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E D IT O R IA L
IN this issue is the first of a series of articles 

by Dr. S. W. Smith on some metallurgical 
aspects of the Empire Mining and Metal­
lurgical Congress, held in South Africa 
earlier in the year. Its  appearance affords 
an opportunity of paying further tribute 
to the efforts made by the hosts to interest 
as well as entertain their visitors from 
overseas, as evidenced by the wealth of 
detailed information disclosed in the papers 
presented a t the various sessions.

TH E Prince of Wales was the principal 
guest a t a dinner a t the Guildhall on 

November 13, under the chairmanship of 
Sir Ernest Rutherford, the president of 
the Royal Society. The occasion was the 
launching of an appeal for support for 
the objects for which the Association of 
Scientific and Technical Institutions—to 
give it its shorter title—has been formed, 
chief among which is the erection of a central 
building in W estminster for housing a number 
of associated technical and industrial bodies.

IN continuation of a reference made here 
last m onth to  prospective railway 

developments in Uganda, it is now announced 
th a t the recent deliberations in Brussels 
resulted in substantial agreement between 
the British and the Belgian officials. A line 
is proposed to  extend the existing Kenya- 
Uganda railway from Mombasa to Kasindi, 
on the Belgian Congo border, via Kampala. 
The Belgians may connect Kasindi with 
Stanleyville, but their chief desire is to 
construct a line from Stanleyville to  the 
Kilo Moto gold mines, situated north of 
Irumu.

W E commented here in September on 
Sir Thomas Holland’s observations 

on the need for an adequate iron and steel 
industry in South Africa and in the light of 
those remarks interest attaches to the new 
works which are shortly to  be erected in 
Pretoria, for the construction of which 
tenders, mostly from British firms, have just 
been accepted. Pretoria has been selected 
for the site because it stands close to supplies 
of both coal and iron ore, the deposits at 
hand of the latter being estimated to 
contain 45 million tons of 48 per cent, ore,
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while 100 million tons of pure hem atite ore, 
containing 68 per cent, iron, are bu t 100 miles 
distant.

TH E Metalliferous Mines Advisory Com­
m ittee a t the instance of the Secretary 

for Mines has appointed two sub-committees 
to inquire into the possibilities of developing, 
or reviving, the working of metalliferous and 
associated deposits in Great Britain. The 
committee for non-ferrous mining is con­
stituted as follows :—Messrs. J . J. Burton 
(chairman), W. H. Bennett, Clive Cookson, 
Frank Merricks, R. A. Thomas, and Anthony 
Wilson. A similar committee under the 
same chairmanship, but of which Professor 
Henry Louis is also a member, will consider 
iron-ore mining. I t will be recalled that 
Professor Louis recently held an inquiry 
into the possibilities for gold mining in 
North Wales, the result of which has yet 
to be heard.

O r e -R e se r v e s  a n d  D r illin g  R ecord s
The first meeting of the 1930-31 session of 

the Institution of Mining and Metallurgy, on 
October 16, was devoted to the discussion 
of two papers originally presented to the 
Third (Triennial) Empire Mining and Metal­
lurgical Congress, held in South Africa earlier 
this year. The first was th a t by Professor 
Truscott on “ The Computation of the 
Probable Value of Ore-Reserves from Assay 
Results,” full extracts from which were given 
in the M a g a z in e  for May last, and the 
second, by Mr. J . Allen Howe, assistant 
director of the Geological Survey of Great 
Britain, dealt w ith the “ Conservation of 
Drilling Records.” Both of these papers 
furnished m aterial for interesting discussion.

The usual practice in the evaluation of 
ore-reserves is, as Professor Truscott noted, 
to weight each assay by the width, the 
resulting products, in inch-dwt. or feet-per 
cent., being then considered as on such a 
comparable basis th a t their arithm etic mean 
represents the average for the series. Further, 
the underlying assumption of th is method is 
th a t the other dimensions which make up 
the ore-block—th a t is, length along the 
exposure and depth behind the sampled 
face—are accurately represented by the 
sample taken. The author of the present 
paper disputes this assumption, arguing that
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since high assay values are rare in a sampling 
series such values cannot be taken to spread 
over so great a length of exposure nor so large 
a block of ore. He points out that, although 
the infrequency of the high assay weights it 
for the exposure length, it is not weighted 
sufficiently for volume. The result of this 
method, involving the arithm etic mean of 
an inch-dwt. series, is to give too high a 
value to ore-reserves. To an extent this 
has been met by the arbitrary practice of 
cutting high assays, but still the method 
retains its fundamental inaccuracy. This 
has been previously noted, by Denny in 
1917 and W atermeyer in 1919, the latter 
being the first to recognize th a t frequency 
should enter the computations a second time. 
In the present paper the author points out 
that to allow frequency alone to enter the 
computation a second time is to treat the 
unexposed face in a different way from the 
exposed face and he submits th a t the square 
of the product of frequency and inch-dwt. 
would give figures on a comparable basis 
permitting the most probable value of ore- 
reserves to be calculated. I t  will be recalled 
that Professor Truscott’s paper gives as an 
example a series of assays taken in the 
Shamva mine, Rhodesia, the final value of 
the ore-reserves made on the new method 
closely agreeing with the proved value of the 
ore determined by actual mining of the ore 
blocked out. In the discussion on the paper 
when it was first read in South Africa, Pro­
fessor Watermeyer considered th a t weighting 
by frequency alone was sufficient, although 
it was pointed out by the author that this 
would actually make the ore-body poorer 
for the occurrence of high values. At the 
October meeting Mr. T. Pryor showed by 
means of examples th a t the method was 
inapplicable to certain types of gold veins, 
although the author claimed th a t too few 
samples had been taken for its application 
on those particular levels. Mr. Pryor also 
considered irrelevant the fact th a t the 
method was bound to give a low result, as 
the engineer should endeavour to get as close 
to the tru th  as possible. Messrs. B. W. 
Holman, C. Palmer, and W. G. G. Cooper 
contributed to the discussion of a m atter 
that touches the roots of accurate ore- 
reserve estimation.

In the paper of Mr. Allen Howe the 
attention of congress members was directed 
to the desirability of formulating a scheme 
for the conservation of drilling records for 
submission to the requisite administrative

departments, in the hope that it might be 
given legal status and put into early opera­
tion. The author pointed out th a t as the 
result of an accident in 1924 the lack of 
information regarding old mines in this 
country was forcibly demonstrated and an 
appeal for the deposition of old mining 
plans had good results, but it was recognized 
that records which would have enabled old 
plans to be checked had in many instances 
not been preserved. I t was thus the more 
imperative th a t all recent records and 
certainly the results of all future work should 
be accessible to those desirous of consulting 
them. During the discussion on this paper, 
which was generally favourable to the 
scheme, it was evident that the prevailing 
view was that nothing could really be done 
to render it effective short of making it 
compulsory by legislation.

R oyal G e o g ra p h ica l S o c ie ty ’s 
C en ten a ry

The closing days of last month witnessed 
the celebration of the centenary of the Royal 
Geographical Society. On October 21 the 
Duke of York presided at an afternoon 
session, when delegates from the Société de 
Géographie, of Paris, and the Gesellschaft 
für Erdkunde, of Berlin, both of which 
have already celebrated their centenaries, 
presented addresses. A series of short papers 
by British and foreign geographers on 
“ The Habitable Globe ” was presented on 
the mornings of October 22 and 23, followed 
by another on the afternoon of October 23 
on “ Incidents in the History of Exploration.” 
The proceedings came to an end on the 
evening of October 23, when the Prince of 
Wales presided at the centenary dinner.

The debt of the mining industry to the 
explorers who blazed the paths into the 
unknown and little known portions of the 
globe cannot be too strongly emphasized. 
I t  must nç>t be forgotten also that the 
search for mineral wealth has often been the 
incentive to exploration. In the early days 
of last century the need for a parent organiza­
tion which would aid in the extension of 
geographical knowledge was badly felt in 
this country. In  1821 France instituted the 
Société de Géographie in Paris and in 1828 
Berlin founded the Gesellschaft für Erdkunde, 
but it was not until 1830 that the foundation 
of our geographical Society was brought 
about. At a public meeting held on July 16, 
1830, under the chairmanship of John
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Barrow, Secretary to the Admiralty, Viscount 
Goderich was elected the first president of the 
Society, to which King William IV, who 
became its patron, gave the title “ Royal 
Geographical Society.” His Majesty also 
granted an annual donation of fifty guineas 
to  constitute a premium for the encourage­
m ent of geographical science and discovery, 
the first recipient being Richard Lander for 
his discovery of the termination of the Niger 
in the sea.

The early meetings of the society were 
held in the apartm ents of the Horticultural 
Society and elsewhere and it was not until 
1913 th a t it secured a settled habitation at 
its present house in Kensington Gore. Here 
an additional building has recently been 
completed and the present accommodation 
includes a meeting hall w ith seating for 
850 persons, ample library space, and other 
amenities which perm it the society to carry 
on its im portant work. The help which 
has been given by this body to exploration 
in Africa, Asia, and the Arctic and Antarctic, 
and also to such undertakings as the Mount 
Everest expeditions is well known. The 
scope of its operations and the enlightened 
manner in which it is envisaged is exemplified 
by the assistance it has given to the British 
Arctic Air Route Expedition by supplying 
the best instrum ents it could furnish, in 
addition to a sum of money. Members of 
the mining profession will join with all 
explorers in wishing the society continued 
prosperity and long-lived activity.

R an d  L o w -G ra d e  O re  C o m m iss io n
The term  ore has been defined as a mineral 

occurring in the earth ’s crust from which a 
m etal or metals can be profitably extracted. 
The influence of mining costs, therefore, on 
what part or parts of a mineral deposit m ay 
be truly classed as ore is readily appreciated. 
One other factor also plays its part in the 
determ ination of real ore-reserves and th a t 
is the price obtainable for the finished 
product, so th a t what m ay be regarded as 
constituting ore-reserves in base-metal mines 
will be governed by the prevailing prices of 
those metals. In  the case of gold, however, 
the price is fixed and mining costs alone 
determine which part of a deposit m ay be 
justly  included in the ore-reserves. The 
gold deposits of the Rand include vast 
tonnages of low-grade m aterial a t present 
unworkable, bu t which with very little 
decrease in present working costs would fall

into the payable category. In the September 
issue of the M a g a z in e , in the course of a 
review of the Union Government Mining 
Engineer’s estimate of the life of the Rand, 
it was noted th a t a reduction in working 
costs of only two shillings per ton would 
mean on th a t field th a t there would be no 
appreciable dim inution of output during the 
next eight or ten years. The present position 
on the Rand is becoming more clearly defined 
by the evidence which is being brought 
before the Low-Grade Ore Commission now 
sitting in South Africa, reference to which is 
made by our Johannesburg correspondent 
in this issue. A part from proposals for 
the adjustm ent of the phthisis burden, 
for the reduction of railway freight charges, 
and for relief from the perpetual anxiety 
concerning the supply of native labour, two 
main lines of thought have been revealed in 
such reports of the evidence presented to the 
commission as have been so far available. 
The first of these lies in the proposals of 
Dr. Hans Pirow, the Government Mining 
Engineer, for a reorganization of the 
industry and the second in the views of the 
Gold Producers’ Committee, pu t forward by 
Dr. P. M. Anderson.

Examining in the first place the second 
of these views, it  m ay be said a t once 
th a t the committee consider a reduction in 
European salaries and wages throughout 
South Africa eminently desirable and a 
general cut of 5 per cent, has been suggested. 
Dr. Anderson, in presenting the views of 
the gold producers, said th a t the total 
working costs for the Rand mines during 
1929 amounted to £29,819,536, or 19s. 7d. 
per ton of ore milled. Wages to Europeans 
absorbed 24-8 per cent, of this amount, 
wages to natives 20-4 per cent., and expendi­
ture on stores 43-4 per cent. Of the stores 
used it was estim ated th a t 67 per cent, was 
of South African origin and in this connexion 
the high level of wages in the Union must 
be considered an im portant factor. The 
committee held the view th a t workers in 
South Africa were better off than in any 
other country and th a t a reduction in wages 
was desirable, the maintenance of the present 
standard hitting the prim ary producer very 
hard. This a ttitude of the Gold Producers’ 
Committee has a t least the m erit th a t it 
examines the economic position of South 
African industry as a whole, it being felt 
th a t adjustm ent between conditions in 
South Africa and the rest of the world are economically necessary.
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The Government Mining Engineer, in his 

evidence before the commission, gave details 
of his proposal for the reorganization of the 
labour on the Rand mines. He recommends 
that, as far as possible, native labour, less 
susceptible to phthisis, should be substituted 
for white labour underground, surface 
employment being found for the displaced 
whites. In addition, Dr. Pirow would 
increase mechanization in the handling of 
material, including increased sorting, and 
would introduce finer grinding, flotation 
processes, dump re-treatm ent, and the 
utilization of waste products. I t was also 
suggested th a t the mines should aid in the 
manufacture within the Union of much of 
the material which is a t present imported.

N ew  O n ta rio  G o v e r n m e n t B u ild in g
In the presence of the Prime Minister 

and the Secretary of State for the Dominions, 
the Hon. G. Howard Ferguson, the Premier 
of Ontario, declared open the new offices 
of the Agent-General for Ontario in the 
Strand on October 2 1 . Mr. William C. 
Noxon, who has been Agent-General since 
1921, presided over the proceedings, which 
were attended by a number of distinguished 
Anglo-Canadians and British industrialists 
and engineers. In the course of a number 
of speeches appropriate reference was made 
to the progress of the province and the 
important position it now occupies in the 
Dominion, hence the need for more com­
modious premises in which to carry on its 
work in London.

The building, the façade of which is 
shown in the accompanying photograph, 
may be said to be in every way worthy 
of its object, constructed as it is almost 
in its entirety of materials imported from 
Ontario and fabricated by British workers. 
Thus the granite employed for the two 
corner-stones comes from Coe Hill, the 
building stone for the front is Queenston 
blue dolomite, marble extensively used for 
interior decoration is from Bancroft, the 
birch and pine for woodwork construction 
is from the forests in the north of the 
province, and extensive use is made of 
nickel fittings, the origin of which needs no 
explanation. The furniture and general 
interior decoration scheme can only be 
described as sumptuous and altogether 
an effect of wealthy but unostentatious 
comfort has been imparted.

The province of Ontario is of principal 
interest to the mining community as the 
producer of 9 0  per cent, of the world’s 
nickel and as containing the gold mines of 
the extensive and rich Porcupine and 
Kirkland Lake areas. The value of the

nickel and cobalt deposits of the Sudbury 
area has, moreover, been recently enhanced 
by the discovery of an enormous ore-body 
rich in copper. Altogether the mineral 
production of the province for 1929  amounted 
to over $ 1 1 7 ,0 0 0 ,0 0 0  and the preliminary 
figures for the first half of 193 0  represent 
a gain of $ 3 ,0 0 0 ,0 0 0  over the corresponding 
period of 1 9 2 9 . Of that total the metallic 
minerals account for some $ 8 4 ,0 0 0 ,0 0 0  and 
they include, beside the nickel and gold 
mentioned, copper, lead, zinc, silver, cobalt, 
platinum, and palladium, altogether a field 
as diverse as it is rich.
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In tr o d u ctio n .—Conditions in the base- 

metal m arkets continue depressed, although 
the feeling is gaining ground th a t prices 
are a t bottom, or nearly so, in spite of the 
fact th a t production is still somewhat ahead 
of consumption. The meetings of copper 
producers in America and the report th a t a 
tentative agreement on outputs has been 
reached have reacted favourably on the price 
of the metal, whilst with tin  the news that 
the deliveries in the United States during 
October exceeded the supplies indicated 
th a t m etal stocks were being replenished.

T r a n sv a a l.—The output of gold on the 
Rand for October was 884,632 oz. and in 
outside districts 41,929 oz., making a total 
of 926,561 oz., as compared with 903,176 oz. 
in September. The natives employed on the 
gold mines a t the end of the m onth totalled 
206,778, as compared with 205,061 at the 
end of September. The output for October 
sets up a record and reflects the improved 
labour position, the natives employed on the 
mines being 17,000 more than a year ago.

A circular to shareholders in Dagga- 
fontein Mines, Ltd., states th a t in the newly 
acquired area adjoining Springs Mines some 
21,000 ft. of development, of which less 
than 14,000 ft. was on reef, has disclosed 
806,095 tons of ore averaging 8-55 dwt. over 
45 in., whilst in the section around Nos. 1 
and 2 shafts 14,595 ft. of development, 
6,296 ft. being on reef, has disclosed 227,728 
tons of ore averaging 8-98 dwt. over 37 in., 
making a to tal of 1,033,823 tons, averaging 
8-64 dwt. over 43 in. stoping width. I t  is 
considered th a t the present position w arrants 
the erection of a reduction plant of sub­
stantial capacity and its design is in hand.

At the annual meeting of the Sabie 
(Transvaal) Gold Mining Company, to be 
held on December 11, an extraordinary 
resolution will be proposed for the voluntary 
winding up of the company.

D ia m o n d s .—Towards the middle of 
October it was announced by Mr. A. P. J. 
Fourie, Minister of Mines for the Union of 
South Africa, th a t arrangements had been 
made between the Union Government and 
the Diamond Syndicate for the renewal of 
the sales agreement.

At an extraordinary meeting of De Beers 
Consolidated Mines, to be held in Kimberley 
on December 15, immediately following the 
annual meeting, it will be proposed that the 
capital of the company be increased from 
£4,750,000 to £5,500,000 by the creation of

300,000 deferred shares of £2 10s. each. It 
is understood th a t none of the new shares 
are to be issued for cash or to the existing 
shareholders.Premier (Transvaal) Diamond Mining 
Company has postponed the paym ent of the 
usual half-yearly dividend on its preference 
shares.

S o u th e rn  R h o d e s ia .—The output of 
gold from Southern Rhodesia during 
September was 46,151 oz., as compared 
with 46,152 oz. for the previous m onth and 
45,025 oz. for September, 1929. Other out­
puts for September were : Silver, 5,720 o z .; 
copper, 125 tons ; coal, 90,690 tons ; chrome 
ore, 9,292 tons ; asbestos, 3,974 tons ; mica, 
10 tons ; tin, 2 tons.

During the year ended May 31 last the 
profit of the Gold Fields Rhodesian Develop­
ment Company was £116,659, which, with 
£50,847 brought forward, made an available 
to tal of £167,506. An interim  dividend of 
5% absorbed £62,855 and after making 
various allowances the balance of £71,784 
was carried forward. No property has so far 
been found to replace the Shamva mine, 
which closed a t the end of May. Develop­
ments a t the W anderer mine, referred to 
elsewhere in this issue, m ay make it  advisable 
to  extend the reduction plant. A t the May­
fair the breakdown of plant has necessitated 
suspension of milling operations, bu t develop­
m ent work has been continued.

N o rth e rn  R h o d e s ia .—Towards themiddle of last m onth it was announced 
th a t the American Metal Company had 
acquired from the Canadian Selection Com­
pany 800,000 English ordinary shares of the 
Roan Antelope Copper Mines and 1,000,000 
ordinary shares of the Rhodesian Selection 
Trust in exchange for 350,000 shares of the 
common stock of the American Metal 
Company and $1,000,000 in cash. I t was 
explained th a t the 350,000 American Metal 
Company shares would not rank for dividends 
before December 1, 1932.

Shareholders of Rhodesian Congo Border 
Concession have been advised of the final 
results from three bore-holes. The first, 
N.E. 43, entered the River lode horizon at 
255 ft. and from 260 ft. to 310 ft. the ground 
averaged 8-08% copper, m ainly in the 
oxidized condition. In the second hole, 
N.E. 41, the ground from 430 ft. to 485 ft. 
averaged 5-79% copper, from 485 ft. to 
515 ft. there was no commercial ore, and the 
12-8 ft. from 515 ft. to 527'8 ft. averaged 
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2-98% copper. In the last hole, N.E. 51, also 
on the River lode horizon, the 60 ft. from 
400 ft. to 460 ft. averaged 7-12% copper.

The chairman of the Rhodesian Congo 
Border Concession and N ’Changa Copper 
Mines found it necessary towards the end of 
October to issue a denial of certain rumours 
which had suggested th a t negotiations were 
in hand for the absorption of the N'Changa 
and Bwana M’Kubwa companies by the 
Rhodesian Congo Border Concession.

S o u th -W est A fr ic a .—The acquisition of prospecting rights in South-West Africa by 
the Consolidated Mining and Smelting Com­
pany of Canada was noted in the September 
issue of the M a g a z in e . I t has recently been 
announced th a t the concession covers an 
area of 48,000 square kilometres bordering on 
the concession held by the South-West Africa 
Company and the Otavi Minen Gesellschaft. 
The area contains several tin  mines, the 
rights of which will not be affected.

N igeria .—The report of the Naraguta 
(Nigeria) Tin Mines, Ltd., for the year 
ended March 31 last shows a working profit 
of £6,103, which, added to  the sum of 
£28,325 brought forward, gave an available 
total of £34,428. After writing off the 
balance of abonnement renewal account 
of £891, the balance of £33,537 was carried 
forward. During the period under review 
389 tons of tin concentrates was recovered, 
as compared with 351 tons in the previous 
year, the average price realized being £117, 
against £139. To meet conditions created by 
the existing depression, a system of skeleton 
staffs has been put into force on all areas 
of the Naraguta group, which should enable it 
to carry on without a complete closing down.

A u stra lia .—At the annual meeting of 
the Electrolytic Zinc Company of Australasia, 
recently held in Australia, it was announced 
that the abnormal circumstances now exist­
ing and the extent to which money was 
temporarily locked up in unsold zinc would 
probably preclude the payment of the half- 
yearly dividend usually declared in January.

A circular to shareholders of the Associated 
Northern Blocks (W.A.) states th a t a meeting 
is to be held next m onth when resolutions 
for the voluntary liquidation of the company 
will be considered. The present liquid 
assets are estimated to be approximately 
Is. 9d. per share, there being in addition 
the company’s properties and plant in 
Western Australia and Mexico. At an 
extraordinary meeting to be held sub­
sequently resolutions will be considered

changing the name of the company to the 
Associated Northern Blocks Mining and 
Investment Company and reducing the 
par value of the shares and creating 
additional capital.

M a la y a .—A circular to shareholders of 
the Perak River Hydro-Electric Power Com­
pany states that the construction of the dam 
and power-house at Chenderoh has been 
completed, the steam station at Malim 
Nawar being closed down except for the 
standby plant. The depression in the tin 
mining industry has seriously delayed the 
growth of the company’s business, revenue 
still being mainly dependent upon sales of 
power to the mining properties in the 
K inta Valley. There are signs, however, 
that the industry is awakening to the advan­
tages of electric power and preparing for the 
return of better times. The way in which the 
company is demonstrating the intelligent 
application of electricity to mining forms the 
subject of comment elsewhere in this issue.

V e n e z u e la .—A circular to shareholders of the South American Copper Company, 
Ltd., states th a t early runs of the new 
flotation plant were disappointing, making 
it advisable to increase the number of cells 
in the plant. Operations were recommenced 
early in September last, but results continued 
to be unsatisfactory with run-of-mine ore, 
which averages 3-5% copper. Early in 
October, however, the existence of an 
extensive body of high-grade ore along the 
western side of the Aroa mine was definitely 
proved. This body lies west of the fault zone, 
which hitherto has been erroneously regarded 
as the limit of mineralization. Developments 
on the 50 fathom level have for some time 
past been in this ore-body, which is said to 
improve in dimensions and value going 
westward. From a foot-wall drive on the 
16 fathom level the new ore-body has been 
cross-cut and driven on for 40 feet, in ore 
assaying between 6 and 7% copper.

B o liv ia .—At an extraordinary general 
meeting of the Corocoro United Copper 
Mines, Ltd., last month the reduction of the 
capital of the company from £750,000 to 
£451,988 16s. by the cancellation of paid-up 
capital which has been lost or which is 
unrepresented by available assets to the 
extent of 8s. on each issued ordinary share 
was approved.

P a n a m a .—Shareholders of Panam a 
Corporation, Ltd., have been advised of 
favourable developments in the extreme 
north of the Remance mine. On the 5th level
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the north drive has encountered high-grade 
ore a t 617 ft. north of the main shaft. Driving 
has been continued for 636 ft. and the face 
was said to  be still in ore. Sampling along 
19 ft. gave values running to £22 per ton 
over 34 in. On the 4th level, a t a distance 
of 1,870 ft. from the m outh of the tunnel, a 
winze sunk on the rich ore-body has reached 
a depth of 50 ft., samples from the bottom  
averaging 46s. per ton over a width of 72 in.

Y u g o s la v ia .—A progress report of Trepca 
Mines, Ltd., for the quarter ended September 
30 shows th a t stoping commenced a t the 
Stantrg mine on August 15 last by opening 
out four main stopes on the 760 m. level. 
To the end of the quarter 16,675 tons of 
ore was sent to  the mill, averaging I T 35% 
lead and 8-66% zinc, in addition to 2,800 
tons from the dump, averaging 7-3% lead 
and 9-4% zinc. The crushing plant came 
into operation on August 17 and one section 
of the concentrator on August 20, the second 
section being started on August 25. By 
September 1 a daily treatm ent rate of 500 
tons had been attained and by the end 
of September 17,371 tons of ore had been 
treated, yielding 2,229 tons of lead con­
centrates assaying 70% lead and 24 oz. 
silver per ton, as well as 1,003 tons of zinc 
concentrates assaying 47'6% zinc. Since 
the middle of September it has been deter­
mined th a t the recoveries of lead and zinc 
have been 95% and 85% respectively. 
Work on the Meljenica and Trepca prospects 
has been continued, a drill-hole being sunk 
north of the former to test favourable 
indications obtained by the Elbof Geo­
physical Company.

C h e m ic a l a n d  M e ta llu r g ic a l C o rp o ra ­tio n .— A circular to shareholders of the 
Chemical and Metallurgical Corporation, 
sent out a t the end of last month, contains 
the preliminary report of the shareholders’ 
committee. This states th a t the corporation 
has sufficient funds a t its command to carry 
on business according to present plans and 
th a t the reorganization of the works has 
resulted in substantial economies in produc­
tion costs. During July the plant was working 
a t slightly under 50% capacity and the 
accounts for the m onth show a small 
surplus.

B ritish  A lu m in iu m  C o m p a n y .—At anextraordinary general meeting of the British 
Aluminium Company, to be held this 
month, it will be proposed th a t the capital 
of the company be increased from £1,500,000 
to £2,400,000 by the creation of 900,000 6%

preference shares. I t is stated  th a t new 
capital is required for carrying out the 
second stage of the Lochaber works scheme. 
At the same meeting it will also be proposed 
th a t as from January  1 next the preferential 
dividend shall become cumulative.

B ritish  C o n tr o lle d  O ilf ie ld s .—The scheme for the reorganization of the capital 
of British Controlled Oilfields was sanctioned 
by the Court of K ing’s Bench, Montreal, 
last month. Application will now be made 
to the Secretary of State in Canada for the 
supplementary letters patent necessary for 
the carrying out of the scheme, which 
provides for the cancellation of $22,512,830 
of capital as being unrepresented by available 
assets.

T in .—The fact th a t at the end of October 
the two. m onths’ suspension of tin-winning 
voluntarily adopted by the companies which 
are members of the Tin Producers’ Associa­
tion has come to  an end w arrants a review of 
the tin  situation. Although statistics a t the 
end of October show a reduction in stocks 
it would seem th a t the adverse balance of 
demand and supply is not yet adjusted. 
I t is thus evident that, apart from a general 
improvement in trade, the situation can only 
be relieved either when the prevailing low 
price causes the closing down of more 
properties or when more drastic restriction 
has been adopted by the producing com­
panies. In this connexion the restriction 
scheme put forward by Mr. J . Lovett, of 
the F.M.S. Mines Departm ent, is of import­
ance. Under this scheme the author proposes 
the formation of a lim ited company, with a 
capital of £1,500,000, to operate in Malaya, 
Bolivia, Nigeria, and Siam, and to control 
tin  output. Mines controlling 40% of the 
production in each country are to be asked 
to cease production and concentrate upon 
development, money for which is to be 
provided by the sale of 50% of their average 
output to  the company a t a price equivalent 
to th a t prevailing on the day of sale, plus 
50% of the difference between such a price 
and £200. When the pivotal price of tin 
has been reached mining is to be permitted 
and the operating companies are to commence 
delivery of their product. W hether the 
scheme is likely to be adopted is doubtful, 
for the views of the Tin Producers’ Associa­
tion are still to be heard. Meanwhile the 
Billiton Company has further curtailed 
production and has announced its willingness 
to co-operate with the association in the 
application of any scheme of restriction.



METALLURGY IN SOUTH AFRICA
By S. W . SM ITH , D.Sc., Hon.D.Sc.(Witwatersrand), A.R.S.M .

Chief Assayer, the Royal Mint.
T h e  au th o r gives an account of h is observations of m etallurgical p ractice w hen travelling w ith the E m pire  C ongress.
In attem pting to summarize w ithin the 

compass of a short article the various aspects 
of metallurgical practice which were brought 
before the Empire Congress in the spring 
of this year one cannot do more than indicate 
briefly the general character of the 
information which was afforded by the 
papers which were read a t the Sessional 
Meetings and th a t given during the actual 
visits to the various scenes of operation. 
In so doing, the prim ary object will be to 
furnish means by which fuller details of 
particular aspects m ay be readily acquired 
by those having a special interest in some 
particular phase of metallurgical activity 
in South Africa.

being done and th a t the foundations are 
being laid for the successful production of 
metallurgical material for engineering and 
other purposes.

The term  metallurgist, however, in South 
Africa applies mainly to the man who is 
concerned with the actual production of 
metals from the products of the mines. 
Modern conditions demand from him far 
more than a knowledge and experience of 
the processes of metallurgical extraction. 
He is, in fact, a metallurgical engineer 
whose responsibilities cover the multitude 
of considerations which arise in the handling 
and treatm ent of vast quantities of materials 
from the moment they reach the surface.

M i l l  a n d  H e a d f r a m e  :

Until comparatively recent years the 
term metallurgy was restricted to the actual 
chemical technology by which metals were 
extracted from their ores and brought into 
a marketable condition. The fields now 
covered by this term, however, have widened 
far beyond their original limits. In this 
country, for example, where the actual 
production of metals has been a diminishing 
quantity for many years a large and in­
creasing band of highly trained metallurgists 
has arisen whose main concern is the success­
ful adaptation of metals and alloys to highly 
specialized purposes in industry. In  South 
Africa this aspect of metallurgy is a t present 
in its earlier stages, although evidence was 
forthcoming that much good work is already

N e w  M o d d e r f o n t e i n .
I t is perhaps not untrue to say that his chief 
concern is to bring the material into a 
suitable condition for treatm ent by extraction 
processes and to do this in a manner which 
will render these collective operations 
economically possible within very narrow 
working limits.These were the men whom we were 
privileged to meet in South Africa and more 
particularly, of course, on the Witwatersrand, 
where the magnitude to which the present 
operations have attained has necessitated 
the presence of such men. I t  would be 
impossible to give, in brief, any adequate 
account of the achievements of these metal­
lurgists in their direction of general policy 
and in bringing the metallurgical practice

265
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to its present high state of efficiency. It 
is fortunate, however, th a t the freedom in 
placing their knowledge and experience 
at the disposal of others, which characterizes 
the a ttitude of the mining and metallurgical 
professions throughout South Africa, has 
resulted in an abundance of published records 
by which this knowledge and experience has 
been made available to the world a t large. 
I t may be of interest, nevertheless, to 
indicate some of the problems which are 
now being solved in connexion w ith their 
work. -The outstanding activities are, of 
course, those associated with the extraction 
and recovery of gold along the 70 miles’ 
stretch of the W itwatersrand from Rand- 
fontein in the west to Springs and Sub Nigel 
in the east and south-east.

During the visit of the Congress to 
Johannesburg opportunities were afforded 
by the various mining “ groups ” to inspect 
representative plants under their control. 
Visits were arranged to nine of these plants 
which, of course, constitute only one-fourth 
of the number at which actual operations 
are a t present in progress. There are, 
altogether, 35 mines on the Rand alone 
sending their bullion every m onth to the 
Rand Refinery at Germiston, which also 
receives bullion from other parts of the 
Transvaal and from Rhodesia. Some idea 
of the magnitude of the operations which 
have been carried out, and which are now 
in progress is given by the figures which 
were furnished to us regarding the nine 
selected properties to which visits were 
arranged.

T h e  C r o w n  M i n e s .—Situated on the

Central Rand (within two miles of Johannes­
burg and to the west) it has three reduction 
plants with a total crushing capacity of 
some 247,000 tons per m onth. Up to the 
end of 1928 the Company and its predecessors 
had milled some 52,800,000 tons and 
produced 18,600,000 ounces of fine gold.

T h e  R o b in s o n  D e e p .—Also on the Central 
Rand and with a crushing capacity of 80,000 
tons per m onth. This company and its 
predecessors had milled to the end of 1928 
some 16,500,000 tons and produced 5,800,000 
ounces of fine gold.

T h e  V il l a g e  D e e p .—The deepest on the 
W itwatersrand and, in fact, in the world, 
namely 7,638 feet in June, 1929. I t has a 
monthly capacity of 60,000 tons, and from 
its inception until June, 1928, had milled

12.800.000 tons and produced 4,100,000 
ounces of fine gold.

N e w  M o d d e r f o n t e i n .—Situated in the 
Far East, some 23 miles from Johannesburg. 
This property has two reduction plants 
with an aggregate capacity of 150,000 tons 
per m onth and to the end of 1928 the 
Company had milled 20,500,000 tons and 
produced gold to the value of £42,000,000. 
The South reduction plant is equipped with 
64 Nissen stam ps and 10 tube mills ; the 
stamps have a weight of 2,000 lb. and a duty 
of 40 tons each per day.

G o v e r n m e n t  G o l d  M i n i n g  A r e a s .—  
Also in the Far E ast and ranks, a t present, 
as the largest gold producer in the world. 
I t has a crushing capacity of some 200,000 
tons per month, and to the end of 1928 had 
milled 22,400,000 tons and produced
9.400.000 ounces of fine gold.

G o v e r n m e n t  A r e a s  : a  G e n e r a l  V i e w .
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L e a c h i n g  P l a n t  : C r o w n  M i n e s .
G e d u l d  P r o p r i e t a r y  M i n e s .—One of 

the pioneer mines of the Far East and has 
now reached a crushing capacity of 1,000,000 
tons per annum. Up to  the end of 1929 
nearly 11,000,000 tons had been milled, and 
gold to the value of £16,600,000 had been 
produced.

Sp r in g s  M i n e s .—Also in the Far East. 
About 70,000 tons are crushed monthly 
and to the end of 1928, 7,200,000 tons had 
been milled yielding 3,300,000 ounces of 
fine gold. The milling section includes, 
besides the older stam p mill (with tube- 
mills producing sand and slime), the pioneer 
plant of the type which produces, by tube- 
mills only and with Dorr classifiers, an 
“ all slime ” pulp.

W e s t  S p r i n g s .—This mine is also in the 
Far East. I t reached the producing stage in 
1924. The reduction plant is regarded as 
one of the most modern in type, has no

stamps, operates the all-sliming process 
by tube mills only and crushes 68,000 tons 
per month. At the end of 1928 some
2.700.000 tons had been milled yielding
957.000 ounces of fine gold. 

R a n d f o n t e i n  E s t a t e s  .— A long-
established mine in the west—26 miles from 
Johannesburg. A part of its equipment is 
a mill of 600 stamps—one of the largest 
under one roof in the world. It has a capacity 
of 215,000 tons per month and to the end of 
1928, 44,700,000 tons had been milled 
yielding 12,700,000 ounces of fine gold.

I t was not possible within the short period 
of the stay in Johannesburg for those taking 
part in the Congress to visit all of these 
properties but convenient arrangements 
were made by which a number of parties 
were enabled to see those for which they had 
a particular interest or which, in point of 
distance, could be visited in conjunction

T u b e -M i l l s  a t  C r o w n  M i n e s .
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with the visits to m any other establishments, 
apart from the actual mines, for which 
arrangements had been made.

In  addition to these visits, however, 
an im portant side to the proceedings was, 
of course, the presentation and discussion 
of papers a t the Sessional Meetings. At one 
of these meetings a paper was read by 
Dr. H. A. W hite on the “ Gold Metallurgy 
of the W itwatersrand Banket Ores ” and 
by way of indicating a little more closely 
the actual trend of metallurgical practice 
on the Rand one cannot do better than quote 
from this paper in which Dr. W hite describes 
the advances in practice which have been 
made since he contributed his admirable

paper to the Empire Congress in London 
in 1924. These two papers, in fact, taken 
together with his Presidential Address to 
the Chemical, Metallurgical and Mining 
Society of South Africa in August, 1925, 
constitute a valuable epitome of the position 
and trend of metallurgical practice on the 
Rand.

In the paper presented to this Congress 
he points out th a t the narrowing field of 
possibilities in regard to economies necessarily 
limits the scope for any striking increases in 
percentage of extraction or in a reduction 
of working costs. The elimination of stamp 
mills from future reduction plants will, he 
thinks, in part be made up by cone-crushers 
running a t great speed and reducing 45/60 
tons per hour to pass an inch mesh. Two 
new types of such crushers have been 
favourably reported upon. The supply of 
pebbles required to  m aintain the tube- 
mill loads has been furnished in the newer

plants by mechanically removing suitable 
pieces from the ore either by trommels or 
bv grizzlies. The tube-mills or the crushers 
are likely to fulfil most of the functions 
hitherto performed by heavy stamps and it 
is unlikely, he thinks, th a t any more will be 
installed. Where extensions have been 
made in existing plant the number of stamps 
has remained unchanged.

Amalgamation, as applied to the whole 
of the mill pulp, he says, has now completely 
disappeared. As applied to  concentrates 
it still has certain advantages, especially in 
such cases where the osmiridium content is 
sufficient to w arrant the cost of extraction.

He deals with problems arising from tube-

mill practice both in regard to the mills 
themselves and also in regard to the materials 
undergoing treatm ent. The general tendency 
in the newer plants is towards liner grinding 
approaching a reduction of 90% —200
mesh in the final pulp. This is being 
rendered possible by the reduction of the 
cost of electrical power to 0'45d. per unit 
and by the more efficient use of tube-mills 
and their feeding appliances. Dr. White 
gives a figure of 0'3 ft. lb. per square inch 
of surface produced by the most efficient 
tube-mills, while he states th a t stamp-mills 
require twice and coarse rock breakers more 
than four times th a t amount. But for their 
cost, steel balls would offer m any advantages. 
Even now they are regarded as economically 
possible in certain cases of very fine grinding.

W ith regard to the cyanide plants he 
records the gradual disappearance of separate 
treatm ent for sands unless they are required 
for underground support. An experimental

L e a c h i n g  P l a n t  : C r o w n  M i n e s .
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plant at Modder Deep for the flotation of 
the pyritic portion from the sand yielded 
a satisfactory extraction, but the subsequent 
treatm ent of the tails was complicated by 
the presence of. the flotation re-agents. In 
this connexion Dr. W hite makes the striking 
statement th a t “ every year more than
100,000 tons of recoverable pyrites is 
thrown on to the dumps and dam s” . He 
deplores the lamentable waste of this 
potentially valuable by-product. In  regard 
to the Slime Plants he records the use of 
improved Dorr collectors to give continuous 
separation from excess water followed by 
Dorr agitators in which the gold is extracted.

suspended radially round a circular vat. 
Extreme fineness of the zinc dust has been 
shown to be a desirable factor. The plea, 
which Dr. W hite has made on previous 
occasions, for a procedure in regard to the 
periodical “ clean-up ” which involves less 
handling of the gold slimes has now been 
partially met by the installation of this new 
form of filter vat apparatus.

In concluding this portion of the review 
of metallurgical activities in South Africa, 
one may perhaps form some idea of the 
magnitude of the operations which have 
already been carried out on the Witwaters- 
rand, as far as mere figures are able to convey

C y a n i d e  T a n k s

Comparisons have been made between 
filters of the Oliver and American type for 
removing the gold solutions. Perfect clarifica­
tion is now well-recognized as of prime 
importance before passing the solutions on 
to the precipitation plant. The addition 
of lead nitrate, which is essential when 
zinc dust is used for precipitation, is made 
before the solutions reach the sand clarifiers 
in order th a t any traces of basic lead 
carbonate may be removed. From the 
clarifiers the solutions pass directly and 
without storage to the Crowe vacuum 
apparatus. This obviates any risk of choking 
the filter cloths of the Merrill presses or 
filter vats by the precipitation of basic 
salts which is apt to  occur during storage.

The triangular shaped type of Merrill 
filter press is now being succeeded by an 
improved type in which the filter leaves are

a t  W e s t  S p r i n g s .
such an idea, when one learns that these 
mines treat over 30,000,000 tons of ore each 
year and that the total rock which has been 
hoisted to date is about 750,000,000 tons. 
Of this quantity some 650,000,000 tons have 
been milled with an average gold return of 
slightly under 7 dwt. per ton. This represents 
some 9,200 tons of gold, valued at 
approximately £1,000,000,000, to which must 
be added 1,000 tons of silver and some
30,000 ounces of osmiridium.

( To be continued.)

U n iv e r s ity  o f  L on d on .—A course of four lectures on “ Supports for Underground 
Workings in Coal Mines,” by Dr. M. A. 
Hogan, of the Safety in Mines Research 
Board, is to be given at the Royal School of 
Mines on De cember 8, 9, 10, and 11, at 
5.30 p.m.



T H E  ROAN ANTELOPE COPPER MINE
B y  a . g . M cG r e g o r

A  description of the mine, mill, and smelter of what will be the first of the newly-developed copper mines in Rhodesia to
reach the production stage.

G e n e r a l .— The rapid development of the 
copper area which lies adjacent to the 
Northern Rhodesian-Belgian Congo border 
has been without doubt the outstanding 
event of the past decade in the mining world. 
The period of intense activity in surveying 
and prospecting is now passing, however, 
and attention is focussed on those properties 
which are approaching the production stage. 
Of these, the Roan Antelope mine will be

known as the Roan Series, which, a t the 
mine, form the nose of a syncline pitching 
north of west. Of th is ore-bearing series, it 
is not the same rock which is mineralized 
in each of the Northern Rhodesian mines. 
At the Roan Antelope the host rock is a 
dense compact dolomitic argillite, which has 
a very deceptive appearance, mineralization 
only being apparent on close examination. 
The ore-minerals occur as grains of chalco-

F i g . 1 .— G e n e r a l  L a y - O u t  o f  M i n e  B u i l d i n g s  w i t h  r e s p e c t  t o  O r e - O u t c r o p  a n d  M a i n  S h a f t .

the first and the description of the mine, 
mill and smelter equipment of this property, 
which is given here, will, it is felt, be of general 
interest to readers of the M a g a z in e . The 
underground development and plant con­
struction which have been in progress 
during the past two years a t the mines 
are now rapidly approaching completion.

G e o l o g y .— The Roan Antelope mine has 
been opened up in a series of conglomerates, 
arkoses, felspathic quartzites, argillaceous 
sandstones, dolomitic shales and dolomite,
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cite and bom ite disseminated throughout the argillite.
T h e  M i n e .— The property is being 

developed for an in itial production and 
treatm ent of 2,000,000 tons of ore yearly, 
averaging 3-3% sulphide copper, to  produce 
about 50,000 short tons of copper. When 
the work of development and construction 
started, the ore-body containing 30,000,000 
tons of ore averaging 3-3% sulphide copper, 
was proved. This block of ore occupies a 
distance along the axis of the ore-body of
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about one mile, and it now proves to be but 
the eastern tip  of an ore-body at least six 
miles in length. The portion of the ore-body 
now being developed is shaped like one end 
of a canoe having rounded bottom  and end. 
Both limbs of this synclinal trough outcrop 
at the surface about 1,800 ft. apart, and the 
bottom is about 1,200 ft. below the surface. 
The surface of the ground over the ore-body 
may be considered as comparatively flat 
and level.

The Beatty Shaft.—The Beatty shaft, 
which will be the main hoisting shaft, is 
located about one half mile from the extreme

eastern end of the ore-body, and the shops, 
warehouse, crushing plants, mill, smelter 
and main power plant are located in fairly 
close proximity to this shaft, which places 
all of the surface plant near the eastern 
end of the ore-body as may be seen from the 
lay-out diagrammatically shown in Fig. 1. 
In Fig. 2 is shown a development steel head­
frame and bin a t No. 2 Shaft.

Underground, the ore is being developed 
for sub-level stoping, a general plan of the 
stope arrangement being shown in Supplement 
No. 1. On the south limb, at the 420-foot 
and 620-foot levels, the ore lies at an angle of 
about 40° with the horizontal, and the 
haulage drives are in the foot wall. The 
north limb lies steeper at these levels, and 
it is practical to locate the haulage drives in

the ore strata. Figs. 3 and 4 indicate the 
mining methods for ore dipping at less than 
40° and greater than 50° respectively.

The ore will be drawn from the chutes 
(Fig. 5) into Granby type cars of 5-tons 
capacity. Ninety-seven of these cars have 
been ordered, and 40 more will be ordered 
later. In Fig. 6 is shown the general design 
of car being used.

The gauge of the haulage tracks is 30 in. 
Ten storage battery locomotives have been 
ordered, having a to tal weight each of 14,000 
pounds, for gathering and making up the 
ore-trains. Four trolley locomotives, having

two 50 h.p. motors each, and a total weight 
each of 16,000 lb., are being provided for 
the main haul to  the shaft.

The cars dump on grizzlies having 18 in. 
openings over the skip pockets (Fig. 7). The 
skips hold ten tons of ore. The drawing 
(Fig. 8) shows the dimensions of the 
rectangular steel-timbered shaft. The main 
cage is double decked and has platforms 7-ft. 
by 12-ft.The ore-winder has double cylindrical 
drums, one drum fixed, one drum with clutch, 
the drums being 14 ft. 6 in. in diameter by 
5 ft. 3 in. face, and grooved for 6f in. circular 
flattened-strand wire rope. The rope speed 
is 1,400 f.p.m., and the output of the winder 
500 tons per hour. The winder has a Ward- 
Leonard control and the winder motor is

F i g . 2 .— D e v e l o p m e n t  S t e e l  H e a d f r a m e  a t  N o . 2  S h a f t .
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H O RIZO NTAL PRO JECTION

SECTION ON A - A ,
F i g .  3.— M e t h o d  o f  M i n i n g  f o r  O r e  d i p p i n g  a t  l e s s  t h a n  40°.

rated  at 1,290 h.p., while the m otor generator 
flywheel set is ra ted  a t 896 k.w.

The man-winder has double cylindrical 
drums, bo th  drums being fixed to  the shaft, 
their size being 16 ft. 6 in. diam eter by 
5 ft. 2 in. face, and grooved for 7 |  in. circular 
flattened-strand wire-rope. The rope speed

is 1,600 f.p.m., and the output is 3,850 men 
per hour. The winder has a Ward-Leonard 
control, the winder m otor being rated at 
1,290 h.p. The m otor generator flywheel set 
is rated a t 896 k.w. The electrical equipment 
of the two hoists is interchangeable and 
special switches and connexions are provided
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TYPICAL CROSS SECTIONS AT DIFFERENT AN6LES OF OIP THRO. B -B 1
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F i g . 4 . — M e t h o d  o f  M i n i n g  f o r  O r e  d i p p i n g  a t  m o r e  t h a n  5 0 '
in order th a t either hoist may be operated 
by either flywheel motor generator set.

Storage for 1,600 tons of ore is provided 
in the headframe bins and a waste pocket is 
also provided from which the waste may be 
drawn into railway cars for disposal.

M i l l . —The ore from headframe storage is 
fed into gyratory crushers having 24 in. 
openings, while five 5i-ft. Symons cone 
crushers comprise the present fine crushing 
equipment, 3,000 tons of storage being 
provided in the bins supplying these crushers. 
Provision has been made for fine crushing in 
rolls in closed circuit with screens if it is found 
desirable later on.

The flotation mill for grinding purposes 
is in five sections as may be seen from Fig. 9. 
Two 9-ft. diameter by 8-ft. long Marcy ball- 
mills, one 12-ft. by 20-ft. regular Dorr classifier 
and two 18-ft. Dorr bowl classifiers comprise 
the main equipment in each grinding section. 
Ore storage is available for 6,000 tons. The 
classifiers are placed with a view to bringing 
all their oversize discharges close to the inlet 
of the grinding mills and no pumping for 
delivering oversize from any of the classifiers 
to the grinding mills is required. At the 
same time full flexibility as to the division 
of the work of grinding the oversize from the 
classifiers between the two mills is provided.

A general flow-sheet of the mill is shown in 
Supplement No. 2.

The primary and secondary grinding mills 
are all placed in one row side by side, and are 
served by the same crane. The regular Dorr 
classifier is placed between the primary and 
secondary mills in each grinding unit, and the 
oversize can all be returned to the primary 
mill, or any desired part can be discharged 
into the secondary mill directly by gravity. 
This is shown in Supplement No. 3.

F i g .  5 . — D e s i g n  o f  O r e - C h u t e .
5—4
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/

F i g . 6 . — T y p e  o f  M i n e  C a r  w h i c h  w i l l  b e  u s e d  U n d e r g r o u n d .

The overflow of the prim ary classifier can 
be delivered to  one bowl classifier, or 
distributed in any desired proportion to the 
two bowl classifiers. The secondary mill 
can be discharged into one or both bowl 
classifiers and the oversize from one of the 
bowl classifiers can be discharged direct 
by gravity to  either or both grinding mills 
in any desired proportion.

For the flotation, Forrester H unt matless 
air-agitation cells will be used—820 lineal 
feet of prim ary and secondary roughers, and 
190 lineal feet of cleaners. The air blowing 
equipment consists of eight 12,500 cu. ft. per 
m inute Roots high speed blowers.

The concentrate, amounting to  about 380 
tons per day of concentrate assaying 55% Cu. 
will be thickened in Dorr tanks, two 35-ft. 
by 10-ft. thickeners being provided.

Three 8-ft. by 8-ft. Oliver filters with their 
16-ft. diameter by 10-ft. stock tanks are being 
installed a t the smelting plant. The Dorr 
tailings thickener is 250-ft. in diameter.

Bn-IIKS CKS Of BUR[RS
v / / / / / / / / / / / / / / / / / / / / / / / / / / / y / / / / ^ ¿ ^ M / tA

F i g . 8 . — D i m e n s i o n s  o f  S t e e l - T i m b e r e d  S h a f t .

S m e l t in g  P l a n t .— The three Oliver filters 
are being mounted a t the head end of Lowden 
dryers and will act as feeders for the dryers. 
Owing to the fineness of the concentrate 
and its alumina content, it was thought 
advisable to dry the concentrates. Before 
delivering to the smelter-charge bins the 
dried concentrates are sampled and then 
weighed by a special hopper scale which 
receives and discharges the weighed batches by belt conveyors.

For receiving and preparing coarse oresF i g . 7 . — O r e - M e a s u r i n g  P o c k e t .
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F i g . 9 . — D i a g r a m m a t i c  P l a n  o f  M i l l .

and fluxes, receiving bins, a 15 in by 24 in. 
Blake type crusher, a 5i-ft. Symons cone 
crusher, one set of 42 in. by 16 in. rolls and 
a small sampling plant are provided.

The concentrates and fluxes will be fed 
out of the charge bins in the proper propor­
tions for the furnace charge by apron-feeders 
into a weighing larry car. The body of the 
charge-car is drum-shaped and arranged 
to rotate like a concrete mixer for mixing 
the furnace charge as the charge is being 
hauled from the charge bins to the furnace. 
This weighing and mixing car delivers the 
charge to a 20-ton hopper from which it is 
fed by a pan feeder under the control of the 
furnace operator, and distributed over the 
charge holes along each side of the furnace.One reverberatory furnace, 25-ft. by 120-ft., 
is being provided for the present. It will

have a waste-heat boiler and air preheater. 
The furnace will have its own stack, 9-ft. by 
180-ft. Two 12-ft. by 20-ft. converters are 
being installed, one being spare. In addition, 
a 12 ft. 2 in. by 31 ft. 7 in. refining furnace 
with a casting machine will be used for 
making fire-refined wire-bars, ingots, and 
cakes, as the ore to be mined for the first few 
years is unusually free from the elements which make electrolytic refining necessary.

The fuel used a t the reverberatory and 
refining furnaces will be powdered coal. 
Wankie slack or lump coal will be delivered 
to a central pulverizing plant (Fig. 9) having 
one SX4 Trojan crusher, two 7 ft. 6 in. by 
55-ft. dryers and three 5-ft. by 8-ft. grinding 
mills. This pulverizing plant will also 
prepare the coal for the boilers of the main 
power plant.
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The power plant is located conveniently to 

the reverberatory furnace waste-heat boilers 
and its main equipment consists of the 
following :—

2 7,000 k.w. turbo-alternators, 3,300 volts, 
50 cycle.

1 1,000 k.w. turbo-alternator.
2 Electric driven air-compressors, 3,000 

cu. ft. capacity each, for 90 lb. air.
2 Air-compressors 5,000 cu. ft. capacity 

each.

4 774 h.p. Stirling boilers with Bailey 
water cooled furnaces.

The plant has well-equipped machine, 
boiler, blacksmith and electric repair shops 
and a carpenter’s shop.

Every departm ent of the mine and mill 
plant can be readily extended to three times 
the initial capacity, and the smelting plant, 
which will later treat the Mufulira concen­
trates also, can be readily extended to 
five or six times its initial capacity.

SOME NOTES ON CRUSHING, MIXING, AND 
REDUCING SAMPLES

By E. G. W ILKINS, A.I.M.M.
T h e author gives an account of sampling methods useful in remote places.

The m ethod of mixing and quartering 
samples described in this article will be found 
useful in an out-of-the-way district where no 
machinery is available for crushing down 
and “ quartering ” the samples. The method 
is old and efficient, but is sometimes forgotten 
owing to the conveniences nowadays usually 
found at well equipped mines. I t  is for 
the younger engineer th a t these notes are 
written.

The method was lately used by the author 
in the sampling of a gold mine in Roumania, 
where the ore was an andesite-porphyry 
containing stringers of quartz. The number 
of samples taken in this instance was about 
200 .

The following equipment was used in the 
work :—

4 heavy canvas sheets (Cotton Duck 13 oz.) 
5 ft. by 7 ft.

4 heavy canvas sheets (Cotton Duck 13 oz.) 
4 ft. by 6 ft.

4 heavy canvas sheets (Cotton Duck 13 oz.) 
3 ft. by 4 ft.

4 heavy canvas sheets (Cotton Duck 13 oz.) 
8 ft. by 6 ft.

1 ground-sheet (rubber on one side) 4 |  ft. 
by 6 ft.

2 whisk brooms (large size).
2 wire scrubbing brushes.
2 flat paint brushes, say, 5 in. wide.
1 flat paint brush (soft), say, 2 \  in. wide.
1 Jones Sampler.
1 — 1 2  in. Spatula.
2 “ Gold Pans ” (to punch for use as coarse 

sieves).

1 dozen frying pans or shallow saucepans 
(for holding small crushed samples), say 
8 in. diameter.

Calico sample bags (with tapes), say, 
7 in. by 14 in.

Heavy paper sample bags (for the final 
reduced samples), say, 4 in. by 12 in.

Heavy canvas bags for shipment of reduced 
samples, if necessary, say, 26 in. by 17 in.

Strong string, sealing wax, a seal, two or 
three yale locks, two or three canvas mail 
bags with eyelets and locks, boxes, pans, etc., 
for catching samples (aided by the canvas 
sheets), moils, hammers, etc.

At the Roumanian gold mine on which 
this method was used, the samples were 
taken as nearly as possible a t intervals of 
two metres. The upper workings had 
been mostly stoped out, so th a t most of 
the samples were taken from the floor of the 
lower workings. The wire brushes were 
used thoroughly to clean the floor before 
the samples were taken. The weight of the 
samples varied from 15 to 30 kilos, per 
metre of sample cut, an average of about 
20 kilos., which represents a cut about 
5 cm. deep by 15 cm. wide. The mine had 
been under water for many years which made 
the ore fairly easy to break.

Four men were employed, two working on 
each sample, and owing to the closeness of 
the sample cuts it was possible, after the men 
were well instructed, for one engineer to 
supervise the cutting of two samples a t the 
same time. The samples, being wet, were 
sacked underground, brought to the surface
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and quickly dried on an improvized stove, 
made from a large piece of sheet iron sup­ported by stones.

For crushing down, a level place on the 
ground was selected. Each sample, after 
drying, was placed on one of the larger 
sheets of canvas and broken down to about 
minus J in. by two men, using 4 lb. hammers 
and an anvil made from any available flat 
piece of heavy iron (new stamp shoes being 
used in this particular case). I t was 
necessary to have pads of some kind both 
on the canvas and on the ground, underneath 
the anvil, in order to keep the canvas from 
being cut by broken rock fragments. These 
pads were made by folding pieces from a 
torn up sack. The two men sat one a t each 
end of the canvas, having pulled it well up 
over them in order to stop pieces of ore from 
flying off the sheet. A more effective means 
was contrived which consisted in placing 
four stakes about 18 in. to 2 ft. high just 
outside the mens’ knees as they sat on the 
ground, the stakes being connected along 
the sides by cross bars on top. The sides of 
the canvas being thrown over these bars, 
any pieces of ore were effectively stopped 
from being lost.

After the sample had been crushed to the 
desired size it was thoroughly mixed by 
the two men in the manner about to be 
described.

The process of mixing requires practice 
and " knack ” to be done properly, but it is 
quickly learned. The men stand a t each 
end of the canvas and firmly grip the corners 
of their own end of the sheet, holding them 
a foot or two above the ground. One man 
then walks slowly towards the other briskly 
lifting with each step one corner and then the 
other of the canvas, in a diagonal direction, 
thus giving the ore a rolling movement for­
ward and sideways, until the sample is at 
the other end of the sheet. He then steps 
back to the starting position and the second 
man walks forward repeating the process.

After each has performed this operation 
about six times the sample will be found 
to be thoroughly mixed (as may be readily 
seen if ores of different colours are on the 
canvas).

The sample, having been thoroughly 
mixed, is rolled to the middle of the sheet. 
One man holds the corners (two in each hand) 
so th a t the sheet is doubled and lifts the 
sample a few inches from the ground, while 
the other places a round stick, about 1 in. 
in diameter, crossways on the ground under 
the sample. The sheet is lowered on to it 
so that the stick is about in the centre of 
the sample. The sides of the sheet are dropped 
and the stick is adjusted to the centre of the 
sample by a twisting, rolling movement, 
and is then lifted up, thus completely 
halving the sample. One half is then thrown 
away and the canvas on th a t side thoroughly 
brushed with a whisk-broom. The other 
half m ay be transferred to a smaller canvas 
if it is not too bulky.

The whole process of crushing, mixing, 
and halving is then continued, each time 
throwing away an alternate half, until the 
sample has been reduced to say 5 kilos, 
in weight and minus J in. size. This may 
be placed in one of the smaller calico sample 
bags for shipment, or for further reduction. 
The further reduction during the sampling 
by the author was continued by crushing 
finer and mixing on a sheet about 2 ft. by 
2 ft., cut from the rubber ground sheet 
and halving by means of a Jones sampler, 
the process being repeated until the sample 
was small enough to be placed in one of the 
paper sample bags for shipment. The other 
half of the last halving was kept as a check. 
In a dry mine the whole of this process can 
be conveniently done underground up to 
the point where the samples are put into the 
small calico sample bags.

The details of the sampling were tabulated 
as is shown in the specimen sheet reproduced 
here.
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T H E  ANALYSIS OF CRUDE PLATINUM AND
PALLADIUM

By W. P. H O R N E , A.I.M.M.
I n t r o d u c t i o n .—In arranging the follow­

ing procedure for the analysis of platinum  
and palladium, two points had to be kept in 
mind. One was the determination of the 
platinum  or the palladium, the other was 
the estimation of the base metals as a whole, 
and of the other precious metals. The 
grouping of the impurities in this way was 
of assistance to the refinery in guiding 
operations.

I t m ay be of interest to  note th a t the 
samples analysed were from 98% to 99-85% 
P t. or Pd., and th a t samples analysed by 
independent firms checked closely the figures 
obtained by the author for these metals.

T h e  A n a l y s is  o f  P l a t in u m .—Add to 
5 gms. of sample in a 250 cc. beaker, 120 ccs. 
of water, 10 ccs. of nitric acid, sp.gr. 1-42 
and 30 ccs. of hydrochloric acid sp.gr. 1-18. 
Digest on the hot plate over night at 75-80° C. 
Decant through a 5|- cm. No. 40 W hatman 
filter paper ; wash residue with hot water by 
decantation until the washings are colour­
less, and wash the paper un til all colour is 
removed ; then dry and ignite.

The Filtrate.—Evaporate until just dry 
and give three evaporations w ith hydro­
chloric acid using 25-30 ccs. of hydrochloric 
acid each time. Take up in a little  hydro­
chloric acid, dilute somewhat (50 ccs.) and 
add to the cold solution a 1% solution of 
dimethylglyoxime in alcohol. Stir well, 
allow to stand until settled, filter, wash with 
hot water and ignite in a covered crucible. 
Moisten the residue with formic acid, dry 
and weigh as Pd. -f- P t. Dissolve in aqua 
regia (dilute), give three evaporations with 
hydrochloric acid and take up in a few 
drops of hydrochloric acid. Dilute a little 
and add a large excess of saturated 
ammonium chloride solution. Stir well and 
allow to stand for several hours. Filter off 
the ammonium platinic chloride, ignite (very 
cautiously at first) in a covered crucible, and 
weigh as P t., which weight is then sub­
tracted from the Pd. -f- P t. weight to give 
the Pd.

The filtrate from the glyoxime precipitation 
is made slightly alkaline by the addition of 
sodium carbonate, followed by 30 ccs. of 
formic acid. The contents of the beaker are 
brought cautiously to the boil (otherwise the 
assay may, without warning, rise up over

the top) and kept simmering for about half 
an hour after the liquor is water white. The 
platinum  is then filtered off, and the filtrate 
again boiled for an hour with a further 
10 ccs. of formic acid. Sometimes a trace 
more of platinum  is precipitated and this is 
filtered off.

The filtrate is made alkaline with 
ammonium hydroxide, 10 ccs. of yellow 
ammonium sulphide added, and the liquor 
boiled for 15 minutes. After standing hot 
for some time, the base m etal sulphides are 
filtered off, washed, ignited a t a low, red 
heat and weighed. These base metals 
generally consist of copper, nickel, iron, and 
lead.

The Residue.—This m ay contain, in 
addition to P t. and Ir. some PdO, which is 
only very slowly soluble in aqua regia. I t is 
however, readily rendered soluble by 
previously reducing to m etal with formic 
acid. T reat the residue from the dilute 
aqua regia extractions in the original beaker, 
w ith a few drops of formic acid, and dry on 
the hot plate. Add 30 ccs. of hydrochloric 
acid and 10 ccs. of nitric acid and digest for a 
couple of hours at about 80° C. Evaporate 
to dryness and give two evaporations with 
15 ccs. of hydrochloric acid. Take up in 
a few drops of hydrochloric acid, dilute and 
filter off Ir., Rh., Ru. and S i02 through a 
small ashless paper. Weigh as such after 
ignition.

Evaporate the filtrate and washings, take 
up in a few drops of hydrochloric acid, dilute 
slightly and precipitate the platinum  with 
ammonium chloride. Wash the precipitate 
with cold 20% ammonium chloride, make 
the filtrate and washings slightly alkaline 
with sodium carbonate and precipitate any 
iridium and palladium by boiling with formic 
acid.

The quantity  of these metals obtained at 
th is point is usually very small. They can 
be separated by treating the precipitate 
with dilute nitric acid which leaves the 
iridium  insoluble, the palladium being 
recovered frorh solution by means of 
dimethylglyoxime after expulsion of nitric 
acid by repeated evaporations w ith hydro­
chloric acid.

The filtrate from the formic acid pre­
cipitate is treated with ammonia and

278
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ammonium sulphide for the precipitation of any base metals present.

The percentage of platinum  is then arrived 
at by deducting the sum of the impurities from 100-000%.

T h e  A n a l y s i s  o f  P a l l a d iu m .—Weigh 
5 grms. of sample into a 250 cc. squat beaker 
and add 80 ccs. of water and 20 ccs. of nitric 
acid, sp.gr. 1-42. Cover and stand on the 
hot plate just below boiling point for a 
couple of hours, stirring the pieces occasion­
ally with a glass rod. Decant through a 5 | 
or 7 cm. No. 40 W hatm an filter paper and 
reserve the paper. Retreat the residue with 
40 ccs. of water and 10 ccs. of nitric acid, 
then filter through the original paper and 
wash until the washings are colourless.

The Residue.—The residue is ignited, 
brushed back into the original beaker, 
moistened with formic acid, sp.gr. 1-20, in 
order to reduce any palladium oxide, dried 
and heated a t 75-80° C. for a couple of 
hours or so w ith 30 ccs. of hydrochloric acid 
and 10 ccs. of nitric acid. If treatm ent of the 
ignited residue, by moistening with formic 
acid, does not appear to be very effective in 
reducing the palladium oxide, give a boil 
up with 20% formic acid, then filter, ignite 
in a covered crucible, moisten with formic 
acid, dry and attack  with 40 ccs. of aqua 
regia.

Dilute the aqua regia extract somewhat, 
filter through a small filter, wash well with 
hot water, ignite the residue and weigh as 
Ir., Rh., Ru., and S i02.

Evaporate the aqua regia filtrate and 
washings to dryness without baking, and 
give three hydrochloric acid evaporations, 
using 15-20 ccs. each time, taking care to 
evaporate only just to dryness. Now take 
up in a few drops of hydrochloric acid and a 
few ccs. of water, dilute a little with water 
acidulated with hydrochloric acid (in order 
to prevent formation of insoluble basic 
compounds) and precipitate the palladium 
by the addition of 30-40 ccs. of a 1% 
solution of dimethylglyoxime in alcohol. 
Allow to stand on the side of the hot plate 
for half an hour with occasional stirring. 
Filter through an ashless paper, wash well 
with hot water, dry, ignite (cautiously at 
first, then more strongly) in a covered 
crucible. Annealing cups answer very well 
for the ignitions. Moisten the ignited 
palladium sponge with formic acid, dry and 
weigh as palladium. Multiply the percentage 
found by 0-15 to obtain the oxygen 
equivalent.

The filtrate from the palladium is evapor­
ated until alcohol is no longer smelt, bu t care 
should be taken to avoid concentration of 
the solution, by adding water from time to 
time in order to keep the bulk up. When 
alcohol can no longer be smelt, neutralize 
the solution with sodium carbonate and 
precipitate the platinum and any iridium, by 
the addition of 10 ccs. of formic acid, 
followed by a gentle boil for 1 hour. Reboil 
the filtrate with more formic acid to ensure 
complete precipitation of the platinoids. 
The ignited metals are weighed as P t. -j- Ir.

The clear filtrate (X) is made alkaline by 
the addition of ammonium hydroxide and 
the base metals precipitated by boiling the 
solution with 10 ccs. of yellow ammonium 
sulphide. Allow to settle on the hot plate, 
preferably over night, filter off, wash with 
hot water, ignite at a low temperature and 
weigh as base metal oxides.

The Nitric Acid Extractions.—These are 
given three repeated evaporations with 
hydrochloric acid, in order to free from nitric 
acid, then taken up in a few drops of hydro­
chloric acid and a few ccs. of water. Dilute 
with water acidulated with hydrochloric 
acid, heat to 60° C. and add a large excess 
of saturated ammonium chloride solution. 
Cool, and when quite cold, filter off any 
ammonium platinic chloride, wash with cold 
20% ammonium chloride solution, dry and 
ignite in a covered crucible, very slowly at 
first, then more strongly, finishing up at 
about 800° C.

The filtrate and washings are made slightly 
alkaline with sodium carbonate and the 
palladium precipitated by boiling for 1 hour 
with 30 ccs. of formic acid. Treat the filtrate 
with more formic acid and boiling for a 
further half hour to ensure freedom from Pd. 
When a filtrate free from palladium is 
obtained, neutralize with ammonium 
hydroxide and boil for 10 minutes with 
10 ccs. of yellow ammonium sulphide. If 
desired, this solution can be combined 
with the filtrate (X) above, and the two 
treated together for the base metals pre­
cipitation.

The percentage of palladium is then 
estimated by substracting the sum of the 
impurities from 100-000%.

It m ay appear unnecessary to look for 
platinum in the 1: 4 nitric acid extractions of 
the palladium assay. On many occasions I 
have not found any, but on other occasions 
I have. I t is suggested that where it has 
been found, the batches from which samples
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have been taken, have been heated to a 
higher tem perature than usual in the 
conversion of compound to m etal with 
consequent formation of a platinum- 
paladium compound, or alloy, soluble in 
dilute nitric acid.

I t  seems very probable th a t the palladium 
insoluble in 1: 4 nitric acid exists as palladium 
oxide, hence the calculation of the oxygen 
equivalent.

In the analyses carried out, the Ir.. Rh., 
Ru. and S i02, insolubles were mainly S i02,

being derived from the silica crucibles used 
for ignition of the platinum  and palladium 
compounds to metal.

In conclusion, I should like to acknowledge 
the very helpful advice given me during the 
development of these procedures, by my 
friend, Mr. W. T. Phillips. I m ust also 
acknowledge my indebtedness to “ The 
Analysis of Minerals and Ores of the Rarer 
Elements ” by Messrs. Schoeller and Powell, 
for much useful information obtained 
therefrom.

BOOK REVIEWS
M illin g  M eth o d s. 1 9 3 0 . Transactions of the American Institu te of Mining and 

Metallurgical Engineers. Cloth, octavo, 
554 pages, illustrated. Price 25s. New 
Y o rk : The American Institu te  of
Mining and Metallurgical Engineers.

I t  is part of the expressed policy of the 
A.I.M.M.E. to publish from time to time 
“ special volumes whenever sufficient papers 
accumulate upon a particular subject.” This 
book on milling methods is such a volume. 
I t  contains 20 selected papers which have 
been read at certain meetings of the Institute 
during 1928, 1929, and 1930. A special 
committee, known as the Milling Methods 
Committee of the Institute, consisting in all 
of 52 members with five chairmen, had charge 
of the production of the volume.

We are, unhappily, familiar with the 
uneven quality, repetition, and inaccuracy of 
some text-books published under the names 
of m any authors, some experts, some dabblers 
in science, and some apparently journalists. 
This volume contains none of such faults. 
Each paper is of a high standard of excellence 
and w ritten by an authority directly in 
touch with his subject. The information 
contained is thoroughly up-to-date and where 
deductions from practice or experiment are 
pu t forward the reader is guided by the 
clarity, and sometimes startled by the vigour 
of the discussions, which are also included in 
the volume. In  milling methods American 
practice seems to  have entered on an era 
of exhaustive and accurate trial and experi­
m ent and astonishingly free exchange of 
information ; it is to be hoped th a t it  has 
left behind for ever the more classical methods 
of secrecy and “ blundering empiricism.” 

The 20 papers w ith their discussions occupy

over 540 closely prin ted pages ; of these 
pages grinding and classification take about 
150 and flotation about 200. The remainder 
are occupied with papers on calculations, 
microscope work, and cyanidation, except 
for one paper of 60 pages dealing with research 
on pneumatic table operation, (A. F. 
Taggart and R. L. L. Oertel.) This latter is 
the only paper on gravity concentration. 
The first three papers are by John Gross and 
S. R. Zimmerley of the Intermountain 
Experiment Station of the U.S. Bureau of 
Mines and deal w ith the surface measure­
ment of quartz particles by the hydrofluoric 
acid solution method, the relation of 
measured surface to sieve sizes and the 
relation of work input to surface product in 
crushing quartz. The accuracy of the 
dissolution method is discussed in detail. 
This accuracy is naturally most important 
if the method is to  be used as a check on 
screen sizing and hence on the amount of 
surface produced by crushing. “ The lowest 
and highest values obtained so far for -  200 
mesh crushed quartz are 2,043 sq. cm. per 
gramme and 7,055 sq. cm. per gramme 
respectively ” corresponding to an average 
particle size of 18 and 5 microns (1 micron =  
0 001 mm.) respectively. The generally 
assumed size for -  200 mesh material, material 
passing through a screen with an aperture 
65 microns in width, is 37 microns, i.e. the 
mean between the opening in the 200 mesh 
sieve and zero, hence the divergence is con­
siderable. A case in which the average size 
was equal to 2 microns is quoted, i.e. less 
than the diameter of the particles in tobacco 
smoke. Perhaps such material is concen­
trated  by “ hot air ” on the newest type of 
pneumatic table. It is interesting to note 
th a t a figure of 7,055 sq. cm. per gramme 
corresponds to 8,480,000 sq. ft. per ton, a
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large area for a tenth of a pound flotation 
reagent to tackle. (On the Sullivan Mine the 
ore is crushed to nearly 90% -  200 and is 
much softer than quartz.) The authors 
conclude th a t “ when crushing quartz the 
new surface produced is in direct proportion 
to the work input in accordance with the 
Rittinger Law of crushing.” A corollary to 
this is th a t overgrinding consumes an 
altogether dis-proportionate amount of power.

The next paper in this section is a 
laboratory investigation of ball-milling as 
distinct from tube-milling, and is followed by 
a paper on classifier efficiency by A. W. 
Fahrenwald, who uses the word “ efficiency ” 
in a somewhat ambiguous manner. The mill- 
man would prefer to regard the subsequent 
increase in recovery a t a decreased cost as 
the measure of efficiency of a classifier. 
Formulae applied to various spigot products 
without due regard to the proportions by 
weight of those products, may produce very 
misleading figures. Moreover, complication, 
erratic action, and unreliability may also 
offset even correct test figures. Formulae 
for the expression of classifier efficiency, like 
aspidestras, have their admirers, but with 
most base-metal ores and many gold ores 
the different specific gravities of the various 
constituents of the pulp m ilitate against the " efficiency ” of such formulae.

The next two papers are on “ Differential 
Grinding as Applied to Tailing Retreatment ” 
by L . M. Banks and G. A. Johnson, and on 
“ Classification in Fine Grinding ” by J. V. N. 
Dorr and A. D. Marriot, which together with 
their discussion constitute an extremely 
interesting and helpful contribution to a 
subject which in view of the requirements 
of flotation has acquired considerable 
importance.

The first paper in the section on flotation is 
a masterly thesis with a wealth of experiment 
and bibliography contributed by A. F. 
Taggart, T. C. Taylor, and A. F. Knoll on 
“ Chemical Reactions in Flotation.” This 
paper deals with the proposition th a t “ in 
flotation with soluble reagents all phenomena 
governing collection are controlled through 
simple chemical reactions between the 
reagent and compounds occurring at the 
surfaces of the particles affected.” The 
dogmatism (p. 217) of this paper is a virtue 
in that it stimulates careful and reasoned 
discussion both in America and elsewhere. 
The bold exposition of positive views 
promotes advances, the careful student and

the trained scientist generally merely con­
solidate the ground behind when the advance 
has been carried too far.

Another contribution on flotation “ Experi­
ments with Flotation Reagents ” is also 
written under the auspices of Prof. Taggart 
and Prof. Taylor, but is a condensed account 
of experimental results obtained in the ore- 
dressing laboratory of the Columbia School 
of Mines. Quantitative figures as to frothing 
and collecting properties of about 500 
different compounds in acid, neutral, and 
alkaline pulps are recorded. If only this 
fundamental work had been done much 
earlier many patent fees would have been 
lost and progress would have been far more 
rapid.

Three of the remaining five papers on 
flotation deal with the activation of 
sphalerite. That by O. C. Ralston and 
others of the United Verde Copper Co. (who 
also have a paper on lime consumption) is 
particularly noteworthy as an example of 
application of laboratory research work to 
a practical milling problem. The paper itself 
is a model of concise but adequate exposition. 
Prof. A. M. Gaudin with his familiar mastery 
of chemistry and physics deals with the same 
subject but as a “ flotation fundamental ” 
and shows that “ sphalerite readily acquires 
from copper-bearing solutions a coating of 
covellite having a thickness of a few atomic 
diameters ” and that on the employment of 
this property rests, fundamentally, the 
activation of sphalerite.

The use of graphs and formulae to express 
the degree of beneficiation accomplished in 
an ore-dressing operation is discussed 
thoroughly in two papers, one from the Kaiser 
Wilhelm Institu t fur Eisenforschung and the 
other from the Montana School of Mines. 
In  the latter paper Prof. Gaudin recom­
mends the geometrical average as preventing 
undue weight being placed on a single ratio, 
but does not support his preference for the 
geometric mean by an appeal to funda­
mentals as Prof. Truscott did, in another 
connexion, before the Institution of Mining 
and Metallurgy in October last.

The last two papers in this volume deal 
respectively with cyanide generation or 
recovery (G. W. Law) and with the effect of 
copper and zinc in cyanidation (E. S. Leaver 
and J. A. Woolf). The former paper reviews 
the practice costs and profits of cyanide 
regeneration and includes an excellent 
bibliography on the subject. The latter paper 
.deals with promising laboratory results
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obtained on the cyanidation of a gold-silver 
ore containing cyanide-soluble copper and 
with the effect of zinc in cyanide solutions. 
The regeneration of cyanide solutions is dealt 
with in this paper in connexion with the 
removal of copper from solution and the 
dissolving efficiency of regenerated solutions 
is discussed. I t is found th a t the ratio of 
pounds of cyanide used to pounds of copper 
dissolved varies from 1- 85 to 2- 75 for different 
minerals and th a t the percentage of cyanide 
effectively regenerated by the sodium 
sulphide-sulphuric acid method averages 
about 80%. I t is predicted th a t in most cases 
the cost of chemicals will only slightly 
exceed the selling price of the copper 
recovered, th a t is, presumably, if they 
both fall in price together.

B. W. H o l m a n .

T h e  P r in c ip le s  o f  C o a l P ro p er ty  V a lu a ­tio n . By A. W. H e s s e . Limp cloth, 
octavo, 183 pages, illustrated. Price 
15s. London : Chapman and Hall.

This little book is divided into three parts 
or chapters. P art 1 is devoted to the valua­
tion of virgin coal lands. Therein the author 
exemplifies the importance of studying 
geological and topographical features, 
accessibility, boring information, the estima­
tion of assured, probable, and possible coal, 
the methods of sampling and the value of 
chemical analysis, and, finally, the necessity 
of carefully examining mining leases.

P art 2 is confined to the valuation of 
operating mines, attention being given to the 
following : Estim ate of plant and equipment ; 
classification of equipment ; depreciation ; 
history of p ro p erty ; ra ilroads; water 
supply ; coal cleaning ; cost of production, 
and estimate of profit ; lab o u r; power 
supply, etc. The author gives a figure of 
$1 per ton of annual output as the approxi­
m ate cost of plant, equipment, and shafts 
of a United States colliery in the year 1914. 
Even allowing for the additional cost of 
labour and equipment since the war, this 
estimate is much below th a t for a modern 
British colliery, the difference being due no 
doubt to our very high sinking costs. The 
eleven pages of depreciation rates for all kinds 
of mining plant and equipment form a valuable 
section of the book. The part dealing with 
railroads is not applicable to mining valua­
tion in this country. The author deals much 
too fully in a book of this nature with coal

cleaning. He suggests a range of gravities of 
from 13  to 2'00 for coal cleaning tests, 
whereas in this country gravities of 1'25 to 
1-75 are found sufficient.

P art 3 deals with appraisals and valuations. 
The theoretical aspects of valuation are 
herein discussed and specimen sheets are 
shown for collecting data. Several valuation 
tables are given and finally logarithms of 
numbers 1 to 1,000.

The book contains m any Americanisms, 
such as, for example, “ To get a fairly 
accurate line on the assured coal,” but it 
can be read by mining students in this 
country with profit.

K. N e v i l l e  M o s s .

G e o lo g is c h e  K a rte  d er  Erde.Lieferung 2. B lätter 5, 6, 9 and 10. 
S c a le     (1 inch= 236 '7  miles).

1  5 , 0 0 0 , 0 0 0  '  'Subscription price for the complete 
map, 150 marks. Berlin : Gebrüder
Borntraeger, 1930.

The first part of Beyschlag’s geological 
map of the world was reviewed in the June 
number, 1930, p. 355, of this M a g a z in e . 
The second part, now issued, completes the 
American hemisphere and includes the 
southern United States, Central and South 
America, New Zealand, the Pacific Islands 
and part of Antarctica. The remaining 
part, in course of publication, will complete 
the map with Africa, India, and Australia 
and the rest of Antarctica. A colour legend 
will accompany the final delivery, but mean­
while the map cannot be easily read. In 
South America for example two differently 
coloured patches are both m arked Pk, a 
symbol which does not appear in the 
preliminary explanation already provided. 
Where the geology is still incompletely 
known the map necessarily gives an 
impression of certainty which may be far 
from justified. Comparison with du Toit’s 
1927 map of part of South America, for 
example, reveals m any differences. A 
booklet embodying the chief sources of 
information would be helpful in drawing 
attention to such unavoidable limitations 
and discrepancies. There is a curious 
mistake in Antarctica where King Edward 
VII Land is called “ König Edward II  land.” 
The layer tints and registration of colours 
and overshading are excellent, and their 
choice brings out the broader structural 
features very clearly.



NOVEMBER, 1930 283
A  G u id e  to  M in in g  in  R h o d es ia . B y F .P .

M e n n e l l . Paper backs, 160 pages,
illustrated. Price 5s. 6d. Bulawayo : 
Rhodesia Printing and Publishing Co., Ltd.

As stated in the preface this is in reality 
“ The Rhodesian Miners’ Handbook ” of 
1908 by the same author, brought up to date. 
The present title  of the book is, however, 
misleading for the contents of the volume 
deal equally with the mines and ore-deposits 
of Southern and of Northern Rhodesia, 
which politically, and one might add, in 
almost every other respect also, are two 
entirely distinct countries, however much 
Southern Rhodesia m ay long for political 
unity.

I t is a pity  th a t the general “ get-up ” of 
the volume is not up to that of the original, 
for while the former was excellent—the 
latter, especially in the illustrations, is so 
inferior th a t m any people who have not read 
it may be discouraged from obtaining 
possession of it. This is, however, the only 
adverse criticism which can be made of the 
book, which, as was the original, is well 
written, comprehensive and yet concise and 
interesting.

In the Rhodesias practically the whole 
European population is keenly interested, 
either at times or permanently, in mining 
adventures and wants to understand them, 
yet but few members of th a t population 
have had any scientific education. Even 
amongst those constantly engaging in mining 
ventures, or in the mining industry, there is 
no general standard of knowledge of the 
subject to be w ritten up to, or down to. 
Perhaps tw enty per cent, of those into whose 
hands this book will come may have studied 
geology, but the vast majority, even if they 
have had a life-long experience of mining and 
prospecting, are quite at sea when enveloped 
in a geological treatise bristling with modern 
nomenclature. Under these circumstances 
the author is to be congratulated on having 
steered a very sound course. He has managed 
to convey all the geological and scientific 
knowledge at his disposal in plain English 
without one word of “ geological-polylingual 
jargon ” and with as few technical words 
as cannot be avoided.The eight chapters of the book cover the 
the whole subject—History—Geology—Ore Deposits—Opportunities for Small Workers 
—Laws, etc., ending with a chapter on each 
of the mineral products and the mines pro­
ducing it. At the end of every chapter a

list of “ Principal References ” to much of 
the available literature on the subject is 
given. This alone renders the volume a real 
guide to those who wish for detailed informa­
tion on any one of the subjects dealt with. 
Though the book is w ritten for Rhodesians 
by a Rhodesian it is certainly worth being 
read and kept as a work of reference by the 
multitude of people all over the world who 
are directly or indirectly interested in 
Rhodesia or in the mineral resources of the 
world.

T u d o r  G . T r e v o r .

P e tr o le u m  in  R o u m a n ia  : A GeneralReview of the Economic, Statistical 
and Juridicial Situation. By M i h a i l  
P iz a n t y . Paper covers, 100 pages. 
Illustrated. Price $2. B ucharest: 
Moniteur du Petrol Roumain.

The chief value of this pamphlet is that it 
gives an excellent summary of the present 
economics of the Roumanian oil ¡industry 
and contains a great deal of information 
not easily accessible to English-speaking 
students. I t  is not to be taken as a technical 
dissertation, but rather as a digest of that 
sort of weighty statistical m atter common 
to “ white papers ” and “ blue books ” 
concerned with kindred activities in this 
country. The contents include a review 
of the current mining laws, stabilized in 
1924, drilling and exploitation, a discussion 
of natural gas, petroleum refining, statistics 
of the personnel engaged in the oil industry, 
a section on the home consumption of oil 
products, accounts of the transport and 
storage of oil, exports, finance, market 
prices and tariffs.The pamphlet is in English and is very 
readable. There are several illustrations, 
on the whole of poor quality, a useful general 
plan of certain im portant oilfields (Moreni, 
Gorgota, Gura Ocnitei, etc.), a State and 
private pipe-line plan, and a map of the country showing the principal fields and their 
relative production in 1929. There are a 
number of diagrams and much tabular 
m atter scattered through the text. There is 
no index, a decided flaw in the plan of a book 
of 100 pages of detail, and the contents 
page instead of being in front is found sand­
wiched in the text on page 95, the remaining 
pages to the end being devoted to what 
appears to be an afterthought—the situation 
in 1930, presumably only for the first quarter 
of the year. At the price of two dollars
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(American) this seems a somewhat expensive 
publication and the intending purchaser 
might be pu t off by the lack of more sub­
stantial covers, to say nothing of the rather 
cheap appearance of the book as a whole. 
However, the substance is good and bears 
eloquent testimony to the fundamental im­
portance to Europe in general and to 
Roumania in particular of a great and 
progressive industry.

H. B. M i l n e r .

T h e  M o d ern  D o w se r . A Guide to the Useof the Divining Rod and Pendulum.— 
By L e  V i c o m t e  H e n r y  d e  F r a n c e . 
Price 3s. 6d. L ondon: G. Bell &
Sons, Ltd.

The divining rod, its uses and abuses, have 
interested mankind, especially the miner, 
for an unknown number of centuries. 
Perhaps the earliest book illustration of 
dowsers a t work with their Y-shaped 
flexible rods of hazel about 2 ft. in length, 
is th a t in Agricola’s “ De Re Metallica,” 
1556, reproduced in Brough’s well-known 
text-book on “ Mine Surveying,” and again 
in the Hoovers’ translation of “ De Re 
M etallica” in 1912.

The rods of the most ancient records were 
not bifurcated, as for example those applied 
to enchantments, to sorcery, or to such 
misuses of the magic wand, as apart from 
such commendable purposes as instanced by 
Moses and Aaron in the disillusionment of 
Pharaoh, or in obtaining a water supply 
in Horeb.

Luther condemned dowsing in 1518. 
Agricola was evidently a doubter, and the 
translators of his book were unbelievers, 
but Pryce expressed his unmistakable 
belief in the art of dowsing in his 
“ Mineralogia Cornubiensis,” published in 
1778 though w ritten several years earlier. 
He quoted extensively from the “ accurate 
observations on the virtues of the Virgula 
Divinatoria,” w ith which he had been 
favoured by his “ worthy frien d” William 
Cookworthy, of Plymouth, whose improve­
m ents in the manufacture of porcelain 
m arked an im portant change in the 
application of china clay to  the arts and 
manufactures.

In the numerous controversies of the past 
on the subject of dowsing, supporters usually 
regarded the ability to  use the rod as a special 
gift confined to  the few, and not to be 
acquired by the m ultitude. The author of

the “ Modern Dowser ” claims th a t the a rt 
can be acquired like any other art, though a 
certain predisposition on the part of the 
learner is desirable, as in the case of music ; 
also th a t dowsing is subject to certain 
recognized laws, a knowledge of which assists 
the would-be learner.

The dowser’s essential—and strikingly 
simple—instrum ents are the rod and the 
pendulum. The former m ay be of wood, 
not necessarily hazel, or of steel-wire, 
whalebone, etc., whalebone being preferable, 
8 or 10 in. long and \  to § in. wide, the two 
pieces tied together a t one end in such a 
way th a t when the other ends are parted, 
the apparatus assumes the shape of the letter 
V. “ Actually this rod is a spring.” The 
pendulum m ay be a cylinder, or a ball, of 
wood, glass, lead or even quartz, choice 
being given to a wooden sphere or cylinder 
of 1 4  oz. weight.

The causes of the movements, oscillation 
and gyration, are discussed in chap. ii, 
followed by “ a practical method of learning 
by means of electric currents ” in chap. iii. 
The locating of water is dealt w ith in 
chap. iv ; and chap. v  treats of rocks, ores, 
minerals and metals. Later chapters relate 
to  vegetable investigation and to  biology 
and medicine.

The little  treatise describes a series of 
experiments which an im partial reader will 
find interesting, as also are the conclusions 
which are drawn for his special consideration. 
He will certainly be tem pted to  try  some of 
the experiments, and will be assisted to  this 
end by the thirteen excellent illustrations 
which are described in the text.

While recalling the facts th a t the origin of 
the rod is lost in the m ists of time, and that 
its use has been always surrounded by an 
atmosphere of mystery, the author concludes 
th a t there is nothing supernormal in the 
movements of the rod and pendulum, which 
can be explained by well-known laws of 
electric and electromagnetic waves. He 
claims th a t great progress has recently been 
made, a thorough knowledge of geology in its 
various branches having largely contributed 
to progress. E arly  in 1930 a course of 
instruction in dowsing—the first ever held— 
was established a t Abbeville.

Records and general experiences are 
practically confined to France. An 
extension to  include an outline of dowsing 
in other countries would add to  the 
attractions of the book, although in its 
absence the author provides extremely
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a ttrac tiv e  reading which should specially 
appeal to prospectors at work in isolated 
regions and tem pt them to try  some of the 
•experiments detailed.

W i l l ia m  T h o m a s .
JPF“ Copies of the books, etc., mentioned under th e 

heading “  Book Reviews ” can be obtained 
through the Technical Bookshop of The M ining  
Magazine, 724, Salisbury House, London, E .C .2.

LETTERS t o  t h e  EDITOR
T h e  E d u c a t io n  o f  th e  E n g in e e r

S i r ,—For some months letters have 
appeared in the public press about the 
education of mining engineers in England. 
In your October issue you publish one from 
Mr. G. C. Barnard, who writes from Northern 
Rhodesia, advocating the fusion of the 
Royal School of Mines in London with the 
School of Metalliferous Mining at Camborne, 
Cornwall.

At the time I retired from the professorship 
•of mining at the Royal School of Mines in 
1919 I was interesting myself in furthering 
proposals for joining the Royal School of 
Mines and the Camborne School. Briefly, 
the idea was th a t the first, second, and fourth 
years’ work should be taken in London 
and the third year’s course, devoted to 
mining (Part I), mine surveying, and 
•economic geology, in Cornwall. These pro­
posals, however, were not favourably received 
and were allowed to drop.

I t appears to me that just as it is found 
advantageous to have schools for sailors 
near the sea so it would prove a sound idea 
for students of mining engineering to be in 
as close touch as practicable with the actual 
work and atmosphere of mining.

W m . F r e c h e v i l l e .
114, Queen’s Gate, S.W. 7.

October 28.

S i r ,—Mr. G. C. Barnard, in his letter in 
your last issue/appears to be under a mis­
apprehension regarding the curriculum at the 
Royal School of Mines. He states : “ It
would appear advisable, after the first year’s 
general course, th a t a student should be able 
to specialize if he so wishes.” A student at 
the R.S.M. takes a four years’ course leading 
to Associateship in either mining, mining 
geology, metallurgy, or oil technology, these 
•courses all being distinct and different after 
the first year and a half or two years.

Mr. Barnard also states : " I t  may be
said that the course a t the R.S.M. is too 
theoretical ” and th a t it would be better if 
“ the practical side of such subjects as 
mining, geology, surveying, milling, etc.,” 
could be taken in Cornwall. I would point 
out that the R.S.M. surveying course takes 
place a t Tywarnhaile Mine, near Redruth, 
and is a very full and practical one. I think 
I am also right in saying th a t the mill plant 
a t the R.S.M. is as large and as up to date 
as th a t a t any college or school of mines in 
Great Britain. One of the conditions of the 
Associateship of the Royal School of Mines 
(in mining) is that the student must have 
completed not less than 720 hours’ practical 
work underground. This is done in vaca­
tions, on producing mines. The teaching 
staff at the R.S.M. is second to none, each 
being a specialist in his own subject, and 
students also have the opportunity of study­
ing electrical engineering at the City and 
Guilds College and pure science subjects at 
the Royal College of Science. Under these 
circumstances I cannot see what is to be 
gained by amalgamation with the Camborne 
School of Mines, as suggested by Mr. Barnard.

As regards the criticism that the training 
at the R.S.M. is too theoretical, it is very 
probable that the only time in his life that a 
mining engineer will have the opportunity of 
theoretical training is when he is at college, 
while practical experience can be gained 
afterwards ; surely, then, it is better to 
devote the majority of his time while at 
college to theoretical work.

J .  D o u g l a s  D i x o n .
Sutton, Surrey.

October 18.

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

October 9.
L ow -G rad e O re  C o m m ission .—At thetime of writing the Low-Grade Ore Com­

mission had held two public sittings and 
heard two very im portant witnesses. At 
the first sitting Dr. Hans Pirow, the Govern­
ment Mining Engineer, submitted a scheme 
whereby the working costs of the Witwaters- 
rand gold mining industry might so far be 
reduced as to make large quantities of low- 
grade ore, at present unattractive, workable 
at a profit. The scheme includes the removal 
of the largest possible number of white
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miners from underground to surface employ­
ment without reduction in their numbers or 
of the ratio between white and black. The 
chief savings, Dr. Pirow considers, would be 
effected in respect of phthisis and accident 
compensation. The scheme provides for 
Government supervision of the ore-reserve 
calculations of any mine, and an undertaking 
from each mine th a t only ore of an agreed 
grade will be exploited. Dr. Pirow explained 
th a t the proposals only represented his 
personal opinions, and should not be regarded 
as reflecting the attitude of the Mines 
Department. “ I am unable to present to 
the Commission a fully worked-out scheme,” 
he said, “ nor is it possible to work out a 
scheme of this nature unaided. I t  will be 
necessary to consult a number of bodies 
likely to be affected by such a scheme and to 
obtain technical opinion on it from various 
sources.” On the other hand he felt that 
the submission of the proposals would result 
in investigations th a t might point a way to 
success, even if his proposals were not 
acceptable. Dr. Pirow’s proposal is not an 
entirely new one. A similar suggestion was 
made by Mr. 0 . Pirow, the Acting Minister 
of Mines, in the course of a speech on the 
West Rand. The m atter originated with 
members of the Labour Party  some months 
ago. I t is believed th a t the proposal will 
receive considerable backing, both in the 
Cabinet and in the House of Assembly, and 
th a t the Nationalist leaders of the miners 
have already been consulted on the m atter, 
and are prepared to give it their fullest 
support. Before long it will become a 
political plank of the National Party  in the 
Transvaal, and th a t party, which is very 
anxious to secure the undivided allegiance 
of the mine-workers on the W itwatersrand, 
has hailed it with delight.

R e d u c tio n  o f  M in e r s ’ W a g e s  A d v o ­
c a te d .—Dr. P. M. Anderson, the President 
of the Chamber of Mines, was the other 
im portant witness. In  the course of a 
memorandum he dealt a t length with the 
position of the gold mining industry, and 
emphasized that the problem of the working 
of low-grade ore was not one which affected 
the “ low g rad e” mines only; every mine 
possessed quantities of low-grade ore which 
could not be worked unless the cost of 
working was covered by the yield of gold 
won. Any action which increased the cost 
of working automatically threw out of 
production in every mine ore th a t would 
otherwise be mined, just as decreases in

working costs brought into the region of 
payability ore th a t would otherwise be left 
untouched. Dr. Anderson said the Gold 
Producers’ Committee felt that, as the cost 
of living conditions had improved since the 
inquiry of the Mining Industry Arbitration 
Board (Lucas award), 1926-27, to the benefit 
of employees, a reduction of 5% in wages 
should now take place. Such a reduction in 
the salaries and wages paid to the European 
employees by the gold mines would mean a 
direct reduction of £400,000 a year in working 
costs. “ A downward trend in the wage 
level on the W itwatersrand gold mines,” 
Dr. Anderson added, “ would undoubtedly 
influence wages in other parts of the country 
in a similar direction, more especially as the 
decrease in the cost of living is not confined 
to the W itwatersrand, but is fairly general 
throughout the Union. A reduction in the 
level of wages in South Africa would be 
followed by a decrease in the price of South 
African products, with great benefit to South 
African producers generally, while the mines 
would reap an advantage, both directly and 
indirectly, in reduced costs through a 
reduction in wage levels.”

A n o th e r  D ia m o n d  D isc o v e r y .—Some men in possession of base-metal prospecting 
licences who have recently been carrying on 
operations in the Kamaggas Native Reserve 
in Namaqualand have discovered diamonds 
in the reserve" and indications of the 
existence of an im portant diamond field 
there have been disclosed. I t  is stated that 
applications for discoverer’s rights have 
been refused and th a t all prospecting opera­
tions in the reserve have been stopped by 
order of the Government. This discovery 
appears to upset the theories of the geologists 
who have been in Namaqualand as to the 
origin of the Kleinze and other diamonds on 
the Namaqualand coast. The site of the 
discovery is approximately 35 miles from 
the coast and Kleinze, and this spot, as does 
Kleinze, lies on the banks of the Buffels 
River.

A  M a n g a n e se  D e a l.— Negotiations for 
the sale and m arketing of South African 
Manganese Company’s output to the 
Manganese Corporation are now practically 
completed and the terms will be announced 
in due course. Recently the directors of 
the South African Manganese Co. inspected 
the company’s workings a t Postmasburg in 
company with the directors and engineers 
of the Manganese Corporation, and it is 
understood th a t the latter expressed them­
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selves as fully satisfied with the quality of 
the ore exposed and the indications of very 
substantial tonnages in the areas now being developed.

B ird  R e e f  P o ss ib ilit ie s .—Prospecting operations on the gold-bearing reefs that 
lie above or below the recognized horizon of 
the Rand Main Reef Series have shown that 
these little-known bodies are not to be 
entirely disregarded as potential factors in 
the future production of this great gold field. 
Two West Rand mines are now opening up 
the Bird Reef with success and crushing 
substantial tonnages. The results obtained 
at the Consolidated Main Reef Mines and 
Estate, Ltd., actually go to show that the 
pay reef of these reefs may yet materially 
prolong the lives of other mines, and possibly 
make available extensive outcrop areas 
extending over many miles of country. 
During the early part of 1926 the manage­
ment of this mine sampled some old workings 
on this reef and, owing to the encouraging 
values obtained on the western section, 
development work was commenced which 
also gave pay values, thus justifying a 
development scheme being drawn up and 
work being tackled in earnest. The reef, 
which is approximately 3,000 ft. to the south 
of the main reef series, strikes east and west 
and traverses the entire property. Reference 
to the annual report of the company for the 
year ending June 30, 1927, shows that 
2,075 ft. were sampled, of which 1,115 ft. were 
payable and gave a value of 5-9 dwts. over an 
average width of 51 in. By June 30, 1929, 
the possibility of this reef had been definitely 
proved and an ore reserve of 287,210 tons 
of an average value of 5-0 dwts. over 64-4 in. 
had been blocked out. I t is anticipated that 
the Bird Reef will be called upon to replace 
the loss of tonnage due to the falling off in 
value of the main reef leader, and for this 
reason development is being pushed ahead 
with all speed. The claim area in which the 
Bird Reef occurs is considerable, and when 
one takes into consideration the width of 
64-4 in., and the shallow depth a t which it is 
available it will be readily seen that working 
costs should be extremely low and allow of a 
good profit on a 5 dwts. basis. Another 
company which is giving its attention to the 
mining of this reef is the Randfontein 
Estates, which has reopened sections of what 
is known locally as the East Reefs. The 
deposits here contain several payable reefs 
from which considerable tonnages have been 
mined in the past, resulting in a huge open

working which is unique for open-cast work­
ings on the Rand. The reefs are situated 
about 1,700 ft. to the east of the Main or 
Botha’s Reef series, and strike more or less 
north and south through the property for 
approximately seven miles. The main or 
No. 14 shaft on this reef supplies approxi­
m ately 25,000 tons of reef a year to the mill, 
and although the value of the ore is low 
here, the big widths and shallow depths 
allow of cheap mining. An area on which a 
large amount of development was done in the 
past was the French Rand mine, through 
whose property the Bird Reef outcrops. 
Numerous shafts and winzes were put down, 
and on the central portion a certain amount 
of stoping was done with good results, 
although the high working costs prevailing 
on th a t property during those times made 
profits impossible.

A n  A m e r ic a n  S y n d ic a te ’s V e n tu r e .—  According to a Rhodesian journal, the option 
secured two years ago by Mr. Raymond 
Brooks on the Kasonso copper proposition 
in Northern Rhodesia has been exercised 
by the syndicate, representing powerful 
American interests, formed by Mr. Brooks. 
The terms of purchase have not yet been 
made public but it is understood that the 
vendors have good reason to be satisfied with 
the deal. During the period of option 
extensive drilling has been carried out, and 
the fact of the option having been exercised 
is sufficient testimony to the prospects of 
the mine, both in regard to ore tonnage and 
values. A scheme of development has been 
planned and is to be commenced forthwith, 
including the sinking of several permanent 
shafts. About half a mile from the Kasonso 
Mine is a  parallel ore-body known as the 
“ Torka,” and this body is also to be drilled 
as soon as arrangements can be made for a 
water supply.

R h o d e s ia ’s N ew  C o a lfie ld .—On one of the prospecting areas in the Hot Springs 
coalfield, in Northern Rhodesia, bore-holes 
have penetrated three distinct coal seams, 
the widths respectively being 7 ft. 8 in., 
5 ft. 4 in., and 7 ft. Depreciatory rumours 
have been current in regard to the calorific 
value of the Hot Springs coal measures, but 
these have been countered by statements of 
a directly opposite nature. However this 
may be, taking into consideration the close 
proximity of the new coalfield to the great 
copper belts of Northern Rhodesia, it seems 
likely th a t it will become a complementary 
and im portant economic factor in the
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exploitation of the copper mines now 
hastening towards production. The use of 
pulverized coal is being generally adopted in 
the North, and costly pulverization plants 
are already nearing completion. The 
powdered coal will be delivered direct to 
the boilers by pneumatic pressure over 
distances of several hundred yards. Com­
panies holding areas in the new field include 
the Tanganyika Concessions, Ltd., Loangwa 
Concessions, and the Wankie Colliery 
Company.

BRISBANE
September 17.

P ro g ress  a t M o u n t Isa .—Mr. C. A.Mitke, a member of the technical committee 
of the Mining Trust, Ltd., has been at Mount 
Isa for some time, and is expected to remain 
there until milling begins. According to the 
latest report from the local mining warden, 
the completion of all operations preparatory 
to  crushing is in sight. The Davidson shaft, 
on the Black Star lode, has been connected, 
by means of the main haulage level, with the 
supply shaft at a depth of 350 ft. As that 
level has been graded downwards from the 
Black Star ore-bodies, the pumps at the 
Davidson have been withdrawn, and are 
being used in strengthening the attack on the 
large influx of water th a t has occurred at 
the supply shaft. I t is expected th a t the 
whole of this level, from the Davidson and 
the U rquhart (main haulage) shafts, will 
be finished about the middle of November. 
The water in the level will then drain to a 
sump in the U rquhart shaft, where it will first 
be filtered and then pumped to the surface. 
The pumps for this work will be capable of 
dealing with 4,000 gallons of water per 
minute. The branch haulage level from the 
Lawlor shaft (Rio Grande lode) to the 
Doherty shaft, on the Black Rock lode, a 
distance of about 200 ft., will not be started 
un til the latter shaft has been connected with 
the main haulage level, and will therefore 
not be available for the transport of ore 
underground until some months after the 
beginning of crushing. Until it is avail­
able, however, the ore from the Lawlor 
will be taken to the surface and carted by 
rail to a glory-hole on the Black Star lode. 
There it will be dropped into the main haulage 
level, and thence carried underground to the 
U rquhart shaft. While the ore pockets at 
the bottom  of the U rquhart shaft, designed

to allow of the autom atic hoisting of the ore, 
will not be ready till the end of December, 
it is anticipated th a t by the close of 
November the mill will begin crushing, at 
the rate of 600 tons a day, ore placed in 
the skips by hand. Imm ediately after 
Christmas the autom atic hoisting of ore 
should begin, and the treatm ent commenced 
of the 2,000 tons of ore which is to be the 
full initial output. During next year the 
carbonate ore from the three developed ore- 
bodies will form the main bulk of the material 
to be treated. W ith the lower grade ore 
from the Black Star lode will be mixed 
those of a richer grade from the Black Rock 
and Rio Grande lodes. I t is estimated that 
the 2,000 tons to be pu t through the mill 
daily will produce about 200 tons of lead 
bullion.

N o rth  Q u e e n s la n d  M in in g .—Despite the low prices ruling for metals, only a few 
mines are being abandoned in the premier 
Queensland tinfield of Herberton and in the 
adjoining Chillagoe mineral district. In 
some cases the owners continue to raise ore 
and stack it until the m arket improves. 
In others, where finances are more restricted, 
it is considered better to realize on the output 
for a small reward rather than have the mines 
closed down and the miners idle. These 
la tter are greatly assisted by the Chillagoe 
State smelters, which are fortunately being 
kept in commission, albeit a t a loss. This 
loss, however, is very much smaller than 
th a t incurred when the smelters were 
formerly in operation, and is considered 
to be justifiable in view of the help afforded 
to the working miner. In the Herberton 
field there are several new tin-dredging 
enterprises, which seem to be gradually 
“ getting on their feet ” and which, if success­
ful, should in the future add considerably 
to the mineral yield of the district. Since 
the re-opening of the smelters last year till 
the end of June, 1930, the value of the copper, 
silver, and gold yielded by ore treated 
amounted to nearly £60,500.

T o  A ss is t  M in in g .—To assist mining, as 
well as the pastoral industry, in the present 
period of depression, the Queensland Govern­
m ent has decided to exempt from the 
operations of the Industrial Conciliation 
and Arbitration Court, gold and m etal­
liferous mining other than th a t of silver and 
lead, and the pastoral industry. This means 
th a t employers in those industries will be 
a t liberty to pay—and employees to accept 
if they think fit—-rates of wages lower than
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those fixed by existing awards. The Mount 
Isa mines, which will be producers of silver 
and lead, will continue to be operated under 
the Act, but steps have already been taken 
before the Arbitration Court to reduce the rates of pay provided for by awards.

O il P r o sp e c t in g .—Efforts to find oil in 
Queensland, although considerably lessened 
in the past few months, are still being 
prosecuted by eight or nine companies 
putting down eleven bores. The chief 
centre of activity has been shifted from what 
is known as Hospital Hill, a t Roma, to 
Blythdale, a railway station on the Western 
Railway 11 miles east of th a t township 
and 300 miles west of Brisbane. H itherto 
nearly all the bores sunk in this (the Maranoa) 
district outside Roma have been north-west 
of Roma, extending nearly 50 miles in th a t 
direction. At Blythdale there are now being 
sunk five wells, including one by the Roma 
Oil Corporation, which has meanwhile 
stopped work a t Roma, where it put down 
three bores and installed a small oil absorp­
tion plant to recover oil from gas escaping 
from the company’s No. 3 well. Of four 
bores being drilled a t Blythdale by the 
Australian Roma Oil Company, two have 
encountered oil sands. In the second, a t a 
depth of 3,834 ft., these sands were good, 
and oil fluid came up in greater quantity, 
it is said, than any previously reported from 
Roma. Official tests are now being made 
in the bore. In Victoria, at Lakes Entrance, 
Gippsland, crude oil was discovered some 
time ago. Now it is reported from Melbourne 
that three wells a t that place will be 
producing oil within a week. The owners 
of the chief wells—an Adelaide Company, 
called South Australian Oil, L td.—have 
reported recoveries of 450 gallons of crude 
oil from its No. 4 well in two days ; while 
the well of the Tanjil Oil Company is said 
to have been producing oil at the rate of 
20 gallons daily.

N ew  G u in e a  G o ld  F in d .—News of the discovery of a rich gold field in Central 
New Guinea has been received in Brisbane. 
It was made, after months of arduous 
search, by a representative of the Central 
New Guinea Exploration Company, Ltd.— 
Mr. E. J . Ubank, an experienced gold miner 
and prospector—who pegged a gold-mining 
lease on Edie Creek in 1927. No details 
of the extent or value of the find are yet 
available, but the Exploration Company 
have taken up a large area a t the new find.

P u lv e r iz e d  C oal. — Queensland, like New South Wales, has extensive and 
valuable coal measures, but cannot find 
enough customers for even the small quantity 
of coal that is produced. Mainly for this 
reason, more than usual interest has been 
taken in the arrival in Brisbane of the 
German steamer Stussfort, the first vessel 
to reach Australia equipped to burn 
pulverized coal as fuel. I t is expected that 
the trip of this steamer, which is of 7,395 
tons burden, will save her owners about 
¿1,200 each way. Should other steamers 
adopt this method of fuelling, it is anticipated 
th a t trade on the New South Wales coal 
fields will benefit considerably, as Maitland 
coal is specially adaptable to pulverizing.

1POH
October 8.

P rice  o f T in  a n d  U n e m p lo y m e n t.—While the price of tin continues to follow 
the downward curve of depression and the 
other chief industry of British Malaya is 
in what certain pessimists regard as a 
permanently deflated condition there are 
reasons enough for very serious concern 
as to the immediate future in this country. 
Under such circumstances it might be 
expected th a t a proportion of the normal 
labour force would be thrown out of work, 
but this has not yet happened to any large 
numbers of employees, and even now a very 
modest improvement in the price of the 
metal would go far to stabilize conditions 
and to demonstrate that the mining industry 
is not disorganized.

T in  S ta tis tic s .—Published statistics record that at the end of September visible 
supplies had decreased by 3,300 tons and 
Straits shipments for the month were less 
by 2,556 tons, amounting to only about 
half the previous m onth’s total. The 
normally im portant to tal output from China 
is now greatly decreased by the prevailing 
anarchy in that country, and with other 
sources of tin  ore in difficulties, through 
expensive local conditions, it seems certain 
there must be a great decline in the total 
production from all these sources together. 
Continuance of a reasonably sufficient 
measure of restriction by the remaining 
chief producers must soon result in 
accumulated stocks being disposed of. 
Reliable statistics are most desirable, but 
in some respects difficult to get.

5—5
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M a la y a n  S itu a tio n .— The present situa­

tion in Malaya is abnormal in m any respects. 
Immigration is strictly limited from China, 
recruitm ent of labour stopped from India, 
and m any of the unfit are being repatriated 
to both countries. China, in chaos, is 
unable to  purchase normal requirements 
of rice from Siam which is an exporting 
country. Siamese rice therefore becomes 
available for disposal in Malaya where the 
supply is generally quite inadequate except 
very locally in certain districts. The state 
of China as a m arket, and industrially, 
may be suggested by the recent estimate, 
officially quoted, of 30,000 people perishing 
there daily from starvation. The effect of 
the slump on the revenue of the F.M. States 
is described by the Chief Secretary as th a t 
of a veritable landslide necessitating a 
complete review of the financial position. 
Compared with the original estimates for 
1930 it is anticipated th a t by the end of 
the current year the revenue from tin  will 
be short by $5,762,000; rubber by 
$5,335,000, and other sources of revenue 
dependent on the spending power of the 
population will be seriously decreased.

Tin and rubber represent in value about 
88% of the to tal exports under the F.M.S. 
administration, and other exports having 
also declined in value a very serious fall 
in revenue has already resulted. To assist 
in making up for this loss of revenue certain 
new duties including one of 5 cents per 
gallon on liquid fuel were notified under 
the Customs Enactment. In  the Federal 
Council meetings, held this week in Kuala 
Lumpur, strong representations were made 
by Unofficial members as to the unsuitability 
of imposing fresh burdens upon the mining 
industry a t such a time as the present, 
and after consideration in Committee the 
proposed new duties on fuel and lubricating 
oils have been cancelled.

P era k  R iver  P o w er .—The Perak River 
Hydro-Electric Power Co. has already had 
a large and increasing demand for current. 
A proportion of Chinese consumers failed at 
first to  realize the full advantages and 
economies made possible by the use of th is 
power su p p ly ; bu t senior engineers of the 
Company have met their consumers’ 
difficulties in a most helpful manner, going 
out of their way to advise and instruct. 
The Power Co. are now offering a dem onstra­
tion of how things should be done by putting 
in and running the electrical equipment on 
a typical open-cast mine near Tronoh,

inviting all who are interested to  observe 
the methods and results. One point made 
is the importance of ample illumination in 
night work. As heavy storms in the rainy 
seasons often occur after dusk the advantage 
of being able to see w hat is happening 
are easily realized by any one who has 
experienced night storms in open-cast mines.

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

N e w  D isc o v e r ie s .—Prospecting during 
the past summer has brought to light a t least 
two new discoveries th a t give promise of 
being of more than ordinary importance. A 
few miles east of N ahw itti Lake, which is 
about 17 miles north of Port Hardy, north 
Vancouver Island, prospectors have found a 
new silver-lead-zinc district. The ore occurs 
as bands of high- and low-grade material in 
a series of zones, 13 of which already have 
been found, in a deposit of limestone about 
2|- miles in width and of as yet undetermined 
length. The individual zones are of consider­
able width and samples taken across some of 
them indicate the whole to be composed of a 
good grade of mill feed. The limestone is 
bounded on both sides of its strike by igneous 
rocks. The discovery was examined by Mr. 
H arry Lee, a field engineer for Federal Mining 
and Smelting Company, a subsidiary of 
American Smelting and Refining Company, 
who prom ptly bonded it for his principals 
and staked adjoining claims, making a con­
solidation of 25 claims. Mr. Lee took Mr. 
L. A. Lavenslaver, chief executive for the 
American Smelting and Refining Company 
in north-western America, to the property, 
and, as a result, an intensive campaign of 
exploration has been started. Supplies are 
being shipped to Port H ardy whence they 
are being transferred to Nahwitti Lake by a 
hydroplane. In  the meantime a trail is 
being made from the lake to the property. 
The possible fly in the otherwise clear amber 
is the erratic record of northern Vancouver 
Island. I t  has produced several very 
promising prospects the bottoms of which 
have been knocked out by development, the 
most striking example being the discovery of 
copper ore near Nimpkish Lake, which by 
m any engineers was considered to be the 
outstanding discovery of last year. On the 
other hand, the Coast Copper Company’s 
Old Sport mine has now been developed to a 
depth of 1,400 ft., and a reserve of ore has 
been blocked out th a t is expected to pay the



NOVEMBER, 1930 291
Consolidated Mining and Smelting Company 
well. Less is known about the other dis­
covery, which is situated to the south-east 
of Fort Nelson, in the Peace River region. It 
has been bonded by Mr. Hindmann, a United 
States contractor, who met the discoverer at 
Saskatoon, on his way out of the region. An 
engineer and men have been sent in by air­
plane and arrangements have been made 
with Western Canada Airways for bringing 
out 100 tons of the ore.

P o rtlan d  C a n a l.—Snow is appearing on 
the hills above 2,000 ft. elevation and 
seasonal development is rapidly drawing to 
a close. Already several companies have 
suspended operations for the season. The 
most im portant new development so far 
reported appears to be on the Kenneth group, 
formerly known as the Mobile group, at 
Glacier Creek, where by a new tunnel 
180 ft. higher up the mountain the Argentine 
Syndicate has found the upward extension of 
a rich shoot th a t was worked by a previous 
owner 10 years ago. The ore occupies the 
full face of the drive and assays of 14 in. of

it range from 262 to 987 oz, of silver per ton. 
The remainder of the vein is a good milling 
grade. Premier Gold Mining Company has 
paid the usual dividend of 6%, covering 
operations for the th ird quarter of this year. 
The company has closed operations a t the 
Silverado group, the deep development of 
which has been disappointing. Work a t the 
company’s other three properties in the 
district, Premier, Prosperity, and Porter- 
Idaho mines, is proceeding satisfactorily.

The Premier company’s engineers have 
examined several other properties, including 
the Terminus, A. and T., and Ruby Silver 
groups, in the Bear River section, but appear 
not to have found them sufficiently interest­
ing a t the terms asked. B.C. Silver Mines 
has made application for permission to 
develop the water rights of Camp Creek, a 
tributary  of Cascade Creek. Operations a t 
the mine are proceeding normally with a small crew.

T h e  K o o te n a y s .—Relief-Arlington Mines, formerly called Second Relief Mining Com­
pany, has been reconstructed and has

S u l l i v a n  C o n c e n t r a t o r , K i m b e r l e y , B .C .
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resumed the development of the Second 
Relief mine, a t Erie Creek, in the Salmon 
d is tr ic t; increased the capacity of the mill 
to 75 tons daily by the addition of a 50-ton 
Hardinge mill and flotation cells ; and has 
added an 80 h.p. Fairbanks-Morse Diesel- 
type engine. The tunnel has been cleaned 
out and a strong shoot of ore, averaging $12 
to $15 in gold per ton, is being mined on 
No. 4 level. A first shipment of concentrate 
has been sent to Tadanac. The company has 
acquired the old Arlington mine, in the same 
district, bu t a t present is confining its 
attention to the Second Relief. West 
Kootenay Power and Light Company has 
nearly completed its survey of the 
Pend d ’Oreille River and has practically 
determined to develop it by one immense 
dam, which will have a maximum height of 
nearly 400 ft. a t a point near to  where the 
river emerges into the Columbia River. I t  
will ask permission from the Provincial 
W ater Board to proceed w ith construction in 
the near future, so th a t advantage may be 
taken of low-water period during the coming 
winter to get work well advanced. I t  is 
understood th a t Reeves-McDonald Mines, 
which has opposed systematically every 
application made by the power company, 
will not oppose this application, bu t will 
seek permission to develop a power plant 
of its own on the Salmon River.

C en tra l D istr ic t .—Premier Gold Mining 
Company has acquired a 52% interest in 
Planet Mining and Reduction Company for 
$100,000 cash, and has undertaken to form 
a new company with a capitalization of 
5,000,000 shares of no par value, 48% of 
which are to be allotted to the Planet Com­
pany, in consideration for all its assets, and 
52% to the Premier Company, which has 
undertaken to provide funds to develop and 
equip the property, such funds to be returned 
out of the profit of operation. Planet owned 
a large consolidation of claims, including the 
old Star, Donohue, and Enterprise mines, on 
Mineral Hill, near Stump Lake, in the Nicola 
mining division. The company has developed 
the property by an adit, giving about 350 ft. 
depth on the vein, instead of by a series of 
shallow shafts, and proposed to develop 
the other veins from this adit. I t  has erected 
a flotation mill of 125 tons capacity and a 
250 h.p. Petter engine. The mill was put 
into operation a t the end of last year and to 
the end of last Ju ly  had produced 2,260 oz. 
of gold, 53,394 oz. of silver, 651,597 lb. of 
lead and 44,913 lb. of copper, and had made

a small profit for the company, bu t lack of 
capital prevented the development of the 
property on a scale th a t the mineral deposits 
seemed to  warrant, and the mill has never 
been run at anything approaching its rated 
capacity because the power plant was too 
small to run both mining plant and mill. The 
Premier Company also has been negotiating 
for a controlling interest in Lorne Gold Mines 
and Pioneer Mines, which own properties 
along Cadwallader Creek in the Bridge River 
district. Lorne Gold Mines was a Stobie, 
For long Company promotion and has been 
idle since th a t company assigned. Prior to 
shutting down operations the company had 
erected a good camp, developed good water 
power, and driven a tunnel to open four veins 
a t some 650 ft. below the old Lorne workings. 
The tunnel appears to have missed the first 
vein of the series bu t cut the second. A drive 
was run for about 800 ft. on the vein, 450 of 
which was in ore, and a rise was started to 
the old workings. The Pioneer mine has 
been developed by a shaft to a depth of 1,000 
ft. and about 1,500 ft. laterally and now is 
producing well. Consequently the owning 
company is asking a higher price than the 
Premier Company thinks the mine is worth, 
and this constitutes a hitch in the present 
negotiations, as unless Premier can get 
control of the two companies, so th a t the 
whole property can be worked as one mine, 
it  will not entertain either separately.

P e a c e  R iv e r .—The Provincial Govern­
ment, by Order-in-Council which went into 
effect in the end of September, has withdrawn 
the whole of the Peace River mining division 
from location for coal, petroleum, and 
natural gas. Some large blocks of land in 
the Peace River district were set aside by the 
late adm inistration to  be sold with the 
Pacific Great Eastern Railway, with the 
idea th a t they m ight serve as a land-settle- 
ment scheme, and induce either the Dominion 
Government or the Canadian Pacific Railway 
Company to take over the Pacific Great 
Eastern Railway and extend it into the 
Peace River district. These land grants 
were in unorganized territory and no one 
knew anything of their value. When the 
present adm inistration came into power it 
induced the Canadian National Railway 
Company and the Canadian Pacific Railway 
Company to share with it equally in the cost 
of having the land grants surveyed and their 
possibilities determined. Several survey 
parties and two hydroplanes have been 
employed in th is work for two seasons. The



NOVEMBER, 1930 293
work has just been completed and, though 
as yet no information as to the result has 
been made public, the reservation of the coal, 
oil, and natural gas in the area may mean 
that indications of some or all of these 
minerals may have been revealed by the 
surveys, and the Government may be holding 
these as an added inducement for one or 
both of the railway companies to take over 
the Pacific Great Eastern Railway which 
for long has been a serious drain on the 
Provincial exchequer.

T O R O N T O
October 17.

P o r c u p in e .—The output of bullion from 
seven producing mines of the Porcupine area 
during September was valued at $1,416,573, 
from the treatm ent of 207,412 tons of ore, as 
compared with $1,260,860, from 211,547 tons 
of ore for the previous month. The Hollinger 
Consolidated is following a policy tending to 
preserve ore reserves, by drawing largely for mill feed upon a low grade of ore while 
treating enough high grade to yield a sub­
stantial profit to meet dividend require­
ments. There is a large tonnage of ore 
available which will run $7 or more to the ton. On the Schumacher section work to the 
depth of 4,040 ft. has disclosed a considerable 
quantity of ore, with indications of improve-

ment at depth. The Dome mines will 
shortly resume production, the new mill 
having been completed. I t has a capacity 
of 1,500 tons a day, as had the former equip­
ment, and only the cyaniding process will 
be used, stamps being eliminated. A large 
saving in costs should be effected through 
the use of improved milling processes. Active 
underground development carried on during 
the year, while the mill remained closed, has 
assured a supply of ore for four years, nearly 
half the amount being already broken. The 
net earnings of McIntyre Porcupine, for the 
first six months of the financial year ending

September 30, before depreciation were 
$1,026,276, as compared with $929,543 for 
the corresponding period of last year. Good 
progress is being made with the construction 
of the new mill, which is scheduled to be 
ready for operation by next May. I t will 
have a capacity of at least 2,000 tons per 
day, which will give an increase of about 
one th ird  over the present rate. Arrange­
ments will be made to prevent any interrup­
tion in production during the change. 
During recent mining operations some rich 
ore pockets were opened up, one of them 
yielding approximately $40 per lb. of ore, 
which was sent directly to the furnace, 
yielding about $53,000.

K irk lan d  L a k e .—The production of the Kirkland Lake gold area has been steadily 
increasing for several months, the output

T a d a n a c  S m e l t e r , T r a i l , B .C .
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of bullion for September being valued a t 
$1,451,558, produced from 202,227 tons of 
ore, as against $1,397,780 from 202,589 tons 
of ore treated in August. At the Lake Shore 
the new mill is in steady operation treating 
about 1,700 tons a day, which will shortly 
be stepped up to 2,000 tons. Many improve­
ments have been completed in underground 
equipment and the shaft completed to  the 
2,200 ft. level, the lowest in the mine. 
Three new ball-mills have been added, 
bringing the to tal to seven, and five new 
tube-mills increasing the number to eleven. 
The new equipment will perm it of finer 
grinding and longer treatm ent of the ore, 
thus increasing the gold recovery. The 
Sylvanite has encountered two im portant 
new veins on the 400 ft. level, one of which 
averages $12 per ton over a width of 5|- ft., 
and the other $7 over 6 ft. Their downward 
continuation to the 1,000 ft. level has been 
proved. The structure for the new mill of 
the Teck-Hughes is practically completed 
and the new rod-mills are being installed. 
The south shaft, completed to the 3,600 ft. 
level, will give access to five virgin levels by 
the time the new mill unit is ready in May. 
The ore recently treated has been yielding 
an average of $16'50 per ton, though much 
of the mill feed was low-grade, drawn from 
the upper levels. Underground development 
a t W right-Hargreaves is meeting with 
favourable results. Driving on the north 
vein a t the 2,250 ft. level has opened up an 
ore-shoot for a distance of 1,500 ft. while an 
off-shoot has been followed up for 400 ft. 
Ore has also been located a t depth coming in 
from the Sylvanite adjoining. The Kirkland 
Lake gold mine is cross-cutting a t the 4,150 
and 4,275 ft. levels to prove the downward 
continuation of rich ore-deposits. Sub­
stan tial profit is now being realized with the 
m onthly recovery of approximately $50,000. 
The Barry-Hollinger, in the Boston Creek 
area, has practically exhausted the known 
ore above the 1,250 ft. level, rendering further 
exploration and deeper mining necessary. 
The mill is treating about 100 tons per day, 
w ith a recovery of about $7 per ton. In 
order to develop the 1,875 and 2,000 ft. levels 
additional hoisting equipment will be 
required.

S u d b u ry .—International Nickel has let a 
contract to the Frazer Brace Engineering 
Company for the construction of a refinery 
a t Copper Cliff on which work has been 
commenced. The work of separating the 
copper from the nickel in the m atte, now

carried on a t Port Colbourne, will be trans­
ferred to the new refinery on its completion, 
which will require about a year. This is in 
accordance with the policy of the company 
to concentrate operations near the smelter. 
I t  is announced th a t the company is making 
no change in their operating schedule in 
spite of unfavourable m arket conditions and 
they are treating approximately 150,000 tons 
of ore per m onth. Falconbridge Nickel is 
treating about 300 tons of ore per day, the 
smelter operating smoothly and efficiently, 
and about 75,000 tons of ore have been broken 
and placed in the stopes. Good progress is 
being made on the smelter addition which 
will not sta rt producing un til next year, 
when arrangements have been completed for 
necessary power supply. Underground 
developments continue a t the 350 ft. level, 
where the ore-body has been opened up for a 
distance of about 300 ft., showing satis­
factory widths of massive ore. A rise has 
been completed between the 350 and 225 ft. 
levels, providing a second opening to the 
surface. At the Errington Mine of the 
Treadwell Yukon, new mineralization has 
been encountered in the cross-cut on the 
1,500 ft. level, bu t the ore is below com­
mercial grade. Cross-cutting will be con­
tinued in the hope of improvement. The 
D elta Mines Syndicate has conducted 3,000 ft. 
of diamond drilling, encountering a 
mineralized zone carrying copper and nickel.

R o u y n .—Operations in the Rouyn copper 
area have latterly  been much curtailed, as, 
owing to  the low price of copper, work on 
m any prospects which formerly appeared 
promising has been discontinued. The 
Noranda has let a contract for the erection of 
an addition to the smelter in which precious 
metals and other valuable by-products will 
be recovered from the smoke. The estimated 
cost will be about $200,000. An im portant 
discovery has been made on the 1,500 ft. 
level, where the ore in driving has widened to 
12 ft. This is apparently a lens of good 
commercial ore, the deepest so far found on 
the property. Underground developments 
a t the Waite-Montgomery between the 500 
and 700 ft. levels have indicated the 
occurrence of a large tonnage of commercial 
ore and another new and apparently 
im portant ore-body has been indicated by 
diamond drilling between the depths of 
800 and 1,000 ft. The Abana and Amulet 
mines have been tem porarily closed down to 
await more favourable m arket conditions. 
At the Pandora gold mine a large programme
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of development has been laid out and a three- 
compartment shaft will be put down to a 
depth of 500 ft. Operations are being 
actively m aintained at the Siscoe and Granada.

M a n ito b a .—Much attention is being attracted to the discoveries of beryl in south­
eastern Manitoba, which are regarded as 
im portant in view of the demand for 
beryllium, the lightness and strength of 
this metal rendering it valuable for alloying 
purposes. The most im portant deposit is 
on the property of the Winnipeg River Mine 
Company located about 100 miles north of 
Winnipeg. This has been opened up on the 
surface for a length of 100 and a width of 
50 ft. Several large companies are anxious 
to secure a controlling interest in this 
property, and the company is prepared to 
deal with the highest bidder. The Beryllium 
Corporation, an American company, is keenly 
interested, and a syndicate of British bankers 
is also in the field, the industrial possibilities 
in view being regarded as of sufficient 
consequence to form the subject of a report 
to the Imperial Economic conference. The 
occurrence of beryl has also been indicated 
on the property of the Shatford Basin Mines, 
Ltd. in the same locality.

Operations in the concentrator of the Flin 
Flon Mine of the Hudson Bay Mining and 
Smelting Company have reached half 
capacity and will be gradually brought up 
to the designed rate of 3,000 tons per day. 
The mill of the Sherritt-Gordon is expected 
to go into operation early in January, with 
a daily capacity of 1,800 tons. The ore will 
be drawn entirely from the Ook shaft. 
Driving and cross-cutting from the main 
shaft are stated to have shown improvement 
in the ore-bodies. Mineral Discoverers, Ltd. 
has taken over on option a group of five claims 
at Morton Lake on which there are stated 
to be good gold showings and active develop­
ment will be undertaken.

PERSONAL
R .  A l l a n  h as  le f t  fo r W e st A frica .
W i l l i a m  B r o w n  i s  h om e from  th e  S tra its  

S ettlem en ts .
B .  S. W . B u f f  a m  h as  le f t R ho d esia  for O ntario . 
A. C. C l a r k e  is re tu rn in g  from  Y ugoslavia.
A. D . C o m b e  is leav in g  U ganda fo r th e  D u tch  

E a s t In d ies  on h is  w ay  hom e to  N ew  S ou th  W ales. 
N i g e l  C . C o o k e  has le ft for N igeria.
N . F . D a r e  is hom e from  M alaya.
A l f r e d  R. D e w a r  is hom e from  N igeria.
P . St . J o h n  D i x o n  has le f t fo r a  sh o rt v is i t to  

thejjGold Coast.

J . V. N. D o r r  has re tu rn e d  to  th e  U n ited  S ta tes .
G. T . E v e  is leav in g  fo r M anchuria.
G. H . F a i r m a i d  h as le f t  M alaya fo r N ew  Z ea lan d .
G. R .  F u l t o n  h as  le f t  fo r S ie rra  L eone.
J a m e s  G i b s o n  h as le f t Colom bia fo r C aliforn ia .
B. C. W . G u l l a c h s e n  is re tu rn in g  from  P an am a .
H . C. H e r b e r t  has left for In d ia .
V i n c e n t  T . H o c k i n  is r e tu rn in g  from  T an gany ik a.
R oss B. H o f f m a n n  h as  le f t  for N ew  Y ork.
C. E . J o r d a n  is re tu rn in g  from  T an gany ik a.

N . R . J u n n e r  h as  le ft fo r th e  Gold C oast
to  -take u p  h is a p p o in tm e n t as d ire c to r of th e  
G eological Survey.

H . R . M i t c h e l l  h as  le ft for N igeria.
M. T. O 'R egan is hom e from  Yugoslavia.
J . S c o t t  P a r k  has le ft fo r N igeria.
J o h n  P a r k i n s o n  h as  le f t  fo r B ritish  S om aliland.
E r n e s t  P a r s o n s  is re tu rn in g  from  T an g a n y ik a .
W a l t e r  G. P e r k i n s  is leav ing  on th e  21st inst. 

for N o rth e rn  R hodesia.
J a m e s  R u s s e l l  is leav ing  for B olivia.
W . J . S h e p h a r d  has re tu rn e d  from  B ritish  G uiana.
P . O. S h i e l  i s . le av in g  th e  S tra its  S e ttlem en ts  

fo r N ew  Z ealand.
W . C. S i m m o n s  h as le f t for U ganda.
J . S t u a r t  S m i t h  is hom e from  E cuador.
H . A. T i t c o m b  h as  re tu rn e d  from  th e  U n ite d  

S ta te s .
A. H . E . T u r n e r  has re tu rn e d  to  th e  Gold Coast.
W . G. T y s o n  h as  re tu rn e d  from  Indo-C h ina.
N. L. W i m m l e r  is re tu rn in g  to  C aliforn ia from  

Siberia.
H . W . Y a t e s  is hom e from  F rance.
A r t h u r  R . B r o w n  d ied  on O ctober 20 a t  th e  

age of 66. H e w as th e  fo u nder an d  m anag ing  
d ire c to r of th e  firm  of d redge designers th a t  bears  
h is  n am e.

J a m e s  V i n c e n t  E l s d e n  d ied  on O ctober 31 a t 
th e  age of 74. H e  w as jo in t ed ito r of th e  Colliery 
Guardian  an d  also for som e tim e  jo in t ed ito r of 
Fuel in Science and Practice. H e w as ed u ca ted  a t  
H ertfo rd  G ram m ar School an d  th e  R oya l School 
of M ines, an d  from  1910 to  1915 served  on th e  
Council of th e  Geological Society, of w hich he w as 
trea su re r  from  1916 to  1921.

TRADE PA R A G RA PH S
G. and J. W eir, L td., of C ath cart, Glasgow, sen d  

us a  b o o k le t g iv ing  p artic u la rs  an d  m an y  il lu s tra ­
tio n s  of th e ir  h igh  p ressu re boiler-feed  pum ps of 
cen trifug a l ty p e  arrang ed  for d riv e  b y  s team  tu rb in e , 
com bined  s team  tu rb in e  an d  elec tric  m o to r, or 
elec tric  m o to r only.

A u stin  H oy and  C o., L td ., announce th e  
opening of th e ir  office in  B ush  H ouse, S tran d , 
L ondon , W .C. 2. T he m anag ing  d irec to r, Mr. A ustin  
Y. H oy , w as for 26 y ea rs  connected  w ith  th e  S ullivan  
M achinery  C om pany, d u rin g  th e  la s t 17J of w hich 
h e  w as th e ir  L ondon m anager.

A rth u r R. B ro w n , L td ., of 54, N ew  B road  S tree t, L ondon, E .C . 2, in form  us th a t  th e  d ea th  
of th e ir  founder an d  m anag ing  d irec to r w ill no t 
be allowed to  in te rfe re  w ith  th e ir  business, which 
w ill con tin u e w ith  th e  sam e staff. Mr. A. C. Faunce- 
B row n, th e  son of th e  deceased, is a  d irec to r of 
th e  com pany.

B ureau  of In fo rm a tio n  on N ickel of th e M ond  N ickel Co., Ltd., of Im p eria l C hem ical House,
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L ondon, S.W . 1, issue booklets d ev o ted  to  th e  
co n denser-tu b e  corrosion problem , an d  th e  use of 
n ick el in  au to m o bile  eng in eerin g . T h e ir  Nickel 
Bulletin fo r O ctober co n ta ins  an  a r tic le  on n ick el 
coinage.

B ritish  In d u str ies  F air .— T his is  b e in g  h e ld  as 
in  fo rm er years  s im ultaneou sly  a t  B irm ing h am  an d  
in  L ondon  from  F e b ru a ry  16 to  27. T h e  B irm in g ­
h am  section , in  w hich  en g in eers  w ill be m ore 
p a rtic u la rly  in te re s te d , should be ju s t as a t tra c t iv e  
as h ith e r to  an d  i t  w ill co n ta in  m ore ex h ib its  th a n  
ev e r before .

H a d fie ld s, L td., of Sheffield, issue a  lea fle t 
describ ing  th e ir  p a te n t  “ Springless ” tu b -ax le  
g reaser, w hich consists of a  m eta l box co n ta in ing  
g rease o r h eav y  oil, in  w hich  ru n s  a  w heel w ith  a  
co rrug ated  rim  fo r co nveying  th e  lu b ric a n t to  th e  
tu b  ax le  jo u rn al, an d  a  s tee l b ru sh  fo r w ip in g  aw ay  
su rp lus grease.

D re ss in g  and S cr ee n in g  C o., L td ., of 116, V ic to ria  S tre e t, L ondon , S.W . 1, p u b lish  a  
b o o k le t covering  som e 70 pages d escrib in g  th e i r  
“  D rescol ” sieves an d  also th e i r  “ R im a ” sieves 
an d  all so rts  of screens an d  o th e r  s izing  eq u ip m en t. 
G rizzly  bars  an d  suchlike a re  fu lly  described  an d  
also  m e ta l co nveyor belts.

R oss P a ten ts , L td ., of 2, V ic to ria  S tree t, L ondon , 
S.W . 1, w hich  is assoc iated  w ith  th e  R oss S creen  
and  F eed er  Co. of N ew  Y ork , issue a  fu lly  illu s­
tr a te d  ca ta lo gu e  of th e ir  variou s feeders an d  
screens fo r th e  h an d lin g  of m a te r ia l in  b u lk  fo r 
h o p p e r d ischarges in to  crushers o r on  to  conveyors. 
T he b road  p rincip les on  w hich  th ese  specia litie s  are 
designed  w ere described  h e re  in  th e  issues of 
F e b ru a ry  1926 an d  S ep te m b e r 1927.

L iq u id  O xygen  E x p lo s iv es , L td ., of 1, A lbe­
m arle  S tree t, L ondon , W . 1, sen d  us a  re ce n t ed itio n  
of th e i r  d escrip tiv e  b o o k le t w hich  g ives a  h is to ry  
of th e  d ev elo p m en t of liqu id  oxygen  as an  explosive, 
reco rd s som e p re sen t-d a y  re su lts  w ith  W eber 
ca rtr id g e s  a t  th e  L o rra in e  m ines a n d  also som e

te s ts  in  E n g lan d  a t  C leveland  an d  F ro d in g h am , an d  
describes th e  ca rtrid g e  itse lf in  som e d e ta il an d  how 
i t  is used. P a r tic u la rs  of th e  m an u fac tu re  of liqu id  
oxygen  a re  also g iven  a n d  fina lly  v a rio u s  o th e r 
uses of th e  exp losive a re  d iscussed.

S a m u e l O sb orn  and  C o., L td ., of C lyde S teel 
W orks, Sheffield, issue a  n u m b e r of booklets  
d ev o ted  to  th e  fo llow ing : C orrosion re s is tin g  steel, 
ru stle ss  p la s tic  iro n , ru stle ss  s tee l, “  T rop ic  ” fire­
proof s tee l, ac id  re s is tin g  an d  deep  d raw ing  steel. 
T h e booklets a re  illu s tra te d  w ith  ex am ples of th ese  
p ro d u c ts  an d  co n ta in  th e  usu al p a r t ic u la rs  of h e a t 
t r e a tm e n t n ecessary . T h ey  also  sen d  us a  copy of 
th e ir  2 5 th  a n n u a l re p o rt, w hich  discloses a  balance 
of p ro fit fo r th e  y e a r  en d ed  J u ly  31, 1930, of 
£35,000, w hich  p e rm its  a  ca rry  fo rw ard  of ¿21,000, 
th e  sam e as la s t  y ea r.

H ead , W righ tson , and C o., L td ., of S tock ton- 
on-T ees, sen d  us a  b o o k le t d ev o ted  to  th e  N otanos 
tu b e  m ill, th e  g rin d in g  m ed ia  in  w hich  a re  flin t 
p eb b les . T his m ill h as  becom e th e  s tan d a rd  
m ach ine  fo r fine g rin d ing , especially  in  th e  cyanide 
p rocess. T h e  fineness to  w h ich  i t  w ill g rin d  is 
s ta te d  to  be p rac tica lly  u n lim ited , b u t  i t  is seldom  
n ecessary  to  redu ce  ores lin e r th a n  150 o r 200 m esh. 
T he m ill is freq u e n tly  p laced  in  closed c irc u it w ith  
a n  A kins classifier. T h ey  sen d  us also a  booklet 
d ev o ted  to  th e  C olorado co n v e rtib le  d ischarge 
b all-m ill w hich, as is p o in ted  o u t, h as  com e in to  
fa v o u r fo r c rush ing  ores fo r v ario u s  co n cen tra tio n  
processes because of its  s im p lic ity  an d  a b il i ty  to  
m ak e a  la rge size re d u c tio n  in  o ne  o p e ra tio n .

E d ga r A llen  and C o., L td., of Sheffield, issue 
booklets d escrib ing  lim e h y d ra to rs  o r s lak ing  
m ach ines  an d  S tag  ball-m ills  fo r d ry  an d  w et 
c rush ing  w ith  forged  s te e l balls. T h e ir  Edgar 
Allen News fo r O ctob er co n ta in s  a n  a r tic le  g iv ing  
n o tes  on b u c k e t e lev ato rs. T h e y  also  p u b lish  a 
second ed itio n  of th e i r  M ine an d  Q u a rry  Book. 
T h is  covers som e 50 pages an d  co n ta in s  sections as 
follows : N o tes  on  cru sh in g  an d  g rin d in g  m achinery ,

.IcmnettOomuR ff
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spares for m in e  a n d  q u a rry , n o tes  on m in in g  d rill 
steels, a n d  s tee ls  fo r g ra n ite  tools. T he first section  
con ta ins  p a rtic u la rs  in  b rie f  of all th e  various 
crush ing  m achines  m ad e b y  th e  firm , to g e th e r  w ith  
such p la n t as a i r  sep ara to rs , conveyors an d  elev ators, 
and sec tio n  tw o  gives d e ta ils  of th e  m anganese s tee l 
and  o th e r  rep laceab le  w ea rin g  p a r ts . T h e  book  is 
v ery  fu lly  il lu s tra te d  w ith  p h o to g rap h s  an d  cross- sectional d raw ings.
G A R D N E R -D E N V E R  CO M PR ESSO R S

G ardner-D enver Co., L td ., of 3, W ilson  S tree t, 
London, W .C. 2 issue a  ca ta lo gu e d ev o ted  to  th e ir  
p o rtab le  air-com presso rs. T hese a re  m ad e in  fou r 
sizes know n as Class 110, Class 160, Class 220 and  
Class 310 respec tiv e ly . T he first is fitte d  w ith  a 
B uda, m odel K T U , fo u r-cy lin de r p e tro l engine 
of 25 h .p . an d  th e  com pressor is a  v ertica l tw o  
cy linder sing le a c tin g  ty p e  of 18 h .p . w hich  delivers 
110 cu. ft. of a i r  p e r m in u te  a t  100 lb. pressure . 
The second is fitted  w ith  a  s im ila r p e tro l engine, 
YTU ty p e , of 37 h .p . an d  th e  com pressor is of th e  
sam e ty p e  of 25 h .p . d e liverin g  160 cu. ft. of a ir  
per m in u te  a t  100 lb. p ressu re . T he th ird , w hich 
is illu stra ted  in  th e  acco m p an y ing  p h o to grap h , has 
a 47 h .p . B ud a engine, B T U  ty p e , an d  th e  com ­
pressor of 35 h .p . delivers  220 cu. ft. of a i r  p e r 
m inute a t  100 lb. p ressu re . T he la s t nam ed is 
d riven  by  a  70 h .p . B u d a  eng ine, ty p e  JV , has  a  
com pressor ra te d  a t  51 h .p . an d  delivers  310 cu. ft. 
of a ir  p er m in u te  a t  100 lb. p ressure. E ach  ty p e  is 
fitted, as m ay  be seen, w ith  a n  a i r  rece iv er of 
su itab le size, th a t  show n b eing  20 in. b y  60 in. 
They are m o un ted  for ro ad  or ra il an d  a re  also m ade 
in sem i-po rtab le  ty p es.

A N E W  W E R F  C O N R A D  
D R IL L IN G  RIG

W erf C onrad, o f H aa rlem , H olland , h av e  re ce n tly  
in troduced  som e new  ty p e s  of d rillin g  m achines. 
The u n iversa l call fo r m ore effic ient d ril lin g  
m achinery  ind uced  th e  m ak ers  to  design a  qu ick ly

tra n sp o rta b le  p lan t, easy  to  rig  an d  to  w ork, and  
of low in it ia l  an d  o p e ra tin g  cost.

A  useful m achine has been  c rea ted  b y  th e  com ­
b in a tio n  of a  m o to r lo rry  an d  d rillin g  a p p a ra tu s , th e  
m o to r of th e  lo rry  b e in g  used to  d riv e  th e  drill. 
T h is co m b in ation  offers obvious ad v an tag es, as no 
second d riv in g  u n it  is requ ired  an d  th e  w eigh t of 
th e  p la n t is considerab ly  reduced . M oreover, th e  
lo rry  m oto r w ith  its  gearbox  co n s titu te s  an  ideal 
d riv e  fo r th e  purpose as i t  is  easy  to  h an d le  and  
flexib le an d  runs sm oothly . T he lig h tin g  ou tfit of 
th e  lo rry  can also be used to  ad v an ta g e  fo r ligh ting  
th e  p la n t a f te r  d ark . As th e  successful app licatio n  
of th e  lo rry  w as on ly  possible if a  re liab le  t r a n s ­
m ission of th e  m oto r pow er to  th e  d rilling  m achinery  
w as found, a  new  an d  v ery  sim ple co n struc tion  was 
em ployed. N o a lte ra tio n s  are  m ade on th e  chassis, 
a n d  as th e  d rill is sim ply  clam ped  to  it , th e  la t te r  
can  alw ays b e  used  fo r o rd in a ry  tra n sp o r t w ork, if 
th e  d rill is o u t of use fo r som e tim e.

C ore-drilling  m achines (Fig. 3) as well as cable- 
too l d rillers (Fig. 1) a re  b u ilt accord ing  to  th ese  
p rincip les, a  1,000 ft. an d  a  2,000 ft. ty p e  of th e  
first an d  a  300 ft. an d  500 ft. ty p e  of th e  second. 
T he sm aller drills a re  p laced  on a  2J-ton  lo rry  w ith  
tw in  re a r  w heels, th e  la rg er on 4J-ton  lo rries w ith  
double re a r axles.

W hen  th e  d rill a rriv es  on th e  location  th e  re a r 
ax le  is lif te d  from  th e  g round  b y  m eans of a  p a ir  of 
screw  jack s an d  one of th e  tw in  w heels on each side 
is ta k e n  off an d  p laced  on each  end  of th e  m ain  
shaft. F o r th e  la rg er size, th e  w heels of th e  second 
re a r  ax le  a re  d ism ounted . T he m ain  sh a ft is 
p laced  in  such  a  position  th a t  th e  ty re s  of th e  
w heels of th e  re a r  ax le  to u ch  th o se  of th e  w heels 
p laced  on th e  m a in  sh a ft an d  a c t as fric tion  
d rivers  (Fig. 2). A sligh t d ifference in  th e  d iam e te r 
of th e  w heels has no  in fluence on th e  tru e  ru n n ing , 
as i t  is equalized  b y  th e  d ifferen tia l gear of th e  rea r 
axle . T h e  p ressu re  be tw een  th e  fric tio n  w heels 
requ ired  to  tr a n sm it th e  pow er is p roduced  th ro u gh  
th e  w agon springs b y  m eans of a  sim ple com bina­
tio n  of levers. T hus th e  p ressu re  ex e rte d  b y  th is  
dev ice is flexib le an d  ad ju s tab le . T h is pow er tra n s ­

F i g . 1 .
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F i g . 2 .
m ission, w hich e lim in ates  all b e lts , ch a ins o r g e a r­
w heels has  b een  fo u nd  to  b e  sa tis fa c to ry  in  all 
resp ec ts . W h en  th e  w heels a re  m o u n ted , th e  
d e rr ic k  or m a s t can  b e  ra ised  w ith  th e  h o is t on th e  
m ach ine  (Fig. 3) an d  a b o u t 20 m in u te s  a f te r  a rriv a l 
on th e  b o re  s ite  d rilling  can  b e  s ta r te d .

T h e design  of th e  co re-d rilling  m achines  shows 
som e n ew  fe a tu res  a n d  is b ased  on  m o d ern  co n ­
s tru c tio n  p rincip les. All th e  gearin gs a re  enclosed 
in  o il- tig h t castings. T h e y  a re  m ad e of so lid  s tee l 
w ith  te m p e re d  an d  g ro u n d  te e th , ru n n in g  on ball 
b earin gs in  an  o il-ba th , b y  w hich  m eans long life, 
efficiency, an d  sm oo th  ru n n in g  a re  ensu red . F o r th e  
sam e reasons, an d  m ore especially  fo r q u ick  low ering  
of th e  tools, th e  h o is t d ru m  also ru n s  on  ball 
bearings.

All th e  con tro llers  fo r th e  d rill, p um p , an d  m o to r 
a re  cen tra lized  a t  th e  re a r  o r d rillin g  end  of th e  lo rry . 
T he d rilling  head  can  b e  b ro u g h t fo rw ard  an d  b a c k ­
w ard  b y  th e  h yd rau lic  p ressu re  of th e  p u m p  ; if

i t  is m oved  b ack w ard  a g a in s t th e  lo rry  chassis, 
th e re  is am p le room  aro u n d  th e  bore-ho le fo r low er­
in g  th e  to o ls o r to  h an d le  th e  casing.

F o r  co n tro llin g  th e  feed of th e  b i t  a  n ew  an d  v ery  
sen s itiv e  h an d -feed in g  d ev ice is f i tte d  to  th e  drill 
h e a d  w hich  en ab les  th e  d ril le r  co n s ta n tly  to  follow 
th e  ru n n in g  of th e  b i t  o n  th e  b o tto m  of th e  hole an d  
to  l i f t  i t  a  l i t t le  as soon as v ib ra t io n s  t h a t  m ay  
en d an g e r th e  s e tt in g  occur, a n  e sse n tia l fe a tu re  to  
k eep  dow n th e  cost of o p e ra tio n  w hen  d rillin g  w ith  
d iam o n d  b its . T he d rillin g  h ea d  can  b e  tu rn e d  a t 
an  angle, allow ing d rillin g  in  a n y  d irec tio n .

T h e  la rg er sized  co re -d rilling  m achine , m ore 
especially  b u ilt fo r d ee p -s tru c tu re  te s tin g  in  o il­
fields, is eq u ip ped  w ith  a  g rie f s tem , o r K elly , for 
fish -ta il w ork  th ro u g h  th e  so fte r  fo rm atio n s, w hile 
th e  p re ssu re  p u m p  is b u i lt  fo r m u d  in jec tio n .

T h e cab le-too l m ach ines  (Fig. 1), a re  designed 
fo r m ak in g  w a te r  wells, b la s t holes an d  fo r general 
p ro sp ec tin g  w ork. T h is  m ach in e  is a  so-called
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spu dd in g  m ach ine  an d  b u ilt accord ing  to  th e  
sam e p rin c ip les  as th e  core d riller. A  new  
fe a tu re  in  th is  ty p e  of d rill is th e  wagon 
sp ring  sho ck -abso rber on th e  spu dd er, w ith  a d ju s t­
able sp ring  p ressu re  an d  th e  s tro k e  re s tric te d  b y  
ru b b e r cushions. T h e  ap p lica tio n  of a  shock 
ab so rb e r on th e  sp u d d e r has sev era l ad v an ta g e s  : 
I t  does aw ay  w ith  th e  m an illa  rope, w hich  w ears 
aw ay ra p id ly , an d  a  w ire lin e  can be used for 
d rilling  in s tea d  ; th e  blows of th e  b i t  a re  m ore 
elastic , w hich  en su res  q u ick  d rillin g  ; an d , la s t b u t 
n o t leas t, i t  p ro te c ts  th e  m ach ine  a g a in s t early  
w ear an d  d am age caused  b y  th e  co n tinuous shocks 
of th e  d rillin g  m echan ism .

METAL MARKETS
C o p p e r .— D u rin g  O ctob er th e  e lec tro ly tic , copper 

m ark e t in  N ew  Y ork  w as easy  an d  th e  official 
q uo ta tio n  w as m ark e d  dow n from  10 cen ts to  
9-50 cen ts  p e r lb. D em and  w as re s tr ic te d  d u rin g  
th e  m ajo r p o r tio n  of th e  m o n th  on b o th  sides of th e  
A tlan tic , th e  E u ro p ean  s itu a t io n  b e in g  m ade worse 
by th e  s trik e  w hich  b roke o u t in  th e  B erlin  m etal 
consum ing w orks. D u rin g  th e  la s t  few d ay s of 
O ctober, how ever, E u ro p ean  p u rch as in g  expanded  
su b stan tia lly  an d , d esp ite  th e  huge stocks w hich  
i t  held, th e  C opper C arte l ad o p ted  its  usual policy  
of “  ra tio n in g  ” buyers. A m ee tin g  to o k  place a t  
New Y ork  a t  th e  end  of th e  m o n th  a t  w hich  copper 
producers from  all p a r ts  of th e  w orld w ere re p re ­
sented , one of th e  m a tte rs  on th e  ag enda being  th e  
question  of o u tp u t-c u rta ilm e n t. T he ou tcom e of 
th is  conference w as eagerly  aw aited  an d  m ay  hav e 
considerable effect u ltim a te ly  on th e  copper position . 
T he S tan d ard  C opper m a rk e t in  L ondon  w as com ­
p a ra tiv e ly  s te a d y  th ro u g h o u t O ctober.

A verage p rice  of Cash S ta n d a rd  C opper : O ctober, 
1930, ¿43 Is. 5d. ; S ep tem ber, 1930, ¿46 6s. ; 
O ctober, 1929, ¿72 17s. 2d. ; S ep tem ber, 1929, 
¿75 6s. 9d.

T i n . — T he m a rk e t was dec ided ly  easy  u n til  th e  
m iddle of O ctober, w hen  th e  te n d e n c y  im p ro ved  
som ew hat. S en tim e n t has becom e som ew hat less 
pessim istic  th a n  i t  was ow ing to  th e  rea liza tio n  th a t  
th e  p o s itio n  h as a lread y  im p ro ved  to  som e e x te n t 
as a  re su lt of th e  c u rta ilm e n t of o u tp u t a t  so 
m any  of th e  m ines. F o r th e  t im e  b e in g  w orld 
stocks a re  c e r ta in ly  n o t b e in g  ad d ed  to  seriously. 
On th e  o th e r h an d , th e  tw o -m o nths “  h o lid ay  ” is 
over an d  alth ou g h  th e  T in  P ro d u ce rs’ A ssociation  
is c red ited  w ith  h av in g  som e fresh  a n d  even  m ore 
d rastic  schem e in  co n tem p la tion , th e re  is obviously  
a  possib ility  th a t  in  th e  n e a r fu tu re  supply  will 
again  o u ts tr ip  co n su m ptio n . In  a n y  case, th e  world 
“ v isib le  supplies " a re  v e ry  su b s ta n tia l an d  m u st 
h ang  o ver th e  m a rk e t as a  v e iled  m enace fo r a  
considerab le t im e  to  com e. M eanw hile, consum p­
tio n  is n o t too  good e i th e r  in  E u ro p e o r A m erica.

A verage p rice  of Cash S ta n d a rd  T in  : O ctober, 
1930, ¿117 11s. I d . ;  S ep tem ber, 1930, ¿132 14s.; 
O ctober, 1929, ¿190 17s. 7d. ; S ep tem ber, 1929, 
¿204 18s. 9d.

L e a d . — P rices  flu c tu a ted  co n siderab ly  d u rin g  
O ctober, a  sharp  dow nw ard m o v em en t ea rly  in  th e  
m o n th  b e in g  followed b y  ra th e r  firm er co nditions 
la te r . A t th e  low est figure to u ch ed  (¿14 18s. 9d. fo r 
p ro m p t, w hich  w as th e  w orst p rice  w itnessed  since 
1911) consum ers to o k  a  c e rta in  am o u n t of ad d itio n a l 
in te re s t, b u t th e  reco very  w hich sub sequ en tly  took

place w as p ro b ab ly  m ain ly  a  sy m p a th e tic  m o vem en t 
co n nected  w ith  dev elo p m en ts  on  th e  o th e r  non- 
fe rrous m e ta l m ark e ts . A rriva ls of fresh  m e ta l in to  
th is  co u n try  w ere fa irly  full, b u t n o t ex cep tio n ally  
h eavy . P roducers th e  w orld o ver a re , of course, 
h an d icap p ed  b y  ex te n s iv e  stocks an d  th is  ac ts  as 
a  d rag  on  th e  m a rk e t. L ead  h as  co n tin u ed  to  
com m and  a  h ig h e r p rice  th a n  sp e lte r, b u t th e  m arg in  
b etw een  th e  tw o m etals  has la tte r ly  te n d e d  to  
sh rin k .

A verage m ean  p rice  of so ft fo reign  lead  ; O ctober, 
1930, ¿15 14s. 2d. ; S ep tem ber, 1930, ¿17 17s. ; 
O ctober, 1929, ¿23 4s. 9d. ; S ep tem ber, 1929, 
¿23 11s. 5d.

S p e l t e r . — D esp ite  th e  p rice-fluctuations w hich 
to o k  p lace d u rin g  O ctober, th is  m a rk e t rem ain ed  
fa irly  s tea d y , on  balance. D em and  from  con­
sum ers was n o t b r il lia n t an d  th e re  w as no lack  of 
supply , d esp ite  th e  c u rta ilm en t w hich  has  a lread y  
b een  effected in  p ro du ctio n . S en tim e n t was cheered, 
how ever, b y  th e  p o ssib ility  of a  d efin ite  ag reem ent 
b e in g  secured  am ongst p roducers in  th e i r  en d eavo ur 
to  re -estab lish  th e  Z inc C artel. T h e n eg o tia tio ns 
w hich  to o k  place d u rin g  O ctober w ere m ad e difficult 
b y  o b jections p u t  fo rw ard  b y  tw o b ig  E urop ean  
m akers an d  i t  is n o t y e t q u ite  c e rta in  w h e th e r th ese  
d ifficulties w ill be qu ick ly  surm o u n ted . T he p rice  
of sp e lte r is now  so low, how ever, t h a t  i t  looks as 
if th e  less econom ic producers w ill be squeezed ou t 
of ex is tence if  an  in te rn a tio n a l a rran g em en t is n o t 
m ade fo r fu rth e r lim itin g  p ro du ctio n , so th a t  th e  
sp e lte r m a rk e t is like ly  to  e n te r  in to  a  d is tin c tly  
h e a lth ie r  p hase  in  th e  n o t d is ta n t fu tu re .

A verage m ean  p rice  of sp e lte r : O ctober, 1930, 
¿14 13s. 9d. ; S ep tem ber, 1930, ¿15 18s. 5d. ; 
O ctober, 1929, ¿23 2s. 6d. ; S ep tem ber, 1929, 
¿24 8s. l i d .

I r o n  a n d  S t e e l . — C onditions in  th e  B ritish  
p ig -iron  in d u s try  d u rin g  O ctober w ere fa r from  
b rillia n t, th e  C leveland d is tr ic t b e in g  perh ap s th e  
m o st favo u red  sp o t as th e  b la s t fu rn aces  th e re , 
ow ing to  th e i r  d ras tic  c u rta ilm en t o f o u tp u t an d  a 
fa irly  good d em an d , found  th e y  w ere ab le  to  d ispose 
of c u rre n t o u tp u t w ith o u t m uch difficulty, w hich 
was n o t th e  case w ith  p lan ts  in  o th e r p a rts  of 
in d u s tr ia l B rita in . C leveland N o. 3 foundry  
rem ained  a t  63s. 6d. m in im um . H e m a tite  w as a 
fa ir m ark e t w ith  E a s t Coast M ixed N um bers quo ted  
a t  71s. p e r to n . B ri tis h  finished iro n  an d  s tee l was 
dull, th o u g h  a  c e rta in  am o u n t of business w as 
effected. T h e  C on tin en ta l s tee l m a rk e t rem ained  
easy. T h e  C on tin en ta l R aw  S teel C artel w as 
p rov isionally  renew ed  u n til  th e  en d  of th e  y ea r, b u t 
its  u ltim a te  fa te  s till seem s ra th e r  u n c e rta in .

I r o n  O r e . — D em and  has rem ain ed  s ta g n a n t an d  
prices h av e  fallen  fu rth e r. M ore b las t fu rnaces h av e  
b een  blow n o u t d u rin g  th e  p a s t m o n th  an d  m ost 
w orks a re  covered  fo r m o nths ah ead . B es t B ilbao 
ru b io is  ab o u t 16s. 3d. to  16s. 6d. p e r to n c .i .f .

A n t i m o n y . — A t th e  close of O ctober E ng lish  
regulus w as q u o ted  a t  from  a b o u t ¿36 up  to  ab o u t 
¿46 p e r to n , w hile  th e re  w as a  m o dera te  in q u iry  for 
C hinese regulus a t  ab o u t ¿26 ex  w arehouse fo r spo t 
an d  ab o u t ¿24 7s. 6d. c.i.f. fo r sh ip m en t m ateria l.

A r s e n i c . — W ith  th e  closing down of C ornish t in  
m ines th e  arsen ic  o u tp u t h as  been  m ateria lly  
affected  an d  prices h av e  risen  to  ab o u t ¿18 7s. 6d. 
p e r to n  f .o.r. m ines. M exican  is  s till quo ted  a t  ab o u t 
¿17 to  ¿17 10s. c.i.f.

B i s m u t h . — T he official p rice  is w ith o u t a lte ra tio n  
a t  4s. p e r  lb . fo r 5 cw t. lo ts an d  over.

C a d m i u m .— C o n tinen ta l com petition  has con-
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Copper, T in, Zinc, and Lead per Long Ton ; Silver per S tandard  Ounce ; Gold per Fine Ounce.

C O PPE R .
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 .Cash. 3 Months. Cash.

O ct. £ 5. d. C s. d. £ s . d. £ s. d. £ s.
13 42 16 10* 42 16 10* 46 15 0 — 113 12
14 42 5 7* 42 5 7* 46 15 0 45 5 0 109 12
15 42 11 3 42 11 10* 46 15 0 — 110 11
16 42 18 1* 42 19 4* 46 15 0 — 113 1
17 42 16 10* 42 18 1* 46 15 0 45 5 0 115 10
20 42 16 3 42 16 10* 46 15 0 — 114 12
21 43 9 4* 43 7 6 46 15 0 45 5 0 118 10
22 42 14 4* 42 13 9 46 10 0 — 119 2
23 41 16 3 41 16 10* 46 0 0 — 115 17
24 41 8 1* 41 6 10* 45 0 0 43 15 0 116 17
27 41 13 1* 41 13 1* 44 15 0 — 117 12
28 42 0 0 41 18 9 44 15 0 43 15 0 118 18
29 43 1 3 42 16 10* 44 15 0 — 118 8
30 43 13 9 43 8 9 44 15 0 — 118 16
31 44 1 3 44 0 7* 45 15 0 44 15 0 118 3Nov.

3 43 15 0 43 10 7* 45 15 0 — 114 0
4 43 13 1* 43 8 1* 45 15 0 44 10 0 111 6
5 42 18 1* 42 16 3 45 15 0 — 111 11
6 43 4 4* 43 3 9 45 15 0 — 113 2
7 43 9 4* 43 8 1* 45 15 0 44 10 0 112 3

10 44 9 4* 44 9 4* 45 15 0 £¡3 112 1

T IN .

3 Months.

£114
111
111114116116
120
120117118119
120119120 119

s. d.
17 6

2 616 3 12 617 6 
3 9 
2 612 6 7 6 6 3 2 6 6 318 9 6 3

11 3
115 7112 13 112 18 114 12113 11 113 6

ZINC(Spelter).

£ s. d. 14 2 6 14 3 9 14 5 014 15 015 0 0 
15 0 0 14 17 6 14 S 9

214
14 5 014 14 14 6 3 14 15 0 14 15 0
14 1315 114 1715 2 14 13 14 13

LEA D .

S o f t
F o r e i g n .

£ s. d.15 12 15 615 7
16 0 15 15 15 13 15 17 
15 17 15 10 15 7 15 11 15 7 15 10 15 15 
15 16
15 15 15 16 15 16 15 15 15 10 15 10

F .n g l i s h .

£ s. d. 17 0 0 16 15 016 15 017 10 0517 5 17 5 17 5 17 016 1517 016 15 017 0 0 17 0 0 17 0 0
17 0 0 17 5 0 17 5 0 17 5 0 17 0 0 17 0 0

SIL V E R .

Cash.

d.
16?
1 6 #1 6 #
1 6 #1651 6 *16*16*
16*16*
1 6 *16*16*16*
1 6 *
16?
1 6 #
1 6 #16*165
1 6 #

For­ward.

d.
16*
1 6 #1 6 #1 6 #16*
1 6 *16116*
16*16*
1 6 *16*16*16*
1 6 *
1 6 #16*16*1 6 #
1 6 #1 6 *

GOLD.

s. d. 
84 11* 84 11* 84 11* 84 11* 
84 11*84 11*85 0* 
85 0* 85 0* 84 11*84 11*85 0* 85 0 85 0 85 0
85 0* 85 0* 85 0* 85 0* 85 0* 85 1*

t in u e d  a n d  fu r th e r  red u c tio n s  in  p rices  h av e  been  
m ade. C u rre n t q u o ta tio n s  a re  a b o u t 2s. Id . to  
2s. 2d. p e r  lb . fo r fa ir-sized  q u a n titie s .

C o b a l t  M e t a l . — T h e official p rice  is  s ti l l  10s. 
p e r  lb ., b u t  d em an d  is d is tin c tly  slow.

C o b a l t  O x i d e s . — T h ere  is no  ch ang e in  q u o ta ­
tio n s , w hich  s ta n d  a t  8s. p e r  lb. fo r b lack  an d  
8s. lOd. fo r g rey .

C h r o m i u m  M e t a l . — T h e g row th  of ch rom ium  
p la tin g  in  th e  m oto r ca r an d  o th e r  in d u s trie s  resu lts  
in  a  fa irly  good d em an d , p rices k eep in g  s te a d y  a t  
2s. 6d. p e r  lb.

T a n t a l u m . — L itt le  in te re s t is show n in  th is  
a r tic le  a t  th e  m om ent, w ith  th e  p ric e  a ro u n d  ¿40 
to  ¿50 p e r  lb .

P l a t i n u m . — T he p o sitio n  of th is  m a rk e t h as  n o t 
changed  m a te r ia lly  d u rin g  th e  p a s t m o n th , th e  
official p rice  of refined m e ta l b eing  s til l  ¿7  p e r  oz. 
T he n eg o tia tio ns  b etw een  producers a re  s til l  p ro ­
ceeding, an d  la tte r ly  a  fa ir  d em an d  h as  been  in  
evidence.

P a l l a d i u m . — T his m a rk e t is  q u ie tly  s tea d y  a t  
¿3  15s. to  ¿4 p e r oz.

I r i d i u m . — O nly a  lim ite d  in te re s t is ev inced  in  
th is  m eta l, b u t  q u o ta tio n s  re m a in  s tea d y  a t  ¿37 
to  ¿39 p e r oz. fo r sponge an d  pow der.

O s m iu m .— Supplies a re  n o t p a rtic u la rly  p len tifu l 
an d  th e  p ric e  h as  h a d  a  h a rd e r  te n d en c y , ab o u t 
¿16 to  ¿16 10s. p e r  oz. rep resen tin g  th e  cu rren t 
value.

T e l l u r i u m . — T here  is n o th in g  m oving  an d  
q u o ta tio n s  a re  n o m in a l in  th e  reg ion  of 12s. 6d. 
p e r  lb.

S e l e n i u m . — A  s te a d y  business is  p assin g  in  h ig h  
g rade b lack  pow der a t  th e  u n a lte re d  p rice  of 7s. 8d. 
to  7s. 9d. p e r lb . ex w arehouse.

M a n g a n e s e  O r e . — T here is  s till v e ry  li t t le  
in q u iry  from  consum ers, m o st of th e m  b eing  
covered  w ell ah ead , w h ils t in  som e cases th e y  are  
holding  stocks accu m u lated  from  c u rre n t co n ­
tra c ts . P rices  a re  in  th e  neighbourhood  of l l£ d . 
to  l l f d .  p e r  u n i t  c.i.f. fo r w ashed  C aucasian  ore 
an d  Is. to  Is . Id . fo r b es t In d ia n .

A l u m i n i u m . — T he fe a tu re  of th e  p a s t  m o n th  
w as, of course, th e  redu ctio n  in  th e  p rice  of th e

E u ro p ea n  C onsortium  on  O ctob er 16 to  ¿85 p e r  to n , 
less 2 % , fo r in g o ts  an d  b ars . T h is  w as b ro u g h t 
ab o u t b y  C on tin en ta l p ro du cers , B ri tis h  m akers 
b eing  opposed to  th e  red u c tio n . So fa r  no  m a te r ia l 
ex p an sion  in  d em an d  h as  re su lted .

S u l p h a t e  o f  C o p p e r . — Q u o ta tio n s  eased  fu r th e r  
d u rin g  th e  p a s t m o n th , E n g lish  m a te r ia l being  
q u o ted  a t  ¿21 to  ¿21 10s. p e r  to n , less 5 % .

N i c k e l . — T h ere  is  n o t a  g rea t d ea l of dem an d , b u t 
lead in g  in te re s ts  h a v e  an n ou n ced  officially th a t  
th e re  is no  p ro sp ec t of a  red u c tio n  in  p rices , w hich 
re m a in  a t  ¿170 to  ¿175 p e r  to n  fo r b o th  hom e an d  
ex p ort.

C h r o m e  O r e . — D em an d  h as  q u ie te n e d  dow n, 
especially  in  th e  m eta llu rg ica l tra d e s  a n d  q u o ta tio n s  
if a n y th in g  h av e  a  ra th e r  ea s ie r  ten d en cy . Good 
48%  R h o d esian  ore is now  p ric ed  a t  a b o u t ¿4 c.i.f. 
w ith  55%  N ew  C aledonian  held  fo r a ro u n d  ¿4 15s. 
to  ¿5 c.i.f.

Q u i c k s i l v e r . — In q u iry  h a s  b ee n  o n  a  m o st 
re s tr ic te d  scale recen tly , b u t  p ro du cers  h av e  firm ly 
m a in ta in e d  p rices  a t  th e  c u rre n t level of ¿22 12s. 6d. 
to  ¿22 15s. p e r  b o ttle , fu ll te rm s.

T u n g s t e n  O r e . — Seldom  h as  th e re  b een  such a  
m ark e d  absence of d em an d  a n d  a lth o u g h  sellers 
h av e  redu ced  th e i r  p ric es  to  a b o u t 18s. to  18s. 6d. 
p e r u n i t  c .i.f . fo r fo rw ard  sh ip m en t C hinese ore, 
b uy ers  refuse to  be te m p te d .

M o l y b d e n u m  O r e . —  C o n trac t p rices  rem ain  
ab o u t 35s. 6d. p e r u n i t  c .i.f ., b u t  sm all p arcels are 
s ti l l  offering  a t  a ro u n d  32s. 6d. to  33s. p e r  u n i t , for 
80 to  85%  co n cen tra tes .

G r a p h i t e . — D em and  h as  fa llen  aw ay , b u t  th e  
b e t te r  q u a lit ie s  keep  p r e t ty  s te a d y  a t  a b o u t ¿25 
to  ¿27 c.i.f . fo r 85 to  90%  M adagascar flake, an d  
¿24 to  ¿26 c .i.f. fo r 90%  C eylon lum ps.

S i l v e r . — On th e  whole O ctob er w as an  u n ev en tfu l 
m o n th  in  th e  s ilv e r m a rk e t, business b e in g  of sm all 
d im ensions. On O ctob er 1 sp o t b ars  w ere 1 6fd ., 
b u t  w ith  In d ia n  in q u iry  a f te r  a  p eriod  of p ro longed  
qu ie tn ess  q u o ta tio n s  rose to  16^fd. on  O cto b er 14. 
In  th e  absence of an y  ap p rec iab le  in q u iry  d u rin g  th e  
second h a lf of th e  m o n th  q u o ta tio n s  h ad  a  r a th e r  
easier ten d en cy , sp o t b ars  closing a t  16^-d. on 
O ctober 31.
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STATISTICS
PRODUCTION O F GOLD IN  T H E  TRANSVAAL.

R a n d .
E l s e ­

w h e r e . T o t a l .
Oz. Oz. Oz.October, 1929 ...................... 853,609 35,081 888,690N o v em b er............................. 827,952 33,641 861,593December ............................. 813,574 37,560 851,134January , 1930...................... 848,245 34,556 882,801February ............................... 783,086 35,102 818,188March .................................... 852,089 37,281 889,370April ...................................... 831,996 36,610 868,606M ay.......................................... 876, S93 39,320 916,213J u n e ........................................ 847,352 40,515 887,867J u l y ........................................ 871,468 41,184 912,652A u g u st.................................... 878,474 42,607 921,081September ........................... 860,311 42,865 903,176O c to b e r .................................. 884,632 41,929 926,561

TRANSVAAL GOLD OUTPUTS.

S e p t e M BER. O c t o b e r .
TreatedTons. YieldOz. TreatedTons. YieldOz.

Brakpan ........................... 87,500 £139,068 92,600 £147,873City Deep ...................... 96,500 26,426 98,500 26,391Cons. Main R e e f ........... 59,500 21,242 63,000 22,290Crown M ines.................... 248,000 78,198 258,000 80,288D’rb ’n Roodepoort Deep 44,600 15,095 46,000 15,133E ast R and P.M ............... 153,000 41,296 157,000 42,093G eduld............................... 83,500 26,704 86,000 27,520Geldenhuis D e e p ........... 68,500 15,665 71,100 16,212Glynn’s Lydenburg . .  . 6,200 1,879 6,000 2,029Government G.M. Areas 205,000 £396,385 211,000 £412,645Kleinfontein .................. 50,900 10,884 51,300 11,106Langlaagte E sta te  . . . . 80,000 £115,661 84,000 £117,343Luipaard’s V le i .............. 29,900 7,700 32,000 8,189Meyer and Charlton . . . 17,800 £17,957 18,300 £18,339Modderfontein N ew . . .  . 158,000 71,253 166,000 73,488Modderfontein B ......... 69,000 24,317 71,500 24,728M odderfontein Deep . . 44,200 22,880 45,900 23,832M odderfontein E ast . . . 71,000 20,245 72,500 20,724New S tate Areas . . . . 78,000 £161,693 82,000 £171,204Nourse ............................. 66,500 19,381 68,000 19,869Randfontein .................. 220,000 £240,842 221,000 £246,612Robinson Deep . . . . . . . 95,500 27,589 95,400 27,995Rose D e e p ...................... 62,000 13,351 64,500 13,742Simmer and J a c k ......... 78,300 20,943 81,600 22,103S p rin g s ............................. 71,000 £142,007 75,500 £154,391Sub N ig e l......................... 30,900 27,557 31,000 27,905Transvaal G.M. E states 14,450 5,338 15,280 5,122Van Ryn ......................... 41,000 £40,884 42,500 £42,186Van Ryn Deep ............. 67,000 £106,106 68,000 £109,632West Rand Consolidated 91,500 £102,698 93,000 £107,981West S p rin g s .................. 68,800 £76,544 71,600 £79,721Witw’tersr’nd (Knights) 55,000 £50,514 56,500 £52,334W itwatersrand Deep . . 40,200 12,626 44,500 13,983

COST AND P R O FIT  ON T H E  RAND, E tc.
Compiled from official sta tistics published by  the Transvaal Cham ber of Mines.

Tonsmilled. Yield per ton.
W ork’g 

cost per ton.
W ork’g profit per ton.

Totalworkingprofit.

Ju ly, 1929 . . . 2,649,560
s.28

d.
1

s.
19

d.8 s.8 d.
5 £1,112,246A u g u st........... 2,661,800 28 1 19 9 8 4 1,111,834

September . . . 2,530,370 28 2 19 10 8 4 1,056,839
O c to b e r ......... 2,658,100 28 1 19 8 8 5 1,115,744
November . . . 2,559,450 28 3 19 11 8 4 1,071,199

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

2,663,820 28 1 19 8 8 0 1,121,216
A p ril............... 2,549,250 28 7 20 1 8 6 1,084,504

2,741,634 28 1 19 8 8 5 1,153,549
J u n e ................ 2,651,970 28 2 19 7 8 7 1,141,197
Ju ly  ..............August .........

2,706,900 28 5 19 8 8 9 1,184,107
2,693,100 28 3 19 6 8 9 1,174,828

-September . .  . ----- 1,160,430

NATIVES EM PLOYED IN  T H E  TRANSVAAL MINES.
G o l d

M i n e s .
C o a l

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

M i n e s . T o t a l .
October 31, 1929 . . . 189,739 15,533 4,555 209,827Novem ber 3 0 ........... 186,941 15,320 4,561 206,822December 31 ........... 184,280 15,326 4,811 204,417Janu ary  31, 1930 . . 190,663 15,288 5,889 211,840F ebruary 28 ........... 196,752 15,495 6,584 218,831March 31 .................. 200,134 15,350 7,002 222,316A pril 30 .................... 202,434 15,109 5,565 223,108May, 31 .................... 202,182 15,028 5,340 222,550J une 30 .................... 201,324 14,943 5,126 221,393Ju ly  3 1 ...................... 201,111 14,670 5,490 221,271August 31 ................ 202,257 14,788 5,754 222,799September 30 ......... 205,061 14,706 5,767 225,534October 3 1 ................ 206,778 14,482 5,032 226,292

PRODUCTION OF GOLD IN RHODESIA.
1927 1928 1929 1930
oz. oz. oz. oz.Ja n u a ry .................... 48,731 51,356 46,231 46,121F ebruary ................ 46,461 46,286 44,551 43,385M a rc h ...................... 50,407 48,017 47,388 45,511A pril ...................... 48,290 48,549 48,210 45,806May ........................ 48,992 47,323 48,189 47,645Ju n e ........................... 52,910 51,762 48,406 45,208Ju ly  ........................ 49,116 48,960 46,369 45,810A u g u st..................... 47,288 50,611 46,473 46,152Septem ber................ 45,838 47,716 45,025 46,151October .................. 46,752 43,056 46,923 —

Novem ber ............. 47,435 47,705 46,219 —
D ecem ber................ 49,208 44,772 46,829 —

RHODESIAN GOLD OUTPUTS.
S e p t e m b e r . o o H n BER.

Tons. Oz. Tons. Oz.
Cam and M o to r.............
Globe and Phcenix . . .Lonely R e e f ....................L uiri G o l d ......................Rezende ...........................Sherwood S tar .............W anderer Consolidated

24,2006,0605,9001,6076,4005,00015,151

10,6925,1163,766
£2,0212,709£12,7763,876

24,4006,039
6,300
6,4005,00015,900

10,6305,1033,802
2,700£12,8524,102

W EST AFRICAN GOLD OUTPUTS.
S e p t e m b e r . O c t DBER.

Ariston Gold Mines . A shanti Goldfields Taquah and Abosso. .

Tons.
10,8169,870

Oz.
12,959£15,907

Tons.
11,39010,010

Oz.
13,238£16,012

AUSTRALIAN GOLD OUTPUTS BY STATES.
W esternAustralia. Victoria. Queensland.

Oz. Oz. Oz.October, 1929 ............................... 35,445 -- - 789N ov em ber..................................... 28,460 -- 473December ...................................... 33,650 1,459 1,636January , 1930 ............................. 25,472 952 209February ........................................ 31,307 1,354 350March ............................................ 27,946 2,562 382April .............................................. 36,652 1,812 1,081M a y ................................................ 32,967 3,480 580J u n e ................................................. 41,738 812 673Ju ly ................................................... 34,174 2,327 728A u g u s t............................................ 38,579 1,864 323S ep tem b er...................................... 32,034 -- --
O c to b e r .......................................... 39,687 -- --

AUSTRALASIAN GOLD OUTPUTS.
S e p t e m b e r . O c t o b e r .

Tons. Value £ Tons Value £
Associated G.M. (W.A.) . .Blackw ater (N.Z.) ...........BoulderPersev’ce(W .A .). .  Grt. Boulder Pro. (W.A.) . Lake View & S tar (W.A.) Sons of Gwalia (W.A.) . . .  South Kalgurli (W.A.) . . .  
W aihi (N.Z.) ......................

5,3513,7006,9088,8237,66813,4888,364
18,462§

7,683 6 ,068 17,229 22,740 16,825 14,281 14,817 /  6,492* 1 40,902t

6,195
7,4049,851

13,6488,594
17,2351

8,868
15,39323,893
14,694 
15,790 /  5,834* 

1 36 ,6721
* Oz. gold. |  Oz. silver. J To October 18. § To Sept. 20.
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S e p t e m b e r . O c t o b e r .

Tons Total Tons T o ta l
Ore Oz. Ore Oz.

Balaghat .................... 3,950 1,950 3,300 1,950Champion R e e f ......... 8,460 5,872 8,760 5,861M ysore........................... 17,397 8,752 17,969 9,694
N undydroog .............. 11,500 7,021 11,598 7,585Ooregum ..................... 13,500 5,704 13,500 5,734

MISCELLANEOUS GOLD, SILV ER, AND PLATINUM  
OUTPUTS.

S e p t e m b e r . O c t o b e r .

Tons Value £ Tons Value £
Chosen Corp. (Korea) . . . 9,870 14,650 10,270 14,070F rontino & Bolivia (C’lbia) 2,400 10,577 2,570 10,670Lena (S ib e ria ) .................... ----- ----- ----- -----
Lydenburg P lat. (Trans.) . 4,150 1,112 p 4,250 1,062M arm ajito (Colombia) . . . 900 5,135 1,010 5,941F re s n illo ............................... 95,817 23,150d -- --
Onverwacht Platinum  . . . ---- .— .— -----
O riental Cons. (Korea) . . 17,073 81,165á ----- 81,315(1St. Jo hn  del Rey (B razil). -- 44,500 -- 41,000Santa G ertrudis (Mexico) . 44,092 86,814¿

d  Dollars, p  Oz. platinoids.
PRO DUCTION O F T IN  IN  FE D E R A T ED  MALAY STATES. 
E stim ated a t  70% of C oncentrate shipped to Smelters. Long Tons.
Janu a ry , 1930 .February  .........M a rc h ................A p r i l ..................May ..................
J u n e ..................

6 ,128 Ju ly  ............................. 5,525
4,768 A u g u s t........................... 4,153
5,763 S ep tem b er.................... 4 ,048
5,407 O c to b e r ......................... 4,807
6,043 N o v em b e r.................... --
5,590 December .................... -----

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

August. Sept. Oct.
Ayer H itam  ................................. _ _ 59*B atu C a v e s .................................... — 27 —
Changkat ...................................... — — 50C henderiang................................... — — —Gopeng .......................................... 67 71* 65H ongkong Tin ............................. 2 3 | 110 77Idris H ydraulic ........................... — 2 3 | 25*I p o h ................................................. — — 40*Je lapang .......................................... 29* — —K am par Malaya ........................ — — 86Kampong L a n ju t ........................ — 86 158K am unting ................................. 99 98* —
K ent (F .M .S .)............................... 30 36 39K epong............................................ — — —
K i n t a ............................................... 13 21 27K inta  K e lla s ................................. — — 23fK uala K a m p a r ............................. — 40 105K undang ........................................ — — —
L ahat ............................................... 18 — —
L aru t T in fie ld s ............................. — — —
Malaya C onso lida ted .................. 69* 72* 75*Malayan T i n ................................. — — 125Meru ............................................... 18 12 —
Pahang .......................................... 225* 22 5 | 225*Penaw at ........................................ 78* 7 5 | 226*Pengkalen ................................... 71* 71* 65*P e ta lin g .......................................... 149 131 234Rahm an ........................................ 65* 59* 59*R am butan .................................... 9 9 9*R antau .......................................... — —
R a w a n g .......................................... — 48 90Rawang C oncessions.................. 27 30 70Renong .......................................... — — 37Selayang.......................................... — — —
Southern M a la y a n ...................... — — —
Southern Perak ........................... — — 2 9 |Southern T r o n o h ......................... — — 59Sungei B e s i .................................... — — 39Sungei K inta ............................... 15* — 22Sungei W ay .................................. — — 83*Taiping .......................................... — — —T a n jo n g .......................................... 30 46 —
Teja Malaya .................................. 30 23 29*Tekka ............................................. 32 32 36Tekka-Taiping............................... 45 40* 41*T e m o h ............................................. — — —
Tronoh .......................................... — — 108

OUTPUTS O F N IG E R IA N  T IN  M IN ING  COMPANIES. 
I n  L o n g  T o n s  o f  C o n c e n t r a t e .

A ugust. Sep t. Oct.
A m ari ............................................. _ _ _
A nglo-N igerian............................. 51 46 —
Associated T in M ines.................. 80 80 130Baba R iv e r .................................... 3 3B atura  M onguna........................... 3* 2* —
B is ic h i ............................................. 65 40 40D affo................................................. 10 11 16E x-Lands ...................................... — — —
F i la n i ............................................... 7è 10* —
Ja n  ta r ............................................... 15 15 15J o s ................................................... 20* 19* 27*Ju ga  Valley .................................. 6 6 6Junction  ........................................ — — —
K aduna S yndica te ...................... 13 13 ■—
K aduna Prospectors.................... 13 13 —
K a s s a ............................................... 20* 20* —
London Tin .................................. 75 80 220Lower B is ic h i ............................... 11 10* 8*N a ra g u ta ........................................ —

N araguta D urum i ...................... — — —
N aragu ta E xtended .................. — — —
N araguta K a ra m a ....................... — — —
N aragu ta K o r o t ........................... — — —
Nigerian C onso lida ted ................ 14 14 14Offin R iv er...................................... 7* 3 4*Ribon Valley ............................... 16* 15*South Bukeru A r e a s .................. — — —
Tin F ie ld s ...................................... — .— —
Tin Properties ............................. 6 6 6U nited T in A re a s ......................... 27 28 —

Yarde K erri .................................. 9 12 15

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

August. S ept. Oct.
Anglo-Burma (B urm a)................ 39! 37 38*
Aramayo Mines (B o liv ia ) ......... 203 208 171Bangrin (Siam) ........................... 84 107 96*Berenguela (B o liv ia ) .................. — — —
Consolidated Tin Mines (Burma) 200 176 130E ast Pool (Cornwall) ................ 83 82! —
Fabulosa (B o liv ia)....................... 137 130 181Geevor (Cornwall)......................... 41 32 45
Ja n  ta r (Cornwall) ...................... 22* 22! —
Kagera (U g an d a)......................... 28 28 28
N orthern T a v o y ........................... — -— ■— •
P a tino ............................................... 1,329 1,309 —
Polhigey (Cornw all).................... 30 25 18*San Finx (S p a in ) ......................... 30** 32** ■—
Siamese Tin (Siam) .................... 149 — — -
South Croftv (C ornw all)........... 65* 6 3 | 65
T avoy Tin (B u rm a ) .................... ■— — 64Theindaw (Burma) .................... — — —
Tongkah H arbour (S iam ) ......... 89 90 93
Toyo (Japan ).................................. 46 59* 60*W heal K itty  (Cornwall).............. 40 38 —
ZaaiDlaats .................................... 30 30 —

* T in  and W olfram.
CO PPER, LEAD, AND ZINC OUTPUTS.

Sept. Oct.

Broken H ill South . . . . /T o n s  lead conc. . .  1 Tons zinc conc. . . 5 ,958 6,076
B urm a Corporation . . . J  Tons refined lead. 6,420 6,420\O z . refined silver 540,000 560,000Bwana M’K ubw a........... Tons copper oxide 690 6514,135t234 4,210*298Indian  C o p p e r ................ Tons copper . . . .
M essina............................. Tons copper . . . . 736 697
M ount L y e ll.................... Tons concentrates 3,7661 —
N a m a q u a ......................... Tons copper . . . . — —
N orth Broken H ill......... /T o n s  lead conc. . . 

\T o n s  zinc conc. . . 5 ,650 5,770
Poderosa ......................... Tons copper o r e . . 588 6S6
Rhodesia Broken Hill . f Tons l e a d ..............

1 Tons slab zinc . . . 1,438 1,360
San Francisco Mexico . ( Tons lead conc. . .  1 Tons zinc conc. . . 3,874

2.669
4,429
4,242

Sulphide Corporation . . ( Tons lead conc. . .  1 Tons zinc conc. . . 2 ,1272,841 2,035§2,789§
T e t iu h e ............................. j Tons lead conc. . . 1,004 1,2411 Tons zinc conc. . . 2 ,646 2,523Union M in iè re ................ Tons copper . . . . —
Zinc Corporation ......... f Tons lead conc. . .  1 Tons zinc conc. . . 5,9323,192 _

t  Four weeks to Sept. 17. 1 Four weeks to  Oct. 8.* Four weeks to Oct. 15. § F o ur weeks to O ct. 18.
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IM PORTS OF O RES, METALS, ETC., INTO U N ITED  KINGDOM

Iron O r e ................................................Tons .Manganese O re.....................................Tons .Iron and S te e l .....................................Tons .Copper and Iron P y r i t e s ................Tons .
Copper Ore, M atte, and Prec. ..  .Tons .Copper M e ta l.......................................Tons .
Tin Concentrate ............................... Tons .Tin M e ta l ............................................. Tons .Lead Pig and S heet............................Tons .Zinc (Spelter) ....................................Tons .Zinc Sheets, e tc ................................... Tons .A luminium ........................................Tons .M ercury..................................................L b . . . .Zinc O x id e ........................................... Tons .W hite L e a d .........................................C w t...Red and Orange L e a d ..................... C w t...Barytes, ground ............................... C w t.. .Asbestos .............................................Tons .Boron M in e ra ls .................................. Tons .B o r a x ....................................................C w t...Basic Slag .......................................... Tons .S uperphosphates................................Tons .Phosphate of L im e ............................Tons .Mica ..................................................... Tons .Sulphur ...............................................Tons .N itrate of S o d a .................................. C w t...Potash Salts ......................................C w t...Petroleum : C r u d e ............................GallonsLam p O i l .....................GallonsMotor S p irit .............. GallonsL ubricating Oil . . .  .GallonsGas Oil ..................... GallonsFuel O i l ....................... GallonsAsphalt and B itum en .................... Tons . .Paraffin W ax ....................................C w t.. . .Turpentine .........................................C w t... .

August.
227,070 22,976 195,404 18,483 3,217 15,040 6,185 723 22,574 11,776 2,257 1,518 116,221 672 11,928 3,( 45,854 2,388 194 

22,956 995 2,318 33,082 289 5,593 24,403 456,965 37,595,990 18,632,997 76,415,615 
8,428,060 10,531,274 32,471,441 15,389 147,206 73,639

Sept.
227,5577,377223,82914,9493,22716,4295,19672032,3487,3532,078898189,75594712,1634,41539,0881,8855949,8002,8432,12326,65821422046,207385,31242,392,35726,615,10169,103,9898,147,70012,797,79647,944,15818,355127,92198,859

OUTPUTS RE PO R TE D  BY OIL-PRODUCING COMPANIES. 
I n  T o n s .

August. September. October.
Anglo-Ecuardorian .................... 17,017 15,752 16,362Apex T rin idad ............................... 39,500 40,430 41,820A tto c k ............................................ 2,286 1,936 1,805British B urm ah............................. 4,986 4.589 4,667British Controlled .................. 33,121 30,588 35,814Kem  M ex........................................ 752 784 861Kern River (Cal.) ...................... 2,503. 2,696 2,732Kern Rom ana ............................. 2,420 2,467 2,241Kern T rin idad ............................. 4,824 4,152 3,836Lobitos .......................................... 29,214 28,501 29,257Phcenix............................................ 40,445 51,890 37,527St. H elen’s Petroleum  ............. 5,968 5,696 6,251
Steaua Rom ana ........................... 64,060 60,100 50,550Tampico ........................................ 3,053 3,041 3,13726,350Trinidad Leaseholds .................. 28,400 28,500Venezuelan Consolidated ......... — — —

QUOTATIONS O F O IL COM PANIES’ SHARES. 
D enom ination of Shares £1 unless otherwise noted.

Anglo-Ecuadorian .............................Anglo-Egyptian B ................................Anglo-Persian 1st P ref.......................O rd...............................Apex Trin idad (5s.) ...........................Attock ...................................................British Burm ah (8s.) .........................B ritish Controlled (§5) ..................Burm ah O i l ..........................................Kern R iver Cal. ( 1 0 s .) ......................
Lobitos, Peru ......................................Mexican Eagle, Ord. (4 pesos) . . . .,, ,, 8%  Pref. (4 pesos)
Phoenix, R oum anian ........................
Royal D utch (100 fl.) ......................Shell T ransport, O rd ...........................5%  Pref. (£10). . .
Steaua R om ana .................................T rin idad L ea se h o ld s      • • • •United B ritish of T rin idad (6s. 8d.) 
V.O.C. H o ld in g ...................................

Oct. 10, 1930.
Nov. 10, 

1930.
£ s. d. £ s. d.

12 3 11 62 1 3 1 17 61 7 6 1 8 93 3 0 2 18 913 9 12 61 3 0 1 0 04 0 4 31 6 1 33 18 0 3 16 82 9 3 31 8 0 1. 5 09 0 7 98 9 7 97 9 7 627 12 6 26 0 04 1 3 3 16 39 17 6 10 1 36 0 5 91 1 H 1 1 34 6 5 n1 13 0 1 11 3

P R IC E S  O F  C H E M IC A L S . Nov. 8.
These quotations are no t absolute ; they vary according to quantities required and contracts running.

Acetic Acid, 4 0 % ...................................................  per cwt.
8 0 % .   „,, G la c ia l .............................................. per tonAlum .........................................................................  ,,

Alumina, Sulphate, 17 to 18% ......................... ,,Ammonia, A n h y d ro u s ..........................................  per lb.,, 0 ‘880 solution ....................................  per ton,, Carbonate .............................................. ,,,, N itra te  ................................................... ,,,, Phosphate .............................................. ,,,, Sulphate, 20'6%  N ..............................  ,,A ntim ony, T arta r E m etic .................................  per lb.,, Sulphide, Golden ........................................  ,,Arsenic, W hite .......................................................  per ton
Barium , Carbonate, 94% .................................... ,,, , Chloride ...................................................  ,,

,, Sulphate, 94% ...................................... ,,Benzol, standard m otor ....................................  per gal.Bleaching Powder, 35% Cl.................................. per tonBorax ....................................................................... .,
Boric A c id ................................................................  ,,Calcium Chloride ...................................................  ,,Carbolic Acid, crude 6 0 % .................................... per gal.,, ,, crystallized, 40°........................... per lb.Carbon D isu lp h id e ................................................. per tonCitric A c id ................................................................ per lb.Copper S u lp h a te .....................................................  per ton
Cresylic Acid, 97-99%  ....................................  per gal.Creosote Oil (f.o.b. in  Bulk) ...............................  ,,Hydrofluoric Acid ................................................. per lb.Iodine ......................................................................  pe roz .Iron, N itra te  80° Tw ..............................................  per ton,, Sulphate .......................................................Lead, Acetate, w h i t e ............................................,, N itrate .........................................................,, Oxide, L ith a rg e ..........................................,, W hite ............................................................Lime, A cetate, brown ..........................................

,, >, grey, 80% .................................Magnesite, C a lc in e d ..............................................Magnesium, C h lo r id e ............................................,, Sulphate, com ml..............................M ethylated S p irit 64° I n d u s tr ia l ......................  per gal.N itric  Acid, 80° Tw ................................................  per tonOxalic A c i d .............................................................. per cwt.Phosphoric A c id ..................................................... per tonPine O il......................................................................  ,,Potassium Bichrom ate ........................................ per lb.,, C a rb o n a te ............................................  per ton,, Chlorate ............................................... ,,
Chloride 80% ...................................  ,,,, E thy l X anthate  .....................per 1,016 kilos,, H ydrate (Caustic) 90% ..................  per ton,, N itrate, refined.................................... ,,,, P e rm a n g a n a te ....................................  per lb.,, Prussiate, Yellow .............................  ,,R e d .................................  „,, Sulphate, 9 0 % .................................... per tonSodium Acetate .....................................................  ,,,, Arsenate, 45% .................................................,, Bicarbonate .............................................. ,,,, B ic h ro m a te ..............................................  per lb.,, Carbonate (Soda Ash) ..........................  per ton,, ,, (Crystals) .............................  ,,

,, C h lo ra te ......................................................  ,,,, Cyanide 100% NaCN b a s i s ................. per lb,, E thy l X an tha te ..............................per 1,016 kilos
,, H ydrate, 76% .........................................  per ton,, H yposulphite ...........................................  ,,,, N itra te  (ordinary) ................................... ,,,, Phosphate, com ml...................................... per cwt.,, Prussiate ..................................................  per lb.,, S il ic a te ........................................................  per ton,, ,, (liquid, 140° Tw.) ..................  ,,,, Sulphate (Glauber’s Salt) .....................  ,,,, ,, (Salt-Cake) ’ .............................  ,,,, Sulphide Conc., 60/65% .......................... ,,,, Sulphite, p u r e ...........................................  per cwt.Sulphur, Flowers ................................................... per ton

Roll .......................................................... „Sulphuric Acid, 168° T w .......................................  ,,,, ,, free from Arsenic, 144° Tw. . ,,Superphosphate ot Lime, 35% ......................... ,,T artaric  Acid ............................................................per lb.Turpentine .............................................................. per tonT in Crystals ............................................................ per lb.
T itanous Chloride ................................................. ,,Zinc Chloride .........................................................  per tonZinc D ust ................................................................  ,,Zinc Oxide .......................................................................Zinc Su lphate ............................................................  ,,

£ s.

15 1027 1016 040

18 154 10 10 05 0 16 15 13 10

d. 
6 3 0 0 0 10 0 0 0 0 0 117 0 0 0 0 5 0 0 0 0
8 
54 0 
5* 01 10 
4*

6 0 
2 0 35 10 29 10 31 1041 0 7 514 0 9 10 6 15 3 15 1

21 0 1 12 29 1542 10
24 10 24 10 9 15 55 15 28 10 19 17

111 018 5 
20 10 
10 10

53 5 14 10 9 0 9 12 10
9 10 
8 1022 15 
8 1014 11 0 9 10 4 16 4 03 1 1 038

9 10 
20 0 39 0 9 0

0
0
0
0
0
0
0
0
0
0
0
0900
0
0
44
0
0
0
0
06516i8
0
0
0
0
31
0
0
07
0
0
0
0
04 i
0
06
00
0
0
06
03
04 
0

11Î
10
0
0
0
0
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SHA RE QUOTATIONS
Shares are £1 par value except where otherwise noted.

G O LD  A N D  S IL V E R :
SOUTH A FR IC A :B r a k p a n ...............................................

C ity Deep ..........................................Consolidated M ain Reef ................
Crown Mines (1 0 s .) ...........................Daggafontein ....................................D urban Roodepoort Deep (10s.)..
E as t Geduld ......................................E as t Rand P roprie tary  (10s.) . . . .
G eduld...................................................G eldhenhuis Deep ...........................G lynn’s Lydenburg ...................... ..Governm ent Gold Mining Areas (5s.)
Langlaagte E sta te  .........................Meyer & Charlton ........................M odderfontein New (1 0 s .) ...........M odderfontein B (5s.) ..................Modderfontein Deep (5s.) ...........Modderfontein E a s t ......................New S ta te  Areas ...........................
Nourse ...............................................Randfontein ....................................Robinson Deep A (Is.) ...............„  B ( 7 s .6 d .) .........
Rose D e e p ........................................Sim m er & Jack  (2s. 6d .) ................
S p r in g s ...............................................Sub Nigel (10s.) .............................Van Ryn ..........................................Van Ryn Deep ...............................Village Deep (14s.) ......................W est Rand Consolidated (10s.) .W est Springs ................................W itw atersrand (K night’s ) ...........W itw atersrand Deep ....................

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

GOLD COAST.A shanti (4s.) ....................................T aquah and Abosso (5s.) .........
AUSTRALASIA :Golden Horseshoe (4s.) W.A. . . .  Great Boulder P roprie t’y (2s.), W.A. Lake View and S ta r (4s.), W.A. . . .Sons of Gwalia, W .A .............................South Kalgurli (10s.), W .A.................W aihi (5s.), N .Z......................................W iluna Gold, W .A..................................
IND IA  :B alaghat (10s.) ......................................Champion Reef (10s.) .........................Mysore (10s.) ........................................

N undydroog (10s.).................................Ooregum (10s.)........................................
AMERICA :Camp Bird (2s.), Colorado ................E xploration (10s.) ...............................F rontino  and Bolivia, Colombia . .  . Mexican Corporation, Mexico (10s.) Mexico Mines of E l Oro, Mexico . . .Panam a Corporation ....................

St. John del Rey, B r a z i l ....................Santa G ertrudis, M exico......................
Selukwe (2s. 6d.j, B ritish  Columbia

M ISCELLANEOUS :Chosen, K orea ......................................Lena Gialdfields, R u s s ia ......................

C O P P E R :
Bw ana M’Kubwa (5s.) R h o d esia .. . .Esperanza Copper, Spain ..................
Indian (2s.) .............................................Loangwa (5s.), R h o d e s ia ....................L u iri (5s.), Rhodesia ...........................Messina (5s.), T ransvaal ....................M ount Lyell, T a s m a n ia .......................
N am aqua (£2), Cape Province...........N ’Changa, Rhodesia ...........................R hodesia-K atanga..................................
R io T into (£5), Spain .........................Roan Antelope (5s.), Rhodesia . . . .  T anganyika, Congo and Rhodesia . .  Tharsis (£2), S p a in ...............................

O ct. 10, Nov. 10,
1030. 1930.

C s. d. £■ s. d.
2 12 6 2 13 0

6 0 4 6
15 6 17 0

3 12 6 3 12 0
1 5 0 1 4 0

12 9 12 0
2 3 0 2 2 6

9 3 7 9
3 10 0 3 8 9

7 9 8 02 6 2 6
1 10 0 1 11 3
1 2 9 1 3 6

14 3 15 0
3 3 9 3 3 0

11 9 12 6
1 1 3 1 1 9
1 2 6 1 3 9
1 10 3 1 17 6

11 0 10 9
11 9 13 0
15 0 16 3

8 3 8 9
5 9 5 3
2 9 2 9

2 18 0 2 17 0
2 15 0 2 13 9

8 G 7 6
1 6 3 1 5 6

4 9 5 67 3 6 9
13 9 13 3
10 0 8 6
4 0 3 9

13 9 13 0
4 3 4 6

13 6 13 0
18 9 17 6
10 0 7 6

1 1 3 1 2 61 0 1 0
15 0 15 0

1 10 3 1 12 62 6 2 6
1 9 1 6
1 0 1 0
7 3 8 3
1 3 1 3

12 6 9 6
14 6 13 015 0 14 9
2 0 2 6
7 9 7 6

10 9 10 3
15 6 15 0

3 6 3 9

6 64 0 3 611 6 7 64 6 4 33 0 2 013 3 14 916 6 17 67 9 8 63 0 2 9

5 0 3 96 6

8 9 8 91 1 6 1 1 61 3 1 32 3 2 63 6 3 37 6 8 616 3 19 07 6 7 62 7 6 2 0 018 9 17 6
30 5 0 30 0 016 3 17 01 8 9 1 5 9

3 11 3 3 10 0

L E A D -Z IN C :
A malgam ated Zinc (8s.), N.S.W . . Broken Hill P roprietary, N.S.W .Broken H ill, N orth, N .S.W .............Broken H ill South, N .S.W ..............B urm a Corporation (10 ru p ees) .. .  E lectrolytic Zinc Pref., T asm ania.M ount Isa, Q ueensland....................Rhodesia Broken H ill ( 5 s .) ............
San Francisco (10s.), Mexico . . . .  Sulphide Corporation (15s.), N.S.W

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

T IN :
A ram ayo Mines (25 fr.), Bolivia . . .Associated T in (5s.), N igeria ...........A yer H itam  (5s.) ..................................Bangrin, S ia m ........................................
B isichi (10s.), Nigeria .........................Chenderiang, M a la y .............................Consolidated Tin Mines of B urm a . .
E as t Pool (5s.), Cornwall ..................Ex-Lands N igeria (2s.), N ig e r ia -----
Geevor (10s.), C o rn w a ll.......................Gopeng, Malaya ....................................Hongkong (5s.) ......................................Id ris  (5s.), Malaya ................................Ipoh Dredging (16s.), Malay ...........K aduna Prospectors (5s.), Nigeria . . K aduna Syndicate (5s.), N igeria . . .K am unting (5s.), M alay ....................Kepong, M a la y ......................................K in ta , Malay (5s.)..... .............................K in ta  Kellas, Malay (5s.) ..................K ram at P u lai, M alay .........................L ahat, M alay ........................................Malayan Tin Dredging (5s.) ..............N aragu ta, N igeria ...............................N igerian Base Metals (5s.) ................P ahang Consolidated (5s.), M alay .. .
Penaw at ($1), Malay .........................Pengkalen (5s.), M alay ......................Petaling (2s. 4d.), M a la y ....................R am butan, Malay ...............................Renong Dredging, M alay ..................Siamese Tin (5s.), Siam ....................South Croftv (5s.), C o rn w a ll..............Southern Malayan (5s.) ....................Southern Perak, M alay.........................Southern Tronoh (5s.), M alay .........Sungei Besi (5s.), Malay ....................Sungei K inta , Malay ...........................Tanjong (5s.), Malay .........................Tavoy (4s.), B urm a .............................Tekka, M alay ........................................Tekka Taiping, M a la y .........................Tem engor, M alay....................................
Toyo (10s.), Japan  ...............................Tronob (5s.), M alay...............................

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

F IN A N C E , E tc . :
Anglo-American Corporation (10s.)Anglo-French E xploration ................Anglo-Continental (10s.) ....................
Anglo-Oriental (Ord., 5 s . ) ..................d itto , Pref.............................................B ritish South Africa (15s.) ................Central Mining (£8) .............................Consolidated Gold Fields ..................Consolidated Mines Selection (10s.) .F a n ti Consols (8s.)..................................General Mining and Finance ...........Gold Fields Rhodesian (10s.) ...........Johannesburg Consolidated .............London Tin Corporation (10s.)Minerals S e p a ra t io n .............................N ational Mining (8 s .) ...........................Rand Mines (5s.) ..................................R and Selection (5s.)  ......................Rhodesian Anglo-American (10s.).. .Rhodesian Congo Border ................Rhodesian Selection T rust (5s.)South Rhodesia Base Metals ...........Tigon (5s.) ...............................................Union Corporation (12s. 6d.) ...........
Venture T rust (10s.)

Oct. 10, N ov. 10,
1930. 1930.

£ s. d. £ s - d.7 9 7 6
11 6 13 0

1 8 9 1 16 3
1 2 6 1 5 09 3 10 316 3 17 6

16 3 15 01 6 1 913 9 16 36 9 7 613 0 13 917 6 18 92 13 9 2 17 6

1 3 0 L 1 33 3 4 08 9 10 011 9 13 95 0 5 61 6 1 63 6 3 69 91 3 I 33 0 2 31 12 6 2 0 013 6 16 66 0 7 614 6 14 95 0 4 6
10 0 10 64 0 4 010 0 10 66 6 7 65 0 5 617 0 1 0  06 0 4 614 6 17 95 0 5 09 97 0 7 09 1 09 6 10 67 9 9 66 3 6 318 0 17 06 9 7 02 0 1 68 9 11 01 7 6 1 8  95 3 6 36 6 7 39 9 10 96 0 7 03 6 3 613 9 13 912 0 11 91 6 1 62 6 2 613 6 14 6

1 1 3 1 0 06 0 5 06 12 6 5 10 01 6 3 1 1 3
3 15 0 3 0 0

16 3 15 613 9 12 66 3 5 07 6 7 3
8 6 9 91 10 0 1 8 612 0 0 12 15 01 2 6 1 0 011 0 9 99 6 8 613 9 12 07 3 5 61 13 0 1 11 618 3 8 65 7 6 4 15 06 62 13 9 2 13 97- 6 6 913 9 14 611 0 0 9 15 01 1 3 18 94 0 4 610 0 10 62 15 0 2 9 04 9 3 9



T H E  M IN IN G  D IG E ST
A R E C O R D  O F  P R O G R E S S  I N M I N I N G ,  M E T A L L U R G Y .  A N D  G E O L O G Y
In this section we give abstracts of important articles and papers appearing in technical journals and 
proceedings of societies, together with brief records of other articles and papers : also notices of new 
boohs and pamphlets, lists of patents on mining and metallurgical subjects, and abstracts of the yearly

reports of mining companies.

N O T ES ON V E N T IL A T IO N  PR O BLEM S
A p ap er en title d  "  N ew  L ines of T h o u gh t on 

V e n ti la t io n ” , b y  R . A. H . F lugge-de S m id t, 
appeared  in  th e  Jou rn al of th e  C hem ical, M etal­
lurgical an d  M in ing  S ocie ty  of S ou th  A frica for 
August. T h is p ap er, full e x tra c ts  from  w hich are 
given here , ind ica tes  w idely  held  view s on v en tila ­
tion  w hich, in  th e  o pinion  of th e  au th o r, a re  m ost 
open to  c ritic ism . A p a p e r b y  th e  sam e a u th o r 
on th e  co m p u ta tio n  of fan  efficency, w as ex trac ted  
in  these colum ns in  th e  J u n e  issue.

V e n a  C o n t r a c t a  i n  a n  O r i f i c e . — T he illus­
tra tio n  F ig. 1 d ep ic ts  th e  s tream  lines of a  q u a n tity  
of a i r  passing  th ro u g h  an  orifice regu la to r. T he 
pull tow ards th e  orifice is eq u al along all po in ts  
on th e  d o tte d  sem i-circle. T he re su lt is a  crow ding 
of th e  s tream  lines n ea r th e  edge of th e  orifice— th e
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sam e volum es hav e  to  pass th ro u g h  a  sm aller space, 
so th a t  th e  velocities a re  m uch  h ig he r a rou n d  th e  
edge th a n  in  th e  ce n tre  of th e  orifice. W hen 
m easuring q u a n titie s  passing  th ro u g h  a  regu la to r, 
th e  anem o m eter is held  in  th e  orifice. In stea d  of 
m aking a  considerab le redu ctio n  for v en a  co n trac ta , 
as m o st a u th o rit ie s  hold, th e  w rite r  con tends th a t  
the read in g  o b ta in ed  in  a  cen tra l p osition  is often  
less th a n  th e  av erage velo city  th ro u g h  th e  regu la to r.

If  one held  th e  an em o m eter som e d istan ce 
beyond th e  opening , as a t  x , th e n  a  considerable 
redu ctio n  w ould  h av e  to  be m ade. U sing a  4 in. 
an em om eter a t  th e  in ta k e  of 22£ in. p ip in g  th e  
following resu lts  w ere o b ta in ed  :—V elocity  a t  cen tre , 410 f.m.

V elocity  a t  edge, 470 f.m.
In  th e  case of an  orifice regu la to r th e  m axim um  

vena c o n tra c ta  effect is o b ta in ed  w hen th e  edge

of th e  orifice is a t  le as t th ree  tim es th e  d iam ete r 
of th e  orifice aw ay  from  th e  edge of th e  d u c t on 
all sides.

A considerab le am o u n t of research  w ork  is called 
fo r to  s tan d ard ize  th e  m ethods of m easuring  a ir  
a t  regu la to rs  an d  a t  in ta k e s  to  p ip ing.

R e g u l a t o r s . — T he usu al reg u la to r consists of 
an  ap e rtu re  in  a  b ra ttic e . A ir issuing th ro u gh  such 
a  reg u la to r generally  a t ta in s  a  h ig h  speed. A 
considerab le am o u n t of pow er is d estroyed  in  
eddying . T he a u th o r  conceived th e  idea of con­
s tru c tin g  regu la to rs w ith  a  v en tu ri shape, so th a t  
m ost of th e  v elocity  p ressu re should be converted  
in to  s ta t ic  p ressu re  an d  a  m in im u m  of pow er 
destroyed . L ack  of facilities  for experim en ta l 
w ork  has p rev en ted  h im  from  p ro v ing  th e  p o in t, 
b u t  im agine an  ex trem e case w here a ir  in  passing 
from  sh a ft to  sh a ft can  tra v e l b y  a  la rge n um b er 
of p a th s  an d  w here i t  is necessary  to  regu la te  th e  
a i r  in  a ll b u t one. (Fig. 2.) T here are  n  p a th s  
n um b ered  X 1, X 2, X 3, . . . . X n ; X n is ta k e n  to

be th e  longest p a th  an d  all th e  o th ers  a re  regu la ted  
by  orifice regu la to rs. In  every  p a th  from  X  to  
X n.i pow er is destroyed , so th a t  th e  cum u la tiv e  
effect is g rea t. T he re su lt w ould be to  m in im ise 
th e  to ta l  volum e circulating .

T he a u th o r con tends th a t  if  all th e  orifice 
regu la to rs  w ere replaced  b y  v e n tu ri regu la to rs 
less pow er w ould be destroyed  an d  a  g rea te r to ta l 
volum e w ould circu late , p rov ided  th e  drop in  
pressu re betw een P x an d  P 2 rem ained  th e  sam e 
in  each case.

I n t a k e s  t o  H i g h  P r e s s u r e  F a n s . — U sing a 
p ito t- tu b e  a t  th e  in ta k e  to  a  cen trifuga l fan, th e  
w ri te r  m easured  a  velo city  a t  th e  cen tre  of 1,000 f.m. 
w hile th e  velo city  a t  th e  edge w as no less th a n
6,000 f.m . T he excessive velo city  n ea r th e  edge 
m eans a  considerab le loss of pow er. In  an  ideal 
in ta k e  th e  v e lo city  should  be uniform  over th e  w hole area .

T he illu stra tio n , F ig . 3, is an  a t te m p t to  design 
an  idea l in ta k e  for such a  fan. Im p ro vem en t 
show n on u p p er half only. T he shaded  p ortions 
should  be filled in  as th e y  rep resen t useless spaces.
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A, B , an d  C re p re sen t guide van es so co n stru c ted  
t h a t  th e  a i r  is conducted  w ith  a  un ifo rm ly  increasing  
v e lo c ity  in  each  ch annel an d  in to  th e  re q u ired  
final d irec tion .

In  p rac tice  i t  w ould be d ifficult to  conform  
to  such  an  idea lly  shaped  in le t, b u t  th e  w rite r  is 
convinced  th a t  an y  ad v an ce  along th ese  lines w ould 
lead  to  a n  increased  efficiency.

P r o p e l l e r  F a n s . — A  p ro pe lle r b lad e  m o u n te d  
on a  revolv ing  sh a ft has a  v ery  g rea t t ip  velocity  
a n d  can  im p a r t th is  o r an  even  g re a te r  velo city  
to  th e  a ir . T he v e lo c ity  t h a t  can  be im p a r te d  to  
th e  a i r  ra p id ly  d im in ishes from  th e  t ip  to w ards th e  
sh a ft, u n t il  n ea r th e  sh a ft i t  is a lm o st neglig ib le 
(Fig. 4). Such a  p ro pe lle r o p e ra tin g  a g a in s t li t t le  
resistan ce , as fo r in stan ce  a  fan  in  a  w all of a  
b u ild ing , can  successfully p ropel a i r  o ver i ts  en tire  
leng th . W hen , how ever, such  a  fan  is harnessed

to  a  con siderab le  re s is ta n ce  th e  p o s itio n  is e n tire ly  
changed  (F ig. 5). T h e  v e lo c ity  im p a r te d  to  th e  
a i r  has to  b e  co n v e rted  in to  s ta t ic  p ressu re . T he 
p ressu re  p ro du ced  b y  th e  t ip s  is v e ry  m uch  g rea te r 
th a n  t h a t  p ro du ced  n e a r th e  sh a ft, co n sequ en tly  
th e re  is a  n a tu ra l te n d en c y  for th e  a i r  to  flow from  
th e  reg ion  of h ig h  p ressu re  to  th e  reg ion  of low 
p ressu re  re su ltin g  in  a  reve rsa l of flow n e a r th e  shaft.

W ith  a  n u m b er of b lades m o u n te d  on  one shaft 
th e  p o s itio n  is th e  sam e (Fig. 6).

I t  is useless to  m o u n t a  sm aller p ro p e lle r in  fron t 
on  th e  sam e sh a ft w here a ll th e  re la tiv e  velocities 
re m ain  th e  sam e. In  ev e ry  fan  th e  b lades im p art 
v e lo c ity  to  th e  a i r  an d  th e  v e lo c ity  p ressu re is 
th en  co n v e rted  in to  s ta t ic  p ressu re . P ropelle r 
fans a re  u su ally  p laced  in  a  d r if t  of un ifo rm  cross- 
sectional area . As th e  a i r  ap p ro aches th e  blades 
its  v e lo c ity  increases, th e re fo re  th e  cross-sectional 
a rea  m u st be decreased  if th e  a i r  is to  fill th e  duct. 
W ith  p ro p e lle r b lades th e  o n ly  reason ab le  w ay to  
reduce th e  cross-sectional a rea  is to  fill in  th e  useless 
c e n tre  space a ro u n d  th e  sh a ft. F ig . 7 illu stra tes  
th e  a u th o r ’s idea.

C om m encing w ith  a  bo ld  ro u n d  boss increasing  
in  d iam e te r w ith  each  successive se t of b lades th en  
ta p e r in g  off g rad u a lly  to  a  fine p o in t. T he  p itc h  and 
w id th  of each  successive se t of b lades to  be d e te r­
m in ed  b y  th e  in creasin g  v e lo c ity  to  be im p arted  
to  th e  a ir. T he a u th o r  feels confiden t th a t  a  fan 
on th ese  lines w ould  be cap ab le  of b u ild ing  up 
p ressu re  to  a lm o st a n y  ex ten t.

In  a  m odified fo rm  th ese  ideas fo r im proving  
p ro pe lle r fans w ere co n ta in ed  in  a  re p o rt p resen ted  
to  th e  C ham ber of M ines b y  th e  a u th o r  som e years 
ago ; w hile th e  whole m a t te r  w as p ro po un d ed  v ery  
fu lly  in  lec tu res  b y  th e  a u th o r  to  D u s t In specto rs  
in  1927. I t  is n ecessary  to  m en tio n  th is  because
C. W . B. J ep p e  in  a  p a p e r e n title d  “ S tu d ies  in  
V en tila tio n  a t  th e  Crown M ines, W itw a te rs ra n d ,” 
an d  re ad  before th e  In s t itu tio n  of M in ing  an d  
M etallu rgy  in  N ovem ber, 1929, says :— "  R e-en try  
of a i r  is, in  general, c o n s id e ra b le : i t  m ay  be
m in im ized  b y  p lac ing  a  sm all p ilo t p ro pe lle r a t  th e
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end of th e  sh a ftin g  a n d  also p ro b ab ly  b y  shap ing  
the sh a ftin g  : e.g., a  c igar-shaped  sh a ft w ith  sm all 
b lades.”

The au th o r does n o t desire  to  critic ise  p ropeller 
fans b u ilt u p  o u t of ae ro p lan e p ro pe lle r b lades b u t 
ra th er to  suggest dev elo p m en t on d ifferen t lines.

F a n  E v a s é e s . — I t  h as  been show n by  Briggs 
and o th ers  th a t  an  idea l evasée is one th a t  expands 
a t  3£° on all sides. A n evasée should  con tin u e 
expanding u n til  th e  v e lo c ity  p ressu re  of th e  
discharge is so sm all as to  be negligible. A n ideal 
evasée for a  m ine fan  w ould o ften  reach  such p ro p o r­
tions th a t  th e  expense w ould m ake i t  p ro h ib itiv e . 
If any  je t  of a i r  can  be ex p an ded  a t  3£° th e  idea 
occurred to  th e  a u th o r t h a t  th e  d ischarge of a  fan 
could be sp lit up  in to  a  n u m b er of channels an d  
each channel ex p an ded  a t  3£°. Should  th is  be 
feasible, th e n  a  g iven  d ischarge could  be reduced  
to a reasonable v e lo city  in  a  v ery  m uch  sh o rte r length.

For in stance , an  ideal evasée for a fan  d ischarge 
of 6 ft. b y  6 ft. an d  a  v e lo c ity  of 4,000 f.m . would 
have a len g th  of 49 ft. an d  a  final velo city  of 1,000 
f.m. T he sam e final v e lo c ity  could  be ach ieved  
by hav in g  an  evasée d iv id ed  in to  4 sections each 
of w hich w ould be exp an ded  a t  31° on all sides and  
having a  leng th  of on ly  24 \  ft.

In  o rd er to  te s t  th e  idea an  a r ra n g em e n t as shown 
in Fig. 8 was used, w here a  rep resen ts  a  fan  in  a  
22£ ft. d u c t, b denotes a  re sistan ce  on th e  in ta k e  
side w hich consisted  of 300 ft. of p ip in g  an d  m an y  
bends, c is a  G erm an s ta n d a rd  nozzle, an d  if is a 
water-gauge.

The G erm an s ta n d a rd  nozzle ensures th a t  th e  
air issuing from  i t  has a  u n ifo rm  velocity  o ver th e  
whole o u tle t. T he o u tle t in  th is  in stan ce  had  a 
diam eter of 9 in.

Case I .  as in  F ig. 8 I. Nozzle only. W .G. 
registered 2 in . Vol. d ischarged  2,833 c.f.m .

Case I I .  A sing le cone ex p an ded  from  9 in . to  
18 in. d iam e te r a t  15° a tta c h e d  to  nozzle. W .G. 
dropped to  I f  in . V olum e d ischarged  n o t m easured 
but >  2,833 c.f.m .

Case I I I .  Sam e cone as in  Case II . d iv id ed  up  
into a  n u m b er of cones th e  expansion  in  each 
division being  3f°. W .G . dropped  to  1 in. Volum e 
discharged =  4,090 c.f.m .

Case IV .  O ne sim ple cone expanded  a t  3 f°  
from 9 in . to  18 in . d iam e te r. W .G . d ropped  
to f  in . V olum e d ischarged  =  4,520 c.f.m .

These com parisons g ive perh ap s only  ind ica tions 
but th e  follow ing deductions ap p ea r justified .

(1) A ny  evasée is b e tte r  th a n  none.
(2) A too  w ide-angled  evasée can  be g rea tly  

im proved by  d iv id ing  i t  up  in to  sections.
(3) T he b es t evasée is a  v ery  long slender one.
S u g g e s t e d  A l t e r a t i o n  t o  t h e  B a s i c  F o r m u l a

o f  V e n t i l a t i o n . — F rom  tim e  to  tim e  th e  o rig inal 
form ula p u t  fo rw ard  by  J . J . A tk inson , nam ely  :—

K  S V 2P  = ----t—  has been subjected to revision. The
fac to r K . a n d  th e  pow er 2 of V. hav e  been th e  po in ts  
of a tta ck .

Briggs sum s u p  th e  position  to  d a te  by  saying 
th a t  th e  fo rm ula "  has em erged from  recen t and 
rigorous critic ism  w ith  flying colours, because i t  is 
sufficiently close to  th e  t r u th  for p rac tica l purpo ses.” 
To tack le  th is  fo rm ula ag a in , a lth ou g h  from  an 
en tire ly  d ifferent angle, w ould ap p ea r to  be th e  height 
of folly. A glance a t  i t  shows th a t  i t  is en tire ly  
concerned w ith  fric tio na l resistance an d  th a t  P  
is th e  pow er requ ired  to  overcom e th a t  resistance. 
As V denotes, we a re  re ferring  to  m oving  a ir  an d  th e  
pow er th a t  is req u ired  to  keep th a t  a i r  m oving  has 
been en tire ly  ignored. T he w rite r p u ts  fo rw ard  a 
com prehensive fo rm ula to  include velocity  pressure.

T he to ta l  pow er im p arted  to  th e  a i r  to  cause i t  to
c ircu la te  is th e  pow er necessary  to  overcom e
fric tio n a l resistan ce  +  velo city  pressure. The 
fo rm ula  should  read  :—

^  K  S V 2 w-v2 ,
P =  — +  ~ 2 g  ' where

P  =  P ressure in  lbs. p e r sq. ft.
L e t V =  velocity  in  1,000 ft. p e r m in u te  
a n d  K  =  coefficient of fr ic tio n  corresponding to  

above.
v =  v e lo c ity  in  ft. p e r second. 
w — d en sity  of air. 
g  =  acceleration  due to  g rav ity .

C on v ertin g  v in to  te rm s of V, we hav e  :—-

!_y
F i g . S .
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P = K S V 2  | v ,f l3 8 - 3 « * \
A l  g J

A ssum ing  values w =  0 '075  lbs. f3 
a n d  g =  32 f .s .2 

th e  fo rm u la  is s im plified  to  :—
K  S V 2 P  =  — ^ —  =  0-3242 V 2

As a  p ra c tic a l ap p lic a tio n  th e  w ri te r  w ould like  
to  d raw  a t te n t io n  to  th e  a b s u rd ity  of one of th e  
so-called laws of sp lits  th a t  is co n ta in ed  in  p rac tica lly  
a ll tex t-b oo k s  on  v en tila tio n . I t  is g enera lly  s ta te d  
in  th is  fo rm  th a t ,  a ll o th e r co n d itio n s b e in g  equal, 
th e  q u a n tit ie s  p assin g  th ro u g h  2 o r a n y  n u m b er of 
s p lits  v a ry  in v erse ly  as th e  sq u a re  ro o t of th e  
leng th s  of th e  sp lits . T ak e a  p ra c tic a l exam ple 
an d  w ork  i t  o u t b o th  w ays :—

2 S p lits  L x =  1000' L 2 =  4000'
K  =  0 001 A =  10 ft. X 10 f t . for b o th  sp lits .

N A T IV E
T he occurrence, e x p lo ita tio n  an d  uses of n a tiv e  

su lp h u r fo rm  th e  su b je c t m a t te r  of In fo rm a tio n  
C ircu lar 6329 of th e  U n ited  S ta te s  B ureau  of M ines, 
e x tra c ts  from  w hich  a re  g iven  here.

O c c u r r e n c e . — S ulph u r is ab u n d a n tly  d is tr ib u te d  
in  n a tu re  in  b o th  th e  co m b in ed  an d  th e  free s ta te . 
H u n d red s of m in era ls  co n ta in  su lp h u r as one of 
th e ir  essen tia l chem ical co n stitu en ts , b u t  only  
a  few  a re  m in ed  o r used  fo r su lp h u r, an d  of th ese  
few on ly  n a tiv e  su lp h u r is used exclusively  for its  
su lp h ur. In  its  n a tiv e  s ta te  su lp h u r occurs in  a  
p u re  c ry s ta llin e  form , com m only  in te rm ix ed  w ith  
e a r th y  m a tte r , th is  being  th e  m o st im p o rta n t 
source of a ll n a tiv e  su lphur.

W ith  regard  to  o rig in , n a tiv e  su lp h u r h as  tw o 
ty p es  of occurrence. L arg e  d eposits  occur in  
s ed im en ta ry  rocks an d  a re  g enera lly  th e  re su lt 
of th e  red u c tio n  of gypsum . T he enorm ous deposits 
of th e  G ulf Coast reg ion  of th e  U n ite d  S ta te s  an d  
th e  deposits  of S icily  a re  of th is  ty p e . T he su lp h ur 
of th e  G ulf C oast region  is found  assoc iated  w ith  
s a l t  dom e in tru s io n s  w hich  show  m an y  u nu su al 
fea tu res . I t  is p ro b a b le  t h a t  th ese  dom es are  
P e rm ia n  o r C arboniferous s a lt  beds forced up 
th ro u g h  th e  so fter sed im en ts. T he forces w hich  
cau sed  th e  in tru s io n  hav e  been v ariou sly  a t tr ib u te d  
to  deposition  from  so lu tion  w ith  lif tin g  pow er due 
to  c ry s ta lliza tio n  an d  to  th e  p ressu re  flowage of 
th e  p la s tic  sa lt. T he  la t te r  th eo ry  seem s to  be 
m o st favoured . T he su lp h u r occurs in  th e  lim e­
s ton e , gypsum , an d  a n h y d rite  cap -rock  w hich 
form s a  m an tle  over th e  sa lt p lu g  in tru s io n . T here 
a re  m an y  of th ese  dom es in  th e  G ulf C oast region  
o f th e  S ta te s  of T exas a n d  L ou is iana , b u t  only  a  
v ery  few co n ta in  su lp h u r in  com m ercial q u a n titie s .

S u lph u r is also com m only  found  in  th e  rocks of 
v o lcan ic  v en ts , o r of so lfa taras. H yd ro g en  su lph ide 
(H 2S) is a  com m on ex h a la tio n  from  volcanoes, 
a n d  th e  red u c tio n  of th is  gas g ives volcan ic  su lp h ur 
w hich  is d eposited  in  th e  tu fa s  o r o th e r ad jo in in g  
p orou s rock.

W o r l d  S o u r c e s . — T h e p rin c ip a l sources of 
s u lp h u r in  th e  w orld  to -d ay  a re  th e  U n ite d  S ta tes , 
I ta ly , an d  J a p a n , w ith  th e  firs t b y  fa r  th e  m o st 
im p o rta n t . O th e r co u n trie s  p ro du cing  su lp h ur, b u t 
of m in o r im p o rtan ce , a re  Chile, S pain , an d  th e  
U n ite d  K in gd o m  (as a  b y -p ro d u c t of th e  Chance- 
C laus p rocess an d  in  th e  p u rifica tio n  of coal gas). 
O th e r sources of know n p ro d u c tio n  a re  A u str ia ,

P  =  2 in . W .G .
T he te x t-b o o k  an d  e x a m in a tio n  q u estio n  answ er 

w ould  be
V , : V 2 : :2  : 1

U sing  th e  fo rm ula P  =  —  f- 0 3242 V 2 we
o b ta in  V x =  (90) 3,790 f.m .
a n d  V 2 =  (2,325 f.m .) 2 ,325 f.m . T h is  shows up  an 
e rro r of 17 2%  in  w h a t m ig h t be te rm e d  a  reasonable , 
p ra c tic a l p ro b lem . If  L x =  100' a n d  L 2 =  400 th e  
h ith e r to  accep ted  so lu tio n  w ould  be w rong  b y  no 
less th a n  73-5% .

In  ca lc u la tin g  th e  pow er re q u ired  to  p u ll a ir 
th ro u g h  a  sh a f t th e  v e lo c ity  p ressu re  ca n n o t be 
ignored  a n d  m an y  o th e r  p ra c tic a l in stan ces  could 
be q u o ted . T he fo rm u la  suggested  b y  th e  au th o r 
conform s to  th e  eq u a tio n — T o ta l p ressu re  =  s ta tic  
p ressu re  +  v elo c ity  p ressu re .

S U L P H U R
E cu ad o r, F ran ce , G reece, C hina , M exico, New 
Z ealand , a n d  R u ssia . F o r  m an y  y ea rs  p a s t  and  
u n t il  1903, 95%  of th e  w o rld ’s su p p ly  of su lphur 
w as m in ed  an d  p rep a red  fo r use in  Sicily . Since 
th en , how ever, th e  U n ite d  S ta te s  h as  becom e th e  
la rg es t p ro du cer, c o n tr ib u tin g  a b o u t 80%  of th e  
w orld ’s su lp h u r in  1929.

M i n i n g  M e t h o d s . — (a) United States.— The
m eth o d  of w in n in g  su lp h u r em ployed  b y  th e  Texas 
Gulf C om pany is ty p ic a l of th o se  used in  th e  d is tric t. 
T he su lp h u r is  m in ed  b y  a  v a r ia t io n  of th e  Frasch 
process, th e  basic p rin c ip le  of w hich  is th e  in jection  
of la rg e  volum es of su p e rh e a te d  w a te r  in to  th e  
fo rm atio n s fo r th e  liq u e fac tio n  of su lp h u r ; th is  
p e rm its  th e  p u m p in g  of l iq u id  su lp h u r to  th e  surface. 
T h e  process w as developed  b y  D r. F ra sc h  from  
1890 to  1903 on a  s im ila r  d ep o s it in  Calcasieu 
P a r ish , L a ., w hich  ceased to  o p e ra te , due to  
ex h au stio n , in  D ecem ber, 1924, a f te r  p roducing  
som e 10,000,000 to n s  of su lp h ur.

O rd in a ry  oil-well e q u ip m en t is used  to  bore 
holes to  th e  b o tto m  of th e  su lp h u r-b ea rin g  s tra ta . 
C oncen tric  p ip es  v a ry in g  in  size from  10 in . to  
1 in . a re  p laced  in  th e  holes. A 10 in . o r a n  8 in. 
casing  ex tend s to  a n d  re sts  u p o n  th e  cap  rock. 
In side  th is  casing  a  p ip e  of sm aller d iam e te r passes 
below  th e  low er end  of th e  casing , th ro u g h  th e  
su lp h u r-b ea rin g  s tra tu m , an d  re sts  in  th e  u pper 
p o r tio n  of th e  b a rre n  a n h y d rite . A  s til l  sm aller 
p ip e  passes th ro u g h  th e  second so t h a t  a n  an n u la r 
space ex is ts  betw een  th e  tw o  ; i t  ex ten d s  n early  
to  th e  b o tto m  of th e  su lp h u r-b ea rin g  rock  an d  rests 
on  a  co lla r w hich  seals th e  a n n u la r  space betw een 
th e  second an d  th ird  p ipes. F in a lly , a  1 in . a ir  
p ip e , in side  all th e  o th e rs , ex tend s to  a  d ep th  
s lig h tly  ab o ve  th e  co llar m en tio n ed  above. The 
second p ip e  is p e rfo ra te d  a t  tw o  d ifferen t levels, 
one above an d  th e  o th e r  below  th e  a n n u la r  collar. 
T h e  u p p e r se t of p e rfo ra tio n s  p e rm it escape of 
th e  h o t w a te r  w hile th e  m o lten  su lp h u r  en te rs  th e  
system  th ro u g h  th e  low er p erfo ra tio n s .

F o r o p e ra tio n  of th e  w ell, h o t  w a te r is passed 
dow n th e  a n n u la r  space b etw een  th e  second and  
th ird  p ipes. I t  d ischarges th ro u g h  th e  p erfo ra tion s 
in to  th e  porous fo rm a tio n  n e a r th e  fo o t of th e  well. 
T he region  a b o u t th e  w ell th ro u g h  w h ich  th is  w a te r 
c ircu la te s  is ra ised  to  a  te m p e ra tu re  ab o v e  th e  
m eltin g  p o in t of su lp h ur. M olten  su lp h u r, b eing  
h eav ie r th a n  th e  w ate r, m akes its  w ay  dow nw ard
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to  fo rm  a  pool aro u n d  th e  base of th e  well w here 
i t  en te rs  th ro u g h  th e  low er p e rfo ra tion s  an d  rises 
in th e  space betw een  th e  th i r d  an d  fo u rth  p ipes. 
The h e ig h t to  w hich  th e  su lp h u r rises betw een 
th e  p ipes is  a  consequence of its  specific g rav ity  
and  th e  p ressu re in  th e  porous fo rm atio n  established  
by th e  force of th e  w a te r p roduced  b y  th e  pum ps 
in th e  pow er p la n t an d  re q u ire d  to  secure its  
en trance in to  th e  d eposit. T he h e ig h t m ay  be one- 
half o r tw o -th ird s  of th e  d e p th  of th e  well. 
Com pressed a ir , re leased  a t  th e  b o tto m  of th e  
cen tra l 1 in . p ip e , rises an d  m ixes in  th e  su lp h ur 
colum n, th e  w eigh t of w hich is reduced  b y  aerifica­
tion , th u s  p ro du cing  an  a i r  l i f t  th a t  ra ises th e  su lp h ur 
to  th e  surface. A t th e  surface th e  su lp h ur from  th e  
wells is collected  in  h ea ted  sum ps a t  p u m p in g  
sta tions from  w hich i t  is p um p ed  th ro u g h  well- 
in su la ted  p ip es  in to  la rge w ooden v a ts . T he 
wooden v a t  w alls a re  b u ilt  u p  slowly an d  a re  k ep t 
only a  few inches h ig h e r th a n  th e  sulphur. W hen 
the v a t  is com plete th e  w ooden w alls a re  rem oved. 
The su lp h u r is  in  a  solid  s ta te  an d  requ ires  no 
support. T he v a ts  v a ry  in  size an d  are  as m uch  
as 800 ft. long, 200 ft. w ide, an d  50 ft. h ig h . T hey  
often co n ta in  o ver h a lf a  m illion  tons. T h e  block 
of su lp h ur is d rilled , b roken  dow n b y  b lasting , 
and loaded in to  cars b y  a  locom otive crane. S h ip ­
m ents to  th e  G ulf C oast a re  m ad e in  open cars 
whereas sh ip m en ts  in land  are  m ade in  box  cars. 
Box cars m u st be used  b eh in d  coal-burning  
locom otives because of th e  fire h azard .

(b) Sicily .— T he su lp h u r of S icily  is found  chiefly 
in an  argillaceous lim esto ne associated  w ith  gypsum  
and b itu m in ou s m arl. I t s  s tru c tu re  is coarsely 
crysta lline b u t  u sually  com pact. T he sulphur- 
bearing rocks occur in  th e  form  of im m ense lenses 
ra th e r th a n  as ex ten s iv e  beds. T he lenses are  of 
variab le  th ickn ess  an d  richness. W ith in  th e  
su lphur-bearing  lay e r p ro p e r th e  su lp h u r occurs 
e ither in  th e  fo rm  of irreg u la r in c ru s ta tio n s  and  
small pockets, in tim a te ly  m ixed  w ith  lim estone, 
or in  th in  b an ds  (1 to  2 m illim eters  th ick) in te r ­
lam inated  w ith  c o u n try  rock. T he colour of th e  
sulphur is u su ally  brow n  o r brow nish  g ray , and 
occasionally is  lig h t yellow . T he d a rk e r colour 
is usually  due to  th e  in tim a te  m ix tu re  of b itum inous 
substance. T he m in era ls  associated  w ith  th e  
crysta lline su lp h u r are chiefly ce lestite , aragon ite , 
calcite, an d  gypsum . W hile m o st of th e  earlier 
theories la id  u nu su al s tress upon  th e  d irec t influence 
of volcanism  on th e  dep osition  of su lphur, i t  is 
now u n ive rsa lly  accep ted  th a t  th e  su lp h ur is a 
resu lt of th e  o x id a tio n  of H ,S , an d  th is  has caused 
the th eo ry  of b a c te r ia l red u c tio n  to  be g iven 
serious consideration .

The m ethods of m in in g  S icilian  su lp h ur a re  v ery  
simple. As th e  island  is m oun ta in ou s, tu n ne lling  
in to  th e  h illsides is com m on. M ost of th e  ore, 
however, is m ined  th ro u g h  shafts , b o th  inclined  
and v ertic a l. Some p ro p e rtie s  hav e  m odern  
hoisting  m ach in e ry  an d  tram s. In  o thers steps are 
hewn in  th e  rock  of th e  sh a ft an d  th e  su lp h u r ore 
is ca rried  to  th e  surface in  baske ts. U n til declared  
illegal, a  la rge n u m b er of boys w ere used in  m ost 
of th e  sm aller m ines to  c a rry  th e  su lp h u r to  th e  
surface. E xp losives a re  used in  m an y  of th e  m ines, 
b u t th e  u tm o s t ca u tio n  m u st be ta k e n  to  p rev en t 
fire. T im b er su p p o rts  a re  n ev er used  in  these 
mines.S u lph u r is ex tra c te d  from  th e  ore b y  (1) b u rn ing  
p a r t  of th e  su lp h u r in  m ounds called  calcaroni
(2) b y  b u rn in g  p a r t  of th e  su lp h ur in  Gill

regenera tiv e  k ilns (3) an d  b y  m eans of re to rts  
h ea ted  w ith  sup erh ea ted  steam .

In  th e  ca lcaron i system  su lp h u r ore co n ta in ing  n o t 
less th a n  15% su lp h ur is b u ilt in to  a  m ound, 9 ft. 
h igh , over a  c ircu la r floor a b o u t 60 ft. in  d iam ete r. 
T he ore is covered w ith  fine residue m ate ria l from  a 
prev ious m ound. F uel is used to  s ta r t  com bustion , 
b u t th e  su lp h u r is m elted  p a r t ly  b y  th e  h e a t of 
its  ow n burn ing . B en ea th  th e  heap, th e  sloping 
floor has  co m p artm en ts  in  w hich th e  fused su lp h ur 
collects an d  solidifies in to  bricks w eighing ab o u t 
100 lb. each. A recovery  of a b o u t 60%  is possible, 
b u t th e  escaping  su lphurous gases cause d estru ctio n  
to  th e  v eg e ta tio n  in  th e  d is tr ic t. In  1927, 61% 
of th e  su lp h u r p roduced  in  I ta ly  was w on from  
th e  ores b y  th e  G ill fu rnace, 30%  by  th e  C alcaroni 
process an d  8%  b y  s team  recovery  m ethods.

T he su lp h ur as first o b ta in ed  b y  sim ple m elting  
o u t from  th e  ore is fa r  from  p u re  an d  q u ite  useless 
for m an y  purposes, b u t  m o st of th e  im p u rities , 
am o u n tin g  to  3 o r 4 % , m ay  be rem oved  b y  d is tilla ­
tio n  or sub lim ation .

S icily  has ex tensive ore reserves, an d  w ith  th e  
use of im proved  m in in g  m ethods an d  m odern  
m in ing  m ach inery  its  costs should be m ateria lly  
low ered. Low er ro y alties  an d  th e  consolidation  
of th e  sm aller p ro p e rties  m ay  effect fu rth e r 
econom ies so th a t  in  th e  fu tu re  th e  p ro du ctio n  
from  Sicily  is like ly  to  increase.

P r o d u c t i o n . — T he w orld  p ro d u c tio n  of su lphur 
in  1929 w as 2,770,000 to n s, of w hich th e  U nited  
S ta tes  co n trib u te d  2,360,000 tons and  I ta ly  323,000 
to n s, an d  th e  know n reserves of b o th  countries 
a re  am ple fo r m an y  years  a t  th is  ra te  of o u tp u t. 
A single dom e in  T exas, th a t  of U nion  S ulphur 
Co., y ielded  10,000,000 to n s  before exhaustion . 
T he B ig  H ill dom e of T exas S u lph u r Co. gave 
7,000,000 tons to  th e  end of 1928 an d  s till is y ielding 
over 1,000,000 to n s  ann ua lly . T he B ry an  m ound  
of F re e p o r t S u lph u r Co. has produced  4,000,000 
to n s to  d a te  an d  its  p resen t o u tp u t is 1,000 to n s a 
day . T he H osk ins m ound  of th e  sam e com pany 
has a n  o u tp u t of 1,000 to  1,500 tons a  d ay  and  
a  d rilled  reserve of 11,000,000 tons.

U s e s . — T he uses of su lp h ur are  innum erab le . 
T he m o st im p o rta n t is th e  m an u fac tu re  of su lphuric 
acid , th e  basis of a  large p a r t  of th e  chem ical 
in d u s try . N ex t comes its  use in  m ak in g  pulp  
an d  p ap er. I t  is also used ex tensively  as a  fung i­
cide an d  insecticide. T he refining of petro leum  
an d  th e  ru b b e r in d u s try  consum e su b stan tia l 
q u a n titie s .

M a r k e t i n g  a n d  P r i c e . — S ulph u r com es in to  
com m erce in  several form s such as crude, flour, 
refined, flowers of su lphur, an d  p rec ip ita te d  or 
m ilk  of su lphur. T he crude su lp h ur produced  in  
th e  U n ited  S ta tes  is th e  regu lar run-of-m ine sulphur 
an d  is g u a ran teed  to  co n ta in  99-5% of pure su lphur 
an d  o ften  con ta ins  as h igh  as 99-9% . T he p rim a ry  
m ark e tin g  p o in ts  for c rude su lp h ur a re  th e  m ines 
from  w hich sh ip m en ts  a re  m ade d irec t to  consum ers 
in  an y  q u a n tity .

C om m ercial flour su lp h ur is th e  crude su lphur 
th a t  has been ground  an d  sized. I t  is often  
sub sequ en tly  g raded  a n d  m ark e ted  accord ing  to  
ce rta in  specifications. I t  is u sually  sh ipped  in  
b u rlap  sacks co n ta in in g  a b o u t 100 lb. n e t. T his 
p ro d u c t is used ex tensively  as a  fungicide or 
in sec tic ide  an d  in  th e  m an u fac tu re  of rubber.

R efined su lp h u r is m ad e b y  d istillin g  and  
condensing crude sulphur. O ften  th e  su lp h ur is 
cau gh t in  a  sm all h o t recep tac le  in  th e  m olten
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s ta te , ca s t in to  sticks  an d  sold as ro ll su lphur. 
R oll su lp h u r is sh ip p ed  in  b arre ls  o r bags an d  is 
used  la rg ely  as a  fu m ig an t. R efined su lp h u r is 
also g ro u n d  an d  m ark e te d  in  100 lb . bags fo r 
c e rta in  uses.

F low ers of su lp h u r is  sub lim ed  su lp h u r w hich  
is c a u g h t in  d u s t fo rm . F low ers of su lp h u r are  
usu ally  m ark e te d  in  100 lb . bags an d  is used la rgely

fo r m ed ic in al purpo ses ; i t  is p re fe rred  in  som e 
co u n trie s  fo r d u s tin g  g rap e  v ines.

M ilk of su lp h u r o r p re c ip ita te d  su lp h u r is th e  
w h ite  o r g ra y  am o rp h o u s  su lp h u r d ep o sited  by  
th e  decom p osition  of a n  aq u eo us  so lu tio n  of calcium  
p o ly su lp h id e  (o b ta in ed  from  flowers of su lp h ur 
a n d  lim e). M ilk  of s u lp h u r is used largely  for 
m ed ic in al purposes.

S W E D ISH  G E O -E L E C T R IC A L  P R O S P E C T IN G  M E T H O D S
('Concluded from  the October issue, p . 245)

D e s c r i p t i o n  o f  G e o - e l e c t r i c a l  S u r v e y s  o f  
O r e - F i e l d s .

S k e l l e f t e  D i s t r i c t ,  N o r t h e r n  S w e d e n . — T he 
geo-electrical in v es tig a tio n  of th e  Skellefte d is tr ic t  
b egan  in  1918, an d  is th e  la rg es t g eo -elec trica l 
in v es tig a tio n  h ith e r to  ca rried  o u t in  a n  o re -d istric t. 
O ver tw e n ty  ore-fields, w ith  a b o u t 50 ore-bodies 
h av e  been found  by  in v es tig a tin g  o ver 400 k m .2 of 
th e  o re-bearing  fo rm a tio n , w hich  consists  of 
m etam o rp h ic  volcanics o verla in  b y  g rap h itic  
s la te . T he ore-bodies are  le n tic u la r  an d  of variou s 
sizes u p  to  600 m . in  le n g th  an d  80 m . in  w id th . 
T he ore is h igh ly  co n du ctiv e  an d  consists  of p y rite , 
p y rrh o ti te , a rsen o p y rite , ch a lco p yrite , b lende, e tc ., 
som etim es w ith  h ig h  gold an d  s ilv er values. B arren  
elec trica l . in d ica tio n s  a re  caused  b y  layers  of 
g rap h itic  s la te  a n d  lean  d issem ina tio n s of p y r ite  
an d  p y rrh o tite . M agnetic an d  g rav im e tric  m ethods 
hav e  been em ployed  to  d is tin g u ish  betw een  valu ab le  
an d  b a rren  in d ica tio n s  before d rillin g . T he b ed ­
rock  is covered  b y  m o ra ine , pea t-bogs, an d  lakes 
to  such a n  e x te n t th a t  a  d ire c t p ro sp ec tin g  of th e  
ore-bodies b y  in v es tig a tin g  th e  o u tcro p s is rendered  
im possible. D e ta iled  geological m ap p in g  is also 
im possible an d  in  fac t a  large p a r t  of th e  geo-electrical 
an d  m ag n e tica l w ork  has  been ex ecu ted  in  o rd er 
to  o b ta in  a  geological m ap  of th e  bed-rock.

T h is  geophysical m ap p in g  of th e  b ed-rock  has 
m ad e i t  possib le to  w ork  o u t  th e  s tru c tu re  of th e  
o re-bearing  fo rm a tio n , w hich  w ill be of g rea t 
v alue for m in in g  opera tio ns, n o t to  speak  of th e  
scientific value. E lec tr ica l as well as  seism ic 
m etho d s h av e  been used to  d e te rm in e  th e  d e p th  
of th e  covering  m oraine , p e a t a n d  w ater.

T he m o st im p o rta n t d iscoveries in  th e  Skellefte 
d is tr ic t  a re  :

Boliden .— D iscovered  in  1924 b y  th e  in d u c tiv e  
m ethod . D ep th  to  bed-rock  7 -19  m . A lens of 
p y r itic  copper-go ld-arsenic o re 600 m . long an d  up  
to  30 m . w ide.

Asen-Kedtrash .— A n u m b er of long, s tra ig h t 
lenses of p y r ite  an d  copper ore u n d er h ea v y  cover.

Bjurfors .— D iscovered in  1922 b y  m eans of th e  
e q u ip o ten tia l m ethod . D ep th  to  b ed -rock  5 -1 8  m . 
(sand an d  m oraine). A lens 15 x  180 m . of rich  
co p per ore. O th e r lenses w ith  p y r ite  an d  zinc ore.

M enstrask.— A n u m b er of ore-bodies w ith  p y r ite , 
copper an d  zinc ore, d iscovered  b y  in d u c tiv e  
m ethods. M ost of th e  ore-bodies a re  s itu a te d  u n d er 
th e  lake  M enstrask et.

R akkejaur and Ndsliden .— Som e v e ry  large 
lenses of p y r ite  ore, also m in o r lenses of copper- 
arsenic-go ld  ore a t  R ak k e ja u r. L ocated  b y  
in d u c tiv e  an d  e lec tro m ag n etic  m etho d s. P a r t ly  
s itu a te d  u n d e r peat-bogs.

Kristineberg.— T he firs t d isco very  of o re of an y  
im p o rtan ce  m ad e in  th e  Skellefte d is tr ic t. L ocated

b y  th e  e q u ip o te n tia l m etho d  1918. A n um b er 
of elongated  ore-bodies w ith  p y r ite  an d  chalcopyrite .

I n v e s t i g a t i o n s  i n  t h e  C a l e d o n i a n  f o l d i n g  
z o n e  o f  S w e d e n  a n d  N o r w a y . — In  th e  C aledonian  
fo ld ing  zone of th e  m o u n ta in  reg ion  of th e  
S can d in av ian  p en in su la  geo-electrical in v estig a tio ns 
h av e  been ca rried  o u t  a t  Bjdrk& sen an d  Lokken, 
N orw ay , an d  in  th e  T a rn a  an d  V ilhe lm in a  d is tric ts  
of Sw eden. T h e  ore-bodies a re  alw ays p y r itic  and 
good condu cto rs, b u t  m o stly  accom pan ied  by 
g rap h itic  s la tes an d  lean , o r n a rro w , valueless 
b an ds of p y r ite  an d  p y r rh o ti te , causing  m uch 
tro u b le  w hen  b e in g  in v es tig a ted . Som e use has 
been m ade of th e s e  valueless co n d u cto rs  to  w ork 
o u t th e  s tru c tu re  of th e  o re -d is tric ts , b u t  n o t to  such 
a  la rge e x te n t as  in  th e  Skellefte d is tr ic t . The 
o re-bodies a re  o ften  m uch  fo lded , w ith  low -pitching, 
fo ld ing axes, cau sin g  ir reg u la r  o u tcro p s and 
in d ica tio n s. O u tcrop s  a re  p le n tifu l an d  as m ost 
of th e  w ork  h as been ca rried  o u t in  old m in ing  
d is tric ts , n o t so m a n y  ore-bodies h av e  been 
d iscovered  as in  th e  Skellefte d is tr ic t.

T he b es t re su lts  h av e  been  o b ta in e d  in  th e  newly 
d iscovered  d is tr ic ts  in  Sw eden, w here som e ore- 
bodies h av e  been  lo ca ted  an d  a t  th e  B jo rk isen  
m ine in  N orw ay , w here th e  course of th e  ore-bearing 
g rap h ite -s la te  zone has been  follow ed in  de ta il.

C e n t r a l  a n d  S o u t h e r n  S w e d e n . — E lec trica l 
in v es tig a tio n s  h av e  been  ca rried  o u t on a  n um ber 
of o re-deposits  in  th e  o ld  m in in g  d is tr ic ts  of cen tra l 
a n d  so u th e rn  Sw eden. As m o st ore-bodies were 
a lre ad y  lo ca ted  long  ago (to a  g re a t e x te n t by  
m ag n e tic  m ethods) th e re  w ere no  such successes 
as in  th e  Skellefte d is tr ic t. N ev erth eless  m any 
occasions h av e  o ccurred  on  w h ich  to  check  th e  
accu racy  of th e  geo-electrical m ethods on known 
o re-bodies. T hese a re  a ll s i tu a te d  w ith in  the 
m etam o rp h ic  A rch ean  fo rm atio n . T hey  are  form ed 
as b an ds or lenses, m o stly  s teep -d ipp in g . T he ty p e  
of th e  o re v aries  v e ry  m u ch  in  th e  d ifferen t ore- 
fields. Som e of th e  in v es tig a tio n s  a re  :

(a) Surveys on iron ore-deposits.— T h e  purpose 
of th ese  su rv eys is u su ally  to  a sce rta in  if  any  
non-m agn etic  bodies of specu larite  ex is t, which 
w ere n o t d iscovered  b y  m ag n e tic  survey . On 
rich  specu la rite  d is t in c t , b u t  u su ally  w eak, in d ica­
tio n s  h av e  been  o b ta in ed , b u t  on  lean  specu larite  
h a rd ly  an y  in d ica tio n s  a t  all. A n  ex p lan a tio n  
of th is  fa c t m ay  be th e  in su la te d  p o s itio n  of th e  
specu la rite  g ra ins  w ith in  a  q u a r tz  m a trix . In  th is  
case th e  ore is  as a  ru le  n o t  w orkable. T he in d ica ­
tio n s  on  m ag n e tite -d ep o s its  a re  d is tin c t, even on 
lean  ore, som etim es also on  d issem ina tio n s  w ith o u t 
value. A su rv ey  on  a n  e a r th y  lim o n ite  ore 
o rig in a tin g  from  th e  leach ing  an d  o x id iz in g  of 
a  m ag n e tite  ore h as  g iven  no in d ica tio n s  excep t 
on  p a r ts  of th e  o re-body  co n ta in in g  re sidu al 
m ag n e tite  o r m a r tite .
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(b) Surveys on sulphide deposits.— On sulph ide ore- 

bod ies d is t in c t in d ica tio n s h av e  been ob tain ed , 
ex cep t on  th o se  consisting  of b lende only. A 
n u m b er of b a rren  in d ica tio n s hav e  been o b ta in ed  
on accom panying  d issem inations of p y r ite , 
p y rrh o ti te  an d  m ag n etite . In  th e  case of zinc 
an d  lead  deposits  th e  in d ica tio n s  m ay  be stronger 
th a n  th e  ore ind ica tions. In  som e cases i t  has been 
possible to  w ork  o u t th e  genera l s tu c tu re  of th e  
ore d is tr ic ts  o r to  follow up  th e  whole s tr ik e  on b arren  ind ica tions.

(c) Surveys on quartz veins.— O w ing to  th e  low 
su lph ide c o n ten t of a ll vein -form ed  ore-deposits  
in v es tig a ted , no  in d ica tio n s  h av e  been ob tain ed .

F i n l a n d . — In  F in la n d  geo-electrical surveys by  
m eans of Sw edish m etho d s h av e  been execu ted— 
in  sou th -w este rn  F in la n d  on sulph ide deposits  
resem bling th e  Sw edish ones, an d  in  eastern  F in land  
on copper an d  p y r ite  deposits . O w ing to  a  large 
num ber of g rap h itic  layers  accom panying  th e  
ore-bodies in  ea ste rn  F in land , m o st of th e  ind ica tio n s 
are caused b y  such layers. In  eastern  F in lan d  th is  
has m ade possible th e  w ork ing  o u t of an  in tr ic a te  
o v e rth ru st fo ld ing  s tru c tu re  in  a  h eavy  m oraine- 
covered p a r t  of th e  O utokom pu copper d is tr ic t. 
On th e  ore-bodies ex is tin g  d is tin c t in d ica tio n s have 
been o b ta in ed .

C e n t r a l  a n d  S o u t h  E u r o p e . — A ccording  to  
th e  an c ien t h is to ry  of m in in g  m o st of th e  ore-bodies 
a t  o r n ea r th e  surface in  cen tra l an d  sou th ern  
E urope h av e  been  w orked  ou t. T he p ossib ility  
of d iscovering new  ore-bodies is sm all. Surveys 
have been ca rried  o u t : (1) on p y r itic  deposits  in  
folded sch ists, (2) on zinc an d  lead  deposits  in  
lim estone, an d  (3) on  v ein -form  deposits.

On deposits  of p y r ite  w ith  copper an d  o th er 
m etals good re su lts  h av e  been o b ta in ed  in  A u str ia  
(Kallwang) an d  th e  H u e lv a  d is tr ic t  in  S pain . In  
K allw ang i t  w as possib le also to  w ork  o u t th e  
s tru c tu re  of th e  o re-held  on accom panying  g rap h itic  
slates. In  H ue lv a  b a rren  in d ica tio n s  w ere o b ta in ed  
on g rap h ite , p y r ite  d issem inations, an d  also on 
layers of b an d ed  ja sp e r w ith  m uch  m anganese.

In  th e  copper d is t r ic t  of C yprus geo-electrical 
in v estig a tio ns h av e  been g rea tly  h am pered  b y  th e  
g rea t m asses of h ighly  con du ctiv e  su lp h ate  w ater, 
absorbed  b y  porous sed im en ts o r clay.

E lec trica l in v es tig a tio n s  on lo w -tem pera tu re  zinc 
an d  lead  d eposits  in  lim estone h av e  been less 
successful in  E urop e , as well as  in  o th e r p a r ts  of 
th e  w orld . In  th e  S ie rra  L u ja r  (Spain) an d  in 
B leiberg th e  g re a te s t d ifficulty  has been caused by  
th e  m o u n ta in o u s  c h a rac te r  of th e  d is tr ic t, an d  th e  
sm all size of th e  in d iv id u a l ore-bodies. T he o u t­
cropping  ore-bodies h a v e  been  m in ed  o u t long ago 
an d  such  as a re  s till to  be found  ex is t deep in  th e  
m oun ta in s w here th e y  ca n n o t be loca ted  from  th e  
surface, ow ing to  th e ir  sm all size.

In  w estern  G alicia th e  ore is less co nductive an d  
ind ica tio n s are  o b ta in ed  on s ta g n a n t w a te r in  
so lu tion  cav ities  of th e  lim esto ne o r on w a te r w hich 
has been absorbed  b y  clay.

On vein -form  deposits  d is tin c t ind ica tio n s have 
been o b ta in ed  on  all im p o rta n t deposits 
in v es tig a ted . On som e veins w ith  sm all am o u n ts  of 
co nductive m inerals no in d ica tio n s o r only  in d is tin c t 
ones h av e  been  ob tain ed .

S o u t h  A f r i c a . — T he m o st im p o rta n t in ­
v es tig a tio n s  in  S ou th  A frica hav e  been carried  ou t 
in  th e  copper d is tric ts  of N am aqu alan d  and  N orth  
R hodesia. In  N am aq u alan d  th e  o re-deposits consist 
of co m p ara tiv e ly  sm all lenses of b o rn ite  etc.

spread  o ver a  large area . Some new  lenses w ere 
located  an d  as a  ru le  no difficulties were m et w ith .

In  N o rth e rn  R hodesia  an  in v es tig a tio n  w as m ade 
a t  th e  N ’K an a  m ine. T he am o u n t of su lp h id e is 
sm all an d  th e  d ep o sit has been leached  an d  oxidized  
to  a  co m p ara tive ly  g rea t d ep th . T he form  of th e  
ore-body  is th a t  of a  gen tly  folded layer. A d is tin c t 
in d ica tio n  w as o b ta in ed  on th e  o re-body  an d  also 
on  para lle l b a rre n  layers. W hen  following th e  ore- 
body  along th e  s tr ik e  th e  su rv ey  lo st th e  o re-body 
in  a  gap in  th e  survey , an d  th e n  n ev er p icked  i t  
up  again  owing to  th e  sm all w id th  of th e  area  to  
be in v es tig a ted .

A no th er in v es tig a tio n  w as ca rried  o u t on 
n ickeliferous p y rrh o tite  d eposits  of th e  B ushveld t 
n o rite  in tru s io n . I t  show ed th e  possib ilities  of 
lo ca ting  such  ore-bodies an d  also of w orking  o u t th e  
s tru c tu re  of th e  in tru s io n  on con du ctiv e  sulphide- 
bearing  bands.

B i l l i t o n . — A m o st in te re s tin g  in v es tig a tio n  
was ca rried  o u t in  th e  t in  d is tr ic t of B illiton , I t  
was possible— in  m o st cases a t  least— to  loca te  th e  
t i n  b earin g  veins, owing to  th e i r  su lph ide and  
m a g n e tite  co n ten t, an d  also to  som e e x te n t to  
w ork o u t th e  s tru c tu re  of th e  sch ists  on conductive 
m em bers.

N e w f o u n d l a n d . — P ro sp ec tin g  con ditio n s in 
N ew foundland  a re  v ery  s im ila r to  th o se  in  th e  
Skellefte d is tr ic t. T he t o re-bearing  fo rm ation  
consists of a lte red  volcanic rocks, folded along ra th e r 
low -p itching  fold axes. T he ore-bodies are 
len ticu la r an d  con sist of solid  p y r ite , galena, blende, 
ch a lco p yrite  or p y rrh o tite . T he w hole c o u n try  
has been g lac ia ted . T he bed-rock  is now  covered by  
m oraine , sed im ents, p e a t an d  lakes, an d  seldom  
outcrops. T he sulph ides a re  n ev er oxidized. T he 
g rea te s t d iscovery  u p  to  d a te  was m ade a t  B uchan 's  
M ine. U nd er a  cover of m o ra ine  an d  p e a t tw o  v ery  
large an d  some sm all ore-bodies co n ta in ing  m illions 
of to n s  of p y r itic  galena-b lende ore w ere d iscovered 
in  1925 b y  th e  eq u ip o ten tia l m ethod . O wing to  
th e  low p itc h  of th e  longer ax is of th e  ore-bodies, 
i t  has been possible to  trac e  th em  to  some ex te n t 
below th e  ou t-crop  also. O utside B uch an ’s M ine 
som e p ro m ising  finds hav e  been  m ade, b u t th e  lack  
of good geological m aps g rea tly  h am pers electrical 
in v estig a tio n . Geological m ap p in g  is now  carried  
on in  connexion w ith  electrical surveying , an d  some 
generally  w eak  ind ica tio n s on p y r itic  d issem inations 
hav e  been of g rea t assistance in  com bin ing  th e  
scarce exposures. G rap h itic  slates a re  also found 
w ith in  th e  d is tr ic t, b u t  so fa r, n o t to  an y  g rea t 
ex te n t w ith in  th e  areas h ith e r to  surveyed.

T he o re-bearing  paleozoic fo ld ing zone on N ew ­
foundland  ex tends fu rth e r so u th  o ver N ova S cotia 
in to  U .S .A ., w ith  th e  sam e ty p es of ore-deposits. 
Some successful geo-electrical surveys hav e  been 
execu ted  on  a  zinc-lead-copper deposit in  N ova 
Scotia a t  S tirling , an d  on a  p y r ite  deposit in  M aine, 
U.S.A.

P r e c a m b r i a n  A r e a  o f  C a n a d a . — In  th e  P re- 
cam b rian  a rea  of C anada la rger areas hav e  been 
surveyed  geo-electrically  a t  R ouyn , Quebec, and 
in  M anitoba . T he geo-electrical conditions are in 
b o th  d is tr ic ts  ab o u t th e  sam e as in  th e  Skellefte 
d is tr ic t an d  N ew foundland, w ith  su lph ide lenses 
in  a lte red  volcanic rocks and  th e  bed-rock covered 
b y  m oraine , p e a t an d  lakes. In  th e  R ouyn  d is tr ic t 
large areas hav e  been in v estig a ted  geo-electrically  
an d  m agnetica lly . A g rea t m an y  in d ica tio n s hav e  
been o b ta in ed  b u t m ost of th em  are  caused by  barren  
p y r ite  d issem inations. No rea l ore-body has so
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fa r  been  fo u nd  b y  e lec trica l m etho d s, b u t  
in v es tig a tio n s  on know n ore-bodies h av e  show n th e ir  
s u ita b il i ty  fo r e lec trica l m ethods. A  su rv ey  in  
o rd e r to  o u tlin e  a n  o re-body  a t  A m ule t w as ab le  
to  en large th e  to n n a g e  a lread y  know n. T he su lph ide 
dep osition  a t  R ou y n  has b egun  w ith  p y r ite  
d ep osition  on  ex tensiv e  shear zones. A t a  la te r  
d a te  th e  v a lu ab le  su lph ides (chalcopyrite  an d  
blende) w ere d eposited , b u t  th e n  only  in  re s tric ted , 
fav o u rab le  p laces w ith in  th e  shear-zones. T he 
q u estio n  is now  how  to  recognize th ese  p laces an d  
w hen  th is  geological q u estio n  has been solved th e  
ex tensiv e  in d ica tio n s  on p y rite -d issem in a tio n s  w ill 
be of g rea t assistan ce  as rea l guides to  ore.

In  M an ito b a  a  su rv ey  w as execu ted  in  o rd er to  
d e te rm in e  th e  fo rm  an d  e x te n t of som e bodies of 
su lph ide. L a te r tren ch in g  an d  d rillin g  show ed a  
good ag reem en t w ith  th e  b o u nd aries  e lec trica lly  
de te rm in ed .

Som e m in o r geo-electrical su rveys on o th e r ty p es  
of o re-deposits  belonging  to  th e  P re cam b rian  hav e  
also been ca rried  o u t w ith  v aried  success.

D e p o s i t s  o f  N a t i v e  C o p p e r  i n  M i c h i g a n . —  
A n ex p erim en ta l survey  on th e  copper dep osits  of 
M ichigan showed th e  p o ssib ility  of lo ca tin g  a t  
le a s t th e  b e tte r  copper lodes, d esp ite  th e  low 
co n te n t of co n d u c tiv e  m inerals. In d ica tio n s  w ere 
also o b ta in ed  on  b an ds of t i ta n o -m a g n e tite , b u t  
th ese  m ay  be recognised b y  a  m ag n etic  su rv ey  of 
th e  elec trica l ind ica tio n s.

S u l p h i d e  D e p o s i t s  w i t h i n  t h e  P r e c a m b r i a n  
A r e a s  o f  W e s t e r n  U .S.A .— W ith in  th e  sm all 
areas of P re cam b rian  n o t h id d e n  b y  y ounger 
fo rm atio n s in  th e  w este rn  s ta te s  of A m erica, som e 
ra th e r  im p o rta n t su lp h id e d eposits  h av e  been 
found. T he sulph ides a re  ox idized  a t  th e  surface 
an d  th e  g round  w a te r is o ften  ra th e r  conductive. 
D esp ite  th is  a  su rv ey  a t  th e  Pecos m ine, N . M exico, 
(p y ritic  zinc-lead  ore) gave excellen t resu lts , even 
if th e  in d ica tio n s  w ere som ew hat w eaker th a n  on a  
sim ila r un-ox id ed  ore-deposit.

O r e - D e p o s i t s  o f  A l a s k a ,  B r i t i s h  C o l u m b i a ,  
a n d  W e s t e r n  U .S.A .— Som e im p o rta n t geo­
elec trica l surveys h av e  been  ca rried  o u t on  su lph ide 
d ep osits  of th e  N o rth  A m erican  C ordillera region, 
belonging  to  a  ra th e r  deep-sea ted  ty p e  of m esozoic 
age. A t B ea tson  m ine, L a T ouche Is lan d , A laska, 
a  la rg e  lense of p y r ite  w as lo ca ted  b en ea th  a  p e a t 
bog. A t K en n eco tt, A laska, p ro sp ec tin g  conditions 
in  th e  ex trem e ly  rugged  c o u n try  w ere a b o u t th e  
sam e as on th e  galena ores of E urop e  a t  S ie rra  
L u ja r  an d  B leiberg. A t A nyox  stro ng  in d ica tio n s  
w ere o b ta in ed  on  p y r ite  d issem ina tio n s a n d  also 
on th e  ore-bodies know n. A t th e  B rita n n ia  m ine
B.C ., i t  w as possible b y  follow ing th e  ore-zone in  
th e  s trik e , to  loca te  a  new  ore-body  geo-electrically . 
A t S tem w inder, K im b erley , B.C. th e  know n ore- 
b od y  w as o u tlin ed  elec trica lly  a n d  also a  g re a t 
m an y  in d ica tio n s  w ere o b ta in ed  on b a rren  d is ­
sem in atio ns of p y r ite  an d  p y rrh o tite , show ing 
th e  p o ssib ility  n o t on ly  to  loca te  ore-bodies w ith in  
th is  d is tr ic t, b u t  also to  w ork  o u t th e  s tru c tu re  
geo-electrically .

O n th e  su lp h id e deposits  in  th e  S hasta  C ounty , 
C alifo rn ia , th e  e lec trica l con ditio n s w ere a b o u t th e  
sam e, ex cep t fo r th e  o x id a tio n  of th e  sulphides 
a t  th e  surface. A  rem ark ab le  geo-electrical 
in v es tig a tio n  w as m ad e  on  th e  m o ly bd en um  d ep osit 
a t  Q uesta , N . M exico. D esp ite  th e  sm all leng th  
of th e  veins , th e ir  low  c o n d u c tiv ity  a n d  th e  rugged  
co u n try , som e new  v ein s  w ere d iscovered . A t 
H an o ver, N . M exico, an  in v es tig a tio n  w as m ad e on

a co n tac t-m eta so m atic  zinc-lead  d ep o sit an d  new  
o re-bodies w ere loca ted .

Z i n c - L e a d  D e p o s i t s  o f  t h e  M i s s i s s i p p i  V a l l e y .  
— A t an  ea rly  d a te  fa ir ly  la rge geo-electrical 
in v es tig a tio n s  w ere ca rried  o u t on th e  lead-zinc 
d ep osits  of th e  M ississippi V alley. T he ore-bodies 
a re  s itu a te d  in  fla t-ly in g  lim esto n e  an d  a re  v ery  
irreg u lar . T h ey  con sist of galena, b lende, p y r ite  
an d  th e ir  oxid ized  p ro d u c ts , a n d  a re  m o stly  of low 
c o n d u c tiv ity , on ly  p a r ts  of th e  ore-bodies g iv ing  
a n  e lec tric  in d ica tio n . As such  an  in d ica tio n  could 
be used as th e  s ta r t in g  p o in t for a  d rillin g  cam paign , 
i t  w as th o u g h t th a t  e lec trica l p ro sp ec tin g  w ould 
be of value. M eanw hile, also, s tro n g  in d ic a tio n s  
w ere o b ta in ed  on  th e  g ro u n d  w a te r  a n d  ab o ve  all 
on clays, s itu a te d  in  so lu tion  depressions in  
th e  lim esto ne  surface. As w as also th e  case in  
s im ila r  o re-deposits  in  E u ro p e  a n d  A frica , th is  
o re-ty pe  m u st be regard ed  as v e ry  d ifficu lt to  loca te  
b y  geo-electrical m etho d s. R ecen t s tu d ie s  in  E u ro p e  
an d  A m erica h av e  show n th a t  in v es tig a tio n s  of th e  
s tru c tu re  m ay  lead  to  d iscoveries of new  deposits , 
a n d  such  s tud ies, of course, m ay  be m ad e  b y  geo­
elec trica l m ethods.

P r a c t i c a l  R e s u l t s  o f  S t r u c t u r a l  W o r k . —  
T h e  e a rlie s t ap p lic a tio n  of Sw edish geo-electrical 
m etho d s to  s tru c tu ra l w ork  w as m ad e in  A u s tr ia  
in  1925. L a te r  su rv eys h av e  been  ca rried  o u t in  
P o lan d , R ou m an ia , A u str ia , C zechoslovakia, 
G erm any, U .S.A . an d  C anada. T h e  m eth o d s  h av e  
been  used  to  m ap  s a lt  dom es, an tic lin e s  an d  domes 
a n d  to  tr a c e  fau lts .

G alicia.— T h e in v es tig a tio n s  in  P o lan d  were 
ca rried  o u t a t  a  v e ry  ea rly  s tag e  in  E a s t G alicia 
an d  w ere n o t v e ry  successful, because a t  t h a t  tim e 
th e  in fluence of th e  surface beds w as n o t ta k e n  in to  
acco u n t. T he su rface  beds in  G alic ia  h av e  often 
good c o n d u c tiv ity  an d  h av e  of course n o th ing  
to  do w ith  th e  s tru c tu re . A t p re se n t correc tions 
a re  alw ays m ad e fo r th e  surface-influence an d  i t  is 
fe lt th a t  e lec trica l s tru c tu re -su rv e y s  w ould be useful 
fo r oil p ro sp ec tin g  in  G alicia, especially  in  th e  g en tly  
fo lded  "  F o re la n d ."

Roum ania.— A  n u m b e r of ex ten s iv e  surveys 
h a v e  been  ca rr ied  o u t in  th e  o u te r  zones of th e  
S u b -C arp a th ian s , b u t  m o st of th e  w ork  has been 
done u n d e r th e  s tip u la tio n  th a t  th e  resu lts  m ay  n o t 
b e p u b lish ed . A  su rv ey  of th e  B oldesti an tic line , 
how ever, found  th e  s tru c tu re  to  ag ree v e ry  well 
w ith  th e  tru th .

Vienna B asin .— P a r t  of th e  geological depression  
know n as th e  V ienn a  B asin  is in  A u s tr ia  an d  p a r t  
in  C zechoslovakia. So fa r  on ly  th e  C zechoslovakian  
p a r t  is o il-p roductive . E lec tr ica l re su lts  o b ta in ed  
a t  th e  L an zend o rf an d  Schw adorf dom es in  A u s tr ia  
a re  fo u nd  to  ag ree w ith  th e  geological observations.

Of re su lts  o b ta in ed  in  C zechoslovakia, a  survey  
a t  B rodske, n o t fa r  from  th e  G bely  o il field, th e  
o rig in a l in te rp re ta t io n  of th e  e lec trica l resu lts  
p ro v ed  to  be in co rrec t, because e x is tin g  fau lts  w ere 
n o t ta k e n  in to  co n sidera tio n . B y  im p ro v in g  th e  
te ch n iq u e , re su lts  c o n sis te n t w ith  th e  ac tu a l 
s tru c tu re  w ere o b ta in ed .

Germany.■— E le c tr ica l su rveys in  th e  H an o ver- 
d is t r ic t  show ed d is t in c t d o m e-stru c tu res  in  th e  
te r t i a r y  beds.

U .S .A .— In  th e  U .S .A . s tru c tu ra l su rv ey s  h av e  
been  m ad e in  th e  sa lt-d om e d is t r ic t  of th e  G ulf 
co asta l p la in  in  T ex as-L ou is iana , in  th e  B alcony  
fau lt-zo n e  in  C en tra l T exas, in  th e  P e rm ia n  b asin  
in  W e st T exas, an d  in  C alifo rn ia  in  th e  S an  J o a q u in  
v a lley  an d  co asta l b as in -d is tric ts .
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Gulf Coastal P la in .— T he success w hich geo­

p h y sica l, especially  seism ic m ethods hav e  scored in  
lo ca tin g  sa lt-dom es along th e  G ulf C oast is well 
know n. W h en  th e  dom e has been located , i t  has 
o ften  been v ery  difficult, how ever, to  o b ta in  deta iled  
in fo rm a tio n  as to  ex tension  an d  fau ltin g . I t  has  
alw ays been ab le  to  in d ica te  th e  dom e electrically . 
In  th e  case of shallow  salt-dom es, th e  m apped  
sub-surface co n d u c to r shows a  hole, w here th e  n on ­
co n d u c tin g  s a lt  h as  p e n e tra te d  th e  conductor. 
V ery  deep-sea ted  salt-dom es h av e  been in d ica ted  
b y  th e  d o m e-stru c tu re  of th e  sub-surface 
condu cto rs, ab o ve  th e  sa lt. In  several in stan ces 
dom es h av e  been accu ra te ly  o u tlin ed  b y  th e  
elec trica l in v es tig a tio n  an d  o ften  im p o rta n t 
s tru c tu ra l deta ils, especially  fau lts , hav e  been 
m ap p ed  a t  an d  aro u n d  th e  dom e. As exam ples 
th e  surveys of th e  H aw kinsv ille  an d  O rchard  salt- 
dom es m ay  be cited . A n electrically  found  fau lt 
a t  a  considerab le  d istan ce  from  th e  salt-dom e 
proved  p ro d u c tiv e  in  th e  la t te r  case, th e  best 
p ro du cer so fa r  cam e in  w ith  2,100 barrels  a day .

Balcony Fault Zone.— T he oil-fields in  th is  zone

are  con tro lled  b y  fau lts  an d  i t  is of special 
im p o rtance  to  know  th e  configuration  of th e  faults . 
A large n u m b er of fau lt-ind ica tio ns in  th is  a rea  
hav e  been found. Of th ir ty -e ig h t drilled  ind ica tio n s, 
th ir ty -o n e  p ro ved  to  be fau lts , in  five cases th e  
wells d id  n o t g ive conclusive proof w he th er fa u lts  
ex is ted  or n o t, an d  in  tw o  cases th e  elec trica l 
in d ica tio n s  w ere p roved  n o t to  correspond to  fa u lts  
b u t p ro b ab ly  to  o u tp in ch in g  beds.

As an  exam ple of an  elec trica l survey  in  th is  zone, 
th e  resu lts  o b ta in ed  a t  th e  Joe B ru n e r F ie ld  show 
th a t  th e  e lec trica l su rvey  w as m ad e ju s t w hen  th e  
first p ro du ce r cam e in  an d  th e  re su lts  w ere proved  
by  la te r  d rilling  to  agree v ery  closely w ith  th e  
ac tu a l s tru c tu re . T his field p roduces 20,000-30,000 
barrels  a  day.

West Texas.— On th e  n o r th e rn  p a r t  of th e  fam ous 
Y ates  field th e  e lec trica lly  found  d eta ils  w ith  regard  
to  th e  p lu ng in g  of th e  a n tic lin e  w ere found  to  be 
correct.

California.— R esults  of tw o electrical surveys 
in  S an  J o a q u in  v a lley  in  K ern  C oun ty  an d  of one 
in  th e  coasta l p la ins  a t  F resno C ounty  w ere found 
to  agree w ith  resu lts  of drilling.

C O P P E R  D E PO SIT S IN N O R T H E R N  V A N C O U V E R  ISLA N D
T he d iscovery  in  1928 of copper deposits  n ea r 

N im p kish  L ake, in  n o rth e rn  V ancouver Is land , 
rev ived  in te re s t in  a  lo ca lity  w hich  h ad  been 
som ew hat neg lected  since th e  close of la s t ce n tu ry . 
T he N im p k ish  L ake copper deposits  a re  described 
b y  H . C. G un n in g  in  th e  Canadian Mining and 
Metallurgical Bulletin fo r O ctober. T he au th o r 
s ta tes  th a t  in  less th a n  tw o  years som e 200 m in era l 
claim s h av e  been  s tak ed  in  a  sm all area , an d  a t  
least tw o  groups h av e  v ery  p ro m ising  surface 
showings. T he d is tr ic t  is, from  a  m in in g  v iew poin t, 
v e ry  accessible, an d  th e  know n m in era l deposits 
lie  im m ed ia te ly  ea s t of th e  so u th ern  p a r t  of 
N im p kish  L ake, fo u r m iles o r less from  th e  shore. 
A fa ir tr a il ,  four m iles long, leads from  th e  lake to  
th e  N im p k ish  C opper group.

T he n o r th e rn  p a r t  of V ancouver island  is densely 
covered w ith  tim b e r. I t  is m oun ta in ou s, in d iv idu a l 
peaks a t ta in in g  elevations of 5,000 an d  6,000 ft. 
In  th e  v ic in ity  of th e  new  copper d iscoveries, 
how ever, th e  m o u n ta in s  seldom  exceed 4,000 ft ., 
an d  a re  co n sequ en tly  com pletely  covered w ith  
t im b e r  an d  bush. T h is  m akes p rosp ec tin g  
exceedingly  difficult. N um erous s tream s, fed by  
an  ab u n d a n t ra in fa ll, offer th e  m ost p rom ising  
p rosp ec tin g  ro u tes, b u t  m o st of th em  are  sm all and 
ab o un d  in  canyons an d  falls. P ro b ab ly  these 
fac to rs  acco u n t for th e  fac t th a t  th e  m in eral 
deposits  rem ained  undiscovered  for so m an y  years, 
in  sp ite  of th e ir  accessib ility . T here are num erous 
lakes w hich  afford  good tra n sp o r ta tio n , b u t  th e  
rive rs , w ith  th e  excep tion  of th e  K laanch , are 
too  sm all fo r b o a t trav e l. T he a l te rn a te  rugged 
an d  sw am py  n a tu re  of th e  g ro u n d  m akes i t  
exceedingly  difficult to  co n stru c t tra ils  su itab le  
for p ack  horses. T he ra in fa ll is ex trem e, approach ing  
100 in . p e r ann um , b u t  in  sp ite  of th is  th e  sum m ers 
a re  freq u e n tly  p leasan tly  d ry . E x trem e ly  cold 
w ea th er is unknow n, th e  lakes freezing over only 
occasionally.

G e o l o g y  i n  V i c i n i t y  o f  N i m p k i s h  L a k e .—
(a) Vancouver Series.— T he w est shore of N im pkish  
L ake, from  th e  n o rth  end to  a  p o in t nearly  th ree  miles 
n o r th  of W illow  Creek, consists en tire ly  of ex trusiv e

igneous rocks of th e  V ancouver series, vary in g  
in  com position  from  an d esite  to  b asa lt and  including 
a  few m ore ac id ic  flows, w ith  th e  excep tion  of 
a  body  of g rey  h o rn b lend e-b io tite  g ranodiorite  
w hich outcrops fo r a b o u t half a  m ile opposite 
H alfw ay  islands. These volcanic rocks hav e  a 
general n o rth w esterly  tren d  an d  dip  to  th e  sou th ­
w est, b u t are  considerab ly  co n to rted  and  som ew hat 
faulted . S im ilar rocks, includ ing  tuffs and  breccias, 
ex tend  in  unb ro ken  sequence to  th e  h eadw aters  
of K ilp a la  Creek an d  beyond  to  th e  valley  of 
R ag ing  R iv e r an d  E lk  Lake. To th e  sou th , 
s im ila r rocks are exposed from  th e  m idd le  of H u stan  
L ake w estw ard  to  th e  d iv ide betw een  A tluck  L ake 
an d  T ahsish  R iv er. On th e  east side of N im pkish  
L ake, th e  o u tcrops from  th e  n o rth  end to  a  p o in t 
tw o m iles n o r th  of th e  sou th  end of th e  lake a re  also 
ex trusives of th e  sam e ch a rac te r as those on th e  
w est side, w ith  th e  exception  of im p o rta n t o u t­
crops of lim estone, grey  to  w h ite  in  colour and 
generally  finely crysta lline , 3£, 6£, 7, an d  12 m iles 
from  th e  sou th  end of th e  lake. T he lim estone 
beds a re  in te rb ed ded  w ith  ex tru s iv e  andesites or 
b asa lts , an d  could be easily  trac ed  aw ay  from  
th e  lake. F rom  H alfw ay  Is la n d s  to  th e  sou thern  
end of th e  lake, th e  s trikes  of th e  rocks v a ry  from  
east to  n o rth eas t an d  th e  d ips from  10° to  30° to  
th e  sou th . F o r n ea rly  tw o  m iles a t  th e  sou th east 
corner of th e  lake, q u a rtz ite s  an d  argillites, holding 
poorly  p reserved  fossils, d ip  v ery  flatly  sou th  or 
a re  h orizon tal. L im estone, s im ila r to  th a t  exposed 
on th e  east shore, outcrops for nearly  th ree  miles 
on th e  w est shore to  th e  n o r th  of W illow  Creek. 
I t  is ly ing  p rac tica lly  h orizon tal in  a  series of flat, 
open folds. F rom  W illow  Creek sou th  to  A nu tz 
L ake, an d esite  an d  am ygdalo idal b asa lt is in te r ­
bedded w ith  lim estone, q u a rtz ite , an d  calcareous 
arg illite , an d  in  th e  la tte r , ju s t  sou th  of th e  S.W . 
corner of N im pkish  L ake, w ere found well p reserved  
fossils w hich have been te n ta tiv e ly  p laced in  th e  
Triassic.

L im estone again  outcrops on th e  sou th  and  east 
shores of A nu tz L ake, an d  thence up  to  an d  nearly  
halfw ay along H u s ta n  L ake. T he sam e m em b er
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passes th ro u g h  th e  cen tre  of th e  K laan ch  group  of 
m in era l c laim s an d  ex tend s p a s t C rescen t Creek. 
O n  th e  cla im s, i t  is u n d erla in  on th e  ea s t b y  b asic  
vo lcan ic  rocks.

(b) Intrusive Rocks.— T h ere  a re  a t  le as t tw o , 
an d  p ro b ab ly  m ore th a n  tw o , im p o rta n t in tru s io n s  
of g ran o d io rite  in  th e  v ic in ity  of N im p k ish  Lake. 
One, a lread y  m en tion ed , o u tcrops on th e  w est s ide 
of th e  lake  opp osite  H alfw ay  Is land s for half a  m ile. 
I t  is a  g rey  rock  of fa ir ly  coarse g ra in , w ith  b lack  
c ry s ta ls  of h o rnb lend e  an d  b io tite , an d  consists  
essen tia lly  of q u a rtz , oligoclase, a n d  p e r th i tic  
orthoclase . I t  is c u t b y  n arrow , brow n, a p lite  
dykes, a n d  is  ex tensively  frac tu red  an d  jo in te d . 
T he n o r th e rn  co n tac t of th e  g ran ite  w ith  th e  
volcanics lies along an  east-w est zone of shearing , 
an d  p ro b ab ly  fa u ltin g , an d  th e  volcanics are 
ex tensively  g ran itized  for a  sh o rt d istan ce . E p id o te  
is  also ab u n d a n tly  developed, an d  th e  g ran ite  itself 
is  som ew hat sheared  an d  seric itized . T he sam e 
b od y  of g ra n ite  crosses th e  K ilp a la  R iv e r in  a  b e lt 
tw o m iles w ide, b eg in n ing  one m ile from  th e  lake 
an d  co n tin u in g  for an  unknow n d is tan ce  to  th e  
north w est.

A  second b od y  of g ran o d io rite , s im ila r to  th e  
ab o ve  b u t  w ith  a  m ore ex tensiv e  dev elo p m en t 
of b row n  an d  p in k  g ra n itic  phases, o u tcro p s on 
th e  edge of K laan ch  R iv e r a t  th e  m o u th  of Steele 
Creek, an d  its  w esterly  co n tac t co n tin u es  sou th , 
a p p ro x im a te ly  follow ing th e  r iv e r  b u t  sw inging 
off to  th e  ea st of th e  canyon  ju s t n o r th  an d  sou th  
of C rescen t Creek, fo r a t  le as t th re e  m iles and  
p ro b ab ly  fo r a  m uch  g rea te r  d istance . I t  crosses 
th e  r iv e r  a b o u t m ile so u th  of C rescen t Creek. 
F ro m  th e  m o u th  of Steele Creek, th e  n o rth erly  
c o n tac t swings a lm ost due east fo r a b o u t tw o miles 
a n d  th e n  sw ings n o r th , a  la rge to n gu e of th e  body  
passin g  th ro u g h  th e  N im p k ish  C opper group  of 
c laim s a b o u t th re e  m iles ea s t of th e  so u th  end of 
N im p k ish  L ake. T he sam e g ran o d io rite  is exposed 
in  th e  bed of S teele C reek fou r an d  a  half m iles east 
of th e  K laanch , so i t  is a  b od y  of considerab le 
d im ensions.

As fa r  as is know n, th e  b od y  described  above 
ends a  sh o rt d is tan ce  n o r th  of th e  N im p k ish  
C opper showings. A s im ila r in tru s iv e  rock  was 
observed  on th e  S m ith  group  of claim s, m iles 
n o r th e a s t of L im e Creek. Sufficient w ork  has 
n o t been done to  define its  d im ensions, b u t  th e  
s tream s flowing in to  N im p kish  L ake from  N oom as 
C reek sou th  fo r tw o  m iles all c a rry  ab u n d a n t 
float of g ran o d io rite . Also, th e  w ri te r  h as  been 
in fo rm ed  th a t  g ran ite  o u tcrops on  th e  shores of 
B onanza L ake, so th a t  th e re  is, in  all p ro b a b ility , 
a  considerab le b od y  of th is  rock  betw een  B onanza 
a n d  N im p kish  L akes.

As well as th e  abo ve-m ention ed  m ajo r in tru s iv e  
bodies, th e re  a re  m an y  dykes, ran g in g  in  com ­
p osition  from  d iab ase  to  q u a r tz  p o rp h y ry , exposed 
on th e  shores of N im p k ish  L ake so u th  of H alfw ay  
Is lan d s  an d  p a r tic u la r ly  on  th e  ea st sho re from  
N oom as C reek to  th e  so u th  end. U n d o u b ted ly  
th e  ac id ic  v a rie tie s  an d  som e of th e  green 
lam prop h yres a re  closely asso c ia ted  w ith  la rg er 
bodies of g ranodiorites.

M i n e r a l  D e p o s i t s . — T he first m in era l cla im s in  
th e  N im p k ish  v a lley  w ere s tak ed  in  1897 b y  M essrs. 
H u s ta n , M athers , an d  S ta rk , an d  w ere loca ted  on 
th e  w est side of th e  K laan ch  R iv e r som e four m iles 
sou th  of N im p kish  L ake. On th is , th e  K laan ch  
group , 8 c la im s, a ll crow n g ra n te d , a re  now  in  good 
s tan d in g , b u t l i t t le  o r no w ork  h as  been  done in

recen t years. D u rin g  th e  sp rin g  of 1928, E . L . 
K in m an  an d  associates fo u nd  an d  s ta k e d  th e  
N im p k ish  C opper g roup  on  C opper C reek, a  b ran ch  
of L im e C reek, som e 3£ m iles e a s t of th e  so u th  end 
of N im p k ish  L ake. T h e  surface show ings on  th is  
g roup  w ere so p ro m isin g  t h a t  th e y  encouraged 
ex tensiv e  p ro sp ec tin g  in  th e  n eighbourhood , an d  
d u rin g  th e  tw o  succeeding sum m ers ad d itio n a l 
show ings w ere d iscovered b y  v ario u s  o th er 
p rospecto rs.

T he m in era l d eposits  of th e  d is t r ic t  fall in to  tw o 
groups— m ag n e tite  d ep osits  an d  co p per d eposits—  
th e  copper d eposits  b e in g  of g rea te s t p resen t 
in te re s t. A ll th e  d ep osits  belong p ro p e rly  to  th e  
c o n tac t m etam o rp h ic  group  of dep osits  w h ich  are  
so ab u n d a n tly  developed on  th e  Is la n d , a lth ou g h  
c e rta in  v a r ia t io n s  from  th e  com m on ty p e  ex ist.

(а) Magnetite Deposits.— N um erous b od ies  of 
m ag n e tite  hav e  been  found  in  th e  reg ion  su rro u n d in g  
N im p k ish  valley . T hey  genera lly  occur as irreg u la r 
le n tic u la r bod ies rep lac in g  lim esto ne an d  a re  often  
v ery  pure, W ith  th e  excep tion  of deposits  on  th e  
K laan ch  group  of c laim s, none h av e  received 
im p o rta n t developm en t. T h is  p ro p e rty  is 
developed b y  num erous surface s tr ip p in g s , a  shaft, 
an d  a  sh o rt a d it . T h e  show ings co n sist of a  large 
an d  p e rs is te n t rep lacem en t b o d y  of m ag n e tite , 
w ith  m in o r am o u n ts  of p y r ite  an d  chalco p yrite , 
on th e  c o n tac t of c ry s ta llin e  lim esto ne  a n d  a  basic 
lav a  flow of th e  V ancouver series. M ag n e tite  .is 
m o st ab u n d a n tly  developed on  th e  so u th ern  h a lf 
of th e  g roup , w id th s  of 25 f t. of fa ir ly  p u re  m in era l 
h av in g  been  observed  b y  th e  w rite r . T he 
gangue con sists  essen tia lly  of ca lc ite  a n d  some 
ch lo rite . C on tac t m etam o rp h ic  s ilica tes  a re  absen t 
o r sp a rin g ly  developed in  p a r ts  ex am ined  b y  th e  
w rite r . T he so u th ern  en d  of th e  d ep osit, w here 
m a g n e tite  is m o st a b u n d a n t, is  close to  th e  co n tac t 
of a n  in tru s iv e  body  of g ran o d io rite . A t th e  n o rth  
o r n o rth -w este rn  end , th e  d ep o sit h as  changed  to  
a  siliceous rep lacem en t w ith  q u a rtz , p y r ite , and  
a  l i t t le  chalco p yrite . Som e sp h a le rite  w as observed. 
T he tre n d  of th e  d ep osit, w h ich  follows th e  bedding  
of th e  lim estone , is n o rth w est, a n d  th e  d ip  is 
p ro b ab ly  steep  to  th e  sou thw est.

(б) Copper Deposits.— (i) Nimpkish Copper Group. 
— O n th is  g roup  of c la im s, a  b an d  of w h ite  to  g rey  
c ry s ta llin e  lim esto ne , possib ly  a b o u t 1,000 ft. th ic k , 
overlies ex tru s iv e  an d es ite s  an d  b asa lts  of th e  
V ancouver series. T he av erag e  s tr ik e  of th ese  
rocks is  ea s t an d  w est an d  th e  d ip , w here u n d is tu rb ed  
by  in tru s io n s , v a ries  from  h o rizo n ta l to  15° to  th e  
sou th . T h e lim esto ne  is  in tru d ed , on  th e  sou th  
an d  east, b y  a  la rg e  to n gu e  of g ran o d io r ite , so 
t h a t  th e  sed im en ts  an d  v o lcan ics occupy  a  la rg e  
b ay  in  th e  in tru s iv e  rock. N ea r th e  g ran o d io rite , 
th e  lim esto ne  is  severely  co n to rted , v e r tic a l d ips  
being  com m on, b u t  fu r th e r  aw ay  from  i t  th e  
c o n to rtio n  becom es less p ronounced , passin g  
th ro u g h  a  series of open  folds to  th e  n ea rly  h o rizo n ta l 
a t t i tu d e . I t  is p ro bab le  t h a t  th e  m a jo r s tru c tu re  
is  a n tic l in a l a round  an d  o ver th e  in tru s iv e  body. 
M any fine g rained , g reen  lam prop h yre  dykes cu t 
th e  vo lcan ics, th e  lim esto ne , a n d  th e  g ran o d io rite . 
T h e ir  average s tr ik e  is  ap p ro x im a te ly  due east. 
On th e  b asis  of ra th e r  h a s ty  m icroscopic ex a m in a ­
tio n , th e y  m ay  be classified as  an d es ite s  an d  
d io rites , dep en d ing  on  th e i r  te x tu re . T hey  
co n sist of a b u n d a n t n arro w  la th s  of p lag ioclase 
fe lspar w ith  som e o rth o clase , a  l i t t le  q u a r tz , an d  
m in o r am o u n ts  of ch lo rite , h ornb lende, m ag n e tite , 
a p a tite , an d  au g ite . T h e y  h av e  been  ex ten s iv ley  
ca rb o n a ted  an d  som ew hat se ric itized , so th a t  i t  is
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difficu lt to  a sce rta in  th e ir  o rig in al com position . 
T h e  g ran o d io rite  con sists  of q u a rtz , oligoclase, 
a n d  orthoclase , w ith  b io tite , hornb lende, ch lo rite , 
p y r ite , an d  a p a ti te  fo rm ing  th e  m in o r co n stitu en ts . 
T h e  lim esto n e  is ex cep tio n ally  p u re  th ro u g h o u t, 
v a ry in g  in  colour from  w h ite  to  g rey .

T h e  p rin c ip a l m in era l show ings occur in  th e  
lim esto ne , w est of C opper Creek, in  a  zone some 
400 ft. w id e ad jo in in g  th e  c o n tac t of th e  g ran o ­
d io rite . In  e lev atio n  th e y  v a ry  from  2,350 ft. 
to  3,000 ft. above sea level b y  b aro m eter. A t th e  
t im e  of ex am in a tio n , no w ork  b u t  surface s trip p in g  
h ad  been done, b u t  th is  revealed  im p o rta n t showings 
a t  in te rv a ls  for a  d is tan ce  of a b o u t 3,000 ft. in  an  
ea s t an d  w est d ire c tio n  along th e  c o n tac t zone.

proved . T he rep lacem ents v a ry  in  size from  
m ere s trin g ers  to  solid  bodies 10 or 1 5 f t. w ide, 
an d  th ese  bodies are  o ften  a lm ost p u re  ch alcopyrite . 
F re q u en tly , b u t  n o t alw ays, sp h alerite  is associated  
w ith  ch alcopyrite , an d  occasionally  i t  is found as 
sep ara te  bodies in  w hich  th e re  is l i t t le  o r no co p p e r. 
P y r ite  an d  p y rrh o ti te  likew ise v a ry  considerab ly  
in  q u a n tity . T he la rg est surface s tr ip p in g , a t  
th e  w est end  of th e  developm ents, exposes heavy , 
b u t  e r ra tic  copper m in era liza tio n , w ith  p y r ite  
p y rrh o ti te , an d  sp h alerite  also p resen t, o ver an  
a re a  of ab o u t 5,000 sq. ft. O th er show ings are 
equally  rich , or rich er, b u t n o t generally  as extensive. 
A  p a rtic u la rly  r ic h  zone is exposed in  th e  canyon  
of C opper C reek on  th e  ea st end of th e  w orkings,

T he c o n ta c t of th e  g ran o d io rite  is ap p are n tly  
exceedingly  irreg u lar , an d  th e  d is tr ib u tio n  of th e  
m in era liza tio n  is  ev id en tly  in  som e w ay re la ted  to  it. 
N um erous dykes of g ran o d io rite  c u t th e  lim estone 
w ith in  th e  m in eralized  zone. T he b ed ding  of th e  
lim esto ne does n o t ap p ea r to  hav e  exerted  an y  
im p o rta n t con tro l on th e  m in era liza tio n , b u t  in  
sev era l in stan ces  ex cep tio n ally  good ore w as found 
a long  th e  w alls of th e  green lam p ro p h y re  dykes 
in  th e  lim estone .T he ore m in era ls  iden tified  on th e  p ro p e rty  
in c lud e  p y r ite , cha lco p yrite , sp h alerite , and  
p y rrh o ti te , an d  ch a lco p yrite  is  b y  fa r th e  m o st 
a b u n d a n t. O x id a tio n  p ro d u cts  in d ica te  th a t  th e  
s p h a le rite  p ro b a b ly  ca rries  cadm ium . T he gangue 
m in era ls  include ca lc ite , q u a rtz , g a rn e t, epido te, 
a c tin o lite , ch lo rite , an d  seric ite . T he ore m inerals 
o ccur as ir reg u la r rep lacem en t bodies in  th e  lim e­
s ton e , a n d  no defin ite  a t t i tu d e  has as y e t been

an d  lies close to  th e  co n tac t of th e  g ran o diorite . 
In  all th e  show ings, irreg u la r blocks of lim estone, 
show ing l i t t le  effect of m ineraliz ing  solutions, 
occur th ro u g h o u t th e  ore an d  m ay  be com pletely  
su rrou n ded  by  ore m in erals  on th e  surface. These 
blocks range in  d iam e te r from  a few inches to  m any 
feet. As a  genera l ru le , co n tac t m etam orphic  
s ilicates, of w hich  g a rn e t is  m o st a b u n d an t, are 
found  in  q u a n t i ty  only  w here g ran o d io rite  is 
exposed n ea rby . In  m an y  of th e  rich es t ore 
show ings th e y  a re  ab sen t. T hey  seem  to  be m o st 
ab u n d a n t im m edia te ly  ad jo in in g  th e  m ain  co n tac t 
of th e  g ran o d io rite , b u t  a re  also associated  w ith  
sm all dykes of th a t  rock . M agn etite  is a t  tim es 
in te rg ro w n  w ith  th e  g arn e t, b u t, as a  general rule, 
in  th e  lim esto ne  aw ay  from  th e  g ran o d io rite , i t  
occurs as iso la ted  ta b u la r  bodies of fa irly  pure 
m ineral. I t  is n o t generally  p resen t in  th e  ore.

W ith in  th e  g ran o d io rite , several show ings of
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m in era l h av e  been  found  an d  m o st of th em  lie 
in  th e  bed  of C opper Creek. T he b es t exposure 
is 1,400 ft. so u th ea st of th e  g ran o d io rite  co n ta c t, 
an d  consists  of a  ra th e r  n arro w  v e in  zone, exposed 
fo r 75 ft., of seric itized  g ran o d io rite  an d  q u a rtz , 
w ith  v e in le ts  an d  d issem ina tio n s of p y r ite , 
ch a lco p yrite , an d  m olybden ite . T he g ran o d io rite  
is ex tensiv ely  sheared. F u r th e r  n o rth w est, 
to w ard s  th e  co n tac t, a re  o th e r sm aller show ings 
of ch a lco p y rite  an d  m o ly bd en ite , an d  one la rge 
undeveloped  o u tcro p  of p y rite .

A t o th e r p laces on th e  claim s, well rem oved  from  
th e  m ain  a rea  of m in era liza tio n , th e re  are  show ings 
of m ag n e tite  an d  ch a lco p y rite  w h ich  w ere n o t 
exam ined  in  d e ta il. T hey  in d ica te  a  w idespread  
m in era liza tio n  in  th e  lim esto ne an d , in  one place, 
p y r ite , p y r rh o ti te , an d  ch a lco p yrite , w ith  g arn et, 
ep id o te , an d  m ag n e tite , w ere n o ted  in  im p o rta n t 
am o u n t in  an d es itic  lav a  flows u n d erly in g  th e  
lim estone .

T he fu tu re  of th e  p ro p e r ty  d epends on th e  
d ev elo p m en t of th e  show ings in  th e  lim estone . 
T he m in era liza tio n  in  th e  g ran o d io rite  an d  in  th e  
volcanics is, re la tiv e ly , u n im p o rta n t. T he irreg u la r 
n a tu re  of th e  m in era liza tio n  an d  lack  of a lte ra tio n  
in  th e  lim estone w ill m ake sy s tem a tic  d evelopm en t 
som ew hat difficult, b u t  th e  g rad e  of o re exposed  
is excellen t an d  th e  surface show ings a re  h a rd  to  
b ea t. T he d ep th  to  w hich  m in era liza tio n , in  
its  surface form , w ill ex tend , w ill no d o u b t depend  
on th e  d ep th  to  w hich  th e  lim esto n e  p ers is ts  ; 
th is  q u estio n  should  be easily  solved b y  d rillin g , 
as th e  u n d erly in g  volcan ics a re  well exposed on 
th e  claim s. O ne of th e  ch ief p o in ts  of in te re s t 
is th e  fa c t t h a t  th e  co p per m in era liza tio n  is 
ev id en tly  d is tin c tly  la te r  th a n  th e  in tru s io n  of 
th e  g ran o diorite . U nd o ub ted ly  th e  m in era liz ing  
so lu tions arose a t  a  tim e  w hen  th e  o u te r  c ru s t 
of th e  in tru s io n  w as well cooled, an d  i t  is p ro b a b le  
th a t  th e y  w ill be found  to  be m o st closely  associated  
in  tim e  of in tro d u c tio n  w ith  som e of th e  com ple­
m e n ta ry  dykes w hich  a re  fo u nd  in  th e  a rea . T he  
lack  of m ag n e tite  an d  h ig h - tem p era tu re  s ilicates 
n ea r m uch  of th e  co p per o re m akes one h e s ita te  
to  p lace th e  d ep o s it in  th e  ty p ic a l co n tac t- 
m etam o rp h ic  group . T he w ri te r  w ould p re fe r to  
classify  i t  m erely  as a  h ig h  te m p e ra tu re  rep lace­
m en t d ep o s it in  lim estone.

(ii) Smith Group.— W hen  th e  w rite r  ex am ined  
th is  g roup , th e  c laim s w ere ju s t  b e in g  s ta k e d  an d , 
indeed , no real ore h a d  been found . On th e  claim s,

w hich  a re  on S m ith  Creek, 1J m iles n o r th e a s t of 
th e  m o u th  of L im e C reek, a  series of well b an d e d  
q u a rtz ite s  a re  u n d e rla in  b y  severa l h u n d red  fee t 
of lim estone , w hich  overlies a  g rea t th ickn ess of 
v o lcan ic  rocks. T h e  local s tr ik e  is n o rth w e st 
a n d  th e  d ip  40° to  th e  sou th w est. T hese rocks 
are  c u t b y  num ero us q u a rtz -p o rp h y ry  dykes w hich 
h av e  a  g enera l t r e n d  of N . 70° E . On th e  so u th  
side of th e  creek, a  body  of g ran o d io rite , of unk no w n  
size, tru n c a te s  th e  sed im en ts  a n d  volcan ics. H o rn ­
blende, ep id o te , g a rn e t, an d  li t t le  p y r ite , p y r rh o ti te , 
a n d  ch a lco p y rite , w ere n o ticed  n ea r th e  c o n ta c t 
of th e  in tru s iv e  an d  n e a r som e of th e  dykes. T he 
co n ta c t of lim esto ne  an d  q u a rtz ite s  seem ed to  
be a  favoured  zone fo r m in era liza tio n . A ltog ethe r 
th e  show ings of m in e ra liza tio n  w ere large, b u t  n o  
ore w as exposed. H ow ever, th e  chances of 
d iscovering  r ich er m in era liza tio n  w ere considered  
to  be excellen t.

C o n c l u s i o n s . — T he a rea  su rro u n d in g  N im p kish  
lake an d  ea s t an d  so u th  th e re fro m  is  co nsidered  
to  be a n  excellen t p ro sp ec tin g  g round. M ineral 
deposits  co n ta in in g  v a lu ab le  co p per co n ten ts  h a v e  
a lre ad y  been  fo und  ad ja c e n t to  th e  lake , an d  th e  
g enera l geology, w ith  its  p re d o m in a n t n o r th ­
w este rly  tre n d , enables one to  ex te n d  co n d itio n s  
as th e y  ex is t n e a r th e  lake  fo r a  co n side rab le  
d is tan ce  to  th e  so u th east. I t  is to  be exp ec ted  
th a t ,  as p ro sp ec tin g  proceeds fu r th e r  aw ay  from  
th e  lake , ad d itio n a l bodies of g ran o d io rite , w ith  
w hich  th e  m in era liza tio n  is u n d o u b ted ly  asso c ia ted , 
w ill be found . T h e  w ork  w hich  h as  been  done on 
n o r th e rn  V ancouver is lan d  in d ica te s  c lea rly  t h a t  
m in e ra l d ep osits  a re  fo u nd  m o st com m only  :

(1) In  th e  general v ic in i ty  of in tru s iv e  bodies of 
g ran o d io rite  o r s im ila r igneous rocks.

(2) In  lim estone , e ith e r  fa irly  close to  such  a 
co n ta c t o r a t  th e  c o n ta c t of lim esto n e  a n d  som e 
o th e r rock , such as q u a r tz i te  o r lav a , of th e  
V an co u ver series.

(3) O ccasionally  in  an d és ite  o r b a s a lt  la v a  flows.
(4) Also occasionally , in  sheared  a n d  frac tu red  

arg illite s  an d  calcareous a rg illite s. In  th is  case  
th e  d ep osits  a re  m ore lik e ly  to  be q u a rtz -c a lc ite  
vein s th a n  th e  n o rm al h ig h -te m p e ra tu re  rep lace­
m en t bodies of th e  d is tr ic t. I t  is  well to  re m em b er 
th a t  th e  ac id ic  an d  b asic  dykes, m en tio n ed  ab o ve , 
w hen p re sen t in  ab u nd an ce , in d ic a te  p ro x im ity  
to  a  la rg er in tru s iv e  m ass an d , co n seq u en tly , 
fav o u rab le  p ro sp ec tin g  g ro un d  in  m an y  cases.

C O N C E N T R A T IO N  EFFIC IE N C IE S O F  B L A N K ET  M A T E R IA L S
In  Bulletin No. 27 of th e  K o lar Gold F ie ld  M ining  

an d  M etallu rg ica l S ociety , A. F . H osk in g  h as m ad e 
a  com parison  of th e  co n cen tra tio n  efficiencies of 
In d ia n  b lack  b lan k e t an d  of E ng lish  co rd u ro y , in  
a d d itio n  to  com parisons of th e  co st an d  re sp ec tiv e  
lives of th ese  clo ths. T he  a u th o r  p o in ts  o u t th a t  
b lan k e tin g  is  a  p rim itiv e , b u t  n evertheless efficient, 
m e th o d  of o b ta in in g  gold co n cen tra tes  w hich  has, 
of recen t years, a lm ost e n tire ly  ta k e n  th e  p lace of 
p la te  am a lg am a tio n  on th e  K o lar goldfield an d  on 
th e  R an d , chiefly on  acco u n t of co arser c rush ing  
ad o p ted  in  s tam p  m ills. In  S ou th  A frica co rd u ro y  
is used  ex tensiv e ly , b u t  o n ly  in  th e  tu b e-m ill 
c ircu it. T he rough  riffled surface of co rd u ro y  seem s 
to  be p a r t ic u la r ly  good in  ca tc h in g  an d  h olding  th e

free gold su lph ides, w h ich  a re  v e ry  re ad ily  w ashed  
off b y  w a te r  sp ra y s  as used  in  b la n k e t m ach ines, 
or b y  h an d  la b o u r in  w a te r  ta n k s .

W hen  a  s tre a m  of p u lp  is  se n t o ve r a  p iece  of 
b la n k e t o r co rd u ro y , th e  h ea v ie r  p a rtic le s , fa lling  
m ore ra p id ly  th a n  th e  lig h te r  ones, s e tt le  on  th e  
b la n k e t o r co rd u ro y , an d  g e t en tan g led  in  th e  n ap  
of th e  fo rm er, o r held  b y  th e  riffles of th e  la tte r , 
w h ils t th e  l ig h te r  p artic les  a re  ca rried  off in  th e  
c u rren t, w hich  is of course s tro n g es t an d  m o st ra p id  
a t  th e  surface of th e  s tre am , a n d  slow est a t  t h e  
b o tto m . As soon as th e  n a p  of th e  b la n k e t, o r  
riffle of th e  co rduroy , has  becom e filled w ith  p a rtic le s  
of m in era l, e tc ., i t  p resen ts  a  sm oo th  surface, an d  is  
th u s  unab le  to  ca tc h  an y  m o re ; th erefo re , b efo re
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th is  s tag e  is reached  i t  is necessary  to  w ash  o u t 
th e  p artic les  of m in era l, e tc ., from  th e  b lan k e t o r 
co rd u ro y , an d  to  expose clean surfaces to  th e  
s tre am  of p u lp . I t  is im p o rta n t t h a t  th e  p u lp  
should  flow in  a  th in  an d  fa ir ly  ra p id  s tream , and  
its  u n ifo rm ity  across th e  w id th  of th e  b lan k e t s trak e  
o r  m ach ine  is im p o rta n t.

C are should  be exercised  in  th e  selection  of th e  
b lan k e t, w hich  should  n o t be v e ry  coarse, b u t be 
s tro n g  a n d  closely w oven, w ith  a  sh o rt, s tiff nap.

M i l l  B l a n k e t  S t r a k e s . — T he 1,250 lb. (average 
ru n n ing  w eight) s tam p  m ill a t  th e  O oregum  m ine, 
crushes th ro u g h  screens 9 holes p e r sq. in ., th e  d u ty  
being  a b o u t 13 to n s  p er s tam p , an d  ap p ro x im ate ly  
35 s tam p s a re  used fo r c rush ing  13,500 tons.

A n inclined  an d  a d ju s tab le  w ooden tab le , w hich 
fo rm erly  su p p o rted  a  copper am a lg am atin g  p la te , 
h as  now  a  lo n g itu d in a l s tr ip  dow n th e  cen tre , th u s  
fo rm ing  tw o  s tra k e s, w hich  arra n g em e n t affords 
m ore co n ven ien t han d lin g . T he s trak es  are  stepped  
in to  sections of ab o u t 3 ft ., w ith  1 in . drops betw een. 
In d ian  b lack  b lan k e t is used, th e  to p  section  being 
changed  ev e ry  h our, th e  m idd le  section  every  tw o 
hours, an d  th e  b o tto m  section  ev ery  th re e  hours. 
D is tr ib u tin g  tro u g h s  are  used to  ensure equal 
a p p o rtio n m en t of th e  p u lp  over th e  w hole tab le , 
w hich has a  fa ll of 1 in  6 o r 1 6 6 % . T he p u lp  ra tio  
is a b o u t 8 w a te r  to  1 ore.

T he follow ing ta b le  shows g rad ings of th e  9-hole 
p e r sq. in . pu lp , as p roduced  an d  passed over th e  
m ill b lan k e t strakes.
Screens

I.M .M . + 6 0  + 1 0 0  + 1 5 0  + 2 0 0  -2 0 0
P ercen tag e  65'15 8 50 6 30 4 05 16'00

E ach  section  is covered  b y  a  s tr ip  of b lan k et, 
th e  sizes b eing  :

Top. Middle. Bottom.
3 ft. 9 in . b y  3 ft. 6 in . b y  3 ft. 6 in . b y  

3 ft. 0 in . 3 ft. 0 in . 3 ft. 0 in. 
S q . f t .  11-25 10-50 10-50

T o ta l sq. ft. p e r  section  32 25
do. p e r ta b le  64'50

T he consum ption  of In d ian  b lack  b lan k e t, 72 in. 
w ide, on  th e  m ill s tra k e s  d u rin g  1929 w as 1,705 
lineal feet, o r 853 sq. ft. p e r  m o nth . E ach  ta b le  
requ ires  64-5 sq. ft. of b lan k e t covering. T he 
n u m b er of sets  of b lan k e t covers used p e r m onth  
for 7 m ills, o r 35 s tam p s, is, therefore , equ iv alen t 
to  13-25, o r a  life of 16-5 days p e r set.

T he cost of In d ia n  b lack  b lan k et, 72 in . w ide, is 
Rs. 3 -4 -7  p e r y a rd , or 18 sq. ft., a  se t of covering, 
th erefore , costs R s. 11-12-6 . F iv e  stam p s, a t  13 
to n s  p e r s tam p  o ver 16-5 days, w ould  pass 1,072 
to n s  o v e r one se t of b lan k e t covering , th e  cost being 
•176 an n as  p er to n  m illed for m ill b lan k e t co n cen tra­
tion .

C o m p a r a t i v e  T e s t s  m a d e  b e t w e e n  I n d i a n  
B l a c k  B l a n k e t  a n d  E n g l i s h  C o r d u r o y  C l o t h  
u s e d  o n  B l a n k e t  M a c h i n e s  i n  T u b e - M i l l  
C i r c u i t . — T his te s t  w as co n ducted  o ver a  period  
of 28 days. N ew  covers w ere used  in  s ta r tin g . T he 
In d ia n  b lan k e t loses its  n ap  com pletely  a f te r  16 
d ay s use, th u s  i t  gets less efficient rap id ly , w hereas 
th e  co rd u ro y  re ta in s  its  co rrugations, o r riffling, 
to  th e  la st. R e la tiv e  co n cen tra tio n  efficiency is 
g iv en  la te r  on in  these te s t  resu lts.

S i z e s  a n d  C o s t s  o f  C o v e r s .—
Indian Blanket. Corduroy.

W id th  72 in. 45 in.
L en g th  2 |  yd . 4 yd.
G rad e  or F all on B lan k e t M achines =  23% .

G r a d i n g s  o f  T u b e - M i l l  P u l p  o v e r  B l a n k e t  
M a c h i n e s .—

+  60 +  100 +  150 +  200 -  200
5-8 9-2 19-95 14 95 50 1 %

D i l u t i o n  o f  P u l p  o v e r  B l a n k e t  M a c h i n e s . —  
4 w a te r to  1 ore 

Solids over b lan k e t m achine co rduroy  a rea  is 
T5 to n s  p er sq. ft. p e r 24 hours.

C o s t  p e r  C o v e r .—
2|- y d . a t  R s. 3 -4 -7  =  Rs. 8 -3 -3  or 1314  annas. 
4 yd . a t  Rs. 3 -4 -3  =  R s. 1 3 -1 -0  o r 209 annas. 
A v e r a g e  L i f e . —

Cost p er cover p e r day  
C ost p e r cover p er 

m achine 
Cost p e r 18 m achines . 
L ife p e r cover 
Tons p e r 35 days, a t

33,000 p e r 31 d a y s ’ 
m o n th  .

Cost p e r to n

Indian
Black

Blanket.
3'75 annas.
1314  as. 

2,365-2 „
35 days

English 
Corduroy. 

3 42 annas.
209 as. 

3,762 ,,
61 days

37,256 64,935
■063 as. '058 as.

Note.— T he co rduroy  used in  th ese  te s ts  is th e  
first lo t im p o rted . T he base of th e  m ate ria l gave 
o u t before th e  riffle or co rd u ro y  p a rt . 500 y ard s 
of ‘ Im proved  C orduroy ,’ h av e  since been  ordered 
w hich  should  give even b e tte r  resu lts  on b lan k e t 
m achines. T he w rite r  doubts if corduroy  w ould be 
econom ical w here th e  w ashing p rac tice  is by  h an d  
labour.

R e l a t i v e  C o n c e n t r a t i o n  E f f i c i e n c y . — T he 
b lan k e t m achines a t  O oregum  h av e each a  locked 
co m p artm en t a t  th e  back  end, in  w hich filters are 
fitted . T he w ashing  of th e  b lan k e t is done b y  
w a te r spray , w hich p lays on th e  b lan k e t d uring  its 
passage of one com plete revo lu tion , w hich is 
effected b y  tu rn in g  th e  rollers. W ith  these facilities 
i t  w as possible to  weigh th e  co ncen trates  produced  
each d ay  an d  o b ta in  rep resen ta tiv e  sam ples for 
assaying. F o r th e  te s ts  tw o m achines w ere fitted  
w ith  In d ian  b lan k e t an d  tw o w ith  E nglish  corduroy, 
an d  special care  w as ta k e n  th a t  th e  pu lp  to  these 
selected b lan k et m achines should  be even as possible 
in  d en sity  an d  value.

T he te s ts  w ere carried  o u t over a  period  of 28 
days, w ith  resu lts  as below :—

T w o B l a n k e t  M a c h i n e s  
w i t h  :

Indian
Black English

Blanket. Corduroy.
28 d a y s ’ te s t . 28 d ay s’ test.

D ry  w eigh t of concen­
t r a te  p roduced  . 5,769 lbs. 3,967 lbs.

E stim a te d  gold co n ten ts  84 56 ozs. 155 23 ozs.
T he co rd u ro y  gave a  co n cen tra te  of 45-5% , less 

w eigh t o r q u a n t ity  for fu rth e r tre a tm e n t, w hilst 
th e  recovery  of gold values w as 83-5% higher, for 
70-67 oz. m ore gold w ere e x trac ted  b y  th e  tw o 
m achines u sing  corduroy.In  h is co n trib u tio n  to  th e  d iscussion on Mr. 
H o sk in g ’s p ap e r Mr. J . R . H . R obertson  w ro te to  
th e  effect th a t  th e  M ysore m ine tub e-m ill and 
b lan k e t co n cen tra tio n  p la n t w as s ta r te d  in  1917, 
w orking on s tam p  m ill p la te  am algam ation  ta ilings 
an d  th e  re -tre a tm e n t of dum p sand cyanide ta ilings. 
As a  co n cen tra tin g  m edium  variou s ty p es  of 
b lan k ets , b o th  of E ng lish  an d  In d ian  m anufac tu re , 
were tr ied , b u t in  all cases th e  life was short, th e
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n ap  soon d isap p earin g , w ith  re su ltin g  fa ll in  con­
c e n tra tin g  efficiency ; n e ith e r w ould  th e  m a te r ia l 
sa tisfa c to r ily  w ith s ta n d  fo r a  reason ab le  t im e  th e  
h an d-w ash in g  w hich  is p rac tised  th e re . C oir 
m a t tin g  of v e ry  fine te x tu re  w as also tr ie d , b u t  
likew ise p ro v ed  u n sa tisfac to ry . T h ereafter, 
B angalo re  ca rp e ts  o r m ats, 4 ft. b y  2 ft., w ere g iven  
a  tr ia l , an d , h av in g  p ro ved  th e  m o st sa tisfac to ry  
m a te r ia l overall, th e y  s til l  re m a in  in  use. T hey  
now  co st R s. 3 -1 -0  each, an d  h av e  an  av erag e  
life of 35 days.

A bo u t te n  y ea rs  ago co rd u ro y  clo th , p ro b a b ly  of 
E ng lish  m an u fac tu re  an d  as used  in  th e  R a n d  
p lan ts , w as ex p erim en ted  w ith , b u t  th is  m a te r ia l 
also w ould  n o t sa tisfa c to rily  w ith s ta n d  th e  han d lin g , 
w hich  is as M r. H osk in g  suspected . H ow ever, now  
th a t  a n  ‘ im p ro ved  co rd u ro y ,’ to  M r. H osk in g 's  
specification , w ill sh o rtly  be av a ilab le , i t  is th e  
in te n tio n  to  g ive such  a  t r ia l  a t  th e  M ysore m ine 
p la n t ; a lth o u g h  th e  m a te r ia l a t  p re sen t in  use is 
g iv ing  h ig h ly  sa tisfa c to ry  resu lts.

In  Ju n e  la s t  th e  p rac tice  of p la te  am a lg am atio n  
a f te r  s tam p  m illing  w as ab and on ed  in  fav o u r of 
b lan k e t co n cen tra tio n , an d , as th e  re - tre a tm e n t of 
dum p  san d  h ad  been com pleted  a t  a  p rev io u s d a te , 
th e  M ysore p la n t now  deals only  w ith  c u rre n t ore.

A  com parison  of M ysore m etho d s of b lan k e t 
co n ce n tra tio n  w ith  th o se  of O oregum  m ine w ill, i t  
is  hoped , p ro v e  of in te re s t an d  value. B y  a  cone 
system  of d e-w atering , th e  s tam p  m ill pu lp , g round  
to  8-m esh ( =  64 holes p e r sq. in .), is reduced  in  b u lk  
to  a b o u t 4 w a te r to  1 of ore, an d  th is  p u lp , c o n ta in ­
in g  17,000 to n s  ore p er m o n th , is  passed  o ve r 36 
m a t s tra k e s  se t a t  a n  in c lin a tio n  of 23% . B y  th is  
m eans i t  is possible to  deal w ith  th e  above to n nage 
of ore on  th re e  tab les , h av in g  a  to ta l  m a t a rea  of 
288 sq. ft. ; a g a in s t O oregum ’s 451-5 sq . ft. on 
13,500 to n s  =  568-5 sq. ft. p e r 17,000 to n s, w ork ing  
on  a  3-m esh ( =  9 holes p e r sq . in .) p u lp  of 8 w a te r 
to  1 of ore.

In  th e  M ysore tu b e-m ill c irc u it th e  sam e m a t 
system  is in  use, th e  only  v a ria tio n  being  th a t  
in  th is  case th e  m ats  a re  se t a t  a  21%  slope. T he 
a rea  of B angalo re  m a ts  in  th is  tu b e-m ill c irc u it is 
384 ft. fo r 17,000 to n s  of ta ilin g s  h an d led  th ereo n  
p e r m o n th  ; th is , co m pared  w ith  th e  O oregum  figure 
g iven, of 810 sq. ft. fo r 33,000 to n s  =  417 sq . ft. 
fo r 17,000 tons. T he m a t costs fo r b o th  s tam p  m ill 
an d  tu b e-m ill c irc u its  a t  M ysore w ork  o u t a t  0-207 
an n as  p e r to n  h an dled , a g a in s t O oregum ’s 0-239 
an n as in  th e  case of In d ia n  b la n k e t th ro u g h o u t, or 
•234 an n as p e r to n  w ith  b lan k e t on th e  s tam p  m ill 
s tra k e s  an d  co rd u ro y  on th e  c o n ce n tra tin g  m achines 
in  th e  tu b e-m ill c ircu it.

S H O R T  N O T IC ES
D ra g -L in e  E xca va to rs.— D ipl.-Ing . B ru ck m an n  

describes re c e n t d rag -lin e  ex cav a to r p rac tice  in  
G erm an y  in  th e  Engineer fo r O ctob er 10.

U n w a terin g  of M ine W orkings.—-In th e  South 
African M ining and Engineering Journ al fo r O ctob er 
4, A. L. E g a n  m a th e m a tic a lly  an a ly ses  th e  t im e  
re q u ired  fo r b a lin g  o u t m in e  w ork ings w ith  th e  
av a ilab le  w in d in g  eq u ip m en t.

Z inc S m e ltin g .— B u lle tin  324 of th e  U n ite d  
S ta te s  B u reau  of M ines b y  C. G. M aier d iscusses 
z inc  sm e ltin g  from  a  chem ical an d  th e rm o d y n a m ic  
v iew p o in t.

G eo p h ysica l S u rv ey s.— S um m aries  of re su lts  
from  g eophysical su rv eys  a t  v a riou s p ro p e rtie s  
a re  g iv en  in  T ech n ica l P u b lica tio n  No. 369 of th e

A m erican  In s t i tu te  of M in in g  an d  M etallu rg ica l 
E ng in eers .

H otch k iss S u p erd ip  M a g n eto m eter .— N . H .S te a rn  describes  p ra c tic a l g eo m ag ne tic  ex p lo ra tio n  
w ith  th e  H o tch k iss  S up erd ip  m a g n e to m e te r in  
T ec h n ic a l P u b lica tio n  N o. 370 of th e  A m erican  
In s t i tu te  of M in ing  a n d  M etallu rg ica l E ng in ee rs .

M agn etic  In v estig a tio n s  in  E co n o m ic  G eology .— A p a p e r  re a d  b y  R . K ra h m a n n  b efo re  
th e  G eological S o c ie ty  of S ou th  A frica  on  J u ly  28 
discusses m ag n e tic  in v es tig a tio n s  as a n  a id  to  
econom ic geology.

P itc h b len d e  in  C an ad a.— C. W . K n ig h t, in  
th e  Canadian Mining Journ al fo r O ctob er 10, 
describes occurrences of p itc h b le n d e  a t  G rea t 
B ea r L ak e , N o rth w es t T e rr ito rie s , C anada.

M icro sco p ic  E x a m in a tio n  of O res.— P .
E rm iesco  deals w ith  th e  u se of th e  re flec tin g  
m icroscope in  o re ex a m in a tio n  in  Engineering and 
Mining World fo r  O ctober.

M ount Isa  M ines.— T h e  firs t p a r t  of a  d esc rip ­
tio n  of “  M t. Isa  : I t s  M ines a n d  P la n ts ,” b y  
E . C. B. H ed en , ap p ea rs  in  th e  Chemical Engineering 
and Mining Review of M elbourne fo r S ep te m b e r 5.

R E C E N T  P A T E N T S  P U B L IS H E D
I V  A copy o f the specification o f any o f the patents mentioned in  this column can be obtained ly  sending  1 s. to the Patent Office, Southampton Buildings, Chancery Lane, London, W .C . 2 , with  a note o f the number and year o f the patents.

13,011 of 1929 (334,500). E . A. A . G r ö n w a l l  
an d  H . J . H . N a t h o r s t ,  S tockho lm . O res a re  
redu ced  in  a  s h a f t  fu rn ac e  b y  m e a n s  of a  
ca rbonaceous re d u c in g  a g e n t, th e  com bustib le  
gases escap ing  a t  th e  u p p e r p o r tio n  of th e  fu rn ace  
b e in g  b low n b ack  in to  th e  ch arge  a f te r  b e in g  
ad m ix ed  w ith  a  q u a n t i ty  of oxy gen .

15,993 of 1929 (333,936). H . N . W o o d  an d  
J . R . B o n d ,  N ew castle . A  fo o t s te p  o r shoe 
d ev ice  is  p ro v id ed  fo r s te e l p i t  p ro ps a n d  arch es 
w hich  p re v e n ts  th e m  from  s in k in g  in to  th e  floor.

16,314 of 1929 (334,190). I .  G. F a r b e n i n d u s t r i e  
A.-G ., F ran k fo rt-o n -M a in , G erm an y . M etal 
ca rb id es  a re  rem ov ed  from  soo t b y  tr e a t in g  th e  
m ix tu re  of soo t a n d  m e ta l ca rb id es  w ith  carbon  
m onoxide a t  a  te m p e ra tu re  b e tw e en  50° C an d  
210° C, if  n ecessary  u n d e r  in c reased  p ressu re  an d  
w ith  th e  a d d itio n  of tra c e s  of su lp h u r as a n  
ac ce le ra tin g  ca ta ly st.

18,636 of 1929 (313,858). L. S t u r b e l l e ,
Stockel-B ruxelles, B elgium . Im p u rit ie s  in  th e  
leach  liq u o r o b ta in e d  in  th e  ac id  e x trac tio n  of 
zinc o r s im ila r m eta ls  a re  rem o v ed  b y  p assin g  
th e  liq u o r th ro u g h  a  cak e  of th e  su lp h id e  of th e  
m e ta l befo re  e lectro lysis.

19,385 of 1929 (334,976). I .  G. F a r b e n ­
i n d u s t r i e  A.-G. Im p ro v e m en ts  in  th e  m an u fac tu re  
an d  p ro d u c tio n  of m e ta l carbony ls.

26,115 of 1929 (334,697). G. D i c k i n s o n ,  B u rto n - 
o n -T ren t. A rched  b a rs  fitte d  w ith  shoes a re  
em ployed  in  th e  s u p p o rt of th e  roo f of m in e  
w ork ings.

27,418 of 1929 (319,356). V. S t a h l w e r k e
A .-G ., D üsseldorf, G erm an y . T h e  a d d itio n  of
finely  d iv id ed  co p per o r co p per o x ide  to  ox id ic  
iro n  com pounds p roduces a  co n sid e rab ly  in c rea se  
th e  y ie ld  of iron  ca rb on y l an d  fa c ilita te s  th e  reac tio n .

27,750 of 1929 (335,051). M i n e s  D o m a n i a l e s  
d e  P o t a s s e  d ’A l s a c e ,  M ulhouse, F ra n c e . A 
source of a l te rn a tin g  c u rre n t a n d  a  v o ltm e te r  a re  
a rra n g ed  in  series  in  a  c irc u it a t  tw o p laces in  th e
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ground, a  m ax im u m  re a d in g  of th e  v o ltm e te r  
occurrin g  a t  each  p assage of c u rren t, w h ereb y  th e  
e a r th  re s is ta n c e s  can  b e  ca lcu lated .

31,690 of 1929 (334,761). M . M i y a k e ,  J a p a n . C opper g lan ce  is  ro as te d  w ith  a  m ix tu re  of red  
e a r th  a n d  b o n e  ash , th e  m ix tu re  p a r t ly  abso rb in g  
th e  sulphurous gases, th e re b y  redu cing  th e  q u a n tity  se t free .

35,614 of 1929 (334,792). S. H u n t e r ,  P en zance . 
In  a  d ry  c lean in g  ap p a ra tu s  fo r coal, of th e  ty p e  
in  w h ich  th e  coal d ro ps dow n a  ch u te  w hile  an  
a ir-b la s t rem ov es th e  d u s t, th e  in tro d u c tio n  of 
d riv en  ro llers  across th e  p a th  of th e  fa lling  m in era l 
re leases  m u ch  d am p  d u s t w hich  w ould o th erw ise  
pass th ro u g h  th e  a p p a ra tu s .
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A G u id e to  M in ing  in  R h od esia . B y F . P .
M e n n e l l .  P a p e r  backs, iv  +  160 pages, illu stra ted . 
P rice  5s. 6d. B ulaw ayo : R hod esian  P r in tin g  an d  
P ub lish in g  Co.

Les M in era is . É tu d e -P ré p a ra tio n  M écanique- 
M arché. B y  C h .  B e r t h e l o t  an d  D r. J . O r c e l .  
C loth, o ctavo , 544 pages, il lu s tra ted . P ric e  105 fr. 
P aris  : L ib ra ir ie  J .-B . B ailliè re  e t  F ils.

T he G eo logy  of th e  M aryp ort D is tr ic t . B y 
T. E a s t w o o d .  M em oir of th e  Geological Survey  
of E n g la n d  a n d  W ales ; A n ex p lan a tio n  of S heet 
22. P a p e r  b oards, 137 pages, il lu s tra ted . P rice  
3s. L ondon  : H.M . S ta tio n e ry  Office.

S u m m a r y  of P ro g ress  of th e  G eo lo g ica l S u rvey  of G reat B r ita in  an d  th e  M useum  of 
P rac tica l G eology ; 1929. P a r t  I I .  P a p e r  backs, 
80 pages, illu s tra ted . P ric e  2s. L ondon  : H.M . 
S ta tio n e ry  Office.

M eta lliferou s M ines and  Q u arries ; R ep o rts  of H .M . In sp ec to rs  of M ines a n d  Q uarries, 1929. 
P ap e r b acks , 57 pages. P rice  Is . L ondon  : H.M . 
S ta tio n e ry  Office.

List of M ines in  G rea t B ri ta in  an d  th e  Isle  of 
M an, 1929. P a p e r  backs, 380 pages. P rice  5s. 6d. 
L ondon  : H .M . S ta tio n e ry  Office.

P ro ceed in g s  o f th e  T h ird  (T rienn ial) E m p ire  M ining and M eta llu rg ica l C on gress, South  
A frica, 1930 (In  P re p a ra tio n ). F o u r volum es. 
P rice  42s. Jo h an n e sb u rg  : S ec re ta ry  of th e
Congress.

T he G y p su m  In d u stry  of C anada. B y L.
H e b e r  C o l e .  P a p e r  backs, 1 6 4  pages, illu stra ted , 
w ith  m ap . P rice  30 cen ts. O ttaw a  : D e p a rtm e n t 
of M ines.Q uebec. A n n u al R e p o rt of th e  Q uebec B ureau  
of M ines, 1929. P a r t  C ; G eology of th e  B ousquet- 
C adillac Gold A rea, A b itib i d is tr ic t. B y  L . V. 
B e l l  an d  A. M a c l e a n .  P a r t  D ; B erry  M oun ta in  
M ap-area, G aspe. B y  I . W . J o n e s  ; M cK enzie, 
C hibongam ou reg ion . B y  J . A. R e t t y  ; N o rth  
Shore, T adoussac to  E scoum ains. B y  C a r l  
F a e s s l e r .  E ach  p a r t  in  p ap e r backs an d  il lu s tra te d . 
Q uebec : B ureau  of M ines.P ea ce  R iver and G ran d e P ra ir ie  D is tr ic ts , A lb erta  ; G eology an d  W a te r  R esources. B y  R . L. R u t h e r f o r d .  P a p e r  covers, v ii i  -j- 68 
p ages, il lu s tra ted , w ith  m ap. P rice  $1. R ep o rt 
N o. 21 of th e  R esea rch  C ouncil of A lb erta , 
E d m o n to n .T h e G eology  of th e C h ro m ite  and A sb estos  D ep o sits  o f th e  U m vu k w e R ange, L om agundi

an d  M azoe D is tric ts , S ou th ern  R hodesia . B y  
D r. F . E . K e e p .  P a p e r  backs, 104 pages, illu s tra ted , 
w ith  m ap. Geological S urvey  of S ou thern  R hodesia  
B u lle tin  No. 16.

G old C oast C olony : R e p o rt on  th e  M ines 
D ep artm en t, 1929-30. P a p e r folio, 22 pages, 
illu s tra ted . P ric e  2s. L o n d o n : Crown A gen tsfor th e  Colonies.

N igeria  : A nn u al R e p o rt on  th e  M ines D e p a r t­
m en t, 1929. P a p e r  folio, 6 pages, w ith  ap p en d ixes. 
P rice  Is . L ondon : Crown A gents fo r th e  Colonies.

N yasalan d  P ro te c to ra te  : A nn u al R e p o rt of 
th e  Geological S urvey  D e p a rtm e n t, 1929. P a p e r  
folio, 11 pages, w ith  m ap . Zom ba : T he Geological 
Survey.

E gypt : R ep o rt of th e  D e p a r tm e n t of M ines 
a n d  Q uarries, 1928. P a p e r  boards, 44 pages. 
C airo : M in is try  of F in an ce .

W estern A u stra lia  : R e p o rt of th e  D e p a r tm e n t 
of M ines, 1929. Folio size, 141 pages +  76 pages 
s ta tis tic s . P e r th  : D e p a rtm e n t of M ines.

B ritish  G uiana : R e p o rt on  th e  L an d s  an d  
M ines D ep a rtm en t, 1929. P a p e r folio, v iii +  
15 pages. G eo rg e to w n : L an d s  an d  M ines
D ep a rtm en t.

G eology  and M ineral R esou rces of N o rth ­w estern  A laska. B y  P . S. S m i t h  a n d  J . B . 
M e r t i e ,  J r . P a p e r backs, 351 pages, illu stra ted , 
w ith  m aps. P rice  §1. U n ite d  S ta tes  Geological 
S urvey  B u lle tin  815. W ash in g ton  : S uper­
in te n d e n t of D ocum ents.

M ineral R esou rces of th e  U n ited  S ta tes, 1929. P re lim in a ry  S um m ary . P a p e r  backs, 120 
pages. P rice  20 cen ts. W ash in g ton  : S u p erin te n d en t 
of D ocum ents.

M ineral R esou rces of th e U n ited  S ta tes, 1929. P a r t  I , pp . 1-4, A rsen ic . B y  V. C. H e i k e s .  
P rice  5 cen ts. W ash in g ton  : S u p e r in te n d e n t of 
D ocum ents.

A C atalogu e of B r itish  S c ien tif ic  and  T ech n ica l B ook s. N ew  E d itio n . C loth, octavo, 
753 pages. P rice  20s. L o n d o n : B ritish  Science 
Guild.L loyd ’s C alen d ar, 1931. C loth, octavo , 853 
pages, illu s tra ted . P ric e  3s. 6d. L ondon  : L loyd’s.

War L etters to  a W ife. B y  R o w l a n d  F e i l d i n g .  
C loth, octavo , 384 pages, il lu s tra ted . P o p u la r 
ed itio n , p rice  7s. 6d. L ondon  : M edici Society.

COMPANY REPORTS
S u b -N ig e l.— T his co m pany  w as fo rm ed  in  1895 

to  w ork  a  gold p ro p e rty  in  th e  F a r  E a s t R an d . 
T h e re p o rt fo r th e  y e a r  en d ed  Ju n e  30 la s t shows 
th a t  645,806 to n s  of o re w as m in ed  an d , a f te r  
w aste  h ad  b een  so rted  above an d  below  ground, 
323,800 to n s  w as m illed . T h e  o u tp u t of gold w as 
266,642 oz., w o rth  ¿1,131,305, o r 69s. l i d .  p e r  to n , 
an d  th e  w ork ing  cost w as ¿712,549, o r 44s. p e r to n , 
leav in g  a  w ork ing  profit of ¿418,756, o r 25s. lOd. 
p e r  to n  m illed . D iv id en ds absorbed  ¿300,000, 
equal to  4s. p e r  share . T he ore rese rves  as es tim ated  
a t  th e  en d  of th e  period  u n d e r rev iew  w ere
965,000 to n s, av e rag in g  18 dw t. o ve r a  s top in g  
w id th  of 23 in ., an  in crease  of 74,000 to n s  in  am o u n t 
a n d  0-2 dw t. in  value w hen  com pared  w ith  th e  
p rev ious y ea r. T he s in k in g  of th e  B e tty  S haft 
w as co m p le ted  in  Ju ly  1929, a n d  in  O ctober i t  
was first u tilized  fo r h o is tin g  w as te  rock. T h e  
h o istin g  of o re w as com m enced an d  th e  sh a ft p u t 
in to  fu ll com m ission in  J a n u a ry  la s t.
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Z aa ip laa ts  T in  M in ing .— T h is  co m p an y  w as 

fo rm ed  in  1908 to  w ork  tin -m in in g  p ro p e rtie s  in  th e  
T ran sv a a l. T h e  r e p o r t  fo r th e  y e a r  en d ed  Ju ly  31 
la s t show s th a t  27,864 sh o rt to n s  of o re  w as crush ed , 
a n d  th a t  1,717 to n s  of m id d lin gs w as t r e a te d , 
reco ve ring  394-7 long to n s  of co n ce n tra te s  av e rag in g  
73 '88%  m e ta llic  t in .  In  a d d itio n  3 '3 to n s  of co n ­
c e n tra te s  w as p u rch ased  from  tr ib u te r s . T h e  
w o rk in g  p ro fit fo r th e  y e a r  am o u n ted  to  ¿13,701, 
of w hich  ¿8,925 w as p a id  o u t as a  d iv id e n d  equal 
to  10% . D u rin g  th e  y e a r  th e  co m p an y  p urch ased  
th e  p ro p e rty , p la n t  a n d  o th e r  asse ts  of th e  S tavo ren  
T in  M in in g  C om pany , L td ., fo r ¿3,500 w hich  am o u n t 
was se t off a g a in s t ad v an ces  p rev io u sly  m ad e to  th e  
sam e com pany .

C am  and M otor.— T h is  co m p an y  w as firs t 
fo rm ed  in  1910 to  w ork  go ld-m in ing  p ro p e rtie s  in  
th e  H a r tle y  d is tr ic t  of S o u th ern  R hodesia . T he 
re p o r t  fo r th e  y e a r  en d ed  J u n e  30 la s t  show s th a t
288.000 to n s  of o re w as m illed , a n  in c rea se  of 8,000 
to n s  as co m pared  w ith  th e  p rev io u s  y ea r. T h e  
gold reco vered  b y  am a lg am a tio n  to ta lle d  78,997 oz., 
b y  c y a n id a tio n  37,555 oz. a n d  from  th e  b la s t 
fu rn ac e  16,564 oz., th e  to ta l  133,116 oz. b e in g  
w o rth  ¿564,803. T h e  w o rk in g  costs w ere  ¿332,720 
a n d  th e  gross w ork ing  p ro fit ¿232,083, th e  n e t  
w ork ing  p ro fit a f te r  p a y m e n t of th e  B .S.A . Co. 
ro y a lty  b e in g  ¿203,843. D iv id en d s  p a id  d u rin g  
th e  y e a r  ab sorbed  ¿150,000, eq u a l to  20% . T h e ore 
re se rv es  a t  th e  en d  of th e  y e a r  w ere es tim ate d  to  be 
875,400 to n s , av e rag in g  50’8s. p e r  to n , as  com ­
p a re d  w ith  1,026,500 to n s  av e rag in g  5T2s. p e r  to n  
a t  th e  en d  of th e  p rev io u s  y ea r. T h is  decrease  is 
p a r t ly  d ue  to  th e  e lim in a tio n  of fu r th e r  to n n a g e  
in  p illa rs  in  th e  u p p e r levels of th e  m in e  an d  p a rtly  
to  d isa p p o in tin g  dev elo p m en ts  d u rin g  th e  period  
u n d e r  review .

W anderer C on solid ated  G old M ines.— T his 
co m p an y  w as fo rm ed  in  1928 to  ac q u ire  th e  
W a n d ere r Gold m in in g  p ro p e rty  in  th e  Selukw e 
d is t r ic t  of S ou th ern  R ho d esia  from  th e  Gold F ields 
R h o d esian  D ev elo p m en t C om pany . T h e  re p o rt 
fo r th e  y e a r  en d ed  Ju n e  30 la s t  show s th a t  t r ia l  
c ru sh in g  w as s ta r te d  in  S ep te m b e r of th e  y e a r  u n d e r 
rev iew  an d  th e  p la n t b ro u g h t in to  com m ission  in  
O ctober of th e  sam e y ea r, th e  to n n a g e  tr e a te d  up  
to  th e  en d  of Ju n e  b e in g  104,349. T h e  reco very  
a m o u n te d  to  25,199 oz. gold, equal to  20s. 4d. p e r  
to n  tr e a te d . T h e  p la n t show ed a n  av erag e  residu e  
v alu e of 0-719 dw t. an d  to  overcom e th is  loss a  th i r d  
a g ita t in g  v a t  is  b e in g  in sta lled . T h e  w ork ing  costs 
for th e  9£ m o n ths en d ed  Ju n e  30 la s t  w ere ¿85,065 
an d  th e  p ro fit rea lized  ¿18,808. T h e  ore reserves  
a t  th e  en d  of th e  y e a r  u n d e r rev iew  w ere es tim ated  
to  b e  648,420 to n s  av e rag in g  5-5 dw t. p e r  to n . 
S a tis fac to ry  re su lts  in  th e  d ev elo p m en t of th e  
W a n d ere r sec tio n  of th e  p ro p e rty  in d ic a te  t h a t  i t  
m ay  be ad v isab le  to  e x te n d  th e  p la n t in  o rd e r th a t
30.000 to n s  o f o re  m ay  be t r e a te d  p e r  m o n th .

F ila n i (N igeria) T in  M in ing .— T his co m p an y
w as fo rm ed  in  1911 to  w ork  a llu v ia l t i n  p ro p e rtie s  
in  N o r th e rn  N ig eria . T h e  re p o r t fo r th e  y e a r  
en d ed  D ecem b er 31 la s t  show s th a t  5 3J to n s  of t in  
co n ce n tra te s  w as produced , as com pared  w ith  44 to n s 
in  th e  p rev io u s y ea r. T h e low p rice  of t in  p rev a ilin g  
h ow ever re su lte d  in  a  loss fo r th e  y e a r  of ¿2,196. 
O u tp u t a t  th e  m in e  h as  b ee n  c u rta iled , end eavo urs  
b e in g  m ad e  to  e n ta il  th e  le a s t p ossib le  loss.

Y arde K erri G roup T in  M ines.— T his co m p an y  
w as fo rm ed  in  1920 to  w ork  a llu v ia l t i n  p ro p e rtie s  
in  N o r th e rn  N ig eria . T h e  re p o r t fo r th e  y e a r  en ded  
M arch 31 la s t show s th a t  107 to n s  of t in  co n c e n tra te

w as w on d u rin g  th e  y e a r, as  co m p ared  w ith  140 to n s  
in  th e  p rev io u s y ea r, th e  av erag e  p rice  rea lized  b e in g  
¿130 16s. 4d. p e r  to n , a g a in s t ¿150 19s. 3d. th e y e a r  
befo re . T h e  d ec reased  o u tp u t an d  th e  low er p ric e  
rea lized  fo r th e  p ro d u c t re su lte d  in  a  w o rk in g  loss 
of ¿2,582. T h e  to n n a g e  of o re p ro v e d  a t  th e  en d  
of th e  y e a r  u n d e r  rev iew  w as 1,525, la rg e  areas  s till 
re m a in in g  to  b e  p ro sp ec ted .

T rin id ad  L easeh old s.— T h is  co m p an y  w as 
form ed  in  1913 b y  th e  C en tra l M in in g  a n d  In v e s t­
m e n t C orpo ra tio n  to  develop  oil la n d s  in  T rin id a d . 
T h e  o u tp u t of th is  co m p an y , in  com m on w ith  t h a t  
of o th ers , is  t r e a te d  a t  th e  C om p an y 's  re fin e ry  a t  
P o in te -a -P ie rre . T h e  re p o rt fo r th e  y e a r  en d ed  
Ju n e  30 la s t show s t h a t  394,819 to n s  of c rud e  o il 
was p ro du ced  an d  562,813 to n s  p u rch ased  d u rin g  
th e  y ea r, th e s e  figures re p re s e n tin g  a  decrease of 
36,765 to n s  an d  in c rea se  of 112,873 to n s  re sp ec tiv e ly , 
w hen  co m pared  w ith  th e  figures fo r th e  p rev io u s  
y ea r. A t th e  re fin e rie s  962,566 to n s  of c ru d e  o il 
w as t r e a te d , an  in c rea se  of 35,136 to n s  as  co m pared  
w ith  th e  y e a r  befo re . A fte r  allow ing  fo r d ep rec ia ­
tio n  an d  o th e r  ite m s  th e  n e t  p ro fit fo r th e  y e a r  w as 
¿252,514 an d  ¿98,367 w as d is t r ib u te d  as a  d iv id en d , 
eq u al to  7 £% . W ith  th e  co m p le tio n  of th e  
G u ay ag uayare  p ip e  lin e  a  sm all m o n th ly  p ro ­
d uc tio n  from  th is  field has b een  m a in ta in e d . T he  
co m p an y  h as, d u r in g  th e  y ea r, ac q u ired  th e  firm  
of B u r t, B ou lton  an d  H ay w ard  L td ., to  a c t as  a 
d is tr ib u tin g  a g e n t fo r th e  c o m p an y ’s m o to r sp ir it . 
S ince th e  com p letio n  of th e  p ip e  lin e  of th e  T ocuyo 
O ilfields of V enezuela , L td ., th e  p ro d u c tio n  of th ese  
fields h as  b ee n  sold to  T rin id a d  L easeho ld s. T h e  
la t te r  h as  also acq u ired  im p o r ta n t in te re s ts  in  
S ip aria  T rin id a d  O ilfields, L td .

D IV ID E N D S D E C L A R E D
B illito n  C o m p a n y .— 124.60 fl.B u rm a h  O il.— 2s., less ta x .
M in era ls  S e p a r a tio n .— 2s., less ta x , p ay ab le  

N o v em b er 14.
N orth  B rok en  H ill.— 9 d„ less  ta x , p ay ab le  

D ecem b er 8.
P a h a n g  C o n so lid a ted .— P re f. 6 % , O rd . 4J-d., 

less ta x , p a y a b le  D ecem b er 3.
P e ta lin g .— l j d . ,  less ta x , p a y a b le  O c to b er 31. 
U n ion  C o rp o ra tio n .— Is. 3d., less ta x ,  p ay ab le  

N ov em b er 20.

N E W  C O M P A N IE S  R E G IS T E R E D
B .E .P . S y n d ica te .— R e g is te re d  O cto b er 20 as 

a  p r iv a te  co m p an y . N o m in a l c a p ita l : ¿1,070
(1,050 “  A ” ¿1 sh a re s  a n d  400 “  B ” Is . shares). 
O bjec ts : T o p ro sp ec t a n d  exp lo re  m in es  an d
g round  supposed  to  co n ta in  m in era ls , o re , o r o th e r  
v a lu ab le  p ro p e rtie s , e tc . D irec to rs  : S ir Jo h n  R . P . 
N ew m an, G. B . G an e  a n d  A. R ea d . Office : 
14, C op th all A ven ue , E .C . 2.

C on tin en ta l O il In v estm e n t C o., Ltd.—  
R eg is te red  as  a  p r iv a te  co m p an y  O ctob er 24. 
N om ina l ca p ita l : ¿5 ,000 in  4 ,750 sh a res  of ¿1 
each  a n d  5,000 sh a res  o f Is . each . O bjec ts  : T o 
acq u ire  concessions, o p tio n s  o r o th e r  in te re s ts  in  
o r o ver oilfields, o il w ells, m ines, e tc . Office : 6, C on d u it S tre e t, W . 1.
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B R I T I S H  COLUMBIA
DEPARTMENT OF MINES

B ritish  C o lu m b ia , the Mineral Province of W estern  
Canada, has produced over $ 1  , 1 8 2 , 4 5 5 , 8 5 4  worth

of mineral products.

M in era l production , y e a r  1 9 2 8  - $ 6 5 , 3 7 2 , 5 8 3  
M in era l p rodu ction , y e a r  1 9 2 9  - 6 8 , 2 4 5 , 4 4 3

R E P O R T S and B U L L E T IN S  available on application, and 
mailed free of charge to any given address, include: —

“ A n n u a l  R e p o r t s .” —These contain detailed accounts of mining conditions 
and developments in the Province during the year with which they deal.

“ B r it is h  C o l u m b ia ,  T h e  M in e r a l  P r o v in c e  o f  C a n a d a .” — A  handy reference 
book summarizing the previous year’s mining activity and giving an outline 
of British Columbia mining law.

“ P l a c e r - M i n i n g  in  B r it is h  C o l u m b ia .” — A  special Bulletin dealing with 
a branch of mining in respect of which the province offers unusual 
opportunities.

“ R e p o r t  o n  t h e  T a k u  R iv er  A r e a , A t l i n  M i n in g  D i v is io n .” — This tells the 
story of the discovery and the pending development of a new lode mining 
field now attracting much attention.

Address :
T H E  H O N . T H E  M IN IST E R  O F  M INES, 

V icto r ia , B.C.,
or

B R IT IS H  C O L U M B IA  H O U S E ,
REGENT STREET, LONDON, S .W .l.
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C o m p a n y  M e e t in g s  a n d  R e p o r t s  S e c t io n

G O L D  FIELD S R H O D E S IA N  D E V E L O P M E N T  CO., LTD.
Directors : E . B irk e n ru th  (Chairman), S. C hris topherson , W . F orbes, O. V. G. H oare , H . G. L a tilla , 
A. M cL ennan, H . C. P o rte r. General M anager in Rhodesia : S ir J . G. M cD onald . Consulting Engineer : 
W . W allace. M anagers : C onso lida ted  Gold F ie ld s  of S ou th  A frica , L td . Office : 49, M oorgate , L ondon , 

E .C . 2. Formed 1912. Capital issu ed : £1,257,110 in  10s. shares.
Business : F in an ce  of an d  in v es tm en t in  m in in g  an d  land  p ro p e rties  in  R ho d esia  an d  elsew here.

T he e ig h teen th  o rd in a ry  general m ee ting  of th e  
Gold F ie ld s  R ho d esian  D ev elop m en t C om pany, 
L td ., w as held  on N ovem ber 6, 1930, a t  R iv e r 
P la te  H ouse, F in sb u ry  C ircus, E .C ., Mr. E . B irken- 
ru th  (C hairm an  of th e  com pany) p resid ing .

T he C hairm an , in  m o v ing  th e  ad o p tio n  of th e  
re p o rt an d  accounts fo r th e  y e a r en ded  M ay 31 la s t, 
sa id  : L o rd  H a rr is  has asked  m e to  convey  to  you 
h is  re g re t a t  severing  h is  lon g-stand in g  connexion 
w ith  o ur com pany , th e  in te re s ts  of w hich  he alw ays 
h a d  w arm ly  a t  h ea rt.

If  I  m ay  assum e th a t  y ou  w ill ta k e  th e  re p o rt 
an d  acco u n ts  as read , I  w ill follow th e  usu al course 
of co m p aring  th e  sam e w ith  th e  accounts of th e  
p rev ious y ear. Before do ing  so I  th in k  I need  h a rd ly  
s tress th e  fa c t t h a t  we h av e  passed  th ro u g h  difficult 
tim es  an d  th a t  we h av e  n o t escaped  th e  u n iversa l 
depression. M oreover, as you w ill h av e  g ath ered  
from  o u r re p o rt, w e h ad  reg re tfu lly  to  accep t th e  
adv ice  of o u r co n su lting  engineers th a t  th e  
S ham va M ine could no longer be p ro fitab ly  o pera ted  
an d  h a d  to  be p laced  in  liq u id a tio n . A llow ing 
for th ese  ad v erse  co nditions, w e h av e  been ab le  
to  hold  o u r own fa ir ly  well, b u t  we h av e  considered  
i t  in  th e  b est in te re s ts  of th e  com pany  n o t to  recom ­
m end a  final d iv id en d  fo r th e  p a s t y ea r. In  com ing 
to  th e  decision  to  conserve o ur cash  resources fo r th e  
tim e  being, th e  d irecto rs  h av e  been largely  influenced 
b y  th e  n ecessity  of defin ite ly  safegu ard ing  th e  
req u irem en ts  of th e ir  sub sid iaries , n o tab ly  th e  
p roposed  ex tensio n  of th e  W a n d erer M ine p la n t, 
to  w h ich  I  shall p resen tly  refer.

T ak in g  th e  p ro fit an d  loss acco u n t first, th e  n e t 
p ro fit w as ¿116,658 14s., a g a in s t ¿181,604 Is. 5d., 
th e  decrease being  due to  th e  sm aller p ro fit realized  
from  sales an d  to  th e  red u c tio n  in  d iv id en ds  
received. A dding  th e  balance a t  c re d it la s t  y ea r 
a f te r  th e  p a y m e n t of th e  final d iv id en d  of 5%  in  
N ovem ber, 1929— nam ely  ¿50,847— we h a v e  a  to ta l  
of ¿167,506, from  w hich th e re  w ere th e  follow ing 
deductions : ¿6,873 d ep rec ia tio n  w ritte n  off in v e s t­
m en ts , ¿442 sp e n t on su n d ry  v en tu res  ab and on ed  
an d  p ro sp ec tin g , ¿4,059 for K en ilw o rth  farm  
m ain ten an ce  an d  dep rec ia tio n , th e  in te rim  d iv id en d  
of 5%  p a id  in  M ay, 1930, an d  th e n  th e  la rge sum  
of ¿21,491 for in co m e-tax , to  w hich  I  w ill ag a in  
refer, leav in g  ¿71,783 to  th e  c re d it of p ro fit an d  
loss acco u n t, as co m pared  w ith  ¿113,702 la s t y ear. 
S e ttin g  th e  ex p en d itu re  a g a in s t revenue , th e  n e t 
cost of ru n n in g  th e  co m p an y  w as h ig h e r th a n  la s t 
y ea r b y  ¿3,156— nam ely , ¿19,877, as a g a in s t ¿16,721 
in  th e  p rev ious year.

T h e  K en ilw o rth  e s ta te  shows a  sm all in c rease  of 
¿520— nam ely , ¿78,061, a g a in s t ¿77,541— due to  
ad d itio n s  d u rin g  th e  y ea r, less d ep rec ia tio n  w ritte n  
off. T his es ta te  is s itu a te d  b etw een  50 an d  60 m iles

from  B ulaw ayo  an d  32 m iles from  th e  n e a re s t p o in t 
on th e  m ain  ra ilw a y  lin e  to  S alisb u ry , Jo h an n esb u rg  
an d  C apetow n. T h e  a re a  i t  covers a p p ro x im a te s  
close on  200,000 acres, co n sisting  fo r th e  g rea te r  
p a r t  of som e of th e  b es t ra n c h in g  an d  a g ric u ltu ra l 
land  in  R hodesia . W e com m enced  th e  d ev elo p ­
m en t of th e  e s ta te  som e n in e years  ago, an d  u p  to  d a te  
we hav e  erec ted  no less th a n  239 m iles of first-c lass 
fencing  w ith  51 specia lly  s tro n g  g ates, all m ade on 
th e  p ro p e rty . W e h a v e  b u ilt  tw o  la rg e  an d  tw o 
m ed ium  dam s, p u t  dow n 28 wells v a ry in g  in  d ep th  
from  65 to  150 ft. ; erec ted  14 w indm ills , b u ilt 
seven la rge silos an d  erec ted  33£ m iles of te leph on e 
lines. In  ad d itio n , we h av e  b u i lt  11 c a tt le  d ips 
w ith  stock  y a rd s , c o n stru c te d  15 la rge re se rv o irs , 
p u t  up  18 s u b s ta n tia l b u ild ings all of b r ic k  u n d er 
iron  roofs. In c lud ed  am ong  th ese  is a  co m p lete  and  
w ell-equ ipped  b la c k sm ith ’s shop  w here we m ak e o ur 
gates an d  do genera l re p a ir  w ork. W e h av e  also 
co n stru c te d  a b o u t 100 m iles of ro ad s in s id e  th e  
p ro p e rty . W e grow  large q u a n tit ie s  of m aize, 
g reen -fo d d er, p ea n u ts , e tc ., fo r n a tiv e  an d  c a ttle  
con su m ptio n  on th e  ra n c h  an d  fo r filling  o u r ensilage 
p its . T h e  p ro p e rty  has on  v ario u s  occasions 
been v is ite d  b y  a  n u m b er of w ell-know n fa rm ers  and  
c a tt le  ex p erts , w ho h av e  all re m ark e d  m o st fa v o u r­
ab ly  on its  ad m irab le  s itu a t io n , its  v a lu ab le  grasses 
an d  its  genera l co n d itio n  a n d  dev elo p m en t.

T he D ru m b u lch an  E s ta te  show s no m a te r ia l 
change. I t  h as, so to  say , b ro ken  even, th e  y e a r’s 
rece ip ts  show ing a  sm all b a lance  o ver ex p en d itu re , 
its  p rin c ip a l revenu e  h av in g  been d erived  from  
tobacco .

R ea l e s ta te  an d  b u ild ings show  an  in crease  of 
¿2,338, th e  co st of f ittin g  o u r ow n office b u ild ings 
for occup atio n , th u s  effecting  a  co n siderab le  sav ing  
in  th e  an n u a l re n ta l of p rem ises h i th e r to  leased and  
now  v acated .

I h av e  re fe rred  to  o ur loss of revenu e  from  th e  
S ham va M ines, b u t  I  can  g iv e you  th e  h op e th a t  
we shall, in  d ue  course, be ab le  to  eq u alize  th is  
loss b y  revenu e  from  th e  W a n d erer C onsolidated  
M ines an d  th e  M ayfair M ine, in  b o th  of w h ich  we 
hold  a  la rge in te re s t. Seeing, how ever, th a t  b o th  
th ese  m ines a re  s till, so to  say , in  th e ir  in fancy , th is  
a n tic ip a te d  revenu e  w ill ta k e  tim e  to  m ateria lize . 
O ur re p re sen ta tiv es  in  R ho d esia  h av e , as you  w ill 
h av e  g a th ered  from  th e ir  re p o rts , been  c o n sta n tly  
on th e  lo o k-ou t fo r fresh  m in in g  p ro p e rtie s , so fa r 
w ith o u t success, an d  i t  is th e re fo re  a  source of g rea t 
sa tisfa c tio n  to  us t h a t  th ese  tw o  m ines now  u n d er 
our co n tro l a re  shap ing  sa tisfa c to rily . T h is  is m ore 
especially  th e  case as regard s th e  W a n d ere r M ine, 
w here th e  c u rre n t dev elo p m en ts  g iv e ev ery  in d ic a ­
tio n  th a t  th e  p ro g ram m e o u tlin ed  to  you  la s t y e a r  
w ill be ca rried  o u t— nam ely , th a t  th e  p la n t  ex tensio n
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w ill p ro v e  to  be ju stified  an d  th e  p ro fits  co rre ­
spo nd in g ly  increased. As you m ay  h av e  noted , th e  
an n u a l m ee tin g  h as  ju s t been h e ld  an d  th e  p ub lished  
re p o rt is av a ilab le . Y ou w ill h av e  g a th ered  th e re ­
from  th a t  th e  issued c a p ita l now  s tan d s  a t  ¿600,000 
an d  th a t  th e  n o rm al m o n th ly  p rofits  a re  from  ¿5,000 
to  ¿6,000. W hile th is  is q u ite  sa tisfa c to ry  for th e  
tim e  b eing , th ese  p ro fits  b y  no m eans rep resen t th e  
p o te n tia l earn ings of th e  com pany, its  a im  being, 
as I h av e  ju s t s ta ted , to  increase its  crush ing  
cap ac ity  a t  th e  ea rliest possible m om en t, an d  our 
tech n ica l adv isers  g ive us hope t h a t  th is  m ay  be 
ju stified  in  th e  n e a r fu tu re .

W hile th e  M ayfair m ine also gives p rom ise of a 
p rosperous fu tu re , th e  m an g em en t has experienced  
an d  is s till m ee ting  w ith  m an y  difficulties, m ostly  
of a  m echan ica l n a tu re , an d  co n sequ en t delay  in  
g e ttin g  th e  m in e  in to  its  s trid e . W e h av e  every' 
reason to  believe, how ever, t h a t  th e  o rig inal 
an tic ipa tio n s w ill be realized  a f te r  these difficulties 
h av e  been finally  overcom e. A ccording to  o ur 
la te st adv ices, c ru sh in g  w ill be resum ed n ex t m onth .

You w ill h av e  n o ted  th a t  in  v iew  of in d iv idu a l 
p rospecting  n o t h av in g  led  to  discoveries of an y  
im portance th e  G ov ernm en t of S o u th ern  R hodesia , 
in co n ju nc tio n  w ith  th e  B ritish  S ou th  A frica Com­
pany, h av in g  recognized th e  beneficial resu lts  of 
g ran tin g  exclusive p ro sp ec tin g  r ig h ts  on a  large 
scale, h av e  so g ran te d  an  a rea  of 9,000 sq. m iles in  
th e  M else tter an d  V ic to ria  d is tric ts  to  a  com pany  
registered  as th e  V ic to ria  P ro sp ec tin g  Com pany, 
L td ., in  w hich , to g e th e r w ith  a  s tro ng  group  of 
m in ing  houses, w e h av e  ta k e n  an  in te re st.

L ord  H arris , in  h is  address to  you  la s t year, 
referred to  ou r p reference fo r gold m in in g  over 
base-m etal in v es tm en ts , an d  I m ay  therefore  
repeat t h a t  o u r in te re s t in  b ase-m eta l concerns 
is s till k ep t w ith in  reasonab le  lim its . A p ortio n  of 
our p rofits m ad e d u rin g  th e  p a s t y e a r w as d erived  
from  sales, in te r  a lia , of shares in  th e  R hodesian  
and G eneral A sbestos C orpora tion  an d  T u rn e r 
and N ew all, L td ., an d  we h av e  ta k e n  ad v an tag e  
of th e  low er p rices since ru lin g  to  re in v est in  a 
num ber of d iv id en d -p ay in g  in v es tm en ts  in  o rd er to  
secure incom e d u rin g  th e  p rev ailin g  depression and  
pending  th e  hoped-for in creasin g  revenue from  our 
holdings in  th e  tw o m ines re fe rred  to . W e, n ev er­
theless, re ta in  a  considerab le h olding  in  T urne r and 
New all, L td ., th e  p re sen t m a rk e t p rice  of th a t  
com pany 's  shares u n d e r ex is tin g  tr a d e  conditions 
being no in d ex  to  th e ir  in tr in s ic  value. T h a t 
com pany  is p re -em in e n t in  th e  asbestos tra d e , and  
is ce rta in  to  o b ta in  th e  full benefit of an y  revival 
w hich is bou nd  to  ta k e  p lace sooner or la te r. I ts  
d irectors cla im  th a t  th e  co m p an y  con tro ls  th e  m ajor 
p a r t  of th e  su p erio r g rades of raw  asbestos now p ro ­
duced in  th e  w orld an d  th a t  th e  q u a n t ity  of th a t

special p ro d u c t in  reserve is p rac tica lly  un lim ited . 
A n in te rim  d iv idend  of 5%  has been p a id  th is  
year, as  com pared  w ith  a  2£%  in te rim  d iv idend  
for th e  prev ious y ea r ; b u t as th e  final d iv idend  for 
th e  cu rren t y ea r will n o t be declared  u n til  early  
n ex t y ea r i t  is n o t possible a t  p resen t to  m ake an  
es tim ate  of revenue so fa r  as o ur in te re s t is con­
cerned. You m ay , how ever, hav e  n o ted  from  th e  
circu la r th a t  T u rn e r an d  N ew all h av e  ju s t issued 
th a t  th e  p rospects a re  q u ite  favourab le .

O ur holding  in  th e  Celanese C orpora tion  of 
A m erica P reference an d  Common shares is in  s im ila r 
case, inasm uch  as to -d a y ’s q u o ta tio n s  of its  shares 
reflect th e  p resen t u n favourab le  tra d e  conditions. 
W e reckon  on th e  in te re s t on  th e  P reference shares 
being  d u ly  p aid , an d  th e  m o st recen t in fo rm ation  
gives us every  reason  to  believe th a t  th is  cor­
p o ra tio n  w ill m ore th a n  hold  its  own in  th e  
artific ia l silk  tra d e  an d  th a t  its  p rosperous fu tu re  is 
assured.

E a rly  in  th e  p a s t y ea r we acq u ired  an  in te re s t 
in  th e  R hodesia K atan g a  C om pany, reliable-inform a- 
tio n  regard in g  th e  h igh  g rade of th e  copper ore 
h ith e r to  developed in  th e  K ansansh i copper m ine 
owned b y  th a t  com pany  being  th e  m ain  a t tra c t iv e  
featu re . A lthough  th e  m ine is s till in  its  in it ia l 
stages developm en t w ork  in d ica tes large tonnages, 
an d  m etallu rg ica l te s ts  go to  show th a t  a  large 
p ro p o rtio n  of th e  ore can be m ined  b y  open-cast 
w orking  an d  a t  reasonab le cost. M eanwhile, th e  
m ark e t value of its  shares has been affected  by  th e  
co n tinuous fall in  th e  p roduct.

R eference to  ou r holding in  th e  B w ana M 'K ubw a 
C opper M ines is m ad e in  o ur rep o rt, to  w hich I have 
no th ing  to  add. In  th is  case, also, th e  p resen t p rice 
of copper governs th e  position .

As regards ou r holding  in  th e  South  A m erican 
Gold an d  P la tin u m  Com pany, I  am  sorry  I  can no t 
re p o rt an y  p rospect of an  ea rly  d iv idend . T he 
co n tin u ed  fall in  th e  p rice  of p la tin u m  is now th e  
governing fac tor, an d  u n til t h a t  m ark e t revives 
th e re  is no  likelihood  of a  d is trib u tio n  of th e  
am ple funds in  hand.

As i t  w ill be obvious to  you th a t  th is  co m pany’s 
p ro sp erity  is to  a  considerable ex te n t dependent on 
th e  p ro fitab le  realiza tions of som e of its  assets, 
you will, I  am  sure, agree th a t  i t  w ould be fool­
h a rd y  of m e to  a t te m p t to  fo recast th e  course of 
even ts d u rin g  th e  cu rren t year. M eanwhile we shall 
n o t re lax  our efforts to  re ly  on revenue from  m in ing  
in  R hodesia  ra th e r  th a n  look for o th e r fields, and  
if we hav e  y ou r ag reem ent th a t  th is  should be our 
p rin c ipa l aim  we shall have no h es ita tio n  in  asking 
you  to  once m ore ex tend  to  us y ou r k in d ly  sup po rt 
w hich has helped  us over difficult tim es in  
th e  p ast.

Mr. H . C. P o r te r  seconded th e  m otion, w hich was 
unan im ously  adopted .
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L O N D O N , A U S T R A L IA N  A N D  G E N E R A L  E X P L O R A T IO N
CO., LTD.

Directors : C. A lgernon M oreing (Chairman and M anaging Director), C ap t. N. W . D iggle, C apt. A. H . 
M oreing, L ieut.-C ol. G. J . S. Scovell. Consulting E ngineers: B ew ick, M oreing an d  Co. Secretary: 
F. E . C onw ay U pton . Office : 20, C op thall A venue, L ondon, E.C . 2. Formed 1909. Capital issued :

¿115,522 2s. 6d. in  2s. 6d. shares.
Business : E x a m in a tio n  a n d  finance of m in in g  p ro p e rties  in  all p a r ts  of th e  w orld.

T he tw e n ty -firs t o rd in a ry  genera l m ee tin g  prices of q u o ted  secu ritie s  show  a  h eav y  dep rec ia tio n
of th e  L ondon A u stra lian  an d  G eneral E x p lo ra tio n  
C om pany, L td ., w as held  on  O ctob er 23, 1930, a t  
20, C opthall A venue, E .C ., Mr. C. A lgernon M oreing 
(C hairm an an d  M anaging D irec to r of th e  com pany) 
presid ing.

T he C hairm an , in  m oving  th e  ad o p tio n  of th e  
re p o rt an d  accounts for th e  y ea r ended  J u ly  31 last, 
sa id  : T he p ro fit an d  loss acco u n t shows a  red u c tio n  
in  ex p en d itu re  for th e  y ea r u n d e r rev iew  of 
¿663 2s. 5d. T he  incom e of th e  co m p an y  has also 
suffered  a  d im in u tio n , b u t  you  w ill ag ree w ith  m e 
th a t  th is  is n o t u n exp ec ted  in  v iew  of th e  adverse 
co nditions th a t  hav e  p rev ailed  since th e  a u tu m n  of 
la s t y ea r. I  am  su re  t h a t  you w ill sh a re  m y  
sa tisfa c tio n  th a t ,  in  sp ite  of all th e  ad verse factors, 
we find a  c red it of ¿3,359 12s. 5d. in  th e  p ro fit an d  
loss acco u n t. Y ou w ill n o te  t h a t  th e  rese rv e  acco u n t 
h as  been increased  to  ¿27,500 b y  a  tra n s fe r  of 
¿4,500 from  th e  profits av a ilab le , an d  th e  balance 
ca rried  fo rw ard  to  th is  y e a r is ¿935 15s. 2d.

I  th in k  th a t  an  ex p lan a tio n  is due to  th e  sh a re ­
ho lders of th e  m o tiv es w hich  h av e  in d uced  th e  
d irec to rs  to  deal in  th is  m an n er w ith  th e  reserve 
acco u n t. T he a u d ito r ’s ce rtifica te  s ta te s  th a t  th e

as co m pared  w ith  th e  figures in  th e  b alance-sheet, 
b u t  y o u r d irec to rs  a re  satisfied  t h a t  th e  tr u e  v alu e 
of y o u r co m p an y ’s asse ts is rep resen ted  b y  th e  
figure in  th e  balance-shee t an d , in  th e ir  op in ion , 
th e  am o u n t to  th e  c re d it of th e  rese rv e  acco u n t is 
am p ly  sufficient to  cover an y  reason ab le  risk s  of 
p e rm a n e n t d ep rec ia tio n .

T he p a s t  y e a r has been  one of ex cep tio n a l 
difficulty. C om m odity  p rices  of ev e ry  k in d  
h av e  w itnessed  h ea v y  falls, an d  th e  re su lt has 
n a tu ra lly  been  to  affect o u r incom e. M oreover, 
th e  s ta g n a tio n  of th e  S tock  M arkets  h as p rec luded  
an v  chance of d ea ling  in  th e  shares  in  w hich  we are 
in te re ste d , an d  has c u t off th a t  source of p ro fit to  
th e  com pany. W h a t is re q u ired  now , especially  
b y  th o se  w ho, lik e  ourselves, a re  in te re s te d  in  th e  
p ro d u c tio n  of raw  m a te ria ls , is  an  increased  dem and  
for th e  artic le s  w hich a re  m ad e up  from  our p ro du cts, 
an d  m y  belief is t h a t  only  a g enera l fa ll in  th e  level 
of re ta il p rices  offers a  p e rm a n e n t so lu tio n  of our 
problem s. N o d o u b t th e re  a re  o th e r  factors 
w hich  a re  of g re a t im p o rtan ce .

T he re p o rt an d  acco u n ts  w ere u nan im o u sly  
ad o p ted .

T R IN ID A D  L E A S E H O L D S , LTD.
Directors : F . R . P h illip s  (Chairman), R . B e a u m o n t (M anaging Director), S ir  E v e ly n  W allers, R . A. 
M acqueen, H . C. P o r te r , R . W alker. Secretary : H . S. F u lle r. Office : 1, L on d on  W all B uild ings, 

E.C. 2. Formed 1913. C apital issued : ¿1,311,562.
Business : P ro d u c tio n  an d  refin ing  of oil in  T rin id ad .

T he sev en teen th  o rd in a ry  genera l m ee tin g  of th e  n e t re a liza tio n  o b ta in ab le  by  d ire c t d is tr ib u tio n ,
T rin id ad  L easeholds, L im ited , w as h e ld  o n  even a f te r  allow ing  fo r th e  re ce n t re d u c tio n  in
N ovem ber 11, 1930, a t  W in ch e ste r H ouse, L o n d o n , 
E .C ., M r. F. R . P h illip s  (C hairm an  of th e  com pany) 
presid ing.

T he C hairm an , in  m oving  th e  ad o p tio n  of th e  
re p o rt an d  accounts fo r th e  year, en ded  J u n e  30 
la s t, sa id  th a t  th e  w ork ing  pi-ofit am o u n ted  to  
¿428,860, w hich  show ed a  red u c tio n , com pared  -with 
th e  p rev io u s y ea r, of ¿207,162, d u e  m ain ly  to  low er 
selling  prices for p ra c tic a lly  all p ro du cts. A n 
in te rim  d iv id en d  of 7£%  w as p a id  in  M ay la s t, 
a n d  th e  y e a r’s n e t p ro fit of ¿252,514 w ould  
o rd in a rily  h av e  ju stified  th e  B oard  in  dec larin g  a 
final d iv id en d . O w ing, how ever, to  fu r th e r  falls in  
selling  prices in  re ce n t m o n ths, to  th e  genera l o u t­
look in  th e  oil in d u s try  in  th e  im m ed ia te  fu tu re , 
a n d  to  o th e r con sidera tio ns, th e  B oard  w ere 
re lu c ta n tly  com pelled  to  forgo th e  d ec la ra tio n  of a 
final d iv id en d .

T h e  low er p rices p rev a ilin g  for m o to r s p ir it  in  th e  
U n ited  S ta tes  of A m erica , w here th e  m a jo r p o r tio n  
of th e i r  p ro d u c tio n  of th is  co m m o dity  h a d  been 
a n d  s till w as b eing  m ark e ted , h a d  re su lted  in  a 
s u b s ta n tia lly  decreased  re tu rn  to  th e  C om pany  
com p ared  w ith  th e  p rev io u s year. I t  w as th is  
decrease in  revenu e from  sales in  A m erica w hich  
p ro m p te d  th e  B oard  to  e n te r  th e  m o to r s p ir i t  
d is tr ib u tio n  m ark e t in  th e  U n ited  K ingdom , as

p rice , w as h ig h e r th a n  from  selling  in  b u lk  to  th e  
U n ited  S ta tes . T he p e tro leu m  d is tr ib u tio n  side 
of th e  business of B u r t, B ou lton  a n d  H ayw ood, 
L im ited , w as ac q u ired  as  from  J u ly  1 last. U p to  
th e  p resen t, th e  s p ir it  su p p lied  to  consum ers had  
b een  d raw n  from  th e  stock s ta k e n  o ve r from  th e  
V endors a n d  from  su b se q u en t p u rch ases , p en d ing  
th e  a r r iv a l of th e  C om p an y ’s ow n m o to r s p ir it 
in  th is  co u n try . T h ey  now  h a d  am p le  supplies  of 
th e i r  ow n s p ir i t  av a ila b le  o ver h ere  an d  h a d  m ade 
arra n g em e n ts  fo r its  d is tr ib u tio n  u n d e r th e  tra d e  
n am e of "  R e g e n t.” T hey  w ere v ery  h opefu l t h a t  
th is  b ran ch  of th e i r  business w ou ld  expand, 
especially  in  v iew  of th e  fa c t t h a t  th e ir  s p ir it  was 
an  E m p ire  p ro d u c t. T h ey  h a d  a lre ad y  received  
num ero us in q u irie s  fo r it . T h ey  w ould  m a rk e t a 
No. 1 a n d  a  No. 3 s p ir it ,  b o th  of w hich  w ould  co m ­
p a re  fa v o u rab ly  w ith  an y  s p ir i t  o b ta in ab le .

W ith  re g a rd  to  th e  c o m p an y ’s p o s itio n  in  th e  
c u rre n t y ea r, th e  in d ica tio n s  w ere th a t ,  fa iling  
unforeseen  c ircum stan ces, th e  vo lum e of business 
w ould  n o t be less th a n  th a t  o f la s t  y ea r. W hile 
fa ir  p ro fits  h ad  been ea rn ed  for th e  firs t fo u r m o n th s  
of th e  y ea r i t  w ould  be ra sh  to  a t te m p t  to  fo recast 
th e  final re su lts  ow ing  to  th e  m a n y  u n c e rta in  
fac to rs  in  th e  s itu a tio n .

T he re p o rt an d  acco u n ts  w ere ad o p ted .
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