. Large 
excavations in th e  foot-wall, such as engine rooms 
and  pum p stations, etc., are, unless s ituated  well 
in  the  foot-wall, pro tected  by  stoping th e  reef

above. In  certa in  cases th is  policy is carried out 
even if th e  overlying rock is dyke.

Stopes are supported  by  waste-filled lagging 
packs, waste-filled wire packs, an d  m at packs, 
according to  circum stances. W aste-filled packs 
are spaced 5 ft. a p a r t  along th e  strike and 6 ft. 
a p a r t along th e  dip, w ith  th e  one line of packs 
not d irectly  opposite th e  other. M at packs are used 
in  stopes of narrow  channel w id ths and little 
exterior waste. The area  supported  a t  the  Turf 
section has been found b y  actu a l m easurem ent to 
average ap p ro x im ate ly  27% .

Packs are kep t well up  to  th e  face and are 
supplem ented by  props w ith  head-boards. During 
norm al stoping operations, w ith  th e  exercise of 
care, no abnorm al troub le  is experienced. But 
when a block of ground has been worked to the 
ex ten t th a t  only a  sm all portion  rem ains, i t  becomes 
necessary to  observe special precautions. Such 
sm all portions of ground are term ed  remnants. 
A m eeting betw een th e  m anager and  senior under­
ground officials is held m onthly , a t  which the 
w orking of cu rren t rem n an ts  and  th e  question of 
po ten tia l rem n an ts  are discussed. On its being 
decided th a t  a  po rtion  of ground is to  be treated 
as a rem n an t, th e  fac t is recorded in writing. A 
schedule of arrangem en ts for dealing w ith  remnants 
is th en  im m ediately  p u t in to  effect. The schedule 
com prises special m ethods of w orking and  safety 
precau tions, such as :—

(1) E n try  of p lan  and  sundry  deta ils in to  the 
R em nan ts R ecord  Book.

(2) Subm ission of m onth ly  reports, including 
observations of changes in  n a tu re  of working face 
and  hanging, increase in  w eight, etc.

(3) M ethods of working, such as direction of 
face, special arrangem en ts for support, labour 
and  supervision, and  ty p e  of holes and  strength 
of explosives.

(4) Safety precautions, including those pertaining 
to  trave lling  ways, gang book system  for roll- 
call if necessary, w earing of h ard  ha ts , protective 
stu lls and  barricades, etc.

Rockbursts.— One of th e  chief difficulties 
a ttach ed  to  deep m ining is th a t  of rockbursts. 
R ockbursts usually  occur during  th e  stoping of 
rem nan ts and  in  excavations im m edia tely  beneath 
same. Despite th e  fa c t of repetition , th e  following 
sta tem en t of th e  p recau tions tak e n  to  minimize 
th e  effects of rockbursts is given : The protection 
of :—

(1) V ertical shafts : B y leav ing  in ta c t an  area
of ap p ro x im ate ly  1,000 ft. by  1,000 ft. where the 
shafts pass th rough  th e  reef.

(2) Inclined shafts : B y stoping th e  overlying
reef and  by stripp ing  th e  hanging and  sides clear 
of th e  shaft tim bers.

(3) Reef drives : B y n o rth  and  sou th  siding and 
by  rap id ly  stoping th e  bo ttom  poin ts of remnants.

(4) Foot-w all drives : B y suitable tim b e r supports 
com bined, where necessary, by  th e  widening 
of th e  drive w ith  subsequent packing.

(5) Engine room s, rope races, p um p chambers, 
etc . : B y stripp ing  th e  hanging an d  sides clear of 
the  supporting  struc tu res.

(6) Stopes : B y carry ing  o u t special arrange­
m ents for th e  stoping of rem nan ts , as previously 
m entioned.

V e n t i l a t i o n .—W hen considering th e  working 
of a  deep m ine it is obvious th a t  th e  question 
of v en tila tion  is of th e  g rea tes t im portance. 
Consequently, th is  feature  w a rran ts  considerable 
a tten tion . The following are  m ain  principles
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which it is necessary to  observe in dealing w ith  
the ventilation  of th e  m ine :—

(1) To get as m uch of the  a ir entering  th e  shaft 
at the surface to  th e  lowest levels.

(2) To split th e  a ir east and west on tw o or three 
bottom levels only.

(3) To deliver the  a ir to  the  boundary  by m eans 
of foot-wall drives only.

(4) To reduce th e  num ber of stopes through 
which the  a ir passes in  series to  tw o or th ree  only.

(5) To ven tilate  developm ent work by a com bina­
tion of compressed a ir and  booster fans.

(6) To m ake am ple provision for the  ex it of 
the re tu rn  air.

The necessary requirem ents to  carry  ou t these 
principles and th e  resu lts which have been obtained, 
as applying to  th e  T urf section, are as follows :— 
The fan is of th e  W alker indestructib le  type. 
It is a double-entry fan w ith eight blades or paddles, 
is 14 ft. 9 in. in d iam eter and is 6 ft. wide. I t  is 
direct-coupled to  an  875 horse-power a lte rna ting  
current m otor running a t  304 revs, per m inute. 
At th is speed the  fan creates a w ater guage of 
11£ in. and delivers approxim ate ly  345,000 cu. ft. 
per minute. I t  is s ituated  on th e  33rd level a t  a 
point between th e  m ain inclined shaft and the 
sub-inclined shafts, which is 6,204 ft. below collar 
and 570 ft. below sea-level. This position is on 
the intake side of th e  mine.

The question of th e  position of th e  fan is a very 
important one and in th is  ty p e  of m ine the  aim  
should be to  place th e  fan as far down as possible. 
In this case th e  choice of position was governed 
by the following considerations, which bear out 
the preceding sta tem en t. B y placing th e  fan a t 
the bottom  of th e  m ain inclined shaft the  delivery 
of the entire q u a n tity  of a ir entering  the  vertical 
at the surface, th rough  th e  fan, to  th e  sub-inclined 
shafts is assured.

In w hatever position a fan is placed, a certain  
amount of a ir is bound to  short-c ircu it from the 
pressure side to  th e  in le t side w ithout doing useful 
work. The control of th is  leakage is simplified 
whe” the  fan is located in th e  m ain downcast 
airway, since all the  doors are accessible and under 
constant supervision. The placing of the  fan a t 
the surface was out of th e  question, because of 
the num erous openings th rough  which th e  air 
reaches the  surface. The location of th e  fan above 
the current workings on th e  re tu rn  side of the 
mine was undesirable, because of the  difficulty 
of m aintaining an  a irtig h t barrier across the 
mine and because of th e  obstruction  such a barrier 
offers to  the  free flow of a ir th rough  th e  abandoned 
stopes. A fu rther advan tage resulting  from  the 
position chosen is th a t  the  com pressed-air released 
underground and th e  w ater evaporated  in the 
workings do no t pass th rough  th e  fan, thereby  
effecting a slight saving in horse-power.

Certain disadvantages result from placing the 
fan in the  position chosen. In  the  first place the 
fullest help from n a tu ra l ventilation  is not obtained, 
as the  suction of th e  fan tends to  decrease the  
density of th e  air in  the  vertical and m ain inclined 
shafts'—i.e., on th e  in take  side and th e  pressure 
of the fan tends to  raise the  density  of the  a ir on 
the re tu rn  side. In  th e  second place, the  leakage 
which occurs in the  m ain inclined shaft consists 
of hot a ir from  th e  re tu rn  side of the mine. Thirdly, 
all tran sp o rt of m en, rock, and m aterial has to  pass 
through air locks betw een the  m ain inclined and 
sub-inclined shafts. Fourth ly , the  fan and m otor

h ea t th e  in take air to  an  appreciable extent. 
This is perhaps th e  greatest disadvantage a ttached  
to  th e  present position of th e  fan. A lthough the 
d isadvantages have been set out in  full th ey  are 
heavily  outweighed by (1) th e  control which has 
been obtained over leakage, (2) the  sim plicity of 
sp litting  th e  a ir to  th e  working places, and  (3) the  
free passage obtained for the  a ir from the  working 
places to  th e  surface.

Prevention o f Leakage— (a) M ain Inclined Shaft .— 
Between 18 sta tion  and 31 sta tion  on the  m ain 
inclined shaft there  are twelve stations, a t  each of 
which leakage of hot air is possible. A t each sta tion  
the  existing door was replaced by a brick  wall, 
in  which a sm all door of s tou t tim ber was placed 
to  perm it persons to  pass through. There were 
also tw o or th ree  ore boxes which were filled in  
and  walled off.

(6) Transfer Levels.— In the transfer cross­
cuts on 31 and  32 levels are doors for preventing 
the  air short-circuiting from the discharge side 
to  the  in take  side of the  fan. As the  w ater gauge 
across these doors was found to  be about 11 in., 
air locks were constructed consisting of three barriers 
on 31 level and four barriers on 32 level. Each 
barrier on 32 level, which is the  principal transfer 
level, consists of three doors. The m ain door is 
hinged to  the cap and is raised to  the roof when 
necessary to  allow large trailers and trolleys to  
pass. At the  sides are small doors which are used 
for the passage of persons and sm all trucks. The 
sm all doors are hinged to  a post in the  usual 
m anner and have been m ade air-tight by  means 
of a th ick  felt seating. For greater convenience 
in operating these doors small panes of glass are 
let in to  th e  side doors and a system  of red and 
white lights indicates to  the door boys when persons 
wish to  pass through. Some difficulty was a t  first 
experienced w ith the w ater in the  drains, as the 
pressure of the  a ir was sufficient to  blow th is w ater 
out of th e  drains. The w ater was eventually  
diverted aw ay from these levels.

(c) Ore Passes.— Reef and  waste are transferred 
from a po in t below 31 level in the  sub-inclined 
shafts to  a point above 33 level in the m ain inclined 
shaft by  m eans of tw o ore passes. At 32 level the  
reef passes out of a  box on to  a grizzly and then 
enters a second ore pass com m unicating w ith the 
m ain  inclined shaft. I t  was, therefore, possible 
to  place a trap-door over the  grizzly. This is closed 
when reef is no t passing through. In  addition 
a wall was bu ilt around th e  tip  on 32 level so th a t 
air could no t pass from the sub-inclined shafts 
th rough  th e  ore pass to  the  m ain inclined shaft 
on 32 level. F urther, the  ore passes are kept, 
as far as possible, full of reef or waste, which also 
tends to  reduce leakage through them .

(d) Sub-Inclined Shafts.—A t the  sub-incline 
sta tions th e  a ir tends to  pass out of the  shafts. 
This is prevented by  th e  usual ventilation  doors. 
A little  leakage a t  these doors is useful when 
tram m ing  is in  progress.

Ventilation o f Engine Chambers.— On 17 level 
are situated  the m ain inclined shaft hoists, together 
w ith  th e ir m otors, starters, cooling water, etc. 
The cham ber in  which they  are situated  is ventilated 
by m eans of a  volume of about 20,000 cu. ft. of 
a ir per m inute, which is tak en  directly  from the 
Turf vertical shaft on 16 level and blown by means 
of a No. 6 single inlet Sirocco fan through 30-in. 
piping to  th e  to p  of the  cham ber. A fter passing 
th rough  the  cham ber the  a ir joins the m ain current
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and  passes down the mine. In  th is w ay th e  volume 
of a ir passing down to  the  m ain  fan is not 
dim inished, b u t ra th e r augm ented, since the  
Sirocco fan  helps th e  m ain  fan. The m oisture­
laden a ir from  the cooling pond is short-circuited 
in to  the  re tu rn  a ir in order to  reduce th e  heating  
effect on the  m ain in take  a ir current. I t  is in tended 
to  reverse th e  ven tilation  of th is  engine cham ber 
a t  some convenient tim e, so as to  elim inate th is 
source of h ea t from  th e  in tak e  air.

The engine cham bers on 31 level are v en tila ted  
in th e  reverse d irection— th a t  is to  say, ab ou t
20,000 cu. ft. of a ir per m inute is allowed to  pass 
th rough  the  cham bers and  aw ay to  th e  returns. 
Special arrangem ents have been m ade to  ensure 
th a t  th e  drivers get th e  benefit of th e  fresh air.

The pum p sta tio n  on 32 level is ven tila ted  by  
short-circuiting 15,000 cu. ft. per m inute across 
the  barrier on th a t  level previously m entioned. 
At a fu ture d a te  th is a ir  will be d iverted  to  th e  re tu rn  
side a fte r having passed th rough  the  pum p station.

Volumes of A ir  Entering the T u r f Shaft, etc.—  
The volum e of a ir entering  th e  T urf shaft a t  th e  
collar averages 270,000 cu. ft. per m inute. Of th is 
volume, 20,000 cu. ft. per m inute is used to  ven tilate  
the  engine cham ber on 31 level, 70,000 ventilates 
th e  various tram m in g  levels betw een 33 level 
and 39 level on th e  sub-inclined shafts (leakage 
th rough  th e  doors on these levels is included) 
and abou t 180,000 cu. ft. per m inute is concen­
tra ted  on the  bo ttom  levels—nam ely, 39, 40, 41, 
and 42. W hen th e  stopes on th e  higher levels 
are worked out, it will be possible to  concentra te  
m ore a ir on th e  b o ttom  levels.

I t  is of in te res t to  note th a t—•
(1) The w eight of a ir en tering  the  sha ft is 

approx im ate ly  15,500 tons per 24 hours.
(2) The a ir en tering  the  shaft travels tw o miles 

as in take  a ir and  an  average to ta l d istance of over 
five miles before again reaching th e  surface.

(3) The m inim um  volum e of a ir  pe r person 
em ployed underground exceeds 100 cu. ft. per 
m inute.

(4) The w ater carried  out of th e  m ine by  m eans 
of the  re tu rn  a ir am ounts to  over 1,100 gallons 
per hour.

Rock Temperatures.— The rise in the  tem pera tu re  
of the  rock w ith dep th  has alw ays been a m atte r  
of g reat in te rest in  connexion w ith deep mining. 
Tillard and  R anson found th a t  the  rock tem pera tu re  
in the  T urf section increased a t  a ra te  of one degree 
F ahrenheit for every 219 ft. of vertical depth . 
Their observations were carried ou t a t  vertical 
depths from  5,772 to  6,869 ft. below shaft collar. 
O bservations have been continued, by the  V entila­
tion  Officer, a t  each new level in  dep th  and  the  
results confirm those obtained by  Messrs. T illard  
and Ranson.

The highest rock tem pera tu re  y e t recorded 
is 100'6° F. a t  th e  43rd level, 7,852 ft. below shaft 
collar, th e  rock cover a t  th is  po in t being 7,918 ft. 
I t  is expected th a t  a t  8,500 ft. below the  shaft 
collar the  rock tem pera tu re  will be abou t 104° F.

Measures to Reduce the Heating Effect o f the 
Rock.— W hile large volumes of a ir are of first 
im portance in reducing the  heating  effect of the 
rock, other m easures w ith th is end in view m ay  be 
sum m arized as follows :—

(а) R elaxation  of R egulation 158 (10) (b).
(б) M aintenance of deep drains.
(c) Covering drains.
(d) W ater-tigh t trucks.

The m aintenance of w a ter-tigh t trucks is 
im portan t, because th e  drippings from  same keep 
the  floor w et and  increase th e  evaporation  of 
m oisture.

(e) Reduction of Turbulence.— This can  be accom­
plished by increasing th e  cross-sectional areas of 
a irw ays where th is  is feasible— for example, in 
m ain  shaft cross-cuts, rounding off sharp  corners 
and  rem oving all unnecessary obstructions. These 
m easures are also of th e  highest im portance to 
ob tain  th e  m axim um  volum e of a ir from  the fan 
th rough  th e  workings. A fan  running  a t  constant 
speed produces a definite m axim um  pressure, 
hence m ore a ir can  only be obtained by reducing 
the resistance of th e  airw ays. Pressure surveys 
w ith reliable aneroid or o ther barom eters are of 
th e  g reatest assistance to  determ ine where such 
m easures as are m entioned above are necessary.

Ventilation o f Stopes.— In  shafts, compression 
of the  a ir  is the  chief heating  agen t and  in intake 
levels th e  surrounding rock, b u t in  stopes a new 
factor comes in to  p lay — nam ely, oxidation. No 
figures have as ye t been published showing the 
effect of oxidation  in h eating  th e  a ir. Observations 
m ade a t  th e  T urf section a  few years ago show that 
ven tilation  of th e  stopes w ith  d rier a ir  and  reduc­
tion  of any  excessive use of w ater ten d s to  reduce 
the  rise in tem p era tu re  in  th e  stopes. The heating 
effect of oxidation  is pow erfully affected by increased 
ven tilation , falling in p roportion  as th e  volume 
rises.

Ventilation o f Stope Faces.— Air is adm itted 
and  discharged to  and  from  th e  stopes a t  th e  faces 
and  efforts are m ade to  course th e  a ir  along the 
faces in  order to  avoid useless c irculation  in the 
centre of the  stopes. In  special cases of particularly 
h o t stopes, com pressed a ir boosters a re  installed.

T  emperatures in  Stopes. —  The tem peratures 
experienced in th e  stopes are n a tu ra lly  of the 
greatest im portance, as th ey  ten d  to  be higher 
th an  anyw here else in th e  w orking zone of the 
mine. The tem p era tu res ten d  to  be higher 
because :—

(1) The a ir trave ls th e  m axim um  distance 
from  th e  surface to  reach som e of th e  stopes— 
i.e., those on the  la te ra l boundaries.

(2) As a stope increases in area, th e  a ir is exposed 
to  a  large rock surface.

(3) Fresh  rock is exposed a t  th e  face a fte r every 
blast.

(4) The h ea t produced a t  b lasting  is appreciable.
(5) The com paratively  large num ber of persons 

working in a  stope together w ith  their lamps 
giving off considerable am o u n t of heat.

(6) The ox idation  of m ineral dust and  of timber 
introduces a new and  im p o rtan t facto r in the 
heating  of th e  air, which is p ractica lly  absent in 
th e  in take  airw ays.

F o rtu n a te ly  th e  effect of th is  form idable list 
of factors can be overcom e by  th e  circulation 
th rough  the  m ine of a large volum e of air. This 
ensures th e  delivery to  th e  stope of a ir in which 
th e  tem pera tu re  of th e  w et bulb  is sufficiently 
low for w ork to  proceed in  com fort. I t  has long been 
recognized th a t  th e  tem p era tu re  of th e  a ir is of 
little  im portance in  connexion w ith  w ork a t  high 
tem peratures. In  o ther m ining fields m en are 
working in a ir a t  a tem p era tu re  above th a t  of the 
hum an  body. In  such conditions cooling depends 
on th e  tem p era tu re  of evapora tion  and  th is is 
indicated  by th e  w et bulb  therm om eter.

A large volum e of a ir passing th ro u g h  a stope
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directly reduces th e  effect of all the  heating  factors 
operating. I t  has th e  fu rther advantage of increasing 
the cooling power of th e  a ir by  increasing the  ra te  
of evaporation of sweat. Provided th a t  an  am ple 
volume of a ir is available  th e  tem p era tu re  in the
stope depends chiefly on its d istance from  the
shaft and the  num ber of working stopes th e  air 
has a lready traversed.

Development E nds.— The com pressed a ir released 
from rock drills assisted by  th a t blowing from 
a small je t on the  aux iliary  a ir pipe is sufficient to  
maintain cool conditions, as th e  following figures 
testify. In  a developm ent end 7,355 ft. below the  
collar of the  T urf shaft, 7 by  6-5 ft. in  section, 
the following tem pera tu res were observed :—

Dry Wet
° F. ° F.

Machines running  . . 89-2 84-0
Machines stopped . . 90-4 85-7

Two drifter m achines were drilling, each 
exhausting ab o u t 140 cu. ft. of free a ir per m inute. 
Compressed a ir was blowing from a ¿-in. jet, which, 
together w ith th e  exhaust from  th e  drills, gave an  
average volume of 180 cu. ft. of a ir per m inute. 
Three to  five boys w ith tw o or th ree  lam ps were 
present, the walls were wet, and  there  was a sm all 
pool of w ater on th e  floor. The n a tu ra l tem pera tu re  
of the rock a t  th is  dep th  was abou t 98° F.

Ventilation from th e  nearest th rough  connexion 
is, of course, essential. This is supplied through 
ventilation tub ing  by m eans of sm all electrically- 
driven fans. E lectrically-driven fans are used 
because they  function when m ost required— th a t  is, 
between shifts, when the  compressed a ir supply 
has been either cu t off or th ro ttled . The a ir heats 
up as it re tu rns along the  drive, b u t th is  effect is, 
in the case of long connexions, counteracted  by 
the cooling effect of a ir jets installed a t  intervals. 
In certain instances th e  ventilation  of developm ent 
ends is done by the  exhausting  ra th e r th an  by the  
blowing-in m ethod.

Return A irw ays.— The system  of hanging-wall 
support practised perm its of an  area being available 
for the passage of th e  re tu rn  a ir th rough  th e  old 
stopes, even when th e  hanging and  foot-wall have 
approached to  w ithin a foot of each other. The 
velocity of the  a ir passing th rough  the  old stopes 
is usually very low. Therefore, the  loss of pressure 
over the large area on a g reat length of the  re tu rn  
side of the mine is alm ost negligible.

The im portance of safeguarding re tu rn  airw ays 
and the outlets for th e  re tu rn  a ir can hard ly  be 
over stressed. A considerable curren t expenditure 
is being incurred on th is m ine in th e  construction 
and m aintenance of re tu rn  airw ays. The shafts 
along the northern  boundary  of the  property- are 
maintained in good condition for th is  purpose, 
although th ey  have long since ceased to  function 
as producers.

Surface righ ts have been obtained over the 
collars of th ree  shafts of defunct outcrop properties, 
which are situated  beyond the  northern  boundary, 
as they  constitu te  im portan t outlets. Access is, 
therefore, assured in order to  m aintain  sam e in 
good condition. In  order to  provide for the  
possibility of serious obstruction to  the  re tu rn  air 
on account of extensive settlem ent in  the  old 
stoped areas, special airw ays have been constructed 
in the foot-wall. The foot-wall drives and disused 
ore passes are utilized in the  general re tu rn  airw ay 
scheme. I t  m ay  be m entioned th a t  provision for 
return airw ays should be made during the early

life of a m ine if there is any  prospect of extension 
to  appreciable depth.

C o s t s .— The following list of T urf section figures 
gives an  indication of the  underground costs of 
a deep mine :■—

Sub-inclined shafts—sinking and  equipm ent, 
¿20 per foot.

D evelopm ent—to ta l cost, including cleaning, 
etc ., 65s. per foot.

Stoping, 28s. per fathom .
Shovelling and tram m ing, 2s. 2d. per ton  milled.
W inding, 2s. per ton  milled.
Pum ping, 9£d. per to n  milled.
Sanitation , Id. per to n  milled.
Support of workings, 20s. 6d. per fathom  broken.
V entilation, Is. 8d. per ton  milled.
S u m m a r y  o f  C o n c l u s i o n s .— C ertain problem s 

become prom inent in mining as great depth  is 
a tta ined . Some conclusions concerning these 
problem s have been reached and are here 
sum m arized.

Handling of M en, Rock, and M aterial.— Rapid 
lowering and raising of the shift is essential and 
special arrangem ents to  facilitate  th is should be 
made.

Sanitation and Health.—-Special precautions are 
necessary to  prevent infection w ith various diseases. 
To guard against heat stroke, stric t supervision 
should be m aintained over native  labourers, 
arrangem ents m ade to  see th a t they  are fed before 
going on shift and a system  of a probationary  period 
of work institu ted . A plentiful supply of drinking 
w ater is necessary. As conditions due to  dep th  
increase liab ility  to  accident, special a tten tion  to  
safety  m easures is essential.

Support o f Workings.— The ordinary system  of 
stope support by filled waste packs is adequate for 
depths down to  8,500 ft., provided th a t  th e  packs 
are su itably  spaced, strongly constructed, and 
m aintained well up to  the  face.

Control of Rock Pressure.—V ertical shafts should 
be p rotected  by  large shaft pillars. Inclined shafts 
and cham bers and m ain drives should be situated  
in the  foot-wall and th e  pressure on same eased 
by stoping above. The size of drives and cross-cuts 
should be lim ited. Special measures are necessary 
for the protection of drives. Stope faces should be 
set back a t  the  bottom . The m ining of rem nants 
should receive special attention .

Ventilation.—
(1) The fan should be placed so as to  ensure 

th e  circulation of the  m axim um  volume of the 
in take  a ir through the  workings.

(2) The greatest a tten tio n  should be paid to  
the  prevention of leakage.

(3) Large volumes of a ir are practically  insulated 
from the heating  effect of rock surrounding shafts.

(4) Excessive high tem peratures can be avoided 
in  shafts down to  very great depths.

(5) Foot-wall drives are essential as a means 
of d istribu ting  th e  in take  air free of contam ination 
by re tu rn  air.

(6) In  levels the  heating effect of the rock cannot 
be a ltogether avoided, b u t can be reduced to  
m oderate dimensions.

(7) The heating  effect of the  rock from a wet 
surface is m uch greater th an  from a dry  surface.

(8) The heating  effect of the  rock is affected to  
som e ex ten t by  the  degree of turbulence in the  
air.

(9) In  stopes the  heating  effect of oxidation 
m ay  be an im p o rtan t factor.
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(10) O xidation can  be reduced by  drier 
conditions.

(11) Compressed a ir alone will m ain ta in  cool 
conditions in developm ent ends.

(12) The safeguarding and  m ain tenance  of 
adequate  re tu rn  airw ays is of th e  g reatest 
im portance.

Finally , i t  m ay  safely be s ta te d  of th is mine 
th a t  m ining will be possible to  a d ep th  of 8,500 ft. 
w ithou t an y  rad ical change in th e  p resen t methods 
of e ither m ining or v en tila tio n  and, in general, 
th is  conclusion does no t exclude th e  possibility 
of m ining to  m uch g reater dep ths if values and 
costs perm it.

S H A F T  S I N K I N G  IN O N T A R I O
A description of sinking practice  and  costs a t  

th e  C entral Shaft of M acassa Mines, L td ., K irk land  
Lake, O ntario, is given by G. A. Howes in  the  
Canadian M in ing  Journal for March. The au th o r 
says th a t  few m ining com panies have had  an  
opportun ity  to  keep costs in  th e  sam e m anner 
as Macassa for a  sim ilar dep th  of shaft. In  th is case 
no o ther m ining operation was being carried  on 
during th e  period by  th e  p lan t. L a tera l w ork 
was being done, however, from  th e  2,475-ft. level 
of th e  adjoining p ro perty  by  th a t  com pany 
tow ard  th e  Macassa shaft. This driving was 
tim ed  so th a t  i t  would reach to  w ith in  160 ft. of 
the  shaft by  th e  tim e th e  sinking operation  had  
reached th e  required  depth . I t  was th e n ' only 
a m a tte r  of a  short cross-cut to  connect th e  two. 
Hence the  sinking operation absorbed all charges 
save a cap ital account of buildings, surface 
m achinery, th ree  underground pum ps, and  drills.

A to ta l dep th  of 2,489 ft. was sunk. An ad d i­
tional 143 ft. of sta tio n  cu ttin g  and  80 ft. of cross­
cu tting  a t  the  sta tions was done. The to ta l cost 
per foot of sinking am ounted  to  $70-93. The 
sta tion  cu ttin g  and cross-cutting  costs am ounted  
to  $55-99 and  $18-09 respectively.

P lan t design, purchase, and  erection was carried 
ou t by  Mr. A. J. K east, under whose supervision 
th e  sha ft w-as sunk to  a dep th  of 1,600 ft. W hile 
Mr. K east, a t  th is  stage in  th e  operation , was 
appointed  m anager of th e  B eattie  Gold Mines, 
L td ., he rem ained w ith  th e  com pany in  a  con­
sulting capacity .

From  inform ation  gained in diam ond drilling 
from surface, by  a s tu d y  of both  th e  surface geology 
of th e  p roperty  and  th e  underground geology and 
ore occurrences along th e  m ain  K irk land  Lake 
fau lt zone fa rth e r east, i t  was decided to  explore 
th is break  a t  depth. The best location, for geological 
reasons, was near th e  centre of th e  p roperty .

T a b l e  1 

C o s t  o f  P l a n t  B u i l d i n g s

B u ild in g

Office . . . .  
H o is t and  C om ­

p resso r house 
D ry  . . . .  
B o ile r house

(for h ea tin g  p lan t 
only)

B lack sm ith ’s shop  
T o p m a n ’s house 
P u m p  house 
S u b s ta tio n  . 
P ow der m agazine .

Cap-house .

S ize
{feet)

20 b y  20

50 b y  30 
19 b y  25 
25 b y  17

17 b y  22
11 b y  11 
10 b y  8
12 b y  12 
10 b y  8

6  b y

T y p e  o f  const'n

F ra m e  : fin ished  in ­
side w ith  g y p ro c. .

d o .............................
d o .............................

2 b y  4 in . a n d  sp ruce  
lu m b er co v ered  o u t ­
side  w ith  good 
q u a li ty  rocfing

d o .............................
d o .............................
d o .............................

S am e as office 
S am e as b o ile r house, 

e x c ep t w ith  good 
jac k  pine lu m b er 
floor

Sam e as p u m p  house, 
b u t  w ith  go o d  floor

against fire. M aterials, p lan t, and  equipm ent 
were hauled  2 miles over an  im proved Government 
road and  ha lf a  mile over a  newly-constructed 
mine road. The to ta l cost of constructing  the 
m ine road was $2,297-00.

No m ore buildings th a n  were necessary for the 
job a t  hand  were constructed . D uring th e  sinking 
of the  first 40 ft., p rio r to  p u ttin g  in a concrete 
collar and  erecting  th e  headfram e, building con­
stru c tio n  was being carried  out. W hile these 
stru c tu res were required  in  connexion w ith  shaft 
sinking, th ey  also serve during  subsequent under­
ground developm ent and  hence are no t strictly 
chargeable to  shaft sinking. This also applies 
to  th e  larger item s of equ ipm ent costs which are 
listed in th e  nex t section.

Surface P lant E quipm ent Costs.— The figures 
in  Table 2 cover th e  costs of p lan t equipm ent, 
including freight and  haulage a n d  th e  cost of 
in stallation .

T a b l e  2

Office e q u ip m e n t . . . . 636-00
H o is t an d  in s ta lla tio n  (excep t

fo u n d atio n s) . . . . 25,548-00
H o is t fo u n d a tio n s  . . . . 1,275-00
C o m p resso r an d  in s ta lla tio n  (ex cep t

fo u n d a tio n s)  . . . . 7 ,649-00
C om presso r fo u n d a tio n s  . 845-00
H ea d fra m e  . . . . . 2 ,938-00
B la c k sm ith ’s sh o p  e q u ip m e n t . 337-00
S te e l sh a rp e n e r  . . . . 2 ,462-00
D ry-house  eq u ip m e n t 23-00
C ap-house . . . . . 75 -00
S u b s ta tio n  e q u ip m e n t 6 ,528-00
W a te r  su p p ly  sy s te m 327-00
F ire  p ro te c tio n  . . . . 49-00
M iscellaneous su rface  e q u ip m e n t 62-00
S urface  tra c k  . . . . 57-00
S urface  p ip e-lin es  . . . . 773-00
S urface  p u m p s an d  m o to rs 399-00
H e a tin g  sy s te m  . . . . 801-00
B o ile r  fo u n d atio n s  . . . . 26 -00

T o ta l  su rface  p la n t  e q u ip m e n t . $50,810-00

Cost
$

784-00
1,960-00

787-00
380-00

561-00
249-00

97-00
558-00
455-00

23-00

$ 5 ,8 5 4 -0 0

An area  of ab ou t eight acres was cleared around 
th e  chosen shaft site for th e  erection of th e  necessary 
p lan t buildings, for rock dum p, and  for p ro tection

Description of P lant Equipm ent.— The principal 
item s of equipm ent consist of a  m odern electrically- 
driven hoist, a compressor, transfo rm er and sub­
sta tio n  equipm ent, steel sharpener and  other 
shop equipm ent, surface pipe-lines, pum ps, small 
heating  p lan t, and  headfram e.

The hoist is a  72 in. by  36 in. double drum, 
having a capacity' of 15,000 1b. on a single drum, 
a t  a speed of 1,000 ft. per m inute  an d  powered by 
a 150-h.p. induction  m otor.

The com pressor is a 20-12 in. by  14 in. angle 
com pound m achine delivering 1,000 ft. of free air 
per m inute.

The headfram e is a 6-post A -type tim b er structure 
60 ft. in  height and  fully  enclosed w ith  painted 
corrugated  iron sheeting. There are two head 
sheaves and  tw o com p artm en ts equipped with 
safe ty  doors for dum ping th e  sinking-buckets.

Underground Equipm ent.— Sinking equipment 
consisted of the  usual rock-drills hose, and 
accessories, sinking-buckets and  crossheads, pumps, 
signalling system , an d  sm all tools.
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Drilling an d  b las tin g

M ucking •
T im bering 
Concreting 
H oisting  .
D ecking and  ro ck  d isposal
V entila tion
Pum ping
Supervision an d  W o rk m en ’: 

pen satio n  . 
M iscellaneous

T a b l e  3

S h a f t  S i n k i n g  C o s t s  p e r  f o o t  s u n k  ( 2 ,4

S in k in g  D rill, d rill
Labour arid repairs, steel, a ir  Power 
Supervision  and water lines  

1 0 - 3 7 8  3 -5 6 4  ( m a t ’l)
3 * 0 6 2  ( l a b o u r )  2  ■ 8 9 i

1 0 - 8 8 4  
3 - 5 4 6

Com-

2 - 9 8 7
3 - 5 7 0

4 - 8 1 0

3 6 - 1 7 5

1 - 5 1 9

•145Total D irec t Costs
P roportion  of G eneral Charges

T o ta l Cost p e r  fo o t su n k  . . . . . .

S h a f t  S i n k i n g . — Sinking comm enced on May 25, 
1931, and the  desired dep th  was reached on 
August 7, 1932. D uring  Jan u a ry , 1932, an advance 
of 205 ft. was m ade, b u t th e  average per m onth  
during the operation was 172 ft. of shaft, 17 ft. of 
station, and 15 ft. of cross-cutting.

The shaft is 9 ft. by  17 ft. of rock excavation, 
timbered w ith 8 in. by  8 in. B.C. fir in three com ­
partments. The m an-w ay is 5 ft. 6 in. by  3 ft. 9 in. 
and the hoisting com partm ents 5 ft. by  5 ft. 6 in. 
in the clear. Sets are 7 ft. centres and  bearing 
timbers are p u t in a t  250 ft. in tervals. The m an­
way is separated  from  th e  hoisting com partm ents 
by 1 in. by 7 in. sheeting.

Since the  rock form ation and shearings strike 
east and west and the  long dim ension of the  shaft 
is north and south, any  slabing off from  the  walls 
occurred only a t  the  ends where narrow. This 
necessitated lagging the  ends only. E ight-inch 
round spruce tim ber was used for th is  and for 
below and around th e  stations.

The m an-w ay com partm ent contained the  ladders, 
a 6-in. air line, a 4-in. w ater discharge line, a lj- in . 
water line which supplied the  m achines, a 16-in. 
galvanized iron ven tilating  pipe, and  the  electric 
signal and power cables. Through th is ventilating  
pipe the smoke was draw n to  surface a fte r each 
blast by a 7J-h.p. exhaust fan and  w ithin half an 
hour after a b last th e  m en were able to  re tu rn  
to work.

Sinking was carried on in th ree  eight-hour 
shifts. Each shift consisted of six men, one of whom 
was the leader. This leader was held responsible 
for the work done on his shift. In  add ition  to  
the sinking crew there was a ho istm an  and a deck- 
man on each shift. A m an helped the  deckm en 
during the m ucking periods. In  add ition  to  doing 
the necessary work on deck the  deckm an fired 
the boiler for heating during th e  w inter m onths. 
A topm an looked afte r drill m aintenance, pum ps, 
etc., and was responsible for supplies being a t  the 
shaft collar when required. The m echanical 
work was under th e  charge of th is m an and the 
responsibility of th e  care and condition of the  cables 
rested w ith him . One b lacksm ith  did th e  steel 
sharpening and th e  necessary general work. In  
the heavy general work which came up he was 
given a helper. This happened on an  average of 
one day a week. In  case of an  accident, sickness, 
or lay-off of shaftm en four spare shaftm en were 
always on call so th a t  in  any  event the  shift was 
always complete. Each shaftm an was given three 
holidays per m onth, his vacancy being filled by  
one of th e  spares. E ach of the  three shifts was

2 - 9 7 1

•0 5 0
• 5 3 6

■125

■581

Explosives Tim ber Concrete Other Tota l
Collar Su p p lies

6-367 •218 26-488
•166 11-050

6-087 9-633
■215 -215

2-224 8-182
•033 3-603

1-569
1-698 2-234

4-810
•509 •634

6-367 6-087 •215 4-848 68-418
2-512

$70-930

capable of carrying on either drilling, mucking, 
or tim bering, so th a t  the  operation was kept 
continuous.

(1) Drilling .— Four drills per drilling shift were 
used w ith one spare taken  down in case of trouble. 
These were 3J-in. w ater leyner type drifters equipped 
w ith plugger handles. These m achines were care­
fully inspected a fte r each drilling and repaired 
if necessary.

T a b l e  4

C o s t s  i n  U n i t s  o f  L a b o u r , P o w e r , a n d  S u p p l i e s

M a n  hours 
per foot

L ab o u r—
D rilling , b lasting , an d  blow ing sm oke . . 8 -52
M uck ing  . . . . . . . .  11-53
T im b erin g  . . . . . . .  2-61
B aling  w a te r  . . . . . . . 0 -65
M iscellaneous an d  de lay s  . . . . . 0 -93

T o ta l S h a ft Crew 
F e e t p e r  8  h o u r  m an  sh if t— sh a ft crew  only— 0 • 33.

S urface Crew—
H o is tm en  . . . . . .
D um ping  an d  d isposa l of ro ck  .
B lacksm ith ing , s tee l sharpen ing , d rill rep a irs , and  

genera l surface . . . . .
Superv ision  an d  clerical . . . .

T o ta l m an h o u rs  p e r fo o t surface 
F e e t  p e r  m an sh ift, surface 

T o ta l  c rew -shaft an d  surface—
M an h o u rs  p e r  fo o t . . . .  
F e e t  p e r  8  h o u r m an sh ift

2 4 - 2 4

M ateria ls  an d  supplies—  
E x plosives :

4 0 %
5 0 %
6 0 %

4 - 4 4
7 - 9 0

3 - 2 8
2 - 8 0

1 8 - 4 2
0 - 4 3 3

4 2 - 6 6  
0 - 1 8 7  

Per foot 
o f shaft

T o ta l all s tre n g th s
T im b er :

S h aft se ts  (8 in . b y  8 in. tim ber) 
B locking  (8 in . b y  8 in.) 
S h ea th in g  (1 in . b y  7 in .) . 
G uides . . . .

pounds

B.M.

1 9 - 0
7 - 7
2 - 5

2 9 - 2

8 5 - 0
1 7 - 2

5 - 0
1 2 - 5

T o ta l . . . .  „  119-7
R o u n d  lagging (8 in . poles) L in ear fee t . 18-0
D rill S teel . . . .  p o u n d s 2-0

T a b l e  5 
P e r f o r m a n c e  D a t a  

D ay s w o rk ed  in sh a ft . . . . . .  4 ' 23
P rogress p e r  d a y  o f 24  h o u rs  . . . .  fee t 5 • 90
P ro g ress  p e r  ro u n d  . . . . . . .  5-03
N u m b er of ro u n d s  co m p le ted  . . 4 - 9 5
D rilling—

N u m b er of holes p e r  ro u n d  . . . .  3 8
N u m b er of s tee ls  sh a rp en ed  p e r  ro u n d  . . 195
T o ta l drilling  p e r  ro u n d  . . . .  fee t 300
D rilling  p e r  fo o t  o f ad v an ce  . . ■ ,, 59 -64
A verage n u m b er of b u ck e ts  ho isted  p e r ro u n d  . 67 -7
A verage n u m b er  of b u ck e ts  h o isted  p e r  fo o t of

ad v an ce  . ■ • • - - . 1 3 - 4 5
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The ty p e  of cu t found m ost sa tisfactory  was 
the  double V. An average of 38 holes was drilled 
per round, 16 in th e  cu t and  22 in th e  square. 
The average drilling tim e, including se tting  up, 
tak in g  down steel, and  loading th e  cu t holes, was 
4 |  hours.

One-inch quarter-octagon  steel was used. One 
round required 195 pieces of steel on th e  average ; 
th e  gauges varying from  15 in. for s ta rte rs  to  
I f  in. for fifths.

Air and w ater were supplied to  th e  drills th rough  
a header or m anifold. W hen w ork o ther th a n  
drilling was being done th is was left a t  th e  sta tion  
nearest th e  bo ttom  and, a t  th e  beginning of a 
drilling period, w as suspended on one of the  cables 
a t  th e  required  heigh t from  th e  bo ttom . The 
.other com partm ent was th en  free for baling w ater. 
Line oil lubricators were placed betw een the  header 
and th e  a ir hoses for drill lubrication.

(2) Blasting.— 50%  gelatine dynam ite  was used 
in blasting  th e  cu t and  40%  in th e  square. The 
cu t holes were blasted  and  m ucked clean before 
th e  square-up holes were leaded. An average of 
half an  hour was tak en  in loading and blasting each.

Delay action  all-m etal de tonators were used. 
These ranged from  0 to  10 and  were fired from  
an  electric 110-volt sw itch a t th e  surface.

A tw o-ton blasting  set was kep t chained to  the  
bo ttom  of th e  las t set of tim ber and  was lowered 
by m eans of tw o l j- to n  chain blocks in tim bering  
periods.

(3) M ucking .— To a dep th  of 1,800 ft. th ree  
2,200 lb .-capacity  sinking-buckets were used. From  
th a t  dep th  to  th e  bo ttom  these were replaced by 
th ree  3,000-lb. buckets, th e  difference in  size 
m aking up for lost tim e in  hoisting th is  d istance. 
M ucking th e  cu t took  from  3 to  3 |  hours on th e  
average and  th e  square-up from  7 to  8 hours. 
One bucket of w ater was hoisted  to  every  5 of

m uck. The cu t averaged 26 tons an d  the  square 
72 tons.

(4) Handling W ater.— A part from  th e  water 
from  th e  drills no flows were encountered  below 
th e  500-ft. horizon. The w ater cam e in from 
fractures all th e  w ay from  surface to  th is level. 
A 50-g.p.m. pum p, driven by  a 10-h.p. motor, 
was installed  in  th e  500-ft. sta tio n  where a dam 
was bu ilt. W ater rings were p u t around  the shaft 
above th e  sta tio n  w ith  pipes leading from  them 
to  the  dam . In  spite of th e  rings some water 
kep t going below. A t th e  1,000-ft. level station 
ano ther dam  was p u t in and  a  110-g.p.m. pump 
powered by a 20-h.p. m otor installed  w ith  two more 
rings ju s t above th e  sta tion . B oth  these pumps 
discharged d irect to  surface. This procedure solved 
the  w ater problem  as far as was necessary. Baling 
took  care of th e  rest un til sinking was completed 
when m ore pum ps were added  below.

M ost of th e  frac tu res where th e  flows were 
encountered  down to  th e  500-ft. horizon were 
cem ented off by  m eans of a  heavy  pum p, the 
cem ent being forced in under pressure a fte r holes 
h ad  been drilled in to  them .

Cost of S in k in g .— Table 3 shows th e  itemized 
sinking costs for th e  shaft in  which th e  to ta l cost 
is d istrib u ted  over th e  several operations involved. 
D evelopm ent costs w hether for sinking, driving, 
cross-cutting, or rising are usually  higher during 
a  purely  developm ent program m e th an  similar 
costs a t  a producing property , since in the  former 
instance th e  developm ent w ork m ust absorb all 
pum ping, surface costs, and  overhead charges, in 
th e  la t te r  instance borne in  large m easure by ore 
p roduction .

The shaftm en  pa id  for th e ir  own shovels over a 
consum ption  of tw elve p er m o n th  and  for all 
explosives over $5-60 per foot. They earned an 
average of ab o u t $8'50 per shift.

P O S T M A S B U R G  M A N G A N E S E  D E P O S I T S
In  th e  M a g a z i n e  for May, 1927, ex trac ts  were 

given from  a  report by  Dr. A. L. H all on the  
im p ortan t deposits of m anganese discovered by 
Capt. T. L. Shone in 1922 close to  Postm asburg  
in th e  Cape Province, a m ap of the  deposit being 
also reproduced. F u rth e r work by  Dr. L. T. Nel 
was sum m arized in the  issue for June, 1929. A new 
account of these deposits has now been w ritten  by 
Dr. A. L. du Toit and  appears in Economic Geology 
for M arch-A pril. E x trac ts  from  th is  article  are 
given here, th e  au th o r being particu la rly  in terested  
in th e  origin of th e  m anganese as he does not 
agree w ith th e  syngenetic theo ry  advanced by 
Schneiderhohn in his description of the  deposits 
published in 1931. The first sections of the  paper 
deal w ith  th e  geological struc tu re  of th e  area, 
the  features ind icating  replacem ent as th e  mode of 
origin, and the  process of replacem ent envisaged 
by th e  au thor. Going on to  th e  ores them selves 
the  au th o r says th a t ,  as poin ted  ou t by  H all and 
Nel, tw o m ain types of ore are present : (a), a grey 
to  b lack am orphous or cryptocrystalline kind 
w ith  occasional banded, botryoidal, or drusy  
struc tu re , and  w ith a specific g rav ity  as low as 
4-3 ; and  (b), a  g littering  steel-grey to  blackish, 
finely to  coarsely crystalline kind in which pyram idal 
to  pseudo-cubic faces m ay  be recognized, th e  specific 
g rav ity  ranging from 4-8 to  5-0. In  (a) psilomelane

predom inates, while m uch of (b) agrees well with 
b raun ite , though  Schneiderhohn has shown that 
th e  Ind ian  m ineral s itap a rite  is a lso represented, 
building th e  larger crystals. The ore mined is 
a m ix ture  of (a) and  (b), com m only an  in tim ate  one, 
w ith  the  re la tive  p roportions vary ing  greatly  even 
in different p a r ts  of a h and  specim en, though in 
pa rticu la r quarries one kind m ay  predom inate.

As th e  paragenetic  schem e deduced by 
Schneiderhohn includes not only metamorphic, 
b u t pre-m etam orphic m anganese m inerals, some 
slight m odification thereof is dem anded when an 
epigenetic origin is postu lated . W ith  such amend­
m ent th e  ore-m ineral transfo rm ation  would normally 
be :— m anganese gel —> “ psilom elane ” -*■ pyro- 
lusite and  polianite  —>- braun ite  —* s itap a rite—which 
is suggestively in th e  order of increasing density. 
The derivation  of s itap a rite  from  braunite  would 
need th e  rem oval of SiO„ and  th e  add ition  of Fe20 3, 
and  Schneiderhohn has shown th a t  th e  la tte r has 
been furnished by tin y  inclusions of hem atite  in 
the  braunite. L ike th e  m inute  flakes of mica 
th ey  are set roughly paralle l to  th e  bedding of 
the  paren t shale and are regarded by him  as marking 
layers p rim arily  richer in  iron, b u t by  th e  author 
as laminae selectively im pregnated  by  ferric hydrosol, 
which is in process e ither of expulsion or of absorp­
tion  in to  th e  new-forming m anganese mineral.
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The transform ation would require the  elim ination 
from the b raunite  of m ost of its silica. The clayey 
matter, on the  o ther hand, becam e recrystallized 
into diaspore (mainly) and  soda-m argarite (rarely). 
It is clear th a t ,  in the  progressive enrichm ent of 
the ferruginous m anganese ores or in the m anganiza- 
tion of the B linkklip breccia or G am agara con­
glomerate w ith th e ir hem atitic  inclusions, most 
of the ferric oxide so set free m ust have been passed 
up to higher levels to  give rise therein  to  hem atitic  
impregnation and  ores.

Under m etam orphism  the s tru c tu re  of the  ore 
has changed progressively from am orphous to  
coarsely crystalline, though  even in the  la tte r  
all traces of th e  bedding of th e  replaced rock, 
where such was shale or conglom erate, have not 
always been obliterated . In  the  braunite-rich 
varieties th a t m ineral is comm only xenoblastic 
to idioblastic, b u t the  m ost highly-altered types 
carry porphyroblasts of s itap a rite  and diaspore— 
significantly both  sm all-volum e minerals. Although 
Schneiderhohn holds th a t  there  are no signs m icro­
scopically of in ternal stress-m ovem ent it should 
be emphasized th a t  th e  trip le  or quadruple 
recrystallization of the  m anganese com pounds 
deduced by th e  m icroscope could be anticipated  
to have m asked any  such action, since it is in a 
sense analogous to  the  annealing process in 
metallurgy.

The above m ineralogenetic picture is doubtless 
more sim ple th an  th e  tru th . Each param orphism  
must have brought abou t its corresponding 
shrinkage in volume and, owing to  repeated 
fracturing of the  ore-zone by sub-surface solution, 
fresh colloidal com pounds of Mn and Fe together 
with S i0 2 and B a m ust have been introduced 
intermittently. The recorded presence of younger 
growths of psilomelane, pyrolusite, and wad, more 
especially w ithin cavities, thereby  finds a ready 
explanation.

Hall and Nel have poin ted  out th a t  the  low 
proportion of sulphur present (about 0-05%) is 
wholly insufficient to  fix the barium , indicating 
that most of th a t elem ent is in chem ical com bina­
tion in the m anganese m inerals ; th is also seems 
to be the case w ith some of the silica and the  small 
amount of potassium  th a t  is present.

A characteristic and valuable p roperty  of the 
ores is their extrem ely hard, m assive, and more 
or less crystalline structure , the  m ateria l being in 
the m ain harder th an  steel. The cavities form 
a fraction of the  to ta l bulk and  are either em pty  
or partially  or com pletely filled w ith wad or barite, 
more rarely with opal. An incip ien t greenish 

. sheen accom panied by m ottlings of wad signals 
a lower grade, as does also a fissile s truc tu re  in 
the finer-grained types th a t have com m only arisen 
from shales. W here relics of conglom eratic or 
brecciaform structures are detectable the  pro­
portion of iron is alm ost invariab ly  high. W here 
the parent rock has been chert irregular blebs or 
patches of cherty  silica or of recrystallized quartz  
are dotted  unevenly through th e  m assive ore, 
tending to  give the m aterial a curious brecciaform  
appearance (sausage-ore).

The content of m etallic m anganese in  places 
exceeds 54 per cent, bu t comm only is less. Analyses 
of the various types have been published by Hall 
and Nel, which show th a t  th ey  are particu larly  
low in S and P. Since these analyses have been 
based on sm all sam ples the  following bulk analyses 
of overseas shipm ents m ade by the  Manganese

Corporation during 1930-31 will be of value :—
%  Mn Mn Fe S i0 2 A hO s BaO P

O ver 52 . 52-41 7-15 6-22 1-36 1-54 0-061
50 to  52 . 50-93 7-65 6-02 1-61 1 - 78 0 -073
47 to  49 . 48-12 11-24 5-79 2-35 1-83 0-079
42 to  45 . 43-87 14-91 5-59 2-21 2 -4 8 0 -088

The regular rise in  the  proportion  of im purities 
w ith fall in the  m anganese content, save in the  
case of th e  silica, is notew orthy.

The w riter has suggested th a t  th e  tectonic 
h isto ry  of th e  area m ay be com pared w ith th a t  of 
the Swiss Jura , where upper com petent beds, 
resting upon and  moving over a shaly sole, were 
folded w ith bu t lim ited buckling of the m assive 
s tra ta  beneath. A t Postm asburg th e  varied 
s tra ta  from the  ore-zone upwards have been tilted  
and folded over large areas, whereas the  supporting 
dolomite alongside shows only lim ited undulations. 
The “ sole ” in  th is case was constitu ted  by the  
upper con tact of the  dolomite which suffered 
solution, so th a t the  overlying beds, in adjusting  
them selves to  the  folding and solution of the 
basem ent, suffered considerable tilting  and 
fracturing.

Puckering, together w ith thickening of the  ore- 
body, occurs along anticlinal axes, ju st as in 
" saddle reefs,” and in one case erosion has laid 
bare the  corresponding swelling along the  trough. 
Nevertheless, despite such folding, the zone— 
hem atitic  above, m anganiferous below—displays 
a  rem arkable regularity  though, as s ta ted  earlier, 
it tends to  a lter appreciably  its boundaries and 
stra tig raphical " h o r iz o n ” along and across the 
strike. These, and other observations, suggest th a t  
the  m etasom atism  was effected m ainly during the  
earlier phase of crustal m ovem ent, the subsequent 
stages thereof bringing about the  deform ation of 
the  s tra ta  and of the soft m ineral replacem ents, 
th e  dehydration  of the la tte r, and the 
crystallizing of new m inerals therein. I t  can also 
be surm ised th a t th e  circulation of waters in the  
dolomitic basem ent and hence the  positions of 
the principal solution-belts were both influenced, 
if no t governed, by  the  progressing deform ation 
of the  zone of replacem ent.

M etasom atism  probably ceased w ith the  term ina­
tion of the folding and the  subsequent erosion of 
the  region in pre-Carboniferous tim es, b u t it is 
likely th a t  m inor additions and rearrangem ents 
of the Mn, Fe, and Si continued and m ay even be in 
progress to-day. I t  is instructive to  note th a t 
in  the  dolomite territo ry  loose pebbles and even 
the  hard  surface soil become coated in a few years' 
tim e with a dense p a tina  of psilomelane through 
the  evaporation of soil-water bringing up traces of 
m anganese salts. As y e t no clear evidence has 
been obtained to  support appreciable secondary 
surface enrichm ent, though in  a num ber of places 
im p ortan t accum ulations of high-grade detrital 
m anganese ores have been formed by the  direct 
solution of the  upperm ost p a r t of the  dolomite 
and  the  release of its sporadic seams of prim ary 
ore. Schneiderhohn has detailed th e  secondary 
developm ent of polianite, pyrolusite, psilomelane, 
quartz , and chalcedony, b u t it would seem more 
likely th a t some of these transform ations really 
m ark  the  final stages in the  m ain m ineralization 
and  are no t tru ly  recent phenomena.

No close comparison can be made w ith any of 
th e  well-known deposits of the  world which, in 
view of the  unique set of circum stances a ttending 
the  em placem ent of the  South African bodies, is
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hard ly  a m a tte r  for surprise. The w riter has, 
however, draw n a tten tio n  to  a paralle l w ith  the  
B urnier and Rodeio deposits of M inas Geraes, 
Brazil.

There can be no doubt th a t  an  in tensive study  
of the  Postm asburg fields, as th ey  are opened up, 
will yield m uch inform ation of g reat m ineralogenetic 
im portance. In  the  m eantim e it is freely ad m itted  
th a t  the  p resent con tribu tion  only touches the  
fringe of th e  various problem s involved in  these 
rem arkable occurrences.

M i n i n g .— In  th e  E aste rn  B elt developm ent 
has so far been confined to  th e  several outliers 
betw een Doorn P u t and  K lipfontein, where the  
ores are p ractica lly  restric ted  to  the  chert zone, 
th e  dip of which is com m only low. The deposits 
do n o t form  a single bed, b u t a  discontinuous 
series of p a rtia l or com plete replacem ents of various 
horizons, a m a tte r  for surprise being th e  q u an tity  
of ore so frequently  disclosed upon opening up 
w hat would casually  seem alm ost barren  ground. 
Despite th e  unprom ising n a tu re  of m uch of 
th e  outcrop good tonnages can  be an tic ipa ted  
from  th is section and  no t im probably  from  some 
of th e  o ther outliers fa rth e r to  the  north . In  
places a  high Mn conten t is found, 59-60% , and  
th e  ores are low in Fe and A1 bu t, as would be 
expected  from  th e ir  parentage, high  in  SiOa, 
though S and  P  are bo th  insignificant.

There are large am ounts of hem atite  in  the  
cappings of B linkklip  breccia, m ore particu larly  
on th e  K lipfontein H ills. These, which were 
described by  W agner, are of Bessem er grade w ith 
65-69%  Fe ; 0-1-0-15%  P 20 6 ; and  0-2-0-3%  S, 
the  la t te r  due to  traces of pyrite .

In  the  W estern B elt developm ent has been 
active over the  nine-m ile stre tch  betw een Beeshoek 
and  Paling, where th e  beds replaced are  chiefly 
M atsap, th e  workings hav ing  purposely been 
strung  out so as to  section the  m ineralized zone. 
A lthough a regular and persisten t feature the  
la tte r  shows considerable va ria tio n  in the  degree 
of its  m ineralization  from  po in t to  point, b u t 
appears to  be m ineable over th e  g reater proportion  
of th e  outcrop w ith in  th is  section. I t  is surprising 
how m uch ore is present even in  w orking faces th a t 
do no t look prom ising. The ra tio  of ore to  waste

over m ost of th is  stre tch  can be tak e n  as lying 
betw een 1 : 6 and  1 : 3.

N orm ally  th e  ore grades upw ards in to  hematitic 
types and  th e  p u rity  of th e  m ate ria l can  be deter­
m ined to  w ith in  close lim its by  th e  t in t  of the 
sm oke produced during b lasting  ; w ith increase 
of th e  iron con ten t, th e  colour changes progressively 
from  black  th rough  chocolate to  red. The per­
centage of iron is com m only h igher th a n  th a t of 
silica. Alurrfina is rem arkab ly  low, 1-3-2-3%, 
which proves th e  thorough replacem ent and 
e lim ination  of th e  dom inan tly  argillaceous material 
and  fu rtherm ore shows th a t  these ores are not 
m ere la te ritic  m uds, s ta tica lly  m etam orphosed.

The ex te n t of ou tcrop being so great, mining 
under cover will be unnecessary, exploitation 
resolving itself in to  quarry ing  w ith  separation 
from  th e  w aste and  th e  iron-rich v a rie tie s; 
the  la tte r , though  a t  p resen t discarded, m ay in the 
fu ture  be used for m aking ferro-m anganese. The 
zone is m oreover accessible ; dips a t  low to  moderate 
angles westw ards, save in  th e  folded and hilly 
cen tra l section ; an d  th e  w ater-tab le  is deep. 
The ore is excessively h a rd  an d  averages 8 cu. ft. 
to  th e  short to n  when solid an d  ab ou t 13 when 
broken. A t th e  cen tra l depot a t  M ancorp the  ore 
is classified in to  four grades, crushed to  lumps 
not exceeding six inches across, an d  railed to  the 
50,000-ton loading-plant a t  Congella, Durban, 
743 miles d istan t. F re igh t charges account for 
th e  g reater p a r t  of th e  costs of production .

A lthough developm ent has show n th e  un­
certain ties involved in  m aking  close estim ates on 
these fields, there  can  be no d o ub t as to  th e  huge 
tonnages available  even down to  shallow depths 
and, w ithout considering th e  extensive a rea  to 
the  north  of Paling  or th e  E aste rn  B elt, th e  to tal 
reserves m ust furtherm ore be enorm ous ! The 
o u tp u t has h ith e rto  been exported  m ain ly  to 
Am erica and  Jap an , b u t negotiations are proceeding 
tow ards th e  estab lishm ent of a ferro-manganese 
ind u stry  on a large scale in Canada. The hardness 
and  re la tive  p u rity  of th e  ore have commended 
it to  consum ers and, w ith  th e  re tu rn  of the  world 
to  less abnorm al conditions, im p o rta n t develop­
m ents can be an tic ip a ted  on th e  Postm asburg 
m anganese fields.

M I C R O S C O P IC  A N A L Y S I S  W I T H  A N  I N T E G R A T I N G  S T A G E
In  Economic Geology for M arch-A pril F. E. 

Thackw ell describes th e  app lication  of q u an tita tiv e  
m icroscopic m ethods w ith  an  in teg rating  stage to  
geological and  m etallu rg ical problem s. The a u th o r 
says th a t  th e  m ain  purpose of his a rtic le  is to  
d ire c t a tte n tio n  to  a new developm ent in th e  field 
of m icroscopic analysis, which should prove of 
im portance to  progress in th e  scientific solution 
of geological, m ineralogical, and  m etallurgical 
problem s th a t  are dependent upon m icroscopic 
d a ta . T his new developm ent is in  th e  form  of an  
in teg ra tin g  s tage.1 I t  is sim ply a m echanical 
app lica tio n  of th e  Rosiwal principle of geom etric 
(or p lan im etrie) analysis, which has long been 
know n to  th e  science of geology. A lthough th e  
device was designed prim arily  for rock analysis, 
w ith  th e  pe trog raph ic  m icroscope, i t  is equally  
su itab le  an d  has a w ider app lica tio n  in th e  field

1 M anufactured  by  E . L eitz , of W etzlar, G erm any.

of ore-dressing. An im p o rta n t app lication  of the 
microscope is being developed in  th is  field for the 
sta tis tica l m icroscopic analysis of ores and  mill 
products. The Co-operative M icroscopic Laboratory 
of th e  U tah  Engineering  E x p erim en t Station, 
U niversity  of U tah , is one of th e  pioneers in this 
work and the  exam ple of th e  use of th e  integrating 
stage herein cited is from  one phase  of th is type 
of analysis.

This ty p e  of m icroscopic an a ly tica l work requires 
counting by area  estim a tio n  (or by  diameters) 
of as m any  as 400,000 m ineral grains for a single 
study. Furtherm ore, p resen t day  ore concentra­
tion  requ irem ents are such th a t  a n  average of 
betw een 50 and  90%  of these  m ineral grains treated 
are of d iam eters less th a n  th e  opening of a  standard 
200-mesh sieve (0 074 m m . or 0 0029 in.). In 
general, sam ples represen ting  th e  ore in any 
pa rticu la r investigation  are p repared  for counting 
by the usual m ethod em ployed for polished section
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study ; the  re la tive  areas of th e  various m inerals 
are determ ined by d irect area estim ation , by  
grain count, or by  sum m ation of d iam eters, in 
any case using a travelling  stage and  a ne t ruled 
eyepiece ; the  percentage volum es are subsequently  
calculated ; and  finally, th e  percentage weights 
are com puted from  th e  specific gravities of each 
mineral. F inely-ground m ill p roducts are sized 
by sedim entation and  th e  fractions incorporated 
in bakelite briquets, which are polished for the 
microscopic count as in th e  case of hand specimens. 
Accurate and  detailed sta tis tica l counts are made 
by this procedure on m ateria l down to  m inus 
2300-mesh in  size (approxim ately  0 006 mm. 
or 0 00023 in. p artic le  d iam eter). The counting 
of these thousands of m inute particles is a lengthy, 
wearisome task  and  involves a  g reat deal of eye 
strain. The recording and  to ta lling  of th e  counts 
is in itself a ted ious operation. A lthough the 
various in stitu tions engaged in  th is  w ork have 
made num erous im provem ents in  technique to  
lessen the  tim e and  stra in  of m icroscopic counting, 
the nature of th is  phase has rem ained a serious 
handicap.

S. J. Shand, as early  as 1916, developed a 
mechanical recording m icrom eter (employing the  
Rosiwal principle) for reducing tim e and  eye stra in  
in counting. This stage a tta ch m en t by  Shand was 
the basis for the  design of th e  in tegrating  stage 
with which th is present a rticle  is concerned. T hat 
latter a ttach m en t, developed by E. Leitz, W etzlar 
(Germany), is called a “ p lan im etric  ” or 
“ integrating ” stage. A lthough prim arily  intended 
for use on a polarizing microscope th e  instrum ent 
is equally adap tab le  to  reflecting microscopes. 
This app ara tu s has six or four independent 
measuring spindles, w ith  th e  aid  of which the  
proportional am ounts of six or four different 
constituents m ay  be sum m ed in  one operation 
and a surface of 18 by 18 m m. planim etrically  
evaluated. An area  of 18 by  18 m m. on an  average 
briquet of m inus 400- plus 560-mesh m ineral particles, 
for exam ple, contains betw een 5,000 and 6,000 
individual particles. The exactness of th e  readings 
furnished by the  m icrom eter spindles is such th a t 
within an  in tegrating  d istance of 25 mm. along 
each com ponent the  error does no t exceed 0 01 mm. 
The release of all the  spindles causes th e  in tegrating  
stage to  re tu rn  au tom atica lly  to  its in itia l position 
along the m easuring line, whence it m ay be set 
accurately w ithin OT m m. to  an o th er line w ith 
the aid of a rack  and  pinion m otion.

To compare the  use of th e  in teg ratin g  stage w ith 
counting as previously done, a briqueted  m ill 
product was chosen which contained only a  lim ited  
num ber of comm on m inerals, in appreciable 
quantity , so th a t  chem ical analyses were available 
for recom bining the  elem ents in to  th e  correct 
mineral composition. Thus chem ical results could 
be used as a yard  stick for comparison of the  accuracy 
of the tw o counting  m ethods. O rdinarily  the  
com plexity of th e  m inerals in  ores and concen tra to r 
products is such th a t  the  elem ents determ ined 
chemically cannot be recom bined to  give the  correct 
mineral com position u n til th e  q u an tita tiv e  ra tios 
of the m inerals are determ ined by the  microscopic 
count. The conditions and  results of the  com parison 
count m ay be sum m arized as follow s:—

Sample : Mill ta ilin g  from  a concentra tor trea tin g  
a  complex lead-zinc ore by  differential flotation. 
Particle size : M inus 100 plus 150 m esh (average

particle  diameterO-125 mm.). Illum inatioti: Artificial 
ligh t from  a  day-light bulb was em ployed as 
reflected light using a vertical illum inator. Com­
parison of areas counted : In  each case, 12 equi­
d is tan t, parallel strip s across th e  surface. Timing 
o f counts : T o ta l tim e of actual counting plus tim e 
for recording figures during  th e  progress of th e  
count.

R esu lts  o f  count by
area estimation R esults o f  count using Chem ical

using  net ruled eye­ L e itz  Integrating Stage R esu lts
piece

M inerals P e r  ce n t
Counted N u m b er P e rc e n t M icrom eter P e rc e n t b y  w t.

of u n it b y  w t. swindle b y  w t. c a lc u la te d
areas rep . b y read ings rep . by from

c o u n ted each (d iam ete rs) each chem ical
m ineral m ineral a n a ly s is

P y rite  . 4068 16-74 4380 16-46 16-09
G alena 78 •48 97 •55 •58
S phalerite 558 1-84 680 2 -0 5 2 -3 9

T o ta ls  . 4734 19-06 5157 19-06 19-06

G angue 79-94 79-94 79-94

T o ta l 100-00 100-00 100 00
T im e of c o u n t = T im e of c o u n t  =

1 h r. 35 m in. 50 m in.
Note.— T h e figures in the  co lum ns above giving the p ercen tages

b y  w eight rep re se n te d  b y  each  m ineral were ca lcu lated  from  the 
co u n ts  b y  th e  usual m eth o d  involv ing  m u ltip ly ing  b y  the  specific 
g rav ities of each  resp ec tiv e  m ineral to  co n v e rt a reas to  w eigh t 
rela tio n sh ip s  an d  finally in to  m ineral com position  of the  sam ple.

S u m m a r y .— In  a survey of th e  lite ra tu re  in th e  
fields of geology, m ineralogy, and m etallurgy it 
is apparen t th a t  th e  value of q u an tita tiv e  m icro­
scopic analysis has, in  p a rt, been long realized. 
I t  is also ap paren t th a t  there has been m arked  
inhibition to  the  use of th is phase of microscopic 
investigation because of th e  tedious characte r of 
its m ethods of application. The new in tegrating  
stage m ateria lly  reduces p ast objections, since it 
decreases counting tim e by approxim ately  one 
half, g reatly  reduces eye stra in  and recording 
inconveniences, and  insures a high degree of 
accuracy.

A lthough th is com parison te s t of counting 
m ethods was confined to  a single instance on a 
specific type of work it furnishes a reliable basis 
for dem onstrating  the  advantages of th e  in tegrating  
stage m ethod in  its general application to  q u a n tita ­
tive microscopic work. Geological or m etallurgical 
problem s (other th an  the  ore-dressing type  used 
for th is dem onstration) involve the  same principle, 
and  therefore the  tim e factor, accuracy, and other 
advan tages indicated  in th is case are undoubtedly 
equally applicable. All the  conditions encountered 
in th e  technique of p lanim etric microscopic 
counting in a com plete analysis, or a more complex 
problem , were involved: This new mechnical
stage developm ent should aid in adding im petus 
to  the  general use of q u an tita tive  microscopic 
analy tical studies and  it is believed tim ely  to  
offer these observations for the  purpose of directing 
the  a tten tio n  of researches in geological and 
m etallurgical sciences to  th e  subject.

S H O R T  N O T I C E S
C u t-a n d -F ill Stop ing.— In  Inform ation Circular 

6688 of the  U nited  S ta tes B ureau of Mines C. H. 
Johnson and  E . D. G ardner discuss th e  application 
of cut-and-fill m ethods of stoping.
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M ining under Caved A reas.— A m ethod of 
m in ing  pillars su rrounded  by  caved w aste an d  stope 
bottom s covered by w aste is described by  F. S. 
McNicholas in  th e  Engineering and M ining Journal 
for March.

Shrinkage Stop ing.— C. H . B rehm  discusses 
shrinkage stop ing  (Schrum pfbau) in  M etall und  
E rz  for March 1.

M ine T ransport.— M orris J. E lsing  sum m arizes 
th e  costs of m ine tran sp o rt in th e  Engineering and 
M ining Journal for March.

R ock -D rills .— The second p a r t  of an  article  
on  rock-drills and  th e ir  accessories by  L. E ato n  
appears in  th e  Engineering and M ining Journal 
for March.

C om p ressed  Air.— The first p a r t  of a paper by  
R. Jam es on th e  production  and  use of compressed 
air, read  before th e  South W ales and  M onm outh­
shire b ranch of th e  N ational Association of Colliery 
M anagers a t  Cardiff, appeared  in th e  Iron and Coal 
Trades Review  for M arch 3.

E xplosives.— A p ap er on m in ing  explosives, 
w ith  notes on low -density  dynam ites, by  W. J. 
Davies, appears in  th e  Journal of th e  Chemical, 
M etallurgical, and  M ining Society of South Africa 
for Jan u ary .

Liquid O xygen E xplosives.— Some fu rth e r 
no tes on  th e  use of liquid oxygen explosives by  
T. Coulter and  A. E. Lance are given in  th e  Journal 
of th e  Chemical, M etallurgical, and  M ining Society 
of South Africa for Jan u ary .

V aluation of Ore D eposits .— B ulletin  356 of 
th e  U n ited  S ta tes B ureau of Mines by  C. F . Jackson 
and  J. B. K naebel deals w ith  th e  sam pling  and 
estim ation  of ore deposits.

D iesel L ocom otives in M ines.— J. B oulinier 
discusses th e  use of Diesel locom otives in m ines in 
th e  Revue de l'Industrie Minérale for M arch 1.

L evelling.— An article  by  W . T. L ane in  th e  
Colliery Guardian for M arch 10 deals w ith  th e  use of 
th e  m odern  level.

P lacer C oncentration .— A p lan t for th e  c en tri­
fugal concen tra tion  of p lacer m ateria l erected  in 
Arizona is described by  J. B. G irand in  the  
Engineering and M ining Journal for March.

E xplosive  C rushing.— A second rep o rt on th e  
explosives sh a tte rin g  of m inerals by  R . S. Dean 
and John  Gross is given in  R eport of Investigations 
3201 of th e  U nited  S ta tes B ureau of Mines.

D ia m o n d -D r ill B its.—W . R ex  Storm s discusses 
correct se ttings fo r drill b its and  th e  choice of 
carbons in the  Engineering and M ining Journal for 
March.

P u lver ized  Coal.— A p ap er by  H. D. Tollem ache 
on th e  use of pulverized coal as fuel was read 
before th e  South W ales In s titu te  of Engineers on 
M arch 23.

M ount Isa.— The geology of th e  B lack R ock lode 
a t  M ount Isa  is described by S. R. L. Shepherd in 
th e  Queensland Government M ining Journal for 
D ecem ber 15 last.

The H om estake M ine, South D akota.—
M etam orphism  and hydro therm al a lte ra tions in the  
H om estake gold-bearing form ation, South D akota, 
are discussed b y  J. K. G ustafson in  Economic 
Geology fo r M arch-A pril.

C anada’s P re-C a m b ria n .— A pap er on the  
gold belts of th e  C anadian Pre-C am brian appears in 
th e  Canadian M ining Journal for March.

G old and W orld T rade.— J. R. F in lay  discusses 
th e  re la tion  betw een gold and  world trad e  in M ining  
and Metallurgy for March.

A sp h altites in O il-S h a le .— The occurrences, 
n a tu re , and orig in  of a sp h a ltite s  in  lim estone and 
oil-shale deposits  in  E sto n ia  a re  described by P. N. 
K ogerm an in th e  Journal of th e  In stitu tio n  of 
Petro leum  T echnologists for M arch.

R E C E N T  P A T E N T S  P U B L I S H E D
J V  A copy o f  the specification o f  a n y  o f  the pa ten ts  mentioned in 

th is  co lum n can be obtained by sending  1 s. to the Patent Office, 
Sou th a m p to n  B u ild in g s , Chancery L a n e , London, W .C . 2, with 
a note o f  the num ber a n d  year o f  the p a ten t.

20,469 of 1931 (386,969). M a n c h e s t e r  O x i d e  
Co., R . H . C l a y t o n ,  H. E . W i l l i a m s ,  and  H. B. 
A v e r y ,  M anchester. Im pure  su lphur is washed with 
a sa tu ra ted  so lu tion  of su lphur in  carbon bisulphide 
to  rem ove ta r ry  im purities, th e  su lphur itself being 
subsequently  trea te d  b y  carbon  bisulphide in the 
sam e vessel to  ex tra c t th e  sulphur.

22,786 of 1931 (387,713). T. J. T a p l i n  and 
M i n e r a l s  S e p a r a t i o n ,  L t d . ,  L ondon. Chlorination 
process for th e  h ea t tre a tm e n t of non-ferrous ores 
in which th e  h eated  m ix ture  a t  reaction 
tem p era tu re  is discharged in to  a soaking pit, to 
rem ain  u n til th e  reaction  is com pleted.

23,197 of 1931 (387,019). M a n c h e s t e r  O x i d e  
Co., R. H . C l a y t o n ,  and  F. W. S k i r r o w ,  
M anchester. Solutions of im pure  su lphur in  carbon 
bisulphide are trea te d  w ith  fum ing sulphuric acid 
to  get rid  of ta r ry  im purities.

28,113 of 1931 (386,730). I n t e r n a t i o n a l  C o m ­
b u s t i o n ,  L t d . ,  London. Im provem ents in  planetary 
ball-mills in which th e  in n e r grind ing  ring is driven 
th rough  springs to  avoid breakage when treating 
tough  m ateria l.

64 of 1932 (387,100). A .  C. D a m a n ,  Denver, 
Colorado. F lo ta tio n  ap p ara tu s is constructed to 
incorpora te  an  im peller arranged  to  ro ta te  on a 
vertical axis below a  s ta tio n a ry  hood having 
connexions for th e  supply  of pulp  to  th e  impeller.

921 of 1932 (386,790). V e r e i n i g t e  S t a h l w e r k e
A.-G., Düsseldorf, G erm any. Ferric  chloride is 
electrolyzed in th e  liquid phase for th e  production 
of e lectro ly tic  iron.

11,658 of 1932 (387,181). N e w  J e r s e y  Z i n c  Co., 
New Y ork. Ores con ta in ing  zinc sulphide are 
trea te d  w ith  sulphuric acid to  produce a solution of 
zinc su lphate  and  H 2S, th e  gas being used later to 
p recip ita te  pure zinc sulphide from  th e  clarified 
solution.

11,676 of 1932 (387,548). W .  P. W i l l i a m s ,  
London. Ores carry ing  gold and  silver in the 
presence of “ cyanicides ” are first oxidized by an 
a ir trea tm e n t and th en  trea te d  by  alkaline earth 
com pounds to  rem ove th e  oxidized cyanicide before 
a tte m p tin g  to  recover th e  precious m etals.

20,742 of 1932 (386,896). T. L e w i n ,  St. Louis, 
U.S.A. Process for th e  e lectro ly tic  deposition of 
copper from  anodes of secondary  m etals in which the 
cell-slime is oxidized and  used as an  agen t for the 
p recip ita tion  of th e  anodic im purities colloidally 
suspended in  th e  e lectro ly te.

24,152 of 1932 (387,265). V e r e i n i g t e  S t a h l ­
w e r k e  A.-G., D üsseldorf, G erm any. Ferruginous 
ores or iron  scrap are used as th e  anode during the 
electrolysis of m olten  ferric chloride.

26,295, 26,296, and 26,297 of 1932 (387,724-5 
- 6).  H. O s b u r g ,  New York. L ith ium  a l lo y s  
o r salts are used as scavengers o r im provers in the 
tre a tm e n t of m olten m etals and alloys.

27,090 of 1932 (387,629). V e r e i n i g t e  S t a h l ­
w e r k e  A.-G., Düsseldorf, G erm any. M olten ferric 
chloride is trea te d  w ith hydrogen for th e  recovery 
of pure iron.
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NEW BOOKS, PA M PH LE TS, Etc.
J V  Copies of th e  boo k s, e tc . ,  m en tio n ed  below  can  be o b ta in e d  

th ro u g h  th e  T ec h n ic a l B o o k sh o p  of T he  M in in g  M agazine, 
724, S a lisb u ry  H o u se , L o n d o n , E .C .2 .

E lem ents of M ining. B y R .  S. L e w i s .  Cloth, 
octavo, 510 pages, illu stra ted . Price 31s. London : 
Chapman and  H a l l ; New Y o r k : Jo h n  W iley
and Sons.

E arth-L ore: Geology w ithout Jargon. By S. J . 
S h a n d .  Cloth, octavo, 134 pages, illustra ted . 
Price 5s. London : Thom as M urby and Co.

T reatise on S ed im en ta tio n . 2nd ed ition . By 
W. H. T w e n h o f e l .  Cloth, octavo, xxv  -f  926 
pages, illustrated . Price 46s. London : Baillifere, 
Tindall and Cox.

Mining and G eological Map of Sou thern  
Equatorial A frica. Scale 1 : 5,000,000. Price 12s. 
London : Thom as M urby and  Co.

Special S teels. Chiefly founded on th e  researches 
regarding alloy steels of Sir R obert Hadfield. 2nd 
edition. B y  T. H. B u r n h a m .  Cloth, octavo, 
233 pages, illustra ted . Price 12s. 6d. London : 
Sir Isaac P itm an  and  Sons.

Anhydrite in Canada: Occurrence, P roperties, 
and U tilization. B y L. H e b e r  C o le  and  R. A. 
R o g e r s .  P aper covers, 8 9  pages, illustra ted . Price 
20 cents. O ttaw a : D epartm en t of Mines.

Canada: Prelim inary  R eport on Mineral
Production, 1932. P aper covers, 39 pages. O ttaw a : 
Dominion Bureau of S tatistics.

The Volcanic Area of B ufu m bira , South- 
West U ganda. Geological Survey of U ganda 
Memoir No. I I I .  P a r t  I, Geology, w ith  N otes on the  
Petrology and Econom ic Geology. By A. D.
Co m b e  and  W . C. S i m m o n s . Paper boards, 
150 pages, illustra ted , w ith m aps. Price 15s.
Entebbe : Geological Survey Office.

Mineral R esources of the U nited  States, 1931. 
Part I, pp. 265-296, Zinc, by  E. W . P e h r s o n ,  
pp. 317-330, Secondary Metals, by  J. P. D u n l o p .  
Paper covers, each p a rt 5 cents. W ashington : 
Superintendent of Docum ents.

Quin’s M etal H andbook and S ta tistic s , 1933. 
Pocket size, 281 pages. Price 5s. London : M etal 
Inform ation B ureau, L td .

Stock E xchange O ffic ia l In telligence, 1933. 
Cloth, 2021 pages. Price 60s. L ondon : Spottis- 
woode, B allantyne and  Co.

COMPANY REPORTS
Robinson D eep.—Form ed in  1915, th is  com pany 

works a deep-level gold-m ining p ro p erty  on the  
Central R and. The rep o rt for 1932 shows th a t 
1,401,926 tons of ore was m ined, th e  tonnage  
milled, a fte r sorting  ou t waste, being  1,168,500. 
The gold yield to ta lled  337,699 oz., w orth  
¿1,452,457, su n d ry  item s bringing th e  to ta l revenue 
up to  ¿1,460,966. W orking costs am ounted  to  
¿1,127,772 and  th e  w orking profit to  ¿333,194. 
Dividends declared during  th e  year absorbed 
¿177,923, equal to  3s. on  th e  “ A ” shares and  
Is. l^d . on th e  “ B ” shares. The ore reserves 
at the end of th e  year were estim ated  to  be 3,076,000 
tons, averaging 5-8 dwt. in  value over a stoping w idth 
of 59 in ., as com pared w ith  2,592,000 tons, 
averaging 5-9 dwt. over 60 in ., a t  the  end of th e  
previous year. As a resu lt of th e  Union Governm ent 
having abandoned  th e  gold s tan d ard , however, 
additional tonnages of low-grade ore, averaging

less th an  4-5 dwt. in value, will im m ediately  become 
available. The program m e of work a t deep levels 
a t  th is  m ine is being pursued w ith  highly sa tis­
factory  results and  it  is confidently  antic ipated  
th a t  th e  operations projected down to  a depth  
of 8,500 ft. will be achieved w ithout g reat difficulty 
and  w ithout calling for any  abnorm al expenditure 
of capital.

S im m er  and Jack M ines.—This com pany 
was form ed in  1924 and  operates a  gold-mining 
p ro p erty  on th e  E as t C entral R and. The report 
for th e  year 1932 shows th a t  1,201,618 to n s of ore 
was m ined and, a fte r sorting  out waste, 944,000 tons 
m illed. The gold recovered to ta lled  260,081 oz., 
w orth ¿1,119,248, realization  expenses being 
¿2,493 and  sun d ry  revenue, ¿13,881. W orking 
expenditu re  to ta lled  ¿982,687 and  th e  w orking 
profit ¿147,949. A d ividend equal to  5% was 
paid  during  th e  year, absorbing ¿31,250. The ore 
reserves a t  th e  end of th e  year were estim ated  to 
am ount to  1,645,300 to ns, averag ing  6-0 dwt. 
over a s top ing  w id th  of 50 in ., as com pared w ith 
1,558,700 to n s, of th e  sam e value and  w idth, a t 
th e  end of th e  previous year. Some ore of a grade 
below 4-0 dw t.— the presen t pay  lim it—will become 
im m ediately  available for w orking in  consequence 
of th e  departu re  of th e  Union from  th e  gold 
standard . The acquisition of 525 claims from the 
G overnm ent, during  th e  year u n der review, con­
siderably  ex tends th e  com pany’s claim  area.

East Rand P roprietary.— This com pany was 
form ed in 1893 and works an  am algam ated group 
of properties on th e  E ast R and. The report for 
1932 shows th a t  2,155,500 to n s of ore was m ined 
and, a fte r  so rting  ou t waste, 1,907,000 tons was 
milled, yeilding 502,347 oz. of gold, w orth 
¿2,130,566. Silver and  osm iridium  recovered 
brought the  to ta l revenue up to  ¿2,135,096. W orking 
costs were estim ated  a t ¿1,990,743 and  th e  working 
profit a t  ¿144,353. Two dividends were paid 
during  th e  year, each of 2£% , an d  th ey  absorbed 
¿75,000. The available ore reserves a t  th e  end of 
th e  year u n der review were estim ated  to  be 3,655,240 
tons, averaging 6-2 dwt. in  value, as com pared w ith 
3,519,480 tons, averaging 6-3 dwt., a t th e  end of 
th e  previous year. These reserves will, of course, 
be considerably augm ented by low-grade ore 
which will be brought in above th e  new pay  lim it.

M odderfontein B.— Form ed in  1908, th is  
com pany works a gold-mining p roperty  on the  Far 
E as t R and. The rep o rt for 1932 shows th a t 
1,040,885 tons of ore was m ined and  sen t to  th e  
mill, where, a fte r sorting  ou t waste, 912,000 tons 
was crushed. The gold recovered to talled  
255,685 oz., w orth  ¿1,084,109, while th e  silver, 
osm iridium , and  diam onds recovered brought 
th e  to ta l revenue up to  ¿1,089,135. W orking costs 
were ¿716,808 and  th e  w orking profit ¿372,527, 
of which ¿350,000 was d istribu ted  as dividends, 
equal to  50% . The available ore reserves a t  the  
end of th e  year were estim ated to  be 961,750 tons, 
averaging 6-6 dwt. in  value over a stoping w idth 
of 51-2 in ., as com pared w ith  1,034,710 tons, 
averaging 6-5 dwt. over 49-3 in ., a t  th e  end of the 
previous year. A large tonnage of ore, heretofore 
considered unprofitable, will be brought in to  the  
reserves consequent upon th e  departure  of the  
U nion from  th e  gold standard .

D urban R oodepoort D eep .—This com pany 
was form ed in  1895 and  works a gold-mining 
p ro perty  on th e  W est R and. The report for th e  
year 1932 shows th a t  672,752 tons of ore was m ined
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an d  sen t to  th e  m ill, w here, a f te r  so rting  ou t w aste, 
593,900 to n s  was crushed, y ield ing  188,672 oz. 
of gold, w o rth  ¿800,147. S ilver an d  osm iridium  
recovered brought th e  to ta l  revenue up to  ¿801,706, 
while w orking costs were estim ated  to  be ¿701,896, 
leav ing  a w orking profit of ¿99,810. D ividends 
paid  during  th e  year absorbed ¿56,250, equal to  
15%. The available ore reserves a t  th e  end of th e  
y ear were estim ated  to  be 2,268,100 to ns, averaging 
6-34 dwt. in  value over a  w id th  of 51-3 in ., as 
com pared w ith  2,150,200 to n s , averag ing  6-7 dw t., 
a t  th e  end of th e  previous year, these  figures, of 
course, being based on th e  p ay  lim it ex isting  before 
th e  U nion  le ft th e  gold s tan d ard .

City D eep.— This com pany  was form ed in 1899 
and  works a deep-level gold-m ining p ro p e rty  on 
th e  C entral R and . The rep o rt for 1932 shows th a t  
1,064,568 to n s  of ore was m ined and  sen t to  th e  
m ill, w here, a fte r  so rtin g  ou t w aste, 986,500 to n s 
was m illed, y ield ing  257,110 oz. of gold, w orth  
¿1,089,840, th e  silver and  osm irid ium  recovered 
b ring ing  th e  to ta l revenue up to  ¿1,091,745. 
W ork ing  expenses to ta lled  ¿1,020,468 and  th e  
w orking profit ¿71,277, as com pared w ith  a loss 
of ¿1,626 in  th e  previous y ear and  of ¿23,040 in 
1930. The available ore reserves a t  th e  end of 
th e  year were estim ated  to  be 1,694,800 to ns, 
averaging 6-1 dw t. in  value over a  stope w idth  
of 43-4 in ., as com pared w ith  1,323,800 tons, of 
th e  sam e value, a t  th e  end of th e  previous year. 
The im proved outlook for th is  com pany, in  view 
of th e  increased price now  obtained  for gold, 
w arran ts acceleration  of developm ent to  such a 
p o in t th a t  m illing  on a full scale m ay  be resum ed 
and  a program m e hav ing  th is  end in view  is under 
consideration .

Rose D eep .— This com pany was form ed in 
1894 and  works a deep-level p ro p e rty  on the  E ast 
R and . The rep o rt for 1932 shows th a t  795,800 tons 
of ore was m ined and th a t,  a f te r  so rting  o u t w aste, 
748,850 to n s was crushed, y ield ing  154,640 oz. of 
gold, w orth  ¿655,603, silver and  osm iridium  
recovered bring ing  th e  to ta l revenue up to  ¿657,015. 
W orking costs am ounted  to  ¿624,575 and  the  
w orking profit to  ¿32,440. The available ore 
reserves a t  th e  end of th e  year were estim ated  to  
be 748,700 tons, averag ing  4-5 dw t. over a stop ing  
w id th  of 59 in ., as com pared w ith  762,700 tons 
of th e  sam e grade a t th e  end of th e  previous year. 
The reserves will, of course, be substan tia lly  
increased now th a t  th e  price of gold has risen. 
Serious caving in  th e  m ine has given considerable 
trouble , b u t provided no fu r th e r  bursts are 
experienced it is expected to  m ain tain  th e  sam e 
ra te  of m in ing  during th e  cu rren t year.

G overnm ent Areas.— Form ed in 1910, th is  
com pany works a deep-level p ro p e rty  on th e  F ar 
E as t R and . The re p o rt for 1932 shows th a t
2,491,000 to n s of ore was trea te d , yield ing  
1,146,140 oz. of gold, th e  to ta l revenue am ounting  
to  ¿4,868,493. W orking costs were ¿2,176,324 and 
th e  w orking profit ¿2,692,169, equal to  21s. 7-3d. 
p e r to n  m illed. D ividends paid during  th e  year 
absorbed ¿1,260,000, equal to  90% , th e  U nion 
G overnm en t’s share in  th e  profits am ounting  to 
¿1,473,777. The ore reserves a t  th e  end of th e  y ear 
were estim ated  to  con ta in  9,860,000 tons, averaging 
8-9 dw t. over 60 in ., figures based, of course, on 
th e  s tan d ard  price of gold.

R andfontein  E states.— This com pany, form ed 
in  1889, w orks a  gold-m ining p ro p e rty  on  th e  F a r 
W est R and . The re p o rt for 1932 shows th a t  
3,102,754 to n s of ore was m ined an d  th a t ,  a fte r

so rting  o u t w aste, 2,925,000 to n s  was crushed, 
y ield ing  821,334 oz. of gold. The to ta l revenue 
am ounted  to  ¿3,488,804 an d  w ith  working costs 
a t  ¿2,785,894 th e  w ork ing  profit was ¿702,910, 
against ¿588,791 in  th e  previous year. Dividends 
9 and  10, paid  d u ring  th e  y ear, absorbed ¿355,561, 
equal to  8 f% . The com pany  on M arch 1 of the 
p resen t y ea r expected  to  p ay  off th e  balance of 
first m ortgage d eben tu res o u tstand ing , amounting 
to  ¿46,760. The ore reserves a t  th e  end of the 
y ea r were estim ated  to  be 7,094,000 tons, averaging 
6-3 dwt* ov er a s top ing  w id th  of 42 in., these 
figures being based on th e  s tan d ard  price of gold.

New S ta te  A reas.— This com pany  was formed 
in  1918 and  w orks a  deep-level p ro perty  in the 
F a r E as t R and . The re p o rt for 1932 shows that 
1,391,300 to n s  of ore was m ined  and  th a t, after 
so rtin g  o u t w aste, 1,049,000 to n s  was crushed, 
y ield ing  511,368 oz. of gold. T he to ta l revenue 
am oun ted  to  ¿2,172,154 and  w ork ing  costs to 
¿1,119,235, leav ing  a w orking profit of ¿1,052,919, 
equal to  20s. Id . p e r to n  m illed. D ividends paid 
d u rin g  th e  y ea r absorbed ¿321,733, equal to  21£%, 
th e  Union G overnm ent’s share of th e  profits being 
¿649,145. A fter pay in g  off m ortgage debentures 
to  th e  value of ¿46,650, th e  am o u n t outstanding 
is ¿139,950. The ore reserves a t  th e  end of the 
year, valued a t th e  s tan d ard  price of gold, were 
estim ated  to  be 2,746,000 to ns, averag ing  8-9 dwt. 
over a w id th  of 50 in.

Van Ryn D eep.— Form ed in  1902 th is  company 
w orks a  deep-level p ro p e rty  on th e  F a r  E ast Rand. 
The rep o rt for 1932 shows th a t  1,152,447 tons of 
ore was m ined and  th a t  a fte r  sorting  out waste
835.000 to n s was crushed, y ield ing  261,854 oz. of 
gold. The to ta l revenue  am ounted  to  ¿1,112,286 
and th e  w orking costs to  ¿824,137 leav ing  a working 
profit of ¿288,149. D ividends paid  during  the  year 
absorbed ¿239,378, equal to  20% . T he ore reserves 
a t  th e  end of th e  year, reckoned on th e  standard 
price of gold, w ere estim ated  to  be 2,500,000 tons, 
averag ing  6 dw t. over a s top ing  w id th  of 50 in.

L anglaagte E state.— This com pany, formed 
in  1888, works a gold m ine in  th e  Central Rand. 
The rep o rt for 1932 shows th a t  1,075,869 tons of 
ore was m ined, th e  tonnage  m illed, a fte r sorting 
ou t w aste, being 959,000. T he gold recovered 
to ta lled  306,389 oz. and  th e  to ta l  revenue was 
¿1,318,715. W ork ing  costs am oun ted  to  ¿957,876 
and  th e  w orking profit to  ¿360,839. Dividends 
d is trib u ted  during  th e  y e a r absorbed ¿303,967, 
equal to  20% . The ore reserves a t  th e  end of the 
y ear were estim ated  to  be 850,000 tons, averaging
6-9 dw t., over a s top ing  w id th  of 44 in., these 
figures being based on th e  s ta n d a rd  price of gold.

W itw atersrand G old.— This com pany was 
form ed in 1887 and  w orks a gold-m ining property 
on th e  E as t R and . T he re p o rt for 1932 shows that
815.000 to n s of ore was m illed, an  increase of
97,500 to n s over th e  previous y e a r’s amount. 
The revenue from  gold produced was ¿674,889, 
while expenses to ta lled  ¿668,921. A dividend 
equal to  2J%  was paid d u ring  th e  y ear. The ore 
reserves a t  th e  end of th e  y e a r w ere estim ated to 
be 349,000 to ns, averaging 4-7 dw t. over a width 
of 51 in ., these figures being  based on th e  standard 
price for gold.

M odderfontein  D eep .— T his com pany was 
form ed in  1899 and  w orks a deep-level property 
on  th e  F a r E as t R and . The rep o rt for 1932 shows 
th a t  666,500 to n s  of ore was m ined , and that, 
a f te r  so rting  o u t w aste, 535,400 to n s  was treated 
in  th e  m ill, y ield ing  258,355 oz. of gold. The
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revenue from  gold, silver, and osm iridium  to ta lled  
/ l , 108,889, while th e  w orking costs were ¿409,321, 
leaving a w orking profit of ¿699,568. D ividends 
paid during th e  year absorbed ¿550,000, equal to  
110%. The ore reserves a t  th e  end of th e  y ear were 
estimated to  be 1,100,000 to n s of an  average value 
of 8-3 dwt. over a  s top ing  w idth  of 77 in. In  
addition th ere  were 75,000 to n s of hanging-wall 
leader blocks, valued a t 5T dw t. over a stoping 
width of 57 in ., all these figures being based on 
the 1932 value of gold.

Geduld P rop rietary .— Form ed  in  1899 th is  
company works a deep-level p ro p erty  on th e  F ar 
East R and. The rep o rt for 1932 shows th a t  
1,222,760 tons of ore was m ined and th a t,  a fte r 
sorting out waste, 1,018,300 to n s was sen t to  th e  
mill, where 325,803 oz. of gold was recovered, 
worth ¿1,395,105. W ork ing  costs cam e to  ¿806,007 
and the w orking profit was ¿589,098. D ividends 
paid during  th e  year absorbed ¿547,821, equal to  
37J%. The ore reserves a t th e  end of th e  year 
amounted to  5,800,000 tons of an  average value 
of 6-6 dwt. over a s top ing  w idth  of 57 in., figures 
based on th e  s tan d ard  value for gold.

East G eduld.— This com pany was form ed in 
1927 to  work a deep-level p ro p erty  on th e  F ar 
East R and. The rep o rt for 1932 shows th a t 
853,529 tons of ore was m ined and  th a t, a fte r 
sorting ou t w aste, 705,400 to n s was sen t to  th e  
mill, where 224,603 oz. of gold was recovered, 
worth ¿962,498. W ork ing  costs am ounted  to  
¿648,782, leav ing  a w orking profit of ¿313,716. 
Two dividends were declared during  th e  year, 
absorbing ¿214,500, equal to  13J% . The ore reserves 
at the end of the  year, calculated on th e  standard  
value of gold, were estim ated  to  be 3,900,000 tons 
of an average value of 71  dw t. over a stoping 
width of 57 in.

W itwatersrand D eep.— This com pany was 
formed in 1895 and works a deep-level p ro p erty  on 
the E ast R and. The rep o rt for 1932 shows th a t
548,000 tons of ore was m illed, yielding 128,820 oz. 
of gold, th e  to ta l revenue am ounting  to  ¿545,413. 
W orking costs am ounted  to  501,056, leaving a 
working profit of ¿44,357. The ore reserves, 
calculated a t D ecem ber 31 last on th e  standard  
price for gold, were estim ated  to  be 596,000 tons, 
averaging 6-2 dw t. in  value over a  w id th  of 51 in., 
as com pared w ith  469,700 to n s a t  6-2 dw t. over 
50 in. for th e  previous year.

New K leinfontein .— This com pany was form ed 
in 1894 and works a gold-m ining p ro p e rty  on the  
Far E ast R and. The rep o rt for 1932 shows th a t 
734,538 tons of ore was m ined, an increase of 
23,881 tons over th e  previous year, and  th a t, 
after sorting  ou t w aste, 622,000 tons was trea ted  
in the  mill. The gold yield to ta lled  123,588 oz. 
and the  working revenue am ounted to  ¿530,497. 
W orking costs were calculated a t ¿562,410, resulting  
in a working loss of ¿31,913. The ore reserves 
at the  end of th e  year, calculated on th e  stan d ard  
price of gold, were estim ated to  be 431,000 tons, 
averaging 4-98 dwt. over a stop ing  w id th  of 51 in., 
an increase of 143,000 to n s  over th e  figures a t  th e  
end of th e  previous year. In  view of th e  change 
in conditions arising from  th e  departu re  from  th e  
gold stan d ard  b y  th e  U nion of South Africa, 
a recalculation of th e  ore reserves was made and 
shows th a t  th ere  are approxim ately  2,500,000 tons 
available th a t  can now be profitably m ined.

Rezende M ines.— Form ed in  1908, th is  com pany 
works a gold-m ining p ro p erty  in  Southern Rhodesia. 
The report for th e  y ear 1932 shows th a t  77,800 tons

of ore was m ined and  sen t to  th e  mill, where 
24,315 oz. of gold was recovered. W orking costs 
am ounted to  ¿68,342 and  th e  w orking profit was 
¿66,314, against ¿72,567 in  th e  previous year. 
D ividends paid during  th e  y ea r absorbed ¿39,375 
and, a fte r m aking allowances, there  was a balance 
of ¿5,281 carried  forw ard to  th e  n ex t account. 
T he ore reserves a t  th e  end of th e  y ea r were 
estim ated  to  be 119,000 tons, averaging 8-2 dwt. in 
value, as against 159,000 tons, averaging 8-7 dw t., 
a t th e  end of th e  previous year.

South Bukeru Areas.— This com pany was 
form ed in  1929 and  works alluvial t in  p roperty  
in  N orthern  N igeria. The rep o rt for 1932 shows 
th a t  production was continued under restriction  
m easures from  Jan u a ry  to  A ugust last, during  
which period 33 tons of concentrates was produced, 
against 102 tons during  th e  same period in 1930 
when o u tp u t was not restric ted . In  August of th e  
y ea r u n der review  production was suspended in 
o rder to  discuss economies w ith  com panies of th e  
N aragu ta  group. The outcom e of these con­
versations being successful i t  is in tended  to  resume 
quo ta  production  as from  April 1. The accounts 
for th e  y ea r show a  profit of ¿679 and  a fte r m aking 
various allowances a  cred it balance of ¿291 was 
carried  forward. The ore reserves in  October of 
th e  year u n der review  were estim ated  to  be 127 tons 
of proved ore.

N araguta E xtended.— This com pany, form ed 
in  1929, owns alluvial t in  p ro p erty  in N orthern  
Nigeria. The rep o rt for 1932 shows th a t  th e  
restric ted  tonnage produced was 58 tons of con­
centrates, against 117 | tons in  th e  previous year, 
th e  average price realized being ¿81 Is. 9d. per ton , 
against ¿74 16s. 2d. T ribu te  operations were 
discontinued during  the  year u nder review, the 
p ro p erty  being placed under salaried m anagem ent 
on Septem ber 1. The accounts show a  profit of 
¿1,076, which, added to  th e  balance brought in, 
gave an available to ta l of ¿4,403. A fter m aking 
various allowances there  was a  credit balance of 
¿3,404 to  be carried  forward.

N undydroog M ines.— This com pany was form ed 
in  1920 and  works a gold-mining property  on th e  
K olar goldfield, Ind ia. The rep o rt for 1932 shows 
th a t  163,095 tons of ore was trea ted , producing 
84,942 oz. of gold, while 4,663 oz. were obtained 
from  th e  trea tm e n t of accum ulated tailings and 
slags. The value of th e  bullion re tu rned , including 
a small balance brought in , was ¿522,379. In  
accordance w ith  th e  term s of agreem ent for th e  
acquisition of th e  B alaghat p roperty , dated  April 6 
of th e  y ea r u n der review, 13,243 tons of ore from 
th a t  m ine was trea ted  to  yield 14,956 oz. of gold, 
w orth  ¿89,384. E xpend itu re  to ta lled  ¿279,492, 
to  which m ust be added ¿49,504 payable to  the 
B alaghat com pany, m aking  a  to ta l of ¿328,996 
and leaving a profit of ¿252,743, against ¿116,020 
for th e  previous year. The to ta l dividend for 
th e  y ea r am ounted to  6s. pe r share, equal to  60% , 
against 27£% in  th e  previous year. The ore reserves 
a t  th e  end of th e  y ea r were estim ated to  be 
467,499 to ns, averaging 14-97 dwt., an  increase 
of 147,843 tons on th e  previous y ea r’s to ta l. The 
featu re  of th e  year was the  excellent tu rn  of develop­
m ents in  th e  O riental section.

C ham pion  Reef.— This com pany was form ed in 
1921 and  works a  gold-m ining p ro p erty  on th e  
K olar goldfield, Ind ia . The rep o rt for 1932 shows 
th a t  58,184 oz. of gold was produced from  
109,470 to n s of ore and  7,856 oz. recovered from  
re -trea ted  tailings, m aking  a to ta l re tu rn  of
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66,040 oz. Sales of bullion brought in  ¿386,097, 
th e  n e t revenue, a fte r  m aking various allowances, 
being  ¿370,766. W orking costs am ounted  to  
¿242,176, leav ing  a profit of ¿128,589, an  increase 
of ¿59,965 on th e  figures for th e  previous year. 
D ividends paid during  th e  y ea r am ounted  to  
3s. 3d. pe r share, or 32^% , against 15% for 1931. 
Ore reserves a t  th e  end of th e  y ear were estim ated  
to  be 315,164 tons, averaging 13-37 dw t. in  value, 
an  increase of 76,109 to n s as com pared w ith  th e  
figures for th e  previous year.

M ysore G old.— This com pany  was form ed in  
1880 and  works a gold-m ining p ro p e rty  on  th e  
K olar goldfield, India. The rep o rt for 1932 shows 
th a t  88,254 oz. of gold was produced from  
181,650 to n s of ore m illed, while 365 oz. was 
recovered from  slags, m aking  a  to ta l re tu rn  of 
88,619 oz. The bullion produced realized ¿517,050 
an d  a fte r  m aking  various allowances th e  n e t 
revenue was ¿495,025. W ork ing  costs am ounted to  
¿330,408, leav ing  a profit of ¿164,617, an  increase 
of ¿42,208 on th a t  for 1931. D ividends d istribu ted  
during  th e  y e a r equalled Is. 6d. p er share, or 
15%, against 10% for 1931. The ore reserves a t 
th e  end of th e  y ea r were estim ated  to  be
405.000 to ns, averaging 14-6 dw t. in  value, or 
40,260 to n s less th a n  th e  to ta l a t  th e  end of th e  
previous year. T here was also 282,000 tons of 
p robable ore of lower grade.

G openg C onsolidated .— Form ed in  1912, th is  
com pany works alluvial t in  p ro p erty  in  th e  S tate 
of Perak , F.M.S. The rep o rt for th e  y ea r ended 
Sep tem ber 30, 1932, shows th a t  1,476,500 cu. yd. 
of ground was trea te d , th e  to ta l production  of 
concentra tes am ounting  to  311-31 tons. In  add ition  
60-18 tons was produced on th e  q u o ta  of th e  K ent 
(F.M.S.) T in  D redging Co., L td . The accounts 
show a  profit of ¿20,816, which, added  to  th e  
balance brought in , gave an  available to ta l of 
¿49,267. D ividends paid during  th e  year, equal 
to  Is. pe r share, absorbed ¿19,788, leaving a balance 
of ¿29,479 to  be carried  forward. D uring  th e  year 
nego tia tions were concluded w ith  th e  M alayan 
G overnm ent for prospecting th e  Gopeng H ill area 
and  a licence has been exercised.

Toyo Tin.— This com pany, form ed in 1927, 
works, th rough  its  Japanese subsidiaries, tin - 
m ining p ro p erty  in Jap an . The rep o rt for th e  year 
to  N ovem ber 30 last shows th a t  90,000 to n s  of 
ore was trea ted , averaging 1-22% tin  oxide, 
820-4 tons of concentrates being produced, for an  
op erating  profit of Yen 171,000. The accounts 
of Toyo T in  show a d eb it of ¿7,267, increasing 
th e  deb it balance brought in  to  ¿7,273.

St. John D el Rey.—This com pany was form ed 
in  1830 and  works th e  Morro Velho m ine in  th e  
d istric t of Minas Geraes, Brazil, while neighbouring 
properties are being  explored. The rep o rt for 1932 
shows th a t  246,963 tons of ore was m ined,
237.000 tons being trea te d  in  th e  mill, yielding 
109,202 oz. of gold, w orth , a t  s tan d ard  value, 
¿461,497. In  add ition  bullion to  th e  to ta l p a r value 
of ¿27,306 was recovered from  old m ine workings 
and  exploration , while silver to  th e  value of ¿1,860 
was also recovered. The tonnage  crushed, as 
com pared w ith  th a t  of th e  previous year, showed an  
increase of 15,200 tons, b u t th e  y ield  was lower by  
5s. Id . p er to n . The prem ium  on gold sales 
am ounted  to  ¿181,950, increasing th e  to ta l revenue 
to  ¿646,342, an  increase of ¿104,882 over th a t  
for th e  previous year. W orking costs showed an  
increase of l id .  p er to n , owing to  th e  rise in 
exchange, b u t th e  profit was ¿197,618, giving,

w ith  th e  balance of ¿39,691 brough t in , an  available 
to ta l of ¿237,309. D ividends paid d u ring  the  year 
were equal to  10%, while ¿100,000 was transferred 
to  cap ital w orks account and  ¿46,339 carried 
forw ard. C ertain  restric tions have been placed 
on th e  rem ission of gold to  London by  the  Brazilian 
G overnm ent. D evelopm ents on th e  North-W est 
lode a t  H orizon 28 have  n o t been satisfactory, 
b u t w ork on th e  m ain lode a t  H orizon 27 has shown 
im proved values. T he reserves of ore in  th e  Morro 
Velho m ine were estim ated  a t 1,410,000 tons, 
averag ing  4 o itavas an d  over pe r to n , showing 
a decrease of 112,000 tons, as com pared w ith the 
1931 to ta l. T here are, however, 1,200,000 tons of 
low er-grade ore, th e  p ay ab ility  of which depends 
on th e  price of gold. T here have been good develop­
m ents on th e  E sp irito  Santo ore-body and con­
siderable reserves of m ineral are now available 
there . The pow er schem e has been com pleted and 
is soon expected  to  be in  full w orking. The ordinary 
and  preference shares of th e  com pany  are to be 
transferred  to  o rd in a ry  and  preference stock.

D I V I D E N D S  D E C L A R E D
A n g lo -F ren ch  E xp loration .— 6% , less tax, 

payable M arch 20.
C hicago- G aika.— Is., less tax , payable March 23. 
E lectro ly tic  Z inc.— Pref. 9§d. (Australian 

currency), less tax , payable  A pril 29.
G eneral M ining.—2s., less tax , payable June 1. 
G openg C on solid ated .— 3d., less tax , payable 

A pril 7.
K ram at T in.—6d. (and bonus 6d.), less tax, 

payab le  April 12.
Lower B isich i.— ljd . ,  less tax .
M aroc.— 7Id ., less ta x , payab le  A pril 12. 
M inerals S ep aration .— 2s., less ta x , payable 

M arch 28.
O oregum .— Pref. Is. 6d., less ta x  ; Ord. 6d., 

less tax , payable  A pril 22.
O roville .— Is., less ta x , payab le  A pril 27. 
P ahang.—Pref., 3J% , less tax , p ayab le  M ay 1. 
Sons of G w alia.— Is., less tax , payable  April 29. 
Su rp rise  M ining.— 5d., less tax , payable 

M arch 23.
T ransvaal G old M ining E sta tes.— Is. 3d.,

less ta x , payable  M ay 9.
U nion C orp oration .—3s. 6d., less tax .

N E W  C O M P A N I E S  R E G I S T E R E D
B. D. and F. Syn d ica te .—C apita l : ¿100 in 

Is. shares. O bjects : To acquire freehold and
o th er properties, m ines, concessions, and  mining 
righ ts, etc.

China Clay F reeh o ld s.— C apita l : ¿10,000 in 
¿1 shares. Objects : To acquire lands, buildings, 
quarries, claypits, etc. ; to  deal in  ch ina  clay, 
bu ilders’ m ateria ls, e tc .

M iddle W itw atersrand W estern Areas.— 
C a p ita l: ¿400,000. O bjects : To acquire mineral 
righ ts over 30,000 m orgen im m edia te ly  adjoining 
th e  farm  N orth  Potchefstroom  on th e  F a r West 
W itw atersrand . D irectors : R aym ond des Clayes, 
A. \  . L indbergh, and  Sir A lfred H am ilton  Grant.

Sudan G old M ines.— C apita l : ¿40,000 in 
2s. shares. Objects : To acquire th e  m ine known 
as G abait gold m ine, n ear P o rt Sudan, to  adop t an 
agreem ent w ith  A urum , L td ., to  acquire a n y  land, 
m ines, o r o th e r p roperties, etc . D irectors : Edward 
H ooper, E rn es t B. R idsdel, Cowan Shankland.


