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E D IT O R IA L

FEARS have been expressed for the future 
of the Imperial Institu te , which it is 

thought may eventually suffer the fate of 
the Empire Marketing Board. This would 
certainly be unfortunate, for the institu te  is 
an im portant research centre where work of 
unquestionable value to producers and 
manufacturers alike is conducted.

THE Melchett Medal of the Institute of 
Fuel has been awarded to Sir John 

Cadman and he is to  receive it at the annual 
dinner on October 18. Sir John delivered the 
Melchett Lecture before the institute on 
October 11, choosing as his subject “ The 
Place of Oil in -the World of Fuel.”

THE Western Australian Government 
found it necessary last month to 

contradict rumours th a t a tax  on gold was 
impending. The Premier (Mr. P. Collier) 
pointed out th a t the gold-mining industry 
was the present standby of the State and 
they considered it would be ill-advised policy 
to do anything to check its increasing 
prosperity.

Ï FOLLOWING the review of conditions in 
the iron and steel trade in this country 

in the M a g a z in e  last month comes the 
encouraging announcement of the new Master 
Cutler that the output from Sheffield is now
27,000 tons per month more than a year ago, 
while the average monthly output for the 
whole country for the first eight months of 
the year was 99,000 tons greater than for 
1932.

SIR  ALBERT KITSON’S work in Kenya, 
embodied in his two reports on the 

Kakamega goldfield, has now been supple­
mented by some notes on the geological 
succession, tectonics, and economic geology 
of the western half of the colony by Mr. R. 
Murrav-Hughes. These notes (Mining and 
Geological Department Report No. 3, 1933) 
are claimed to have no more than approxi­
mate accuracy, but it is hoped th a t their 
publication will stimulate interest in the 
work of the department.

ONE of the most interesting of the trade 
exhibitions held in London from the 

point of view of the mining engineer is that

devoted to Public Works, Roads, a n d  1 r a n s -  
port, which takes place this y e a r  fro™  November 13 to November 18. T h is  biennial 
exhibition is the occasion for the d is p la y  of 
drilling equipment, excavators, crushing and 
screening machinery, and power plant such 
as are not seen at any other time or place 
and is a useful sequel to the recent engineer­
ing exhibition at Olympia.

TO commemorate the visit of the Iron and 
Steel Institute to Sheffield in 1905— 

in which year he was its president—Sir 
Robert Hadfield on the occasion of the recent 
meeting made a gift to  Sheffield University 
of £5,000, expressing the hope th a t the money 
will be used for the advancem ent of m etal­
lurgical knowledge. I t will be recalled that 
Sir Robert built and equipped the m etal­
lurgical research laboratories of the applied 
science departm ent of the University, of 
which he holds the degree of Doctor of 
Metallurgy.

UNDER the title “ Twenty-Five Years’ 
Progress in Metallurgical Plant ” 

Mr. W. R. Barclay, who delivered the Autumn 
Lecture before the Institu te of Metals last 
month, confined his attention to  plant for 
the fabrication and alloying of metals and 
did not in any way deal with extraction 
metallurgy. On more than one occasion 
we have drawn attention to  the rather 
anomalous use of the word m etallurgy and 
suggested on one occasion the adoption of 
the terms “ Metallurgy I ” and “ Metal­
lurgy II ” as a means of differentiating 
between the extraction and subsequent 
treatm ent sides.

TH E rightful tenants of the new Geological 
Museum in South Kensington—which 

was hurriedly completed to accommodate 
the delegates to the World Economic Con­
ference—are at long last to be allowed the 
occupation of their new home. It has been 
decided th a t the need of the Geological 
Survey and Museum can no longer be ignored 
and arrangements are in hand for the com­
pletion and equipment of the new building 
in accordance with the original plans. It is 
expected th a t the work of re-adaptation to
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the Museum requirements will take two or 
three months to complete, after which a start 
will be made with the lengthy process of 
removal from Jerm yn Street.

Aerial Surveying in Australia
In the last issue of the M a g a z in e  it was 

announced th a t preliminary arrangements 
had been concluded by Austral Develop­
ment, Ltd., on behalf of the Western Mining 
Corporation, for an air survey over approxi­
mately 88,000 square miles of country in 
Western Australia. E arly this month the 
aeroplanes to be used in this work were 
christened at a British aerodrome pre­
paratory to their shipment to Australia, 
being appropriately named the Gay Pros­
pector and the Golden West. These prepara­
tions for intensive work over Western 
Australian goldfields lend additional interest 
to the re p o rt1 of Dr. W. G. Woolnough, 
Geological Adviser to the Commonwealth 
Government, on aerial survey operations in 
Australia during 1932, which has just been 
published.

It will be recalled that in 1930 Dr. Wool­
nough was instructed to visit the oilfields of 
the United States and Argentina and his 
report,2 published in the following year, 
stressed the importance of aerial survey 
methods, recommending that they should be 
submitted to test under Australian conditions. 
His recommendation was accepted and 
during 1932 experiments were carried out, 
with the co-operation of the Royal Australian 
Air Force. Previous tests of aerial photo­
graphy for geological purposes had been made 
in connexion with the Belford Dome, in the 
Hunter Valley of New South Wales, where a 
small number of low-altitude “ oblique ” 
photographs were taken, while C. T. 
Madigan’s work in Central Australia— 
already well-known—has served an admirable 
purpose in showing how much geological 
mapping in such a country can be expedited 
by a correct use of aerial photography. For 
the new work undertaken by Dr. Woolnough 
in 1932 Longreach, Queensland, was selected 
as the first site and much valuable assistance 
was rendered bv the geologists of Oil Search,

1 "  Aerial Survey O perations in A ustralia during 1932.” B y W. G. W oolnough. C anberra: Govern­m ent Prin ter.
2 " R e p o r t on Tour of Inspection of the  Oil- 

Fields of the U nited States of America and A rgentina and on Oil Prospects in A ustralia.” By W. G. Woolnough. Canberra : Governm ent Printer.

Ltd., both in visual observation and in 
ground control. The survey was eminently 
successful, revealing many hitherto un­
suspected geological features, and, although 
the results are still held to be of a confidential 
nature, they led to the extension of the work 
to most of the other areas enumerated in the 
report of 1931 as likely to be possible regions 
for oil development in Australia. Work in 
Northern Queensland, in the neighbourhood 
of Darwin, was followed by incidental 
photography in the Northern Territory and 
E ast Kimberley—as far as Fitzroy Crossing 
—where detailed surveys were made of 
potentially petroliferous areas and much of 
the surrounding territory. The operations 
were continued through Western Australia 
to Adelaide and later a flight to Tasmania 
covered typical areas in all parts of the 
island, excellent results being obtained. 
The photographic records of all this work 
were completed by the Air Force authorities 
and mosaics over considerable areas have 
been completed. Although the work of 
interpretation of the results of this survey 
is likely to be slow and tedious, those 
obtained in a few type areas of outstanding 
importance are published in the present 
report, while at a later date it is hoped that 
it will be possible to issue supplementary 
descriptions of other regions that have come 
under observation.

Dr. Woolnough has much to say con­
cerning the technique of this new weapon 
that is likely so greatly to expedite the work 
of field geologists in little-known areas. He 
points out that the ability to make satis­
factory visual observations from the air and 
to interpret results does not come quickly 
to the observer and he emphasizes the need 
for long training in carrying out such work, 
for he found that he was scarcely able to 
appreciate the significance of many details 
noticed until he had completed a fair number 
of flying hours, at least 100 being the figure 
named. I t  has been repeatedly stated—as 
was borne out by the discussion on 
Mr. Donald Gill’s recent paper before the 
Institution of Mining and Metallurgy—that 
aerial survey operations are not a substitute 
for careful ground work by the geological 
investigator and the author of the present 
report sees fit to press this view home once 
again. Nevertheless it will be quite apparent 
from the summary of results that are 
presented that much valuable time and 
misspent energy can be saved by a correct 
use of the aeroplane and the aerial camera.
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Gold in Southern Rhodesia
The history of gold mining in Rhodesia 

dates back to remote times, the activity of 
the Ancients in their pursuit of the precious 
m etal being evidenced by the large number 
of old workings that may be found in all 
parts of the Colony. Many estimates have 
been made on the evidence of these 
abandoned excavations of the amount of gold 
extracted by them, one reliable authority 
having placed it as high as £75,000,000. 
Towards the end of last century the reports 
of traders began to direct attention to 
the mineral-producing possibilities of the 
country, the traces of previous exploitation 
being so evident, and the operations of the 
early prospectors were greatly facilitated by 
the use they made of the old workings, for 
almost all the gold-bearing reefs of any value 
that outcropped a t surface had been worked 
down to water level. The fame of this part 
of tlje African continent as a country of vast 
potential wealth was soon rapidly growing 
and from 1880 onwards large numbers of 
concession hunters had been attracted from 
all parts of the world. Although the Colony 
has had a long history as a gold producer it 
was not until 1907 th a t regular output figures 
became available and a record from th a t 
year to 1932 has recently been published 
through the efforts of Mr. Brooke Norris,1 
whose knowledge of the mining statistics of 
Southern Rhodesia is probably unrivalled. 
Mr. Norris has prepared a summary of the 
history of gold mining in the Colony during 
these years and his work merits attention.

The output of gold from Southern Rhodesia 
from the commencement of regular crushing 
in 1898 up to the end of 1906 was, Mr. Norris 
estimates, 1,989,776 oz., a figure made up 
from old bullion returns. The declaration 
value for mill gold was usually 72s. 6d. per oz., 
but no fixed value was obtained for gold 
recovered by cyanidation. In 1907, however, 
arrangements were made with the mining 
industry which compelled it to make returns 
in fine gold and these operated from May 1, 
1908. The return for 1907 shows an output 
of 612,052 oz. and it is recorded th a t the year 
was one of increasing expansion in the

1 "  T he Gold O utputs and Mining A ctiv ity  of 
Southern Rhodesia, 1907 to  1932.” By S. Brooke 
Norris, Southern Rhodesia Geological Survey B ulletin No. 25, Price 3d.

industry, the figures representing a record 
largely the result of the growing number o 
small workers. By 1908 the number of 
producers had grown to 446, although the 
output was lower a t 606,962 oz. The number 
of producers had increased by the end of 
1909 to 548, a figure which remained as a 
record until 1932. During the years up to 
1914 the production was steadily held at 
between 600,000 and 700,000 oz. per annum, 
but the intense effort made during the W ar 
resulted in this being increased, the maximum 
being reached in 1916, when 494 producers 
were responsible for an output of 930,356 oz. 
From this time onwards production gradually 
declined to its pre-W ar level and by 1930 had 
fallen to 547,630 oz., the number of producers 
being 331. That year was marked by the 
closing down of the Shamva mine as a large 
producer and the entry of the Wanderer. 
Crushing operations had started on the 
Shamva in 1914 and it treated 9,567,000 tons 
of ore for a gold yield worth £6,492,450 
before closing down. In 1931 there were 
indications th a t activity in the industry 
was again growing, the number of gold 
claims registered being 21,376, as compared 
with 7,379 in 1930. The increasing interest 
in gold mining was m aintained during 1932, 
in which year the number of producers 
reached a record at 782. Although the out­
put was only 574,135 oz., it is evident that 
the industry continues to  expand. I t will 
be recognized, however, th a t the peculiar 
conditions th a t have obtained during the 
past few years m ay have temporarily 
diverted m any people from agriculture to 
mining and improving conditions for the 
farmer might easily result in a rapid move 
in thé opposite direction.

Over the period reviewed the gold pro­
duced by Southern Rhodesia totalled 
16,785,520 oz. and it is of interest to  note how 
this was made up. Mines producing over
10.000 oz. per annum contributed 10,464,591 
oz., or 62-35% of the total, the rem ain­
der being approximately divided equally 
between those producing 5,000 to 10,000 oz.,
2.000 to 5,000 oz., 1,000 to 2,000 oz., and 
those with a yearly output of less than 1,000 
oz. The gold-mining industry in the Colony 
being entirety lode mining in quartz veins 
it has naturally experienced vicissitudes, 
but it is satisfactory to know th a t the annual 
output has during the years reviewed been 
maintained at well over 500,000 oz., especially 
now th a t the mineral rights are in the 
possession of the Colonial Administration.



OCTOBER, 1933 197

Ore Deposition
An unfortunate tendency among economic 

geologists to speculate on the origin of ore 
deposits is only too well known and this is 
particularly true of those prone to express 
their views in print. Scientific deduction 
from observed data is, it will be agreed, quite 
right and proper, but many present-day 
workers and, indeed, more than one famous 
man in the past, having found themselves 
unable to verify the bases of their own 
theories, have not hesitated to jump to 
extremely improbable conclusions. We have 
before ventured to suggest th a t too much 
attention is given to the expression of pure 
conjecture as to the origin of ore deposits and 
too little to the recording of observations 
which will serve some day as corner stones 
in the building of a well-founded theory. To 
the mining man so much pure guess-work 
serves only to throw an honourable profession 
into disrepute, for the practical miner is 
quite sure th a t the ore, having been found, 
will not disappear and that the geologist 
should concern himself mainly with the 
structure of the body, in order that it may 
be found again should it for any reason be 
lost through running against a fault or other 
structural feature, and th a t the formulation 
of genetic theories is a m atter of subordinate 
importance. Much of the time th a t has 
been spent in idle dreaming on the causes 
of ore genesis is revealed in "H isto ry  of the 
Theory of Ore Deposits” 1 and this has now 
been admirably set forth by Mr. Thomas 
Crook, Principal of the Mineral Resources 
Department, Imperial Institute. The history 
makes fascinating reading and it will very 
probably set the mining man speculating 
in spite of himself.

Mr. Crook’s narrative begins with the 
story of the philosophers of old and their 
conception of the four elements—earth, air, 
fire, and water—and passes on to Theo­
phrastus, who in his book “ Of Stones” 
wrote the first mineralogy, grouping his 
minerals as metals, stones, and earths. 
Writing in the sixteenth century Agricola 
(G. Bauer) had arrived at the conception of 
pure minerals and of mixtures and by him 
metalliferous veins were regarded as fissure 
deposits in “ canales ” formed by “ erosion ” 
with underground waters. The author then

1 “ H istory  of the  Theory of Ore Deposits, w ith  a 
chapter on the  use of petrology.” B y Thom as 
Crook. Price 10s. 6d. London : Thom as M urby and Co.

shows that interest in ore deposition tended 
to flag somewhat until the eighteenth 
century, when the directors of the famous 
German mining schools had begun to ponder 
the question, but it was not until the end of 
the century th a t the advent of H utton and 
Werner into the field saw the commence­
ment of th a t famous controversy between the 
Plutonists and Neptunists. The early part 
of the next century witnessed the gradual 
abandonment of neptunistic theory and, as 
the conception of vulcanism arose, the study 
of ore deposits became separated, strangely 
enough, from petrology, a state of affairs 
th a t continued up to the present century. 
The story continues with the rise of the 
theory of lateral secretion and the new con­
troversy that arose with the igneous theory, 
which, in modified form, is so widely held at 
the present day, either in that form which 
believes largely in the agency of exudations 
from wet magmas or that advocated by Spurr 
in his classic work on ore-magmas, although 
it will have early become apparent to the 
reader that the author of the work under 
review has quite different views himself. 
He says : “ It seems likely that, as the
significance of geodynamical factors and 
earth history comes to be more fully under­
stood by students of ore genesis, they will 
realize more and more that the origin of 
metalliferous veins is associated with com­
paratively superficial crustal changes in which 
meteoric waters rather than juvenile waters 
have played the dominant role.” I t may 
be, but this is only the expression of an 
opinion.However fascinating the instructive story 
so well told by Mr. Crook may be, it is certain 
that the most important advances in economic 
geology have been made as a result of careful 
observation. The theory of deltaic deposition 
that has proved so useful in the exploration 
of the Far East Rand embodies years of 
painstaking research and the careful correla­
tion of observed data. Similarly the know­
ledge of the zonal distribution of metals with 
respect to depth is not merely the outcome 
of speculation, but the sequel to a correct 
recording of facts. In petrology the narrow 
path of careful laboratory and accurate field 
work has long been followed by the student 
and now that petrology and the study of ore 
genesis tend to merge once again it is to be 
hoped that the penchant for speculation 
does not rapidly overwhelm the petrologist 
as it has so often tended to engulf his 
“ economic ” brother in the past.



R E V IE W  O F  M IN IN G
Introduction.—The feeling of confidence 

in the future that has been gradually gaining 
ground for some time past has at last found 
open expression at Geneva, where the League 
reports issued early this m onth stress the 
fact that the production of industrial 
countries is increasing and unemployment 
diminishing, while the outlook for primary 
commodities shows considerable improve­
ment. The trade returns for this country 
issued early this month are also said to be 
the best for five years. Metal prices exhibit 
little change over the m onth and fears as to 
the future of zinc have a t last been allayed 
on the news of the renewal of the cartel, 
following the settlement of the dispute 
over the method of levying fines on excess 
production.Transvaal.—The output of gold on the 
Rand for September was 851,985 oz. and in 
outside districts 49,814 oz., making a total of 
901,799 oz., as compared with 934,714 oz. 
in August. The number of natives employed 
in the gold mines at the end of September 
totalled 230,774, as compared with 231,341 
at the end of August.

The steady progress made in adapting the 
Rand gold-mining industry to the conditions 
obtaining since the Union’s departure from 
the gold standard was disturbed last month 
by the outbreak of strikes of white miners, 
a t the Langlaagte Estate and the Simmer and 
Jack. After a few days the men were induced 
to return to work, but that they are not 
entirely satisfied with conditions is shown 
by the reiteration of their demand for a 
shorter working week and increased wages.

The intention of the Union Government to 
seek revision of the Mozambique Convention 
regarding native labour recruitment has been 
formally notified to Lisbon.

The report of the Sub Nigel for the year 
to June 30 shows a profit of £1,362,665, 
which, added to the sum brought in, gave an 
available total of £1,405,184. Of this amount 
£848,437 was absorbed as dividends, equal 
to 10s. 6d. per share, and, after making 
allowances for Government taxes and other 
items, the balance of £74,456 was carried 
forward. The ore crushed during the year 
totalled 447,900 tons, which yielded gold 
worth £2,144,148. Working costs amounted 
to £795,421, leaving a working profit of 
£1,348,727. The ore reserves a t the end of 
the year, calculated with gold at 84s. 9d. 
per ton, were estimated to be 1,534,000 tons, 
averaging 17-6 dwt. With gold at 120s. per

oz. the pay limit is reduced to 5-0 dwt. and 
the to tal reserve on this basis is 1 ,664,000 
tons, averaging 16-7 dwt.It was announced last m onth that an otter 
made by the New Steyn E state for the 
purchase of the mining property and plant 
of the Roodepoort United had been accepted. 
The purchase price is £200,000 in cash.

At an extraordinary meeting of Ferreira 
Estate, to be held in Johannesburg next 
m onth after the annual meeting, it will be 
proposed th a t the capital of the company be 
reduced from £154,212 to £125,297 5s., the 
reduction to be effected by the return of 3s. 
cash on each 16s. share.The report of West W itwatersrand Areas 
for the year ended June 30 last states that 
the option to acquire the mineral rights of 
Western Areas, Ltd., has been exercised and 
that £190,035 of the to tal am ount of £225,000 
had been paid a t the end of the year. 
Additional mineral rights on Farm  Drie- 
fontein No. 105, in the Potchefstroom district, 
are to be acquired.

Advice from Johannesburg last m onth with 
respect to Lace Proprietary Mines was to the 
effect th a t the company will shortly offer 
95,625 new £1 shares to existing holders at a 
price of £3 per share. This would raise the 
issued capital to £478,125.

In the last issue of the M a g a z in e  it was 
announced th a t negotiations were in progress 
between the Rooiberg Minerals Development 
Company and Leeuwpoort Tin Mines regard­
ing the mineral rights of the latter com pany’s 
farms. These rights on farms Leeuwpoort 
No. 1336 and Rietfontein No. 1335 have now 
been optioned by the Rooiberg company for 
a period of 12 months, the purchase con­
sideration, if the option is exercised, to be 
£20,000, to be satisfied by the issue of
20,000 £1 shares. The Leeuwpoort company 
has in addition been promised a 20% interest 
in any future issue of capital th a t m ay be 
made by the Rooiberg company during the 
next five years. During the option period 
up to 6,000 tons of ore m ay be mined from the 
two farms.

Shareholders of Northern Transvaal 
(Messina) Copper Exploration, Ltd., were 
informed this m onth of the progress of the 
development operations in hand. Drilling 
is stated to be proceeding satisfactorily, 
while several shipments of high-grade ore 
have recently been made from shafts put down on old workings.

The report of Onverwacht Platinum, Ltd.,
198
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for the year to June 30 last shows cash and 
cash assets amounting to ¿59,957, the 
amount received from the sale of plant and 
equipment during the year being ¿3,971.

Southern Rhodesia.—The output of 
gold from Southern Rhodesia during August 
was 56,147 oz., as compared with 54,561 oz. 
for the previous m onth and 49,254 oz. for 
August, 1932. Other outputs for August 
were : Silver, 10,189 oz. ; coal, 47,654 tons ; 
chrome ore, 904 tons ; asbestos, 2,520 tons ; 
mica, 1 ton ; tin, 1 ton ; iron pyrites, 
906 tons.

Shareholders of the Globe and Phoenix 
Gold Mining Company were informed last 
month that an option had been acquired 
over a property in the Balia Balia district. 
Initial exploration work on the new property 
is in hand.Northern Rhodesia.—The output of 
gold frofn Northern Rhodesia during August 
was 286 oz., as compared with 251 oz. for 
the previous month and 59 oz. for August, 
1932. Other outputs for August were : 
Copper, 8,985 to n s ; zinc, 1,650 tens ; 
manganese ore, 975 tons ; mica, 650 lb. ; 
cobalt, 40,029 lb.

It was announced last month that the 
Rhokana Corporation had in hand prepara­
tions for bringing a second mine into 
production.Gold Coast.—Shareholders of Konongo 
Gold Mines, Ltd., were informed this month 
that the new Edwards shaft on the Awere 
lode had been concrete lined to 45 ft. and 
that sinking had been started on the Hardy 
shaft (Akyenase lode). The inclined shaft 
has been cleared to 45 ft.

The statutory report of Gold Coast Banket 
Areas, Ltd., issued last month, shows that 
the total amount received by the company 
in cash in respect of shares issued was 
¿86,736, the balance in hand, after allowing 
for all issue and other expenses, being 
¿43,046. Two new leases have been acquired, 
known as Akoko Aow and Cheriaman Gold 
Mines, for the exploitation of which the 
formation of a new company is contemplated.

Sierra Leone.—The first shipments of iron 
ore from Sierra Leone recently arrived in 
Glasgow. The deposits have been for some 
time in course of development by the Sierra 
Leone Development Company.Kenya.—The output of gold from Kenya 
Colony for July was 1,223 oz., as compared 
with 872 oz. in the same month of 1932.

A progress report to shareholders of the 
Tanami Gold Mining Syndicate issued this 
m onth contains information relative to

developments on the property of the Roster- 
man Syndicate, in the Kakamega area. 
Three reefs have been opened up and arrange­
ments have been made for the sinking of a 
shaft on each of them.

Australia.—In the return for August 
shareholders of the Wiluna Gold Corpora­
tion were informed that diamond drilling 
has recently been started in order to test the 
Bulletin lode at depth, the three holes com­
pleted to date having revealed continuous 
lode material.

It was announced last month that Western 
Gold Mines had exercised its option over the 
Mararoa mine, at Reidys, near Cue. I t is 
proposed to form a company in Australia, 
under the title Triton Gold Mining Co., with 
a capital of ¿600,000 in 10s. shares, in order 
to acquire and operate the property.

The new lode discovered in the Great 
Boulder Proprietary in section 29 has been 
opened up by driving south for 60 ft., the 
ore averaging 15 dwt. per ton over a width 
of 6 ft.

The report of Associated Northern Blocks 
(W.A.), Ltd., for 1932 shows a loss of ¿668, 
increasing the debit balance brought in to 
¿5,513. The whole of the expenditure on the 
Mexican property—El Refugio—has now 
been written off. The sale of the Iron Duke 
Lease, a t Kalgoorlie, to the Gold Fields 
Australian Development Co. was announced 
in the M a g a z in e  last month.Malaya.—The report of Pelepah Tin 
Dredging for the year to March 31 shows 
that the erection of the dredge was com­
pleted in August last and it is now engaged 
in deepening and widening its paddock. 
Negotiations are in hand with the Johore 
Government, which have in view the securing 
of an increased assessment for the State in 
order that the dredge will be able to compete 
with producers in the Federated States.

During the year to March 31 last the K inta 
Kellas Tin Dredging Co., Ltd., suffered a loss 
of ¿5,761 after allowing for depreciation, the 
total amount at debit of profit and loss being 
now ¿13,969. The output of tin concentrates 
amounted to 142'22 tons, which realized an 
average of ¿88 Is. 8d. per ton, as compared 
with ¿69 18s. 7d. per ton in the previous year.Siam .—Shareholders of Tongkah Harbour 
Tin Dredging have been notified of a further 
call of Is. per share, required to meet the 
company’s debt to the banks in Penang.Burm a.—The report of the Burma 
Corporation for the three months to June 30 
shows a surplus of receipts over working 
expenditure amounting to ¿250,395, as
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compared with a surplus of £105,360 for the 
three months to March 31. The increased 
revenue reflects the improved demand for 
lead and the general rise in metal prices. 
The Marmion shaft has been sunk 154 ft. 
below No. 12 level.Siberia.—Shareholders of the Tetiuhe 
Mining Corporation, were informed last 
m onth th a t £68,800 had been received from 
the sale of U.S.S.R. Government bonds, the 
amount representing part of the purchase 
consideration for the company’s concession 
in Eastern Siberia.Cornwall.—Further developments on the 
East Pool mine were announced by the 
general managers last month. A diamond 
bore-hole put out south from the main west 
drive on the Rogers lode at the 1,600-ft. level 
entered lode material at 251 ft. and con­
tinued to 269 ft., the last 3 ft. averaging 
58 lb. black tin, 30 lb. wolfram, and 50 lb. 
arsenic per ton. This is believed to be the 
same lode previously intersected by the 
1,700-ft. main north cross-cut.

Im perial Sm elting Corporation.— 
Arrangements have been concluded for the 
acquisition by the Imperial Smelting Cor­
poration of the Sulphide Corporation’s works 
a t Seaton Carew and of the share capital of the 
Delaville Spelter Company, of Birmingham.

Murex.—The accounts of Murex, Ltd., for 
the year to June 30 last show a profit of 
£68,677, which, added to the sum brought in, 
gave an available total of £102,881. 
Dividends equal to 3s. per share have been 
declared, absorbing £41,966, and after allow­
ing for preference dividends and other 
expenditure there remained a balance of 
£44,150 to be carried forward. At an

extraordinary meeting held following the general meeting this m onth a resolution 
proposing that the capital of the company 
should be increased to £275,000, by the 
creation of 50,000 new 10s. shares, was 
approved.Copper.—The incorporation of the Copper 
Development Association as a company was 
announced last m onth. Sir Auckland Geddes, 
Mr. A. Chester Beatty, and Sir H arry  D. 
McGowan are honorary presidents of the 
new company, which will be directed by a 
council, of w'hich Mr. D. Owen Evans is 
chairman. Detailed business will be con­
ducted by a management committee, of which 
Mr. A. D. Storke will be chairman. Efforts 
are to be concentrated for the present on the 
development of extended uses for copper 
rather than on research work. A t Geneva 
early this m onth representatives of Canada, 
the United States, Peru, Chile, and Belgium 
were present at a meeting having in view the 
calling of an international copper conference.

Tin.—The tin  statistics available a t the 
end of September show a further considerable 
improvement in the position, the visible 
supplies a t the end of the m onth am ounting 
to 35,859 tons, a shrinkage of 4,095 tons on 
the month. At a meeting of the directors of 
Cornish tin  mines held last m onth in London 
it was agreed th a t the principle of restriction 
should be extended to Cornwall, the proposed 
flat-rate quota of 2,200 tons of metallic tin 
per annum being accepted as a reasonable 
figure. Negotiations for bringing other 
outside countries into the scheme are under 
way and it is expected th a t the adhesion of 
French Indo-China will be announced a t an 
early date.

G e n e r a l  V i e w  o f  t h e  L a k e  V i e w  a n d  S t a r  S u r f a c e  P l a n t .



ORE TREATMENT AT T H E  LAKE VIEW AND STAR
By T . B. STEV EN S. M.l.M.M.

A  descrip tio n  of the  m ethods ad o p ted  at this W e s te rn  A ustralian  p ro p erty  to deal w ith o re containing free gold, gold
tellu rides, and  gold associa ted  w ith  pyrite .

It is generally recognized that the gold 
in the sulphide ore 1 at Kalgoorlie occurs in 
three ways—i.e., as (a) free gold, which 
is soluble in cyanide solution and can also be 
saved by amalgamation or strakes, (b) 
tellurides of gold, which will only yield to 
intensive cyanide treatm ent in the raw 
state but readily after roasting, and (c) 
gold associated with pyrite, which will not 
give a satisfactory cyanide extraction without 
roasting. The proportion of the to tal 
gold which occurs in each of the three ways 
varies considerably in the different lodes, 
but for any treatm ent process to be 
satisfactory it must be able to treat all 
of them equally well. Three different 
methods of treatm ent have been used by 
the Lake View and Star company since its 
formation in 1910 and a comparison of them 
is informative, as it shows how treatm ent 
methods have been modified to make them 
more suitable for the nature of the ore and 
also to reduce working costs.

In the first plant the ore was crushed wet 
by stamps and tube-mills and a concentrate 
amounting to about 10% of the weight of 
the ore was separated by Wilfley tables. The 
concentrate was roasted and cyanided and a 
good extraction was obtained. The tailings 
from the concentration still contained about 
one-half of the mineral and one-half of the 
gold contained in the original ore and they 
were treated either by prolonged agitation 
with cyanide solution or else by cyanogen 
bromide. This process was used on ore of 
about 26s. va lu e2 for some years, but it 
had the failing th a t when higher-grade and 
consequently more heavily mineralized ore 
was treated there was always an abnormal 
rise in the residue from the raw treatm ent 
of the tailings. The recovery was dependent 
on the amount of mineral left in the tailings 
after concentration and although an elaborate 
classification and concentration plant was 
erected it was found impossible to save more 
than 50% of the concentrate by gravity

1 For analyses of Kalgoorlie ores and descriptions 
of early trea tm en t m ethods th e  reader is referred to  ' ‘ W est A ustralian M etallurgical P ractice,” published 
in 1906.

2 All assay values in th is article refer to  the  ton  of 2,000 lb. and to  gold a t  85s. per oz.

concentration. This caused the process to 
be abandoned when economic conditions 
brought about by the War made it necessary 
to treat a smaller tonnage of higher-grade ore.

In the second plant the ore was crushed 
dry and all of it was roasted and cyanided. 
The extraction was high and was not greatly 
affected by the grade of ore or the mineraliza­
tion, but the cost of treatm ent was also 
high. The high cost was due to the 
inefficiency of dry crushing and high 
consumption of fuel for roasting. A further 
disability of the dry-crushing process was 
that the amount of water used underground 
for drilling operations had to be limited and 
this increased the cost of breaking ore and 
also created unhealthy conditions.

In the third plant, which has just been 
completed, a return has been made to the 
wet crushing, but flotation is used for the 
separation of the concentrate instead of 
gravity concentration. By this means the 
tailings from the concentration are brought 
so low in value that they can be discarded 
without cyanide Treatment. Over 90% of 
the mineral content of the ore is concentrated 
into 7% of concentrate and 93% of the 
ore is discarded without cyanide treatm ent. 
The flotation concentrate is roasted and 
cyanided as it was in the first plant, but 
now the sulphur content is so high that 
no external fuel is necessary. Another 
modification of the process is in the separate 
collection of free gold. In the first plant 
it was caught on the Wilfley tables, but with 
the flotation process it is not so easily 
collected, and a better saving has been 
effected by installing corduroy strakes before 
the flotation plant. The extraction obtained 
bv these combined processes is not quite as 
high as was obtained by the dry-crushing 
process, but this loss in extraction is very 
much more than balanced by a large reduction 
in working costs.Experimental work was carried on with 
the flotation process for some years before 
its adoption. A pilot plant was erected in 
1925, but from the results obtained it was 
difficult to-decide if the higher extraction 
obtained by dry crushing would not balance 
the saving in cost effected by flotation. 
This point was not definitely proved until

201
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the erection of the first unit of the present 
plant three years ago. In the large plant 
the extraction obtained in the pilot plant 
has been only slightly improved on, but the 
working costs have been considerably lower 
than was estimated in every part of the 
treatm ent.

The capacity of the plant is now 45,000 
short tons a month. W ith the exception of 
the coarse crushing departm ent it is in 
continuous operation for seven days a week. 
A great deal of the old dry-crushing plant 
has been utilized in the construction of the 
present wet-crushing plant and the roasting 
and cyaniding plants have also been modified 
in order to make them suitable for the 
treatm ent of concentrate instead of ore. 
Owing to the nature of the ore-bodies the 
grade of the ore milled varies considerably 
in value from day to day. The value of ore 
for the past year has averaged 35s. and the 
data in the present article refer to ore 
of th a t value.

C o a r s e  C r u s h in g .—The ore supply for 
the mill is drawn from three shafts, Chaffers, 
Lake View, and Ivanhoe, about one-half of 
the tonnage being supplied from the Chaffers 
shaft, which is situated close to the plant 
and is connected to it by belt conveyor. 
The remainder comes from the Lake View 
and Ivanhoe shafts, which are situated about 
half a mile away. Delivery is made to  the 
mill in side-tipping trucks of two-ton capacity, 
which are drawn by steam locomotives.

The capacity of the coarse-crushing plant 
(Fig. 1) is 200 tons per hour. For primary 
crushing there are two No. 1 \ Gates gyratory 
rock-breakers. One is used for Chaffers 
ore and is fed from a small bin into which 
the skips are tipped, the other is used for 
the ore which is brought in by trains. They 
are set to break to 5 in. and have belt- 
conveyors beneath, which deliver the ore 
to the secondary crushing plant. For 
secondary crushing two 4-ft. Symons cone 
crushers are used. Before going to them the 
ore passes under two electro-magnets for 
the removal of tram p iron and over two 
Sherwen screens for the removal of fines. 
The removal of the fine material increases 
the capacity of the crushers and allows 
of a finer setting. In crushers of this type 
there is a tendency for the fine ore, especially 
when damp, to form into hard cakes, which 
choke the discharge and reduce the capacity.

The Sherwen screens are 6 ft. long by 4 ft. 
wide and they are fitted with screens of 6 
gauge wire and have apertures 1 j- by 1±- in.

Grizzlies were formerly used in place of the 
screens, but they were unsatisfactory, as they 
constantly choked. Although the size of the 
rock is large the wear on the screens is not 
excessive. They are supported on springs 
made of hickory and are vibrated electrically 
at the head, direct current being used foi 
the operation and the trembler mechanism 
being similar in principle to th a t of an 
electric bell.

The discharge from the Symons cone 
crushers, together with the screen undersize, 
is elevated by a belt to two secondary 
Sherwen screens, which are fitted with 
screens having § by f  in. apertures. The 
oversize from the screens is again elevated 
to a 4-ft. Symons shorthead machine, 
which is used for tertiary  crushing. The 
discharge from this crusher, together with 
the undersize from the secondary screens, 
is the finished product of the coarse-crushing 
plant and is elevated by belts to the mill bins. 
The belts beneath the shorthead crusher 
are arranged so th a t it is possible to operate 
this machine in closed circuit, when it is 
found desirable to do so. The foreman in 
charge of this section endeavours to deliver 
a product to the ball-mills th a t is all minus 
|  in. An assay sample is taken by a bucket 
sampler which makes a O'5% cut.

The mill bin erected for the dry-crushing 
plant has been retained, this being a timber 
structure with a capacity of 900 tons of ore. 
There is also a reserve bin for supplying ore 
over the week-end.

M il l in g  a n d  C l a s s if ic a t io n .— In order 
to liberate the gold-bearing minerals from the 
gangue fine grinding is necessary, the pulp 
going to the flotation plant a t present 
containing 95% of minus 200 mesh. I t is 
also advisable to remove the free gold from 
the grinding circuit as soon as it is liberated, 
as otherwise the gold is ground too fine to be 
easily saved on strakes and there is a danger 
of it being locked up behind mill liners and 
in similar places. For this reason it is not 
advisable to close-circuit a mill, unless 
strakes form part of the circuit.

Grinding is done in three stages—the 
first by ball-mills in open circuit, the second 
by tube-mills in closed circuit, with straight- 
line classifiers and strakes, and the th ird bv 
tube-mills in closed circuit, with bowl 
classifiers and strakes. Each ball-mill, 
tube-mill, straight-line classifier, and set of 
prim ary strakes forms a circuit of its own. 
It is not until the tertiary  grinding circuit 
is reached th a t the pulps from the different
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Steam  locomotive hauled rakes of 20 trucks, “ v ’’-shaped 2-ton side-tipping trucks.
Chaffers breaker bin, 100-ton capacity.
Ivanhoe, Horseshoe, and Lake View sub-level breaker bins, 130 tons capacity.
Gates crushers (No. 71) breaking to  5 in. 56-h.p. motor.

E lectro-m agnets suspended.
20-in. inclined belt conveyors, 212-ft. and 178-ft. centres. Motors 

16-h.p. and 25-h.p.
P rim ary  Sherwen screens, lj- in . aperture.

Symons 4-ft. cone crushers, 485 r.p.m ., breaking to  1 in. Maximum 
capacity  120 tons per hour each. 100-h.p. motors.

24-in. belt conveyor, 58-ft. centres. 10-h.p. motor.
24-in. belt conveyor, 92-ft. centres inclined. 20-h.p. m otor.

Secondary Sherwen screens, f-in . aperture.

18-in. belt conveyor. Oversize. 92-ft. centres inclined. 12-h.p. 
motor.

4-ft. short head Symons cone crusher, 435 r.p.m . 150-h.p. m otor.
24-in. belt conveyor. Undersize. 85-ft. centres inclined. 12-h.p. 

motor.
20-in. belt conveyor. 348-ft. centres. 25-h.p. motor.
Chain bucket sampler. 0-5 per cent. cut.
To reserve bins and sample plant.
24-in. belt conveyor. 183-ft. centres inclined. 20-h.p. motor. 
M errick w eightom eter.

© 24-in. belt conveyor.
Mill fine ore reserve bins. 900 tons capacity.

© 18-in. belt conveyor. 70-ft. centres. 10-h.p. motor.

© B ucket elevator. 135 buckets, 16 in. by 8 in. 18-h.p. motor.

© 24-in. inclined belt conveyor.

© 18-in. belt conveyor.
Mill fine ore bins, 900 tons capacity.© Shaking chute feeders, 120 strokes per m inute.
To ball mills. (See Fig. 2.)

F i g . 1 .— F l o w - S h e e t  o f  C r u s h i n g  a n d  G r i n d i n g  S e c t i o n , C h a f f e r s  T r e a t m e n t  P l a n t , L a k e
V i e w  a n d  S t a r .
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units are combined. This arrangement will 
be readily understood on reference to  the 
flow-sheet (Fig. 2).

Ball-Milling (.Primary Grinding).—There 
are five ball-mills, each 6 ft. in diameter 
and 5 ft. long. They are of Australian 
manufacture and were designed to fit on the 
foundations of the No. 8 Krupp mills formerly 
employed in the dry-crushing plant. By 
doing this the cost of new foundations was 
saved, while the old mill bin, mill buildings, 
and other accessories were utilized. 
Alteration from dry to wet crushing was 
brought about without any loss of tonnage. 
The first wet mill was erected on a new 
foundation, the others were then replaced 
one at a time. Actually a gradually 
increasing tonnage was obtained during the 
change over, as the capacity of the wet 
mills is greater than  th a t of the dry.

For driving the ball-mills Tex-ropes are 
used, these having been given the preference 
over reduction gears, as no flexible coupling 
was required as well as no lubrication of the 
gear box. (It is hardly necessary to mention 
that any contamination of the flotation 
circuit with lubricating oil through spillage 
is detrimental to flotation.) A second 
alternative drive would have been the use 
of a slow-speed motor and helical gear. 
This would be more expensive than the Tex- 
rope and would also have required the 
use of a flexible coupling. The only dis­
advantage of the Tex-ropes is the increased 
area of floor space required.

The mills are driven at 25 r.p.m. by 
100-h.p. motors through fourteen l j  by 
|  in. Tex-ropes. Their design (Fig. 5) has 
proved very satisfactory, the shells being 
of mild steel plate and the ends are cast 
steel, while discharge is a t trunnion level. 
Scoop feeders are fitted and are supplied 
with ore from the mill bin by adjustable 
shaking chutes. A trommel perforated 
with f-in holes is attached to the discharge 
trunnion, this being necessary to  protect the 
Wilfley pump th a t elevates the discharge 
to the strakes, as otherwise the plus f-in. 
material would choke the runner. The 
oversize from the trommel is elevated by a 
small bucket elevator back to the scoop box. 
Mill liners are of manganese steel of the ship- 
lap type, a set weighing 7 tons and being 
4 | in. thick a t the thickest part. They will 
crush approximately 100,000 tons of ore 
before being discarded. The ball load weighs 
8'5 tons, additions of new balls being 5 in. 
in diameter. They are of forged steel and

are manufactured in Western A u s t r a l ia  
from steel scrap in an electric furnace. The 
consumption is O'92 lb. per ton crushed and 
they cost £23 a ton delivered a t the mine. 
The normal feed to a mill is 300 tons in 24 
hours and the grading of the discharge is 
shown in Table I.

T a ble  1.
+  20 m esh . 37%
+  60 m esh  . 35%
+  100 m esh  . 11%
+  150 m esh  . 1%
— 150 m esh  . 16%

Tube-Milling (Secondary Grinding).—The 
discharge from each ball-mill is elevated by 
a Wilfley pump to corduroy strakes and, after 
passing over them, it falls into a rake classifier 
(6 ft. by 25 ft. and making 16 strokes per 
minute), which separates the sand for tube- 
milling. The discharge of the tube-mill 
goes to  the Wilfley pum p and is re-elevated 
for classification.

When the plant was designed it was laid 
out for the installation of long tube-mills, 
5 ft. 6 in. in diameter and 22 ft. long, in which 
imported flint stones were to be the grinding 
media. After three mills of this size had been 
installed there was an increase in the price 
of flints due to  exchange, while a t the 
same time there was a decrease in the 
price of 2-in. steel balls of Australian 
manufacture, which made it more economical 
to use the latter. The remaining mills were 
therefore ordered of the same design, but 
only 11 ft. 6 in. long, so as to carry the same 
load of balls as they had previously carried 
of flints. The alteration has proved so 
beneficial, both as regards cost of grinding 
and tonnage, th a t one of the original mills 
has already been cut in half to  adapt it 
for balls and the remaining two will also be 
reduced in length as soon as the stocks of 
flint stones are exhausted. Both kinds of 
tube-mill are similar in construction to the 
ball-mills and are driven in a similar way. 
The motors installed are of 150 h.p. and the 
Tex-ropes are of the same size as on the ball 
mills, but there are 16 of them  instead of 
14. Scoop feeders of 4-ft. radius are used

T able  2.
Grade. Feed. Discharge
+  20 ■ 20%
+  60 . 36% ■ 14%+  100 • 29% • 36%
+  150 ■ 5% • 7%-  150 • 10% • 43%

and the discharge grating is 30 in. in diameter. 
The average grade of feed and discharge are 
shown in Table 2, while Table 3 gives a
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T w  f b u  fb-^

_Q O R eagent solution feeder. Bucket type. Sodium Aerofloat 0-004 lb. 
per ton.

© Ball mills, 6 ft. dia. by 5 ft., 25 r.p .m . 100-h.p. motor.
© Trommel screens, f-in . dia. holes.
© Oversize re tu rn  elevators.

1 1 1

X

T u r n  i u r n

© 3-in. Wilfley pum ps.

Strakes, two sets of four, 6 ft. by 3 ft., per mill. Slope 1 in 8. 
Concentrate to  am algam  barrel.

© Duplex classifiers, 6 ft. by 25 ft., 16 strokes p.m. 4-h.p. motor.

® D ry reagent feeders, belt type. Thiocarbanalide 0-05 lb. per ton.

© Tube mills, l i f t ,  by 5 ft. 6 in. dia., 26 r.p.m . 15 tons 2-in. steelballs. 150-h.p. motors.
© Tube mills, 22 ft. by  5 ft. 6 in. dia., 29 r.p.m . 13 tons flint. 150-h.p. 

motors.

© 6-in. Wilfley pum ps (one operating).
© 3-in. Wilfley pum ps.

® Secondary strakes, 10 ft. by 3 ft. each. Slope 1 in 10. Concentrate 
to  am algam  barrel.

© Amalgam barrel, am algam  to re to rt Fig. 4.
© Bowl classifiers, 14-ft. dia. bowl, 1 rev. in 25 sec. Rake com part­

m ent 6-ft. wide, 16 strokes p.m. D ilution 4-5 to  1.

© Tube mill, 11 ft. by 5 ft. 6 in. dia., 26 r.p.m . 15 tons 2-in. steel balls. 
© 3-in Wilfley pump.
© Tube mill (spare), 20 ft. by 4 ft. 6 in. dia.

© 50-ft. dia. thickeners.

■i © 4-in. Wilfley pum p.
 ̂ I ©  20-ft. dia. surge tan k  (flotation feed). (See Fig. 3.)

p-IG _ 2 .— F l o w - S h e e t  o f  C r u s h i n g  a n d  G r i n d i n g  S e c t i o n , C h a f f e r s  T r e a t m e n t  P l a n t , L a k e
V i e w  a n d  S t a r .
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comparison of the two types of mill in use 
and shows the cost of producing a ton of 
minus 200 mesh material.

An interesting experiment has been made 
by replacing the load of flints in one of the 
long mills with a similar load of steel balls. 
Although the load only occupies a small 
part of the volume of the mill, it is indicated 
by gradings that the grinding capacity is 
as great as in the short mills, but the power 
consumption is greater.

Tertiary Grinding (1 ube-Milling).—Before 
going to the bowl classifiers (which separate 
the sand for tertiary grinding) the pulp is 
passed over a second set of corduroy strakes. 
These strakes act as scavengers and are only 
required when ore containing an abnormal 
amount of free gold is being crushed. There 
are two bowl classifiers, each having 14-ft. 
bowls and 6-ft. rake compartments. About 
700 tons of sand a day are separated for 
regrinding.

For tertiary grinding there is one tube-mill. 
I t is similar to the short mills in the secondary 
circuit except that it has smooth, 
manganese-steel liners, 4 in. thick, the life 
of which has not yet been determined. The 
pulp entering the tertiary circuit contains 
20% of plus 200 material and this is reduced 
to 5%.

Pulp elevation throughout the entire plant 
is done by Wilfley pumps. They are usually 
driven by Tex-ropes on account of the greater 
speed range and better protection of the 
motors than can be obtained when they are 
direct coupled.

Corduroy Strakes.—In the secondary 
grinding circuit there are four corduroy 
strakes to each tube-mill. They are 6 ft. 
long and 3 ft. wide and have a fall of 1 in 8.

(This fall is required to prevent banking 
up of the pulp, which contains a lot of coarse 
material.) In the tertiary  circuit there are 
ten strakes, each 10 ft. long and 3 ft. wide, 
with a fall of 1 in 10, the lesser fall being 
possible as the pulp contains no coarse 
material.

The tables on which the cloth is spread 
are made of “ Fibrolite,” f in .  thick. 
“ Fibrolite ” is a building-board made in 
Western Australia from cement and asbestos 
and it is fastened down with countersunk 
wood screws and has the advantage over 
timber that it does not wear or warp.

Every eight hours the strake cloths are 
removed and washed by hand, about 600 lb. 
of concentrate being recovered from the 
washings in twenty-four hours. This is 
transferred to an amalgam barrel and 
rolled for three hours with mercury, the 
barrel being cleaned up in the usual manner. 
After the separation of amalgam the ground 
concentrate, being still high in value, is 
pumped to the concentrate flotation thickener 
and ultimately reaches the roasters and 
cyanide plant. When worn out the strake 
cloths are burnt and the ashes added to the 
cyanide clean-up. Six months’ wear is 
usually obtained from the cloths before 
discarding them.

The strake plant accounts for 24% of the 
amount of gold recovered, but it varies 
considerably from day to day with the nature 
of the ore, at times as much as 35% having 
been obtained.

Co n c e n t r a t io n  P l a n t .—In addition to 
the flotation machines the concentration 
department contains the usual accessory 
machinery, including thickeners, filters, and 
driers (Fig. 3).

T able  3.
Long M ill. Short M ill.

Size of Mill . . . . . 5 ft. 6 in.  by 22 ft. 5 ft. 6 in.  by  11 ft. 6Type of Lining . . . . W ave Type El OroM aterial of Lining . . . . H ard  Iron M anganese SteelLife of L ining . . . . . 8 m onths Over 12 m onthsGrinding Media . . . . D anish F lints 2-in. Steel BallsG rinding Media, tons 13 13Per Cent. M oisture in Feed 32 32Tonnage Fed to  Mill, per day 662 810Tons - - 200 mesh produced 159 209Power Consumed . . . . 162 h.p. 175 h.p.Per ,fib. grinding m edia consumed . 6-87 1-28ton Cost of grinding media, pence 6-04 3-99-  200- Cost of power, pence 1 12-80 10-50mesh Cost of power and grinding1( media, pence 18-84 14-49
1 Power has been taken  a t  0-7d. per unit. The life of the  liners in th e  short mills has n o t y e t been determ ined and has no t been taken  into account in the  com parative cost.
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No. 5 Pine oil to  pum p, 0-04 lb. per ton. Aerofloat “ 25,” 0-005 lb. per ton  to  tank.

Uf)

® D enver Sub-A  Fahrenw ald flotation machines (rougher), 24-in. 
impeller, 290 r.p.m . Ten cells, five 16-h.p. motors. Feed density, 30% solids.

A ddition of sodium silicate, 0-15 lb. per ton.

© M ineral Separation flotation m achine (cleaner), 24-in. impeller, 
275 r.p.m . Ten cells, five 10-h.p. motors.

© 3-in. Wilfley pump.

© 3-in. Wilfley pum p.
© 2-in. Wilfley pump.

© Concentrate thickeners, 27 ft. dia. (one operating).

© D iaphragm  pum ps (one operating).
© Mill w ater sum p tanks (22 ft. dia. by 8 ft.).

© 6-in. centrifugal w ater pum ps (one operating).

© Mill w ater head tanks (22 ft. dia. by 8 ft.).

© 4-in. Wilfley pum ps (one operating).

Tailings dam .

© Plunger pum p (three throw). R eturn  w ater from dam.

Concentrate surge tank .
Oliver filters, 8 ft. dia. by 5 ft. 6 in. Moisture 12% (one operating) 

w ith vacuum  receiver and extraction  pum p.

M echanical hea rth  dryers. Moisture 7% (one operating). 10-h.p.
m otor, 4 strokes per min.

14-in. conveyor belts (one operating).
14-in. conveyor belt.
14-in. inclined conveyor belt.
Merrick weightom eter (raw concentrate).
Overhead push conveyor, 24 in. wide (20 strokes per minute). 

Feed to  three roasters. (See Fig. 4.)

F i g . 3 . — F l o w - S h e e t  o f  C o n c e n t r a t i o n  S e c t i o n , C h a f f e r s  T r e a t m e n t  P l a n t , L a k e  V i e w  a n d  S t a r .
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Thickening.—There are three thickener 

vats, each 50 by 8 ft., which are used to 
thicken the flotation feed to 30% of solids, 
the overflow going to the mill tanks. A 
useful feature of the mill tanks is the fitting 
of agitation gear, which is used for the 
occasional removal of accumulated silt, 
stoppage for cleaning out by hand being thus 
avoided.

Flotation.—The object desired in the plant 
here described is somewhat different from 
th a t required in base-metal flotation. In the 
latter a clean concentrate is required and it 
is frequently necessary to depress some 
minerals, either all together or until a later 
stage of the process, an end brought about 
by careful control of the addition of reagents 
and of conditioning. At Lake View the 
main objective is to  float all the mineral, 
the grade of the concentrate being not 
very im portant as it is treated on the spot 
by a comparatively cheap process. For 
these reasons all the conditioning reagents 
are added to the mills so as to get the benefit 
of them as early as possible—i.e., there is no 
danger of over-conditioning.

The flow-sheet of thé plant is a very 
simple one, consisting as it does of 
two stages only—roughing and cleaning. 
Roughing is done by three Fahrenwald 
Sub-A machines No. 24. Each machine has 
eight cells and will take a feed of 500 tons a 
day. Two grades of concentrate are made 
in this machine, the first cell and sometimes 
the second being taken as finished concentrate 
and going direct to the cyanide plant, the 
remaining six cells going to the cleaner. The 
tailing is pumped to the tailings area.

For cleaning there is a Minerals Separation 
24-in. machine. All of the concentrate which 
it produces goes to the cyanide plant and 
the cleaner tail is returned to the bowl 
classifiers. No accumulation of mineral 
takes place in the tertiary grinding circuit, 
although the cleaner tail is constantly 
returned to it. The value of cleaner tail 
seldom exceeds 8s.

As the quantity of pyrite in the ore seldom 
exceeds 5% the amount of froth in the 
rougher is small in bulk and fragile. At 
the start difficulty was experienced in 
separating it when using a standard 
Fahrenwald machine. This has now been 
overcome by crowding the froth to the 
centre by means of a conical crowding hood. 
The hood (Fig. 6) consists of a conical shell 
of galvanized iron, 4 ft. square a t the base 
and fitting tightly inside the cell. At the top

there is a circular opening (2 ft. in diameter) 
for the escape of the froth, while just beneath 
this opening a galvanized-iron apron is 
attached for draining the froth to either side 
of the machine. The grids provided with the 
standard machine are dispensed with, as 
are the froth paddles. The function of the 
cone is to increase the depth of froth and thus 
strengthen it, while the froth is removed 
more quickly, so th a t there is less chance of a 
particle of mineral sinking back once it has 
risen to the surface. The crowding of the 
machines has both increased the capacity 
of them and made control easier.

A recent test made in the rougher machine 
showed that 45% of the gold value was 
saved in the first cell, the second cell saving 
20%, the remaining six cells 16%, and the 
residue containing 9%. The last cell 
accounted for only 1'3% in the form of a 
concentrate worth only 12s. per ton. At the 
present time two extra cells are being added 
to each of the roughers and it is expected 
th a t after allowance has been made for loss 
in cleaning the flotation recovery will be 
increased by from 1% to 2%. Operation 
of the cleaner machine is also assisted by the 
use of hoods, where they are of use in 
producing a clean concentrate.

The bulked value of concentrate sent to the 
cyanide plant varies between three and four 
hundred shillings per ton and amounts to 
between 6% and 7% of the weight of ore 
milled.

F l o t a t io n  R e a g e n t s .—A large variety 
of flotation reagents have been experimented 
with, those in use a t the present time being 
shown in Table 4. This list is of interest 
both on account of the small quantities of 
reagents used and also the absence of 
xanthates. I t has been found th a t the 
froths produced with xanthates are too 
dry to handle easily, thiocarbanalide being 
an equally-good conditioning reagent th a t 
produces a froth no tougher. Thiocarbanalide 
could be equally well used in the ball-mills, 
except th a t the passage through the mill 
is too rapid for it to dissolve, a soluble 
reagent being therefore preferable. There 
is no conditioning, except th a t which takes 
place in the grinding circuits. Sodium silicate 
in the form of a 50% solution is used as a 
gangue depressing agent at the feed to the 
cleaner machine and this makes the pumping 
of the concentrate very much easier by 
reducing the bulk. The to ta l cost for all 
reagents is about two pence per ton in 
Australian currency.
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® D uplex roasters, 52 rabbles each.

©  Push conveyor, 4 ft. wide, 20 strokes per min.
© Calcine mill, 4 ft. dia. by 4 ft., w ith  scoop feeder. 2 5 | revs,

per min. A ddition of lime to  mill.
— —̂ .—  © 2-in Wilfley pum p.
L I ,1 |„L_1 © A gitators, 26 ft. dia. by 8 ft. 6 in. 18 hours, 0-15% IvCN.

© 2-in Wilfley pum p.
O  F irst decanter, 25 ft. dia. by  8 ft.
©  D iaphragm  pum p.
© Second decanter, 25 ft. dia. by 8 ft.

© 2-in. Wilfley pum p.
© Surge tank , 13 ft. dia. by  6 ft.

© Oliver filter, 14 ft. dia. by l i f t .  6 in., w ith  vacuum  receiver
and extraction  pump.

Salt w ater from mine.
© V ortex mixer.
© 2-in. Wilfley pum p.

Residue dam  (water to  waste).
© Dehne filter presses for clarifying gold-bearing solutions, 40-in. 

frames.
© Gold solution storage tank , 20 ft. dia. by  6 ft.

© Crowe vacuum  ta n k  and submerged 3-in. centrifugal pump.

Z / n c  f e e d

© Merrill precip itation  tank .

© 3-in. centrifugal pum p.
© Lea " v  "-no tch  solution recorder, 1,000 tons per day.

© Spent solution tank.
© Clean-up press.

Calcining a n d  sm elting furnaces.
Am algam  reto rt.

© Bullion furnace, No. 60 crucible.
Gold Bullion.

F i g .  4.— F l o w - S h e e t  o f  R o a s t i n g  a n d  C y a n i d i n g  S e c t i o n ,  C h a f f e r s  T r e a t m e n t  P l a n t ,  L a k e
V i e w  a n d  S t a r .

4—3
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S e c t i o n  o n  C e n t r e  L i n e .

THE MINING MAGAZINE

F e e d - E n d  E l e v a t i o n .
F i g . 5 .— W e t  B a l l - M i l l  (6  f t . d i a m . b y  5  f t .) ,  C h a f f e r s  T r e a t m e n t P l a n t , L a k e  V i e w  a n d  S t a r .

Filtering and Drying.—The finished con­
centrate is pumped to an elevated thickener 
vat, 20 by 8 ft., and the underflow is 
lifted by a diaphragm pump to a concentrate 
storage vat fitted with agitation gear. This 
vat is the only storage for concentrate in the

T a b l e  4 .
lb. per

Reagent. Where Used. ton.
Sodium Aerofloat Ball-Mills 0-04
Thiocarbanalide . Tube-Mills 0-05
Aerofloat 25 F lo tation  Surge Tank 0-005
Pine Oil No. 5 Thickener Underflow. 0-04
Sodium Silicate . Cleaner Feed . 0-15

plant, as it is found more convenient to 
store the concentrate in the form of pulp 
than to store the dry concentrate in a bin, 
the latter packing badly and being very 
difficult to feed.

There are two Oliver filters, 5 ft. 6 in. in 
diameter with 8-ft. face, for filtering 
concentrate, although one only is usually in 
use. The concentrate filters readily and a 
duty of 1,500 lb. per sq. ft. of filter surface 
per 24 hours is obtained. For this capacity 
the cake is about f  in. thick. The filters 
discharge their cake to two hearth  driers of
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the mechanical rake type, the hearth area 
of each being 480 sq. ft. About 40 tons of 
Salmon Gum firewood is used in a month, 
this wood having a calorific value of 5,000 
B.Th.U. per lb. The moisture is reduced 
from 12% to 7%. Further drying is not 
desirable, as it causes dusting in the roasters.

R o a s t in g  a n d  Cy a n id a t io n .—The con- 
• centrate is elevated to the roasters by an 

inclined belt, which passes over a Merrick 
weightometer th a t enables a reliable record 
to be kept of the tonnage and gold entering 
the cyanide plant. Roasting (Fig. 4) is done 
by three Duplex Edwards furnaces having 
52 rabbles each. The furnaces were originally 
erected for the roasting of ore, but they give 
satisfactory results with concentrate, the 
capacity of the latter being 30 tons per day 
each. The fireboxes on the roasters have been 
retained, but are only used when starting up 
to bring the furnaces to roasting temperature. 
The concentrate contains 35% of sulphur 
and once th a t is well alight it will continue 
roasting without the use of external fuel. 
So easily does the concentrate burn that it 
is possible to close down a furnace for 
24 hours and then bring it back to roasting 
temperature without the use of firewood. 
Rabbles and tynes are of cast iron and water 
cooling is not required.

When the change was made from the 
roasting of ore to the roasting of concentrate 
it was found that the flues and chimney 
originally installed were not large enough to 
draw off the larger volume of gas produced. 
Extra capacity was obtained by installing 
an auxiliary flue part of the way down the 
furnaces. By this means the velocity of the 
gas at the feed end is reduced and dusting 
is prevented without reducing the capacity 
of the furnace. The auxiliary flue, which is 
of steel, is connected to the crown of the 
furnace a t the 13th rabble from the feed end, 
the gases from it going to a separate chimney.

The successful roasting of the concentrate 
for cyanidation depends on slow oxidation 
with ample admission of air. Normally 
the furnaces are operated with all the 
inspection doors open except about six at 
the feed end. Under normal working 
conditions the sulphur is well alight by the 
8th rabble from the feed end, the highest 
temperature being attained at the 14th 
rabble, where the blue flame ceases. From 
there on cooling of the charge starts and all 
visible redness has ceased at the 4th rabble 
from the discharge end.

Cyanidation.—There are no serious

p l a n  o r  n o o n

F i g . 6 .— F r o t h - C r o w d i n g  H o o d  f o r  F l o t a t i o n  
M a c h i n e , L a k e  V i e w  a n d  S t a r .

difficulties in the cyaniding of the 
concentrate, bu t suitable plant (Fig. 4) is 
required to deal with material of such high 
value, especially with regard to dissolved 
gold losses.After being cooled slightly on a push 
conveyor the concentrate is mixed with 
spent solution by feeding it to the scoop 
of a small ball-mill, lime also being added 
at this point. The cyanide pulp is made up 
to two parts of solution to one of concentrate 
and is pumped to five agitators 26 f t . in diameter 
by 8 ft. 6 in. deep. Agitation is effected both 
by power-driven paddles and by compressed 
air, the “ charge” system being used in 
preference to “ continuous” agitation, as 
it enables poor roasts to be isolated and 
given preferential treatm ent, the time of 
agitation being 18 hours.

Separation of the gold solution from the 
cyanide residue is effected by decantation, 
followed by filtration. There are two 
thickeners 20 by 8 ft., which are operated 
counter-currently. The discharge from the
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second thickener goes to an Oliver filter 
11 ft. 6 in. in diameter by 14 ft. long, where 
it receives a final wash of both spent solution 
and fresh water. The roasted concentrate is 
very porous and the filter is not in continuous 
use, as it has excess capacity.

P r e c ip it a t io n  a n d  S m e l t in g .—Gold
solution for precipitation is obtained from the 
overflow of the first decanter; it is clarified 
in two Dehne filter presses. Precipitation 
is by the Merrill-Crowe process. This consists 
of two stages—extraction of the dissolved 
oxygen by vacuum, followed by precipitation 
of the gold by zinc dust. The precipitation 
vat is of the vacuum leaf type, there being 
24 leaves, each 6 by 4 ft., with double 
calico covers.

Zinc dust is obtained from the Electrolytic 
Zinc company’s works a t Risden, Tasmania. 
I t  is m anufactured from electrolytic zinc and 
is coarser than imported “ blue powder,” 
but it will all pass through a 325 mesh sieve. 
An analysis of it, as compared with dust from 
other sources, is shown in Table 5. As a 
precipitant it ft just as effective as the finer 
brands, the consumption being OT lb. per 
ton of solution. Lead nitrate equal to  10% 
of the weight of the zinc is added before 
clarification.

FXTRACr/ON CHART
KK tons Assay 35 s
Content 3500 siiorduroy 5!rates

Tailing
100 Tons Assay 36 6s.
Content ¿660s • 767.IFlotation

Otrake Concentrate 
Content840s -¿4 7.

Taitmgs 
93 Tons Assay ¿6s 
Content ¿48s -7/0Z

Flotation Concentrate 
77ons Assay-345s 
Content ¿4/6s ■69/7.iBoasfmg

Ca/cme
585 Tons Assay 46/s
Content ¿418s  - 69/7. ICyan/dmg

IBes/duei585Tons Assay 80s 
Content 48s ■187.

Cyanide Bullion 
8376s -6777.

Amalgam Bullion 
840s-84 Z

Combined Besidue 
9885tons Assay 8 9 s 
C ontent884s ■ 8 JZ

Total Bullion 
3816s -9177.

F i g . 7 .

T a b l e  5 .
Metallic

Origin. Zinc. Lead. Cadmium.
% % %E le c t r o ly t i c  Z in c ,Tasm ania . . 9 8 - 3  0 - 0 2 1  0 - 0 0 9

C o n t in e n ta l  B lu eP o w d e r . . . 9 2 - 1  2 - 1 0 0  1 - 6 9 0
Am erican Blue Pow der 9 3  - 9  0  • 0 8 5  0 - 1 7 1

a

The cyanide plant clean-up is made twice 
a month, when the precipitate is sluiced out 
of the Merrill tank and filter pressed. No 
acid treatm ent is given and the precipitate 
passes direct to  cast-iron muffles, where it  is 
roasted. An additional life has been given 
to the muffles by fitting them  with renewable, 
chrome-steel bottoms containing 27% of 
chromium.

The roasted precipitate is fluxed with 
borax and sand and is smelted in tilting 
bottle retorts, of which there are two. Oil 
is used for melting and each furnace is fitted 
with one high-pressure burner, placed in 
front, underneath the retort, hose connexions 
for air and oil allowing it to  be removed 
during pouring. For the production of
14,000 oz. of bullion a m onth 130 gallons 
of fuel oil are used, oil being considerably 
cheaper and cleaner than  the coke which was 
previously used. The average fife of the 
retorts is twenty-five pours and they contain 
120 lb. of calcined precipitate to a charge, the 
average time for melting a charge being 
two hours. The precipitate yields 70% 
by weight of bullion. No refining is done a t 
the mine, as the bullion is 760 parts fine.

E x t r a c t io n  a n d  Co s t s .—The extraction 
obtained at different stages of the process is 
shown in Fig. 7, which deals with the trea t­
ment of 100 tons of ore of an assay value of 
35s. The present cost of treatm ent in 
Australian currency is 6s. 4d. per ton, 
this including the cost of operating a small 
portion of the dry-crushing plant, which 
is still in use for the treatm ent of clean-up 
material from the old mill sites. W hen 
the treatm ent of this is completed the 
cost will be reduced to  under 6s. per ton. 
This cost compares with 16s. a ton, which 
obtained when 15,000 tons of ore a m onth 
were treated in the dry-crushing plant. In 
comparing the cost of treatm ent with those 
obtaining in other places the very high cost 
for water should not be forgotten. W ater 
costs 5s. Id. per 1,000 gallons and the cost 
per ton treated is Is. 4d. Power costs 
0'68d. per unit and the to ta l consumption 
of power is 27 units per ton milled.



SULPHUR IN CHILE
By S. V . G R IF F IT H , A.l.M .M .
{Concluded from  the September issue, p . 144.)

D a t a  C o n c e r n in g  Co m p a n ie s , 
P r o d u c t io n , Co s t s , e t c .

(a) T acora and Chupiquiña Sulphur Region.
G e n e r a l .—The sulphur deposits of this 

region are located in Mount Tacora, 6,200 m. 
above sea-level, and Mount Chupiquiña, 
5,712 m. above sea-level. These two moun­
tains are connected by a low saddle-back, 
some 10 to 15 Km. west of the Arica-La Paz 
Railway and some 173 Km. from Arica, on 
the coast. Previously, three companies 
operated these deposits: {a) Messrs. Canessa, 
Laneri, and Co., who owned sulphur claims on 
the north-western slopes and in the crater of 
Mount Tacora and had their refining establish­
ment located at Aneara; (b) Messrs. Espada 
and Donoso, who owned claims on the western 
slopes and in the crater of Mount Tacora, with 
their refining plant situated at Villa Industrial; 
and (c) Messrs. Muecke-Gildemiester, who 
owned the Chupiquiña deposit and had their 
refining plant situated a t Chislluma. (Figs. 
9, 10, and 11.) However, to enable them 
to control the market and to  keep up prices, 
these three firms formed a “ ring ” and agreed 
that only two companies should operate, 
the third being paid a yearly subsidy to 
discontinue operations. After this system 
had been in force a short time the Muecke- 
Gildemiester group sold their property to 
Messrs. Canessa, Laneri, and Co. and up to 
the end of 1930 the sulphur region of Tacora 
and Chupiquiña, the most important in Chile, 
was controlled by the two firms of Canessa, 
Laneri, and Co. and Espada and Donoso. 
During the latter part of 1930 these two 
firms sold their interests to a national 
company with British capital, called the 
Compañia Azufrera y Minera del Pacifico, 
S.A. The operations of each firm are now 
described separately.
(a) Messrs. Canessa, Laneri, and Co.

Mining Operations.—Mining methods were 
those described earlier in this article, with 
an average output of “ caliche ” of some 
500 tons per month. On Mount Chupiquiña 
the “ caliche ” was mined from the sides and 
back of a small adit, which had been driven 
into the hillside. A very small output 
averaging about 50 tons per month was 
obtained from this source.

Transport.—On Mount Tacora the sorted 
" caliche ” was filled into sacks, holding 
approximately 46 Kg. each, and was trans­
ported to the refining plant a t Ancara by 
“ llamas.” This method of transport was 
very expensive, as the cost per ton of 
“ caliche ” transported was $45-00 Ch. or 
22s. 6d.

On Mount Chupiquina the “ caliche ” was 
trammed to the loading station of a Pohlig 
aerial ropeway, gravity operated, installed 
during the Muecke-Gildemiester régime. This 
ropeway was 41- Km. long, having a capacity 
of 10 tons per hour, and connected the deposit 
with road-head at Calzon Chata. From Calzon 
Chata the “ caliche ” was transported to 
Ancara by “ llamas.” Transport costs 
were :

By ropeway, $6-50 Ch. or 3s. 3d. per ton 
of 1,000 Kg.

By “ llamas,” $21-00 Ch. or 10s. 6d. 
per ton.The to tal cost of transport, therefore, from 
Mount Chupiquina to Ancara was $27-50 Ch. 
or 13s. 9d. per ton.No “ caliche ” was transported to the 
refining plant a t Chislluma, as this plant was 
more or less abandoned during the régime of 
Canessa, Laneri, and Co., although a certain 
amount of sulphur-clinker, averaging 50 to 
55% S, was treated there for the production 
of “ sublimed ” sulphur in an old retorting 
battery.

Refining.—The system used is that earlier 
described as method (la) for the production

To f f r .t t

F i g . 9 . — S k e t c h  S h o w i n g  t h e  T a c o r a - C h u p i q u i ñ a  
R e g i o n .
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of lump sulphur only. The battery consisted 
of 10 retorts, treating some 500 tons (of
1,000 Kg.) of " caliche ” per month for 
a production of 300 tons of refined or lump 
sulphur. Consumption of “ yareta ” was one 
ton per ton of sulphur produced.

Crushing and Ventilating.—The greater 
portion of the sulphur produced was crushed 
and ventilated in a “ Guseo ” installation. 
The monthly production was approximately 
100 tons of fine-ground or “ molido ” sulphur 
and 100 tons of ventilated or “ ventilado ” 
sulphur. This plant was run by a Sulzer ” 
heavy-oil engine, two-impulse type, of

m aking th e  to ta l cost a t  p lan t, per ton , sacked 
$346 00 Ch. or £8 13s. Od.
(b) Messrs. Espada and Donoso.

M ining Operations.—Similar methods of 
mining were employed by this firm, the 
output being approximately 950 tons of 
low-grade “ caliche ” of 40% S per month.

Transport.—The workings on the lower 
slopes of Mount Tacora, where mining 
operations were in force, were connected with 
the refining plant at Villa Industrial by 
means of a light railway, 27 Km. long, of 
0'75 m. gauge and having a 3% grade. The 
mined “ caliche ” was tram m ed to bins,

F i g . 1 0 .— V i l l a  I n d u s t r i a l , w i t h  M o u n t  T a c o r a  i n  t h e  B a c k g r o u n d .

60 h.p., consuming 1,500 Ivl. of oil per month, 
costing $207-50 Ch. or £5 3s. 9d. per ton.

Costs.—The average monthly costs are 
shown in Table 5.

T a b l e  5 .
Lum p Sulphur or “ G ranulado.” 

Operations. Per Ton Sulphur
Produced.

Mining . . . $58'00 Ch. or £ \  9s. Od.
T ransport . . - $86'50 Ch. or £1 3s. 3d.
Refining . . • $43'00 Ch. or £1 Is. 6d.
A dm inistration, etc. . $34 00 Ch. or 17s. Od.
Sacking, costs of sacks, etc. $44'50 Ch. or £ \ 2s. 3d.
T o tal cost a t p lan t, per 

ton, sacked ■00 Ch. or £6 13s. Od.
Fine-Ground or " M olido” and Ventilated or 

“ Ventilado ” Sulphur.
To th e  above cost m ust be added th e  cost of 

crushing, adm inistra tion , handling  charges, freight, 
e tc., to  a rrive  a t th e  cost per to n  of th e  fine 
products. This cost equals $80 Ch. or £2 per ton ,

which discharged directly into the railway 
wagons, each of which was capable of 
holding six tons, and then railed to the 
refining plant. A train  usually consisted of 
an engine and six wagons and as only 
one trip per day could be made, owing 
to the stiff gradient and the large number 
of sharp curves in the line, the maximum 
amount of “ caliche ” railed daily was 
36 tons. The fuel used was “ yareta ,” 45 tons 
per m onth being consumed.

Rolling stock consisted of two 125-h.p. 
steam locomotives and twelve 6-ton wagons, 
all of German manufacture.

Refining.—At this plant both methods 
(la) and (lb) were used for the production of 
both lump and sublimed sulphur. The battery 
consisted of 28 retorts, four of which were 
utilized for lump sulphur and 24 for sublimed 
sulphur, treating 950 tons of “ caliche ” 
per m onth for a production of 300 tons of
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refined sulphur (50% lump and 50% 
sublimed). “ Yareta ’ ’ consumption was three 
tons per ton of refined sulphur.

The condensing chambers were cleaned 
out once every seven to ten days, the sublimed 
sulphur resulting from the clean-up being 
first screened in an ordinary impact screen— 
80 mesh—and then filled into sacks of 69 Kg. 
capacity ready for shipment. Part of the 
lump sulphur produced a t this plant was 
crushed in an ordinary Chilean mill for the 
production of fine-ground or “ molido ” 
sulphur, which averaged about 70 tons per 
month.

Costs.—The average monthly costs are 
shown in Table 6.

T a b l e  6 .
Lum p Sulphur or “ G ranulado.” 

Operations. Per Ton SulphurProduced.
$900 Ch. or 4s. 6d.

$16-50 Ch. or 8s. 3d.$97-00 Ch. or ¿2 8s. 6d.
S25 50 Ch. or 12s. 9d.

Mining 
T ransport .
Refining
A dm inistration, etc. 
Sacking, cost of sacks, 

etc. $46-00 Ch. or £ \  3s. Od.
Total cost a t  p lant, perton, sacked . . $194 00 Ch. or /4  17s. Od.
Fine-ground or " M olido ."—

To obtain  the  cost per ton  of th is product, crushing charges m ust be added to  the above. 
These am ount to  $30 Ch. or 15s., which gives the 
cost a t  p lan t per ton  sacked as $224-00 Ch. or 
¿5 12s. Od.
Sublimed or “ Sublimado.”

The cost of screening, which am ounts to  $42 Ch. 
or 21s. per ton, added to  th e  cost per ton  of lump sulphur gives th e  cost per ton  of th is product. This equals, a t  p lan t, per ton, sacked $236-00 Ch. or 
£5 18s. Od.

Shipments.—The sulphur shipments for 
the year 1929 (up to and including the 
month of November only) from the port of

F i g .  11.— C h i s l l u m a .

Arica made by the firms of Canessa, Laneri, 
and Co. and Espada and Donoso are shown 
in Table 7.

(b) Irruputunco Sulphur Region.
G e n e r a l .—The Irruputunco sulphur

deposit is located in Mount Irruputunco 
(5,168 m. above sea-level), on the Chilean- 
Bolivian border in the Tarapaca Province, 
some 27 Km. north of Ujina, a station on 
the Collahuasi branch of the Antofagasta- 
Bolivia railway and distant some 512 Km. 
from the port of Antofagasta on the coast. 
Ujina was the nearest and most convenient 
station for the deposit, with which it was 
connected by means of a fairly good motor 
road. This deposit is owned and operated 
by a syndicate composed of English business 
and mining men, but it was not sufficiently 
developed at the time of examination to 
call for much attention.M ining Operations.—Some attem pt had 
been made to work this deposit systematically 
by “ benches,” but owing to lack of continual 
and proper supervision this had been 
abandoned and the usual methods of mining, 
already described, were employed. It was

Class.
Fine-ground (“ Molido ” ) .

Lum p Sulphur (“ G ranulado ’

Sublimed (“ Sublimado ” ) ) 
V entilated  (“ V entilado ” ) j

G rand Total

T a b l e  7 .

Source. 
E spada and Donoso 
Canessa and Laneri

E spada and Donoso 
Canessa and Laneri

f E spada and Donoso 
I Canessa and Laneri

Tonnage to Tonnage to Total.Pam pa Ports. South.
722 197 919
961 20 981

----- ---- ------
1,683 217 1,900

--- —■
719 i is 837
868 348 1,216

1,587 466 2,053—.•
705 890 1,595

90 1,462 1,552---- ------ ------
795 2,352 3,147------ ------ -----

4,065 3,035 7,100
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F i g . 1 2 .— S k e t c h  M a p , s h o w i n g  L o c a t i o n  o f  t h e  I r r u p u t u n c o , O l l a g u e , a n d  A u c h a n q u i l c h a
D e p o s i t s .

worked spasmodically and at the time of 
examination 50 tons of “ caliche ” per 
month was being mined.

Transport.—The transport of the mined 
“ caliche ” from the workings to the refining 
plant—situated a t the foot of the mountain 
—was by " llamas ” and cost from $15-20 Ch. 
to $28-25 Ch. (7s. 7d. to 14s. l^d.) per ton 
of 1,000 Kg., according to the situation of 
the workings from which the “ caliche ” 
was obtained.

Refining.—The “ caliche ” was refined in 
the usual form of retort for the production 
of sublimed sulphur, the battery  consisting 
of three retorts. Production averaged about 
25 tons per month, fuel consumption being 
one ton per ton of refined sulphur. Besides 
the refined sulphur obtained from retorting 
operations, a certain am ount of sulphur was 
also obtained from the crater of Mount 
Irruputunco, where the sulphur is still in 
a molten condition. The owners hit upon
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F i g . 1 3 .— C r a t e r  o f  M o u n t  I r r u p u t u n c o , s h o w i n g  C o n d e n s i n g  C h a m b e r  i n  F o r e g r o u n d .

a novel scheme for trapping part of the 
sulphur fumes given off by the molten 
sulphur for conversion into refined sulphur. 
A large condensing chamber, having a tall 
chimney a t one end to supply the necessary 
draught, was built on the lip of the crater, 
with a flue 1 m. by 0-60 m. leading 
down into the crater, whence sulphur fumes 
were drawn into the condensing chamber and 
deposited as sublimed or “ sublimado ” 
sulphur. (Fig. 13.) This scheme has not been 
entirely successful, owing to the fact th a t the 
flue was continually being choked up by 
sulphur cooling and solidifying at the 
upper end.

Costs.—No details of costs are given, as 
owing to the interm ittent nature of the 
operations these would have no real value. 
However, it was stated th a t sacked sulphur 
could be placed in Antofagasta at a cost 
of $265-00 Ch. or £6 12s. 6d. per ton.
(c) Ollague and Auchanquilcha Sulphur 

Region.
G e n e r a l .— The sulphur deposits of this 

region are located on the slopes surrounding 
the summits of Mount Ollague (5,872 m. 
above sea-level), Mount Auchanquilcha 
(6,112 m. above sea-level), and Mount 
Challhuiri (5,090 m. above sea-level), all in 
the neighbourhood of Ollague village, 
a station on the Antofagasta-Bolivia railway, 
having an elevation itself of 3,696 m. 
above sea-level and distant 442 Km. from 
Antofagasta. (Fig. 12.)

Mount Ollague, situated on the Chilean- 
Bolivian border, is 11 Km. S.E. of Ollague 
station, whereas Mounts Auchanquilcha and 
Challhuiri are 27 and 31 Km. west of 
Ollague station respectively. These deposits 
are owned and operated by Señor Juan B. 
Carrasco, who has his refining establishment 
located at Ollague village.

M ining Operations.—The same methods of 
mining were employed by this firm as those 
already described, the approximate monthly 
output of “ caliche ” being 500 tons (of
1,000 Kg.). Mining was by contract, the 
prices paid being as follows :—

Mount Challhuiri.— $6-00 Ch. or 3s. per 
ton, stacked at the working place.

Mount Auchanquilcha.— $30-00 Ch. or 15s. 
per ton, delivered to discharge terminal of 
ropeway.

Mount Ollague.— $30-00 Ch. or 15s. per 
ton, delivered to discharge terminal of lower 
ropeway.

Transport.—The mined “ caliche ” from 
the Challhuiri deposit was transported to the 
refining plant by lorry on contract, as a good 
road connected the two, the price paid being 
$25 Ch. or 12s. 6d. per ton.

From Mount Auchanquilcha the “ caliche ” 
was first lowered to road-head by means of 
a locally - constructed gravity ropeway,
2,500 m. long and having a capacity of 
five tons per hour. From road-head to the 
establishment transport was by lorry, the 
contract price being $20 Ch. or 10s. per ton.
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T a b l e  8 .

Lum p Sulphur or " G ranulado.”
Per Ton Sulphur  Produced.Operations. 

Mining 
T ransport .
RefiningA dm inistration, etc. 
Sacking, cost of sacks 

etc.

$44 00 Ch. or ¿1 
$38-00 Ch. or 
$55-50 Ch. or / I  
$48-50 Ch. or ¿1

2s. Od. 
19s. Od. 7s. 9d. 
4s. 3d.

$44-50 Ch. or ¿1 2s. 3d.

On Mount Ollague there were two ropeways 
(locally made), 2,200 and 2,600 m. long 
respectively, each having a capacity of five 
tons per hour, which lowered the “ caliche ” 
to  road-head. From this point lorry transport 
was used, the contract price being $20 Ch. or 
10s. per ton.

Refining.—Previously the “ retort ” system 
of refining was employed, but this was 
eventually abandoned in favour of the steam 
refining system, which m ay be described as 
follows :—Steam at 60 lb. per sq. in. and 
having a tem perature of 130° C. was brought 
into contact with the “ caliche ” in an 
“ autoclave ” or closed pressure vessel, 
patented by Señor J. B. Carrasco. (Fig. 14.) 
The steam penetrated the “ caliche ” from 
above and below and continued to heat it 
for an hour. A valve a t the bottom  was then 
opened and the molten, sulphur allowed to 
run out into cooling tanks, each capable of 
holding eight tons, where it cooled and 
solidified. When all the molten sulphur had 
run out pressure was reduced to  5 lb. per

T otal cost a t  P lan t, perton, sacked . . $230-50 Ch. or £5 15s. 3d.
Ventilated or “ Ventilado ” Sulphur.
To th e  above cost m u st be added  th e  cost of crushing, adm inistra tion , handling  charges, etc., to  

arrive a t  th e  cost p er to n  of th e  V en tila ted  p roduct. 
This cost equals $28-00 Ch. or 14s. per ton, m aking 
th e  to ta l cost a t  p lan t, per ton , sacked $258-50 Ch. 
or £6 9s. 3d.

sq. in. and the residue—consisting of ash, 
impurities, sulphur, etc.—was discharged 
through a side door and tram m ed to a dump, 
where it is being stacked for future treatm ent, 
as this residue contained 48% S. A new 
charge of “ caliche ” is then dropped into 
the “ autoclave,” the pressure raised to 
60 lb. per sq. in., and the cycle of operations 
repeated. Steam for the “ autoclave ”
system was generated in a 75-h.p. Cornish- 
type boiler, the fuel used being “ yareta ,” 
of which one ton was used per five tons of 
refined sulphur produced. Three “ auto­
claves ” were in operation, treating \ \  ton 
of “ caliche ” each per hour for a production 
of J ton refined sulphur each per hour.

The refined sulphur produced by this 
process was lump or “ granulado,” part of 
which was sold for black powder manufacture 
and part further treated for the production 
of ventilated or “ ventilado ” sulphur.

Crushing.—The lump sulphur from the 
cooling pits of the “ autoclaves” was dug

Mine Forem en 
Mechanics . 
Miners
Refiners
Peones

T a b l e  9.
T acor a.

¿10 to ¿13 10s. p.m.
¿15 p.m.
3s. 6d. to  3s. 9d. per day
4s. 6d. per day 
3s. 6d. per day

Irruputunco. 
¿25 p.m.
5s. per day
7s. 6d. per day 
5s. per day

Ollague.
¿12 10s. p.m. 
¿25 p.m .
8s. per day ;

also C ontract 16s. per day 
5s. 6d. per day

The prices of the prim ary mining supplies also varied considerably 
districts as follows :— in the different

Picks . 
Shovels 
D rill Steel

T acora.
¿2 to  ¿3 per dozen 
¿2 10s. per dozen

Irruputunco. 
¿2 10s. per dozen

Ollague.
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out and transported by wheelbarrow to 
a “ Guseo ” installation for the production of 
ventilated sulphur, the average production 
being 120 tons per month.

The whole plant was run by a 50-h.p. 
crude-oil Diesel engine, consuming about
1,500 Kl. of oil per month.

Costs.—The average monthly costs are 
shown in Table 8.

Shipments, Selling Prices, etc.—The greater 
part of the sulphur produced by Señor J. B. 
Carrasco was sold locally. Lump sulphur 
was sold to the nitrate “ oficinas ” and to 
the Chile Exploration Co. at a price of £8 
per ton, placed on truck a t station. Ventilated 
sulphur was disposed of, through agents in 
Antofagasta, a t a selling price of ¿11 per ton, 
on truck a t station.

S u m m a r y  o f  Co s t s , e t c .—For the purposes 
of comparison, costs of production of the

various firms and for the different grades, 
a t establishment, are given below

Ventilated 
F ine-’ or 

Lum p. ground. Sublimed. 
£ s. d. £  s. d. £  s. d.

Canessa and Laneri 6 1 3  0 8 1 3  0 8 1 3  0
E spada and Donoso 4 17 0 5 12 0 5 18 0J. B. Carrasco 5 15 3 — 6 9 3

Wages varied considerably in the different 
districts, as will be seen from Table 9.

I t  should be added th a t this article was 
written in 1931, when the Chilean peso was 
worth 6d. and when prices in Chile were 
normal. Since th a t time, however, owing to 
the crisis and to the depreciation of the peso, 
prices have altered considerably, for which 
reason the figures given should not be 
considered as applying to the present 
abnormal period.

DESERT PLACERS
By S. TRESK IN SK Y

T h e  au tho r, w ho acts as consulting  mining geologist to  the P ersian  G overnm ent, describes a type of d esert p lacer deposit
for w hich he has coined th e  term  “ proluvial. ”

In this article the term  “ proluvial ” is 
used to describe such earth deposits as 
are formed by turbulent streams in 
mountainous and dry countries. Under the 
desert climatic conditions of Persia the
destruction of rocky mountains, which
are almost bare of vegetation, goes on 
very intensively. The torrents in the hills, 
which occur every year for a short period, 
create powerful streams called " sails.” The 
sails carry all broken material accumulated 
in the clefts of the mountains and
deposit it on the lower slopes bordering 
the plains. At the entrance of each 
cross-gorge its own talus is formed and
in the area covered by the deposits the 
stream beds are constantly changing. As 
they are levelled in the course of a few years 
by rubble they no longer show a concave 
but a convex outline and a new bed is in 
course of formation by the sail beside the old 
one. The preparation of a new bed, which 
may go on for years, is usually completed by 
a sudden break at some other place. Thus 
the sail sometimes appears in unexpected 
places and attacks and covers up artificial 
work in places unprepared for the assault.

At a distance of several hundred metres 
from the steep mountain slopes the talus deposits are usually combining and fading 
into plains covered with rubble. The stream

channels here are usually very shallow and 
covered with slimy sand. Turbid waters are 
usually flowing through them several hours 
after the chief pressure of the sail has 
ceased. Finally the central parts of 
depressions between two mountain chains 
are being filled year in year put by loess-like 
clays, which are deposited by rains and 
winds reaching them. All these deposits 
taken together might be called proluvial.

G e n e s is  o f  P r o l u v ia l  P l a c e r s .—The 
present geological period in Persia is 
extremely favourable for study of the 
formation of proluvial fields. The author 
bases his conclusions on his personal ob­
servations of the southern slopes of the 
Alborz mountain-ridges, east of Teheran, 
where huge sections of proluvium may be 
seen in the region of the road Teheran- 
Meshed and also in several areas of the Kevir- 
Dasht desert. The study of the placers of 
Kuh-Zar, south of Damghan, had his 
special attention.

The agents of transport of proluvial 
gold are, as previously mentioned, violent 
and interm ittent streams. These streams, 
which lose themselves in the sands, do not 
seek a common channel and do not create a 
fluvial system. They have not a common 
base level, sea or lake. Each stream ’s 
“ profile of equipose ” is formed, therefore,
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F ig . 1.— S k e t c h  P l a n s  a n d  S e c t i o n s  t o  I l l u s t r a t e  t h e  D i s t i n c t i o n  b e t w e e n  A l l u v i u m  a n d
“  P r o l u v i u m . ”

independently from the other and such 
streams may term inate in different ways. 
In this way the distinction between 
proluvium and alluvium becomes obvious 
and is illustrated in Fig. 1. *

W ater currents joining into rills and 
rivulets tend to  form a central fluvial 
system and placers formed by them  extend 
into a common line from the hills to  the 
sea. Short and independent systems of 
proluvial streams do not carry gold far away 
from the mountains and do not mix it into a 
common line. The proluvial deposits, as 
distinct from alluvial, are generally extended 
parallel to m ountain chains and remain 
buried there a short distance away. Geological 
literature often speaks of a sedimentary 
gold deposit crossing a rivulet and concludes 
th a t  the rivulet has changed its course, the

direction of the deposit coinciding with 
the old course. I t seems to the author th a t 
it is necessary in such cases to establish 
whether or not the deposit is proluvial, 
originating during a geological period when 
the area was a desert. To-day’s rivulet may 
simply wash out and carry away the old 
proluvial deposit. The absence of common 
basis of erosion in proluvial deposits makes 
the altitude position independent of the 
age—i.e., in proluvial deposits gold-bearing 
stra ta  of one age m ay be found on different 
levels. Hence, age classification, easy for 
alluvium, is difficult to apply when speaking 
about proluvium.

In order to understand the distribution 
of gold in this type of deposit and the 
particular form of gold-bearing stra ta  
special attention m ust be paid to  the

GOLD
VEINS

P LA C ERS
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mode of formation. I t is extremely difficult 
to  observe directly the genesis of gold 
deposits in view of the insignificant quantity 
of gold grains contained in the sand and the 
author, in order to study the procedure, 
chose an indirect method, observing the 
formation of magnetic sands in exactly 
analogous conditions. A convenient subject 
was found in the Panj-Kuh mountains, 
near Damghan, where the destruction of 
porphyrites with magnetite inclusions is 
going on.

“ Sails ” m ay be divided into two phases— 
the first of chief pressure, when the torrential 
rains are supplying fresh quantities of 
water, and the second when, after the 
sudden stoppage of rain, there begins 
natural drainage of the inundated country 
and muddy waters are quietly flowing in 
their beds. In the first phase the flowing of 
large quantities of water takes place in such 
a precipitous manner th a t small unevennesses 
of the ground do not m atter. At this 
phase the broken material (stone rubble) 
is subject to  intensive pulverization by 
mutual friction and the gold nuclei are 
being freed. In the second phase the waters 
begin to flow slowly and small unevennesses 
of the ground determine changes of direction 
and the speed of the flow and in this period 
the broken material (stone rubble), washed 
into a net of innumerable rills, is being sorted 
out according to general laws. In accordance 
with these laws the major quantity of the 
gold is held up a t the bends, the so-called 
“ meanders ” of the rills, and descends to the 
bottom. This process may be clearly seen 
in Panj-Kuh, where black spots of magnetite 
sand are sharply defined in the bends of the 
rills. The beds of these rills are not long- 
lived, as after a few years, perhaps after one 
year only, they are covered with additional 
rubble and pebbles. Generally long narrow 
and bent layers of gold-bearing sand are 
formed, sometimes twisted and hidden in 
the bulk of proluvial rubble. In such layers 
(in the Kuh-Zar) the gold content may 
vary between traces only in direct streams 
to several grams in the meanders.

The decisive moment in the formation 
of proluvial deposits is when the sail 
ceases. Horizontal pressure of the stream 
falls abruptly and the influence of weight be­
comes of first importance, as a result of which 
gold grains bury themselves in the sand and 
cement themselves in the muddy bed. Also 
during the small rainfalls after the sail 
periods the grains penetrate into the sand

with the turbid waters, which help the gold 
grains remaining on the surface to penetrate 
into depth. Some weeks after the sail the 
black spots of magnetite sands, in Panj- 
Kuh, disappear completely from the sur­
face, but by breaking up the sand they 
may be found to the depth of several 
centimetres. The same must also be the 
case with gold grains and the quick burying 
into the bulk of deposit is the reason why 
they are not carried fax and, if the liberation 
of gold grains from the stone took place at 
the primary veins only, the width of proluvial 
deposits would scarcely attain a few half­
scores of metres. The breadth of the Kuh- 
Zar goldfield is 3 to 4 kilometres, which can 
be explained by the presence of several 
parallel rows of veins and by the fact that the 
liberation of gold from the pebble takes place 
not only at the veins, but also consider­
ably lower, in places where this pebble 
disintegrates.

Gold grains which are buried in the 
thickness of proluvial deposits move gradually 
deeper. In rill deposits they soon reach the 
muddy bottom, while in the thickness of 
stone rubble deposits the downward move­
ment of gold grains may take years, as the 
waters helping this sifting of gold grains 
appear only periodically. The major part 
of the year these stone rubble deposits 
are absolutely dry. The descent of the 
grains goes on until they meet waterproof 
levels, such as clay, a layer of compactly 
cemented material, flint conglomerate, or 
bedrock. A layer of cementation found 
in an artificial subterranean channel 
(“ kanat ” ) in the Kuh-Zar mountains showed 
large-size grains reaching 10 mgrs. in 
size. They had been caught in a process 
of chemical cementation, an action which 
may produce larger grains, even nuggets. 
Cementation may also promote the 
accumulation of reducing m atter, even at 
the expense of increasing porosity, for 
organic m atter such as turf and plant roots 
reduces gold from solution, pyrite being 
the chief inorganic reducer.

S u r v e y  o f  P r o l u v ia l  P l a c e r s .—From 
what has been said about the genesis of 
these deposits a number of general rules 
emerge. In the proluvium the following 
features should be examined for their gold 
con ten t: (a) Rill deposits and (b) cementation 
zones. I t  is easy to distinguish the 
former from the general bulk of proluvium 
by the following rule : In the rill deposits
the material bears marks of sorting, whereas
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in the mass of proluvium large-size stones 
are mixed with clay and sand. A survey 
by perpendicular sounding is generally 
useless, as the gold in rill deposits is dis­
tributed extremely unevenly. Perpendicular 
sounding m ay pass a few metres away from 
a meander rich with gold, discovering only 
a slight trace.

In the author’s opinion the correct method 
of survey is a trial extraction of a series of 
rill layers from different points of the 
held. By doing so one must pass a t least 
two to three curves of the layer. In order to 
discover the track of a layer it is advisable 
to dig deep transverse trenches. From 
the section of the layer it is easy to see 
whether the trench has crossed a rill layer in

the straight current or in the meander. In 
the straight line this profile usually looks 
symmetric, whereas in the meander it assumes 
the form of a right triangle. As regards the 
cementation zone above the bedrock and 
above any impervious horizon, such m ay be 
tested by simple sounding. I t may, of 
course, prove difficult to find gold in a new 
area, but once it has been discovered in any 
of the layers it can be traced back to the 
first layer.

In  recent deposits—i.e., where the relief 
of the country has been preserved—there is 
a possibility of observing direct connexion 
between placers and prim ary veins. In 
such cases the survey should consider both. 
Observation of prim ary veins gives in­
dications of the placers and vice versa. In  order

to co-ordinate observations in a mountainous 
desert area it is advisable to  compile a 
m ap of gullies. As they go out of the 
mountain-ridges the gullies pass more or less 
into oblique valleys (Fig. 2), in which the 
survey of sedimentary deposits m ust be 
concentrated. In comparing these valleys 
those most likely to contain gold are those 
having the maximum contact with veins at 
their outcrop, or those with the largest 
water-collecting basin. Gullies having the 
greatest contact with veins are those which 
have been formed by the destruction of the 
veins themselves—i.e., these coincide with 
them. In the case of gullies crossing the 
veins the contact with them  will be the more 
the smaller their angle of intersection. The

Germab valley, in the Kuh-Zar, is an example 
of this, the feeders turning in the direction 
of primary veins. In this valley are situated 
the greater number of old mines.

The rule regarding the influence of the size 
of the water-collecting basin scarcely requires 
a proof, being confirmed by the location of the 
bulk of old Kuh-Zar mines in the Germab and 
Chinaran valleys, which possess the most 
extended net of flows in the area.

The relation of gold ore to contraction 
crevices, which are the deepest in the 
eruptive massif, is recognized theoretically. 
The direction of contraction crevices is as a 
rule perpendicular to the pressure operating 
at the time of cooling of the massif. This 
pressure is shown in its turn by the 
orientation of minerals in magmatic rocks,
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as, for example, leaves of mica in granite. 
In consequence the placer-finding rule may 
also be set out as follows : The gullies most 
likely to bear gold are those which turn in 
their upper courses in the direction of mineral 
orientation in the eruptive massif. This 
rule is upheld by the author’s observations 
in the Kuh-Zar. When the eruptive massif 
does not appear on the surface, however, the 
mineral orientation may be found by an 
indirect method and consequently the gullies 
must be examined.

Geological observations in Persia prove that 
the pressure at the time of cooling of the 
igneous massifs coincides with the tangential 
pressure prevailing during this period. For 
instance, the line of orientation of minerals 
in the granite of Kuh-Zar represents an 
arc concentric with that arc which is formed 
by the tertiary folds north of this massif. 
This means th a t when one does not succeed 
in discovering the eruptive itself the 
observation of the folds synchronizing with 
these eruptives makes the task easier. The 
problem must be tackled on the grand scale. 
The general idea of the tectonic structure of 
the locality must be clear to the geologist 
and local exceptions to the general rule, 
resulting from a later period foldings or 
dislocations, must not be overvalued, evident 
as they may be.

The structure of the valleys also has an 
important meaning. Observations on the 
formation of magnetite deposits in Panj-Kuh 
have shown that the quiet currents of 
innumerable rivulets in broad and flat 
valleys favour assortment more than the 
turbulent ones in narrow valleys. Therefore 
in beginning the search for gold it is advisable 
to give preference to valleys of type I 
before those of type II, as shown in 
Fig. 2. This picture represents a general 
view of the Kuh-Zar placers, which confirm 
this rule.

LETTER TO T H E  EDITOR
“ Sekenke Gold Mine, Tanganyika Territory ”

S i r ,—May I  add the following additional 
notes on the geology of the Sekenke gold 
mine described by J. P. Bolt in your July 
issue ? The data are derived from two 
short visits to the mine, the second, of about 
five days, after Mr. Bolt had left. The 
exposures are so few on the Sekenke ridge

S t u d y  o f  t h e  G o l d .— I t is generally 
advisable to submit to microscopic analysis 
the gold grains received from different 
places and levels during the survey. The 
analysis will show whether the grain has 
been mechanically transported or whether 
it has been formed on the spot by 
precipitation from solution. Observation of 
the colouring, mixture of silver, etc., gives 
valuable data for the classification of the 
different parts of the deposit, in regard to the 
unity of the origin. Marking all these 
indications on a map 1 : 1,000, it will be 
easier for the geologist to discover the 
method of formation of the deposit and the 
lines of transport, even if the old relief has 
been much changed since the time of its 
formation.

Sometimes the analysis of the grain may 
serve a better purpose. For instance, a 
quantity of grains from the Kuh-Zar placers 
bear in them the stamp of pyrite crystals of 
particular form, which is typical for one 
series of the Kuh-Zar veins only. This shows 
a direct connexion between the gold placers 
and these veins.

Co n c l u s io n .— By employing the principles 
set out in this article in examining the 
ancient gold placers of Kuh-Zar the author 
was able to find the veins themselves, which 
contained in the zone of oxidation up to 20 
grams per ton. The author has endeavoured 
to  attract the attention of geologists con­
nected with the study of the gold ore to a 
little-investigated type of sedimentary gold 
deposits—i.e ., the proluvial. It appears to 
him that in many cases, in spite of all 
distinctions, proluvial placers are figuring 
in mining literature under the name of 
alluvial. A desert climate especially favours 
the destruction of rocks and consequently 
the formation of gold placers, which means 
th a t the bulk of placers are probably proluvial 
in origin.

that a summary of the geology can hardly be 
attempted. From what is known, however, 
I would say th a t there is very little general 
similarity to the formations of the Lupa 
goldfield, as suggested by Mr. Bolt.

The detailed history of the surface deposits 
(lake beds and benches) is not known, but 
I feel quite sure that Mr. Bolt is mistaken 
in identifying the so-called “ conglomerate ” 
as rhyolite. I know of no evidence of recent 
volcanic activity in the vicinity. The 
rock referred to is a curious form of the
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in the mass of proluvium large-size stones 
are mixed with clay and sand. A survey 
by perpendicular sounding is generally 
useless, as the gold in rill deposits is dis­
tributed extremely unevenly. Perpendicular 
sounding may pass a few metres away from 
a meander rich with gold, discovering only 
a slight trace.

In the author’s opinion the correct method 
of survey is a trial extraction of a series of 
rill layers from different points of the 
held. By doing so one must pass at least 
two to three curves of the layer. In order to 
discover the track of a layer it is advisable 
to dig deep transverse trenches. From 
the section of the layer it is easy to see 
whether the trench has crossed a rill layer in

to co-ordinate observations in a mountainous 
desert area it is advisable to  compile a 
m ap of gullies. As they go out of the 
mountain-ridges the gullies pass more or less 
into oblique valleys (Fig. 2), in which the 
survey of sedimentary deposits m ust be 
concentrated. In  comparing these valleys 
those most likely to contain gold are those 
having the maximum contact with veins a t 
their outcrop, or those with the largest 
water-collecting basin. Gullies having the 
greatest contact with veins are those which 
have been formed by the destruction of the 
veins themselves—i.e., these coincide with 
them. In the case of gullies crossing the 
veins the contact with them will be the more 
the smaller their angle of intersection. The
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the straight current or in the meander. In 
the straight line this profile usually looks 
symmetric, whereas in the meander it assumes 
the form of a right triangle. As regards the 
cementation zone above the bedrock and 
above any impervious horizon, such may be 
tested by simple sounding. It may, of 
course, prove difficult to find gold in a new 
area, but once it has been discovered in any 
of the layers it can be traced back to the 
first layer.

In recent deposits—i.e., where the relief 
of the country has been preserved—there is 
a possibility of observing direct connexion 
between placers and primary veins. In 
such cases the survey should consider both. 
Observation of prim ary veins gives in­
dications of the placers and vice versa. In order

Germab valley, in the Kuh-Zar, is an example 
of this, the feeders turning in the direction 
of primary veins. In this valley are situated 
the greater number of old mines.

The rule regarding the influence of the size 
of the water-collecting basin scarcely requires 
a proof, being confirmed by the location of the 
bulk of old Kuh-Zar mines in the Germab and 
Chinaran valleys, which possess the most 
extended net of flows in the area.

The relation of gold ore to contraction 
crevices, which are the deepest in the 
eruptive massif, is recognized theoretically. 
The direction of contraction crevices is as a 
rule perpendicular to the pressure operating 
at the time of cooling of the massif. This 
pressure is shown in its tu rn  by the 
orientation of minerals in magmatic rocks,
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as, for example, leaves of mica in granite. 
In consequence the placer-finding rule may 
also be set out as follows : The gullies most 
likely to  bear gold are those which turn in 
their upper courses in the direction of mineral 
orientation in the eruptive massif. This 
rule is upheld by the author’s observations 
in the Kuh-Zar. When the eruptive massif 
does not appear on the surface, however, the 
mineral orientation may be found by an 
indirect method and consequently the gullies 
must be examined.

Geological observations in Persia prove that 
the pressure at the time of cooling of the 
igneous massifs coincides with the tangential 
pressure prevailing during this period. For 
instance, the line of orientation of minerals 
in the granite of Kuh-Zar represents an 
arc concentric with th a t arc which is formed 
by the tertiary folds north of this massif. 
This means that when one does not succeed 
in discovering the eruptive itself the 
observation of the folds synchronizing with 
these eruptives makes the task easier. The 
problem must be tackled on the grand scale. 
The general idea of the tectonic structure of 
the locality must be clear to the geologist 
and local exceptions to the general rule, 
resulting from a later period foldings or 
dislocations, must not be overvalued, evident 
as they may be.

The structure of the valleys also has an 
important meaning. Observations on the 
formation of magnetite deposits in Panj-Kuh 
have shown that the quiet currents of 
innumerable rivulets in broad and flat 
valleys favour assortment more than the 
turbulent ones in narrow valleys. Therefore 
in beginning the search for gold it is advisable 
to give preference to valleys of type I 
before those of type II, as shown in 
Fig. 2. This picture represents a general 
view of the Kuh-Zar placers, which confirm 
this rule.

LETTER t o  t h e  EDITOR
“ Sekenke Gold Mine, Tanganyika Territory ”

S i r ,—May I  add the following additional 
notes on the geology of the Sekenke gold 
mine described by J. P. Bolt in your July 
issue ? The data are derived from two 
short visits to the mine, the second, of about 
five days, after Mr. Bolt had left. The 
exposures are so few on the Sekenke ridge

S t u d y  o f  t h e  G o l d .— I t is generally 
advisable to submit to microscopic analysis 
the gold grains received from different 
places and levels during the survey. The 
analysis will show whether the grain has 
been mechanically transported or whether 
it has been formed on the spot by 
precipitation from solution. Observation of 
the colouring, mixture of silver, etc., gives 
valuable data for the classification of the 
different parts of the deposit, in regard to the 
unity of the origin. Marking all these 
indications on a map 1 : 1,000, it will be 
easier for the geologist to  discover the 
method of formation of the deposit and the 
lines of transport, even if the old relief has 
been much changed since the time of its 
formation.

Sometimes the analysis of the grain may 
serve a better purpose. For instance, a 
quantity of grains from the Kuh-Zar placers 
bear in them the stamp of pyrite crystals of 
particular form, which is typical for one 
series of the Kuh-Zar veins only. This shows 
a direct connexion between the gold placers 
and these veins.

C o n c l u s io n .— By employing the principles 
set out in this article in examining the 
ancient gold placers of Kuh-Zar the author 
was able to find the veins themselves, which 
contained in the zone of oxidation up to 20 
grams per ton. The author has endeavoured 
to  attract the attention of geologists con­
nected with the study of the gold ore to a 
little-investigated type of sedimentary gold 
deposits—i.e ., the proluvial. I t appears to 
him th a t in many cases, in spite of all 
distinctions, proluvial placers are figuring 
in mining literature under the name of 
alluvial. A desert climate especially favours 
the destruction of rocks and consequently 
the formation of gold placers, which means 
th a t the bulk of placers are probably proluvial 
in origin.

that a summary of the geology can hardly be 
attempted. From what is known, however, 
I would say that there is very little general 
similarity to the formations of the Lupa 
goldfield, as suggested by Mr. Bolt.

The detailed history of the surface deposits 
(lake beds and benches) is not known, but 
I feel quite sure that Mr. Bolt is mistaken 
in identifying the so-called “ conglomerate ” 
as rhyolite. I know of no evidence of recent 
volcanic activity in the vicinity. The 
rock referred to is a curious form of the
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“ duricrust,” “ silcrete,” and “ natural 
cement ” suite of surface rocks that cover 
so much of the East African plateaux. A 
similar rock seen on the Tanganyika central 
railway near Saranda was mistaken for 
trachyte by an eminent German geologist. 
Rhyolite (or dacite) does occur on the 
Sekenke property, but is very old, probably 
pre-mineralization in date, and m ay perhaps 
be correlated with the Ventersdorp of 
South Africa or m ay be older still.

The Sekenke lode (the Dernberg) was 
originally described as being situated a t the 
contact of coarse- and fine-grained diorites. 
The fine-grained rock, however, proves to be 
felsitic and grades in places into granophyre ; 
the latter rock occurs also as dykes elsewhere 
on the property. Although the present 
new shaft is being sunk in unfaulted diorite 
and felsite I failed to find evidence on which 
to determine their relative ages.D. R . G r a n t h a m .

Georgetown, British Guiana.
August 27.

NEWS LETTERS
BRISBANE

August 29.
Mount Isa.—The registered office of 

Mount Isa Mines, Ltd., has been moved from 
Sydney to Brisbane, where Mr. J. P. Blaikie 
Webster has taken an office. The board of the 
Queensland company is now composed of Mr. 
Webster (chairman), Mr. Julius K ruttschnitt 
(general manager), Lord Castle Stewart, 
Colonel Evans, and Mr. A. M. Hemsley. 
During Ju ly  development and production 
work a t the mine proceeded as usual, under­
ground operations being still confined to the 
Black Star, Black Rock, and Rio Grande 
sections. In the following table are given 
details of the mine production for July,

Ore mined, tons 
Ore milled, tons

Assaying— Lead, per cent. Silver, oz.
Lead Concentrates produced—- 

F lo tation , tons 
Assaying— Lead, per cent. 

Silver, oz.
Jig, tons . . . .  

Assaying— Lead, per cent. 
Silver, oz.

Silver-lead bullion produced, tons

J u n e :—•
June. July.71,582 61,331
71,035 63,406

9-6 9-24-4 4-4
10,654 9,407

42-3 39-417-8 16-11,507 1,84547-8 43-821-1 17-2
4,850 4,170

Mount Morgan.—Heavy rains during 
Ju ly  prevented the Mount Morgan company 
achieving its objective of producing up to 
the p lan t’s full capacity of 3,000 tons a week 
or indeed of increasing a t all the output of 
the mine, as was expected. I t  is anticipated, 
however, th a t work and production will be 
carried on throughout the present m onth 
up to the standard provided for. The 
collapsed section of the main shaft has been 
“ picked u p ” and the preparation of the 
site for the new crusher th a t is to be installed 
has been pushed forward. One result of the 
rains is th a t the dams are now full and a good 
supply of water is assured for several months. 
Over 350 men are employed, the ore produced 
in Ju ly  being 11,490 tons and the value of 
the output in copper and gold ¿16,026. 
Mount Morgan is an interesting example of 
the application of improved methods of 
treatm ent to comparatively low-grade ores 
such as were a few years ago regarded as 
unprofitable and the operations of the new 
company are being watched with much 
interest by those concerned in the gold- 
mining industry. When the old company 
closed down in 1927 there was left in the 
mine about 8,000,000 tons of ore, all com­
paratively low grade, and the big task of 
mining and treating this ore profitably, with 
the help of modern appliances and methods, 
is what has been taken in hand by the present 
company. About the same quantity  of ore 
as th a t left in the mine was treated by the 
previous company, which paid about 
¿8,000,000 in dividends in its earlier days, 
although no distributions were made for 
several years prior to the stoppage of 
operations.

Mount Coolon G oldfield.—On the Mount 
Coolon goldfield, Queensland, Mount Coolon 

.Gold Mines, Ltd., continued its activities on 
the usual scale last m onth. Ordinary work 
is being kept up and the mill is continuously 
running at its full capacity. The quantity  
of ore treated last m onth was 5,186 tons, 
which gave a return  of 2,826 oz. of fine gold, 
worth ¿12,002, and 1,134 oz. of silver. For 
some time past Mount Coolon has been the 
highest producer among the Queensland 
goldfields. Last m onth, however, it was run 
close by Mount Morgan in gold yield, while 
the latter mine had a considerably better 
output in value of gold and copper combined.

Tin M ining in Queensland.—The recent 
substantial advance in tin prices has already 
led to a m arked renewal of activities in the 
tin-mining centres of the State. The improve­
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ment is most noticeable in the Herberton 
district, the largest producer of the metal. 
In a number of mines which had been closed 
down because working them had become un­
profitable operations have now been resumed 
and prospecting for new finds has been stimu­
lated. Several special prospecting parties 
which lately returned from the southern 
end of the district located not only tin but 
gold, silver-lead, and copper deposits. In 
the Kangaroo Hills tinfield, further south, 
near Townsville, the improvement in tin 
values had an immediate effect in increasing 
its output of the metal and last m onth’s 
return was the highest since that of May, 
1929. Stanthorpe, also the parent tinfield 
of the State, situated near the southern New 
South Wales border, is reaping some benefit 
from the rising market. While the present 
yield of alluvial tin on this field is, of course, 
small compared with what it was, say, in the 
seventies, it is an improvement over the 
returns for many months past.

New Mining Com panies.—South New 
Moon, N.L., is being formed in Melbourne, 
with a capital of £50,000, to work the famous 
New Moon mine at Bendigo, Victoria. 
Operations on this property were begun in 
1871 and up to 1931 about 400,000 tons of 
ore was crushed for a yield of 300,000 oz. 
of fine gold. Dividends aggregating £500,000 
on a capital of £28,000 were paid. Ore 
averaging 11 dwt. a ton has in the past two 
or three years been obtained by tributers. 
Forsayth Gold Mines, N.L., has been formed 
in Brisbane, with a nominal capital of 
£200,000, to operate in the vicinity of 
Forsayth, on the Etheridge goldfield, North 
Queensland. There are to be issued 70,000 
10s. shares to the Australian Mining Trust, 
Ltd., as part consideration for the transfer 
to the new company of 197 acres granted by 
the State Government as a concession for 
prospecting purposes.Western Australian Gold. —In connexion 
with Australia’s recovery from the long 
period of depression from which the World 
has been suffering, the gold-mining revival in 
Western Australia has been one of the bright 
spots in a dark period. The gold yield of the 
State has gradually risen in value from 
£1,530,429 in 1929 (the lowest on record for 
one year) to £2,546,176 in 1932, taking gold 
at the standard value of £4 5s. per ounce. 
The peak period was 1903; when the produc­
tion was valued at £8,335,579.

Aerial Survey Expedition.—Prospecting 
for the discovery of further auriferous wealth
4—4

in Western Australia should be greatly 
helped by the work of the best-equipped aerial 
survey expedition ever organized in Great 
Britain. This is to survey an area of 12,000 
square miles, largely desert, to assist the 
Western Mining Corporation’s geologists to 
locate new gold formations. This corpora­
tion, which was registered in Melbourne in 
March last with a nominal capital of 
£500,000, has been granted reservations of 
large areas of auriferous country, to be 
prospected by means of aerial photography 
and geophysical methods. These reserva­
tions extend from Southern Cross to the 
Kimberleys.

J O H A N N E S B U R G
August 30.O re-Shoot Theory.—The importance of 

the ore-shoot theory with respect to the gold- 
bearing bankets of the Witwatersrand, 
particularly on the Far East Rand and Far 
West Rand, has now become generally 
recognized. Having been established as a 
result of the investigations of the Geological 
Survey which were carried out a few years 
ago by Dr. E. T. Mellor and subsequently 
demonstrated in a more definite way 
in the workings of the Sub Nigel and other 
Far East Rand mines, its practical application 
in this area has become a part of standard 
development methods. I t can scarcely be 
doubted th a t a much wider investigation will 
show that the shoot system is a characteristic 
feature of the auriferous banket beds the 
farther one departs from the more uniform 
gold distribution in the Central and Main 
W itwatersrand area. In the light of this 
sufficiently-established theory it appears 
likely th a t the comparatively neglected 
banket occurrences beyond Heidelberg, as 
well as those in the Potchefstroom, Klerks- 
dorp, and Vaal River fields, will be found to 
warrant more intensive inquiry.

New Mining Area.—The case of the Far 
East Rand Areas, Ltd., which company is 
testing the theory that there is a second 
Far East Rand basin, has its duplicate on the 
West Rand, where North Rand Mining Areas, 
Ltd., is exploring a “ northern basin ” some 
eight miles north of Krugersdorp. This 
northern basin is not merely a faulted portion 
of the main sequence of rocks comprising 
the W itwatersrand System but is the 
northern limb of the great anticlinal fold 
giving rise to the West Rand basin itself. 
North Rand Mining Areas, Ltd., holds, in
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addition to its own mineral rights over land 
in the vicinity, options to purchase mineral 
rights over 11,200 morgen. The farms on 
which mineral rights are held under option 
are as follows : Kromdraai 71, Rietfontein 69, 
Sterkfontein 70, Danielsrust 19, and Weltev- 
reden 40. The capital is ¿75,000 in 300,000 
shares of 5s. each.

New Mining Com panies.—The numerous 
small gold-mining companies registered during 
July  are the feature of the list advertised in 
the Government Gazette by the Registrar of 
Companies. In all 83 companies, with nominal 
capitals totalling ¿308,506, were registered. 
This number creates a record for the year and 
exceeds the previous highest number in any 
one m onth of the year by one. The largest 
total nominal capital of ¿1,411,151 in April, 
however, is still to be exceeded. I t is also 
gazetted th a t 12 companies, with capitals 
totalling ¿306,253, were placed in voluntary 
liquidation during the month.

Northern Transvaal Copper.—The latest information from the property of the Northern 
Transvaal (Messina) Copper Exploration, Ltd., 
intim ates th a t the drilling operations taken 
in hand at the beginning of Ju ly  are making 
satisfactory progress. At the site selected for 
No. 1 bore-hole the drill has reached a depth 
of 102 ft. After passing through the overlying 
sand and overburden, which had to be cased 
up, the drill entered the red granite in which 
the copper lodes occur at a depth of about 
30 ft. from the surface. Several bore-hole 
sites were originally selected by the engineers 
of the Elbof Geophysical Survey Company.Coal Problem s.—Presenting his inaugural 
presidential address at the m onthly meeting 
of the Chemical, Metallurgical, and Mining 
Society of South Africa, a t Johannesburg 
recently, Dr. P. N. Lategan said : The out­
look for the coal industry in South Africa 
would be a black one indeed if it were not for 
the researches of the fuel chemist. In 
countries like South Africa, where coal is 
cheap and abundant and natural oil non­
existent, the day cannot be far distant when 
expensive imported oil will be replaced by 
locally-produced coal oil. Dr. Lategan claimed 
th a t he himself so far back as 1928 had 
proved th a t South African coal was amenable 
to  hydrogenation.

Balia Balia Peak.—Having regard to the 
view taken in authoritative circles of the 
potential importance of the discovery at 
Balia Balia Peak it will not be out of 
place to relate the following : About four 
m onths ago a prospector, Mr. J. W.

Pretorius, of the Essexvale district, explored 
the range of hills near Balia Balia Peak, 
which is the highest of the range. The peak 
is on the Bulawao side of Balia Balia, about 
seven miles off the main road to Beit Bridge. 
The length of the reef which has been dis­
covered, so far as it has now been exposed, 
is 50 ft. and the width is 18 ft., while the ore 
pans 8 dwt. to the ton. Owing to the rocky 
nature of the locality further development 
work has been hampered, there being huge 
boulders on the extensions of the outcrop. 
The reef has been examined by a well-known 
geologist and two mining engineers, who are 
of opinion th a t the property possesses great 
possibilities.

Chrom e in Zululand.—Some time ago, 
Mr. Alan Stuart made a report on the 
chrome occurrence of the Isitilo mines 
and it is understood th a t steps are being 
taken to form a private company or syndicate 
to take over the lease of the mine on a 
tributing basis for a period of six years. The 
ore occurs in serpentine and has been proved 
over considerable distances in two distinct 
forms and zones. I t  is estimated th a t there 
are available not less than half a million tons. 
I t  has been decided to m arket the ore in the 
form of a concentrate, samples of which were 
subm itted to users of the ore in the various 
European countries. Replies having been 
favourable, a pilot plant was begun, and is 
now nearing completion, with a capacity of 
about 100 long tons per month.

Record Run for Copper Furnace.—  Having been in continuous operation for 
413 days, the No. 1 reverberatory furnace 
a t N ’kana mine had its fire drawn at the end 
of July. I t  is reported th a t this furnace 
operated quite satisfactorily during the 
whole period of this record run and th a t the 
results obtained exceeded all expectations. 
The material treated during the 413 days’ 
run exceeded 141,500 long tons.

South-W est Africa.—Samples showing 
visible gold have been obtained from the 
Rehoboth district, but it has not yet been 
possible to state definitely the magnitude 
of the gold-mining possibilities there. This 
area is new ground and a great deal of 
experimental work has still to be carried 
out before its value can be ascertained. 
Some 600 claims have been pegged. A further 
gold area has been discovered near Rooibank, 
in the vicinity of Walvis Bay. Claims have 
been pegged, bu t reports in respect of the 
find are difficult to obtain. Dr. de Kock, 
Inspector of Mines for South-West Africa,
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has proceeded to the district to investigate the m atter.

Gold Fever.—As a result of the present 
attractive price of gold, backed up by the 
statement of the Minister of Finance to the 
effect th a t South Africa would never revert 
to the old gold standard, much has been 
done to further the reopening of old mines 
and the investigation of abandoned properties. 
The Vesta mine, on the Black Reef, some ten 
miles south of Johannesburg, is coming into 
the limelight again and one hears of goldfields 
in the Hex River district, near Balfour and 
Greylingstad. In the Orange Free State 
it is reported th a t there is considerable 
activity in the Odendaal district. Komati 
goldfield properties are also being revived. 
Here there was a t one time, before and 
shortly after the Boer War, a number of 
properties th a t were returning gold, particu­
larly from what was known as the Steynsdorp 
district. Similar stories come from Southern 
Rhodesia, m any mines whose names are 
well known to mining people of earlier days 
becoming active again. On the West Rand 
work has been commenced on Mr. J. H. 
Humphrey’s claims to the east of the early 
workings of the old Teutonia mine. These 
old workings have been lying fallow since 
1895 and in most cases have silted up with 
sand and rubble washed in by storm water 
during the past 35 to 40 years. Rich values 
are expected from this area, which in the 
early days was known as “ the jeweller’s 
shop of the Rand.”

V A N C O U V E R
Septem ber  8.Bridge River.—There has been a succes­

sion of discoveries at the Bralorne mine, the 
last of which was made in continuing the 
cross-cut on the 8th level from the King vein 
workings. A favourable arrangement has 
been made between the Bralorne company 
and Taylor (Bridge River) Gold Mines, Ltd., 
owning adjoining property to the north, 
whereby development of the latter ground 
is to be attacked from the Bralorne workings. 
Colonel H. H. Yuill has been retained as 
consulting engineer for the Taylor company 
and is understood to have expressed the view 
that there is a good chance for finding a large 
body of the augite-diorite formation on the 
Taylor ground at depth, in which it may be 
anticipated th a t similar veins to those of the 
Bralorne system may be encountered. The 
8th level cross-cut from the Bralorne workings

is to be continued for the specific purpose of 
penetrating the Taylor holdings.

Cariboo.—The recent announcement of 
the discovery of a 50-ft. ore-body in the 
lowest workings yet carried out on the Cariboo 
Gold Quartz property has given rise to much 
additional interest in the progress of develop­
ment in this area. Views have been expressed 
that the property of Cariboo Gold Quartz, 
Ltd., represents a particularly favourable 
section of the whole area and it is not im­
probable th a t some operations in other 
sections that are in progress at the present 
time will not be resumed next year. Premier 
Gold Mines, Ltd., have suspended prospecting 
work at some of their camps and are concen­
trating their attention on their Antler Moun­
tain property. Britannia Mines, Ltd., are 
carrying out a diversified programme of 
scouting and it is understood that the 
opinions of their examining engineers are not 
entirely in accord in regard to the value of 
the extensive holdings of the company in this 
area. W. R. Wilson and Sons have acquired 
properties on Proserpine Mountain, where the 
Newmont Corporation of New York have 
relinquished certain holdings to concentrate 
upon their cross-cut development work on 
Island Mountain. This work is said to have 
been productive of some encouraging results 
and is being continued. On Burns Mountain 
the cross-cut tunnel has been carried for over 
800 ft., but has not encountered certain veins 
that were expected to be cut.

Boundary. — Encouraging developments 
have occurred in the Beaverdell camp, where, 
in addition to the opening up of a high-grade 
ore-shoot on the Beaver-Silver ground, the 
Sally mine is faced with good prospects as 
a result of work carried out at a low horizon. 
This work was done at the request of the 
Sally Mines company by the Wellington mine, 
which adjoins the Sally holdings and where 
facilities were available for deep level develop­
ment. The tunnel that has been driven has 
penetrated the Sally ground and has opened 
up a good ore-shoot on a vertical depth of 
about 450 ft. below the existing Sally work­
ings. In  the Fairview camp it is reported 
that some high-grade ore has been obtained 
in upper workings on the Morning Star 
property, but no shipments from this camp 
have yet been reported.

Nelson.—In the Sheep Creek camp it is 
reported that plans are under consideration 
for the driving of another low-level tunnel 
to develop ore which has been proved to 
continue below the No. 5 level of the Reno



228 THE MINING MAGAZINE
mine in winze workings. The Motherlode 
mine is being cleaned out by Reno Gold 
Mines with a view to further development 
and for the purpose of obtaining mill feed 
available from the old workings. No con­
clusive results have yet been obtained in the 
deep level work on the Gold Belt property, 
in so far as locating the main “ C ” vein 
is concerned. Having this object in view, the 
tunnel was driven at a depth of 600 ft. below 
the outcrop and it is understood th a t an 
intermediate tunnel is now being driven to 
locate the downward continuation of this 
vein. All the above-named properties lie on 
the north side of the Sheep Creek valley. 
On the south side the Oueen, Kootenay Belle, 
and Vancouver groups are being operated. 
These properties are located on the same 
belts of quartzite th a t pass in a north and 
south direction through the whole camp area. 
The Queen property was one of the first to 
be operated—over 30 years ago—and covers 
the largest ore-body yet opened up in the 
camp. The Queen workings have been under 
water for m any years, bu t the mine is now 
being pumped out by C. E. W itter, who holds 
a long term option on the property. A new 
flume has been constructed for supplying 
water under a head of about 450 ft. from 
Wolf Creek. The Queen property owns water 
rights on both Wolf and Sheep Creeks and, 
with a natural mill site at the junction of 
these two creeks, occupies a more or less 
strategic position in the camp. Adjoining 
the Queen are the Kootenay Belle and 
Vancouver groups. The Kootenay Belle is 
being operated by Diesel engine power with 
the production of periodic carload shipments 
of ore from narrow high-grade veins in which 
shoots of ore occur. The Vancouver group 
adjoins the Kootenay Belle on the south and 
the Queen on the west and covers a width 
of the quartzite formation allowing for a 
distance of about 2,0(50 ft. on the strike of 
three principal veins. One of these veins has 
been operated by leasers with the production 
of exceptionally high-grade shipping ore. 
The group has been acquired by the Midnight 
Mining Syndicate, representing Kamloops 
interests, and development work is in progress. 
The No. 2 tunnel, from which most of the work 
was done in past years, is being continued 
with the object of opening up further ore- 
shoots towards the east. The Alexandra vein, 
which has been worked on the Queen property, 
also passes through the Midnight ground, 
where it is said to have been exposed on 
surface over a width of 7 ft. with a value of

about $14-00 per ton. To the north of the 
Sheep Creek camp the Clubine-Comstock 
group is being operated and shipm ents have 
been made during recent m onths to a value 
of about $8,000. The ore is of the silver-lead 
type and occurs in a vein in a fractured 
volcanic formation. At the Goodenough 
property, in the Ymir camp, it is understood 
th a t diamond drilling is to be commenced 
with a view to locating the vein which as 
yet has not been encountered in the No. 3 
tunnel workings. This tunnel has been driven 
for a considerable distance already in 
anticipation of encountering the downward 
continuation of a good shoot of ore th a t was 
opened up in the level above.

K am loops.—The Windpass mine, a t Chu 
Chua, in the N orth Thompson valley, which 
has been closed down for several years, has 
been reopened by the owners, Messrs. Trites, 
Wilson, and Woods, of Vancouver. Under 
the present advantageous conditions con­
nected with the m arket price of gold the 
owners have decided to incur the cost of mill 
construction in the hope th a t developments, 
which m ay be carried out during the course 
of ore extraction m ay serve to establish 
further reserves. A crew of about 100 men 
is employed upon the construction work. 
A tram  line has been built to a mill site, 
where power equipment has already been 
installed, and it is understood th a t active 
milling operations will be commenced in the 
near future.Hope.—The Nickel p roperty  owned by 
B.C. Nickel Mines, Ltd., a t the head of 
Emory Creek, has been acquired by interests 
which are actively engaged in making prepara­
tions for a major scheme of development. 
A road is being built to the property for the 
transport of machinery. Wide bodies of 
pyrrhotite, with an average nickel content 
of about 2'7% , occur and have been pros­
pected by open cuts and diamond drilling.

T O R O N T O
September 18.

Gold Production.—Ontario's gold pro­
duction for the m onth of August had a value 
of $3,716,395, being the second highest 
monthly to tal for the year to date and 
$79,641' in excess of Ju ly ’s to tal of $3,636,754. 
The amount of ore milled during the m onth 
was 480,923 tons, the average recovery 
being $7‘72 per ton. The Porcupine camp 
led all other areas in production, with 
$1,886,546 from 291,391 tons. The total
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production in Ontario for the eight months 
ended with August was $29,517,884 from 
3,687,630 tons of ore, exclusive of premium. 
This compares with $30,839,592 from 
3,618,157 tons for the corresponding period 
of last year.

Sudbury.—Preparations are being made 
by Falconbridge Nickel Mines, Ltd., for the 
removal of the office staff and engineering 
and draughting force into a new building now 
nearly finished, which will combine the 
functions of office building and warehouse. 
The cost of the new structure, which 
increased scope of operations has rendered 
necessary, will bring the firm’s total 
expenditure for construction and develop­
ment in the Sudbury district for the past 
four years to more than $1,500,000. The 
main ore-body on the property of the Lee 
Gold mine, in the Swayze area, has been 
traced for 700 ft. on surface, with the No. 1 
vein showing widths up to 14 ft., average 
values being $12 per ton in gold across 10 ft. 
Diamond drilling is being started immediately 
and if results prove satisfactory a mining 
plant will be taken in as soon as winter 
roads are in shape. Kenty Gold Mines has 
put down two shafts to a depth of 500 ft. 
on its property in the Swayze area and 
preliminary underground work is proceeding. 
Driving being carried on from No. 1 shaft 
is opening up a quartz vein with considerable 
free gold in evidence. A station is being 
cut for underground work from No. 2 shaft. 
The No. 2 vein at the Halcrow-Swayze mine 
has been penetrated for 15 ft. without 
finding the opposite wall. This vein was 
intersected by the cross-cut on the 200 ft. 
level and was found to be well mineralized. 
At the east end, about 1,000 ft. from the main 
shaft, the showing has been extended to 
230 ft., with values in excess of $10 over 
widths of from 6 to 10 ft. The company is 
proceeding with the installation of a 200-h.p. 
hydro-electric power plant on the Kinogami 
River three miles from the present workings. 
Shaft sinking is being carried on at the 
property of McMillan Gold Mines, Ltd.Porcupine.—Production of Dome Mines 
for August amounted to $367,321, exclusive 
of premium, as compared with $359,520 for 
July  and $317,788 for August, 1932. Total 
production for the first eight months of the 
current year, exclusive of premium, was 
$3,105,160, as against $2,836,822 for the 
same period last year. This year’s monthly 
average to date is $388,145 and, if this is 
maintained for the remaining four months

of the year, production for the year will total 
$4,657,740, as compared with $4,040,317 
for 1932. A new depth record for the 
Porcupine area has been established by 
Mclntyre-Porcupine Mines, by the cutting 
of a station at 4,700 ft. The new inside 
winze, through which this depth was attained, 
started a t 3,875 ft. and has as its objective 
a depth of 7,000 ft. below surface. I t is 
planned to install a larger hoist in this winze 
in order to speed up operations. Porphyry 
is showing on one side of the winze and 
Keewatin formation on the other and the 
winze is thought to be near the bottom of the 
Pearl Lake porphyry mass. Good results 
are being obtained on other parts of the 
property and mill-heads are being maintained 
at capacity of 2,000 tons per day. Paymaster 
Consolidated Mines, Ltd., has completed 
financial arrangements which will enable it 
to resume operations on the West Dome Lake 
end of its property, adjoining Dome Mines.

Kirkland Lake.—Good progress is being 
made by Lakeland Gold Mines, Ltd., in its 
programme of underground development. 
A vein which was entered at a distance of 
150 ft. in the cross-cut on the 575-ft. level had 
a width of 10ft. 10 in. showing a good 
formation. Samples taken over a width of 
62 in. on the north wall of the cross-cut 
returned an assay value of $6'60, or $9'90 
at the current price of gold. The cross-cut 
on the 825-ft. level has been started and work 
is being speeded up to intersect the ore 
zone on this horizon. It is estimated that the 
ore opened in the levels, with that on the 
dump, would be enough to feed the proposed 
100-ton mill for a year at least. The site 
for this mill has already been cleared 
and work is being started on the foundations. 
Hoisting facilities at the main shaft have 
been increased and operations are being 
carried on on a 24-hour basis, with three 
shifts. Additional electrical equipment has 
been ordered with a view to increasing air 
capacity for underground development. A 
test shipment of ore which was made to 
Ottawa indicated values of $8’61 in gold per 
ton at the current price. Sinking operations 
have been commenced by Barry-Hollinger 
Gold Mines and the winze is down 160 ft. 
from the 1,875-ft. horizon. It is the 
intention to carry the winze down to 2,375 ft. 
and to establish new levels at 2,125 and 
2,375 ft. Continuation of favourable mineral 
conditions in the sections which will be 
opened by the new levels has been indicated 
by diamond drilling and it is expected that
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sufficient ore will be developed to make 
possible the re-opening of the mill shortly 
after the completion of sinking operations. 
Construction work is being rushed by 
Macassa Mines with a view to having the 
property in production within the next few 
weeks. Ore reserves between the 2,000- and 
2,475-ft. levels are estimated at about 
150,000 tons of an average grade of $15 per 
ton. Stoping operations are now proceeding 
and a large tonnage of ore will be ready for 
the mill when it is completed. There are 
some sections in which the ore runs upwards 
of $25 per ton and officials are confident of 
maintaining millheads a t a profitable level. 
Work on the 42nd level of the property of 
Teck-Hughes Mines has opened up ore 
conditions which compare favourably with 
those on the 41st level. The south shaft 
extension has been carried as far as the 
45th level and from this point a cross-cut 
will be run to intersect the ore which is 
believed to lie within 300 ft. Shaft sinking 
has been started by Canadian Kirkland Gold 
Mines on its property in the western section 
of the Kirkland Lake camp. No 2 shaft, 
which is now at 150 ft., will be continued to 
250 ft., where a station will be cut and 
lateral work proceeded with. Ashley Gold 
Mines is extending the vein system on its 
underground workings and the total ore.

North-W estern Quebec.—Production of 
bullion by Siscoe Gold Mines during August 
had a value of $94,700 exclusive of premium, 
compared with $98,634 for July. Production 
for the eight months ended with August 
totalled $720,813 exclusive of exchange 
premium, as against $678,309 for the 
corresponding eight months of last year. 
Production is being maintained a t a good 
average with the enlarged mill. The new 
central shaft at the Granada Gold Mines 
property is down 1,656 ft., with 3,000 ft. the 
next objective. Sufficient ore reserves to 
feed the present mill for five years are 
reported. Development work a t the Malartic 
Gold Mines property has revealed a large 
tonnage of ore averaging about $3 per ton. 
A small pilot mill will be installed. Shaft- 
sinking is being carried on by Canadian 
Pandora Gold Mines on its property in the 
Cadillac district and a depth of 350 ft. has 
been reached. Stations will be established 
a t the 375- and 500-ft. levels, the latter being 
the objective, and underground development 
will be undertaken. The construction of a 
new mill a t the Greene Stabell mines is now 
practically completed and production is 
expected to s ta rt before the end of this

m onth. There is sufficient ore on hand to 
supply the mill for some time. Two showings 
of free gold have been located on the property 
of Northern Quebec Gold Mines and a tunnel 
will be driven into the hillside to explore the 
vein system at a depth of about 100 ft. 
A high-grade gold pocket, which yielded ore 
valued at $30,000, was encountered on No. 5 
shaft of Lamaque Gold Mines, controlled 
by Teck-Hughes, in Bourlamaque township. 
Encouraging results have also been obtained 
from work on the first level of No. 3 shaft. 
After values ranging between $11'80 and 
$24’80 were obtained on surface on the 
Malrovic property a shaft was pu t down on 
the vein and commercial values were obtained 
to a depth of 85 ft., a t which point the vein 
dipped out. A programme is being carried 
on to extend present exposures. Shaft 
sinking has been started by Vicour Gold 
Mines, which has completed 6,000 ft. 
of diamond drilling on its property 
in Louvicourt township.

Manitoba.—Highly encouraging results 
have been obtained from extensive 
explorations carried on at the property of 
God’s Lake Gold Mines, in the God’s Lake 
district, where average values of $20 per ton 
in gold were revealed across an average width 
of 60 in. and over a length of about 1,000 ft. 
Continuity of the ore for a t least 3,700 ft. 
was indicated, with veins and favourable 
structure and gold deposition at intervals 
over a length of several miles. The first of 
five deep holes to be sunk on the property 
has reached 275 ft., the vein a t th a t 
depth having a width of 4'24 ft. and the 
average grade of ore being $8’20. The 
programme for the coming winter will 
include shaft sinking to a depth of 500 ft. 
and about 6,000 ft. of underground lateral 
development. Tenders have been called for 
for the shipment of between 500 and 700 
tons of equipment and supplies to the 
property during the winter. Smelter Gold 
Mines, Ltd., has commenced an extensive 
campaign of diamond drilling on its property. 
Purchase of an adjoining property to the 
east of the company’s present holdings 
gives them an additional length of 4,500 ft.

PERSONAL
H . H. W. B oy es  is com ing hom e from  Nigeria.
F ra n k  D ix e y  has re tu rned  to  N yasaland.
L. L. E llis  is retu rning  to  th e  Transvaal.
W. J . E vans is hom e from  the  Gold Coast.
J . M. F o rb es  has resigned as general m anager 

of Siscoe Gold Mines.
J . E . H alford  is re tu rn in g  from  W e st A frica.
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E. L. H ay has left for th e  Gold Coast.
W. T. H udson  has left for India.A. J. Ma rin  is retu rning  to  Kenya.
L. A. M ayo has returned  to  N orthern  Rhodesia. 
H . C. R obson has left for India.F. Sc h r e ib e r  has left Berlin for Singapore. 
D uncan  Sm ith  has left Brussels for New York,

where his address will be c/o G uaran ty  T ru st Co., 
140, Broadw ay.

C. O. St e e  has been appointed general m anager 
of Siscoe Gold Mines.

D. A. Su th erla n d  has retu rned  from the Near 
East.

M. T. T aylor  h as  le ft for A ustralia .
F. L. T homas has le ft for Canada.
D. A. T hom pson  has re tu rned  from W est Africa.
G. W. T homson  has re turned  to  New Zealand. 
W. J. W ilson  has re turned  to  Nigeria.
F rank  van  H orn  died on A ugust 1, aged 61. 

He was professor of geology and m ineralogy in 
the Case School of Applied Science.

H e r b e r t  L a pw o r th , who died last m onth, aged 
58, was a form er secretary  of the  Geological Society of London and an  au th o rity  on geology as applied 
to  civil engineering.

Charles  K e n n e d y  Cochran-P a tr ic k , who was 
killed in an  air d isaster in South Africa on Septem ber 
26 a t th e  age of 37, was a pioneer of aerial surveying, 
having done m uch w ith his associates in th e  A ircraft 
O perating Com pany to  perfect a system  for ob ta in ­
ing geological and topographical inform ation.

Alfr ed  G re n v il l e  B urrow s  died in Toronto on Septem ber 2 a t  th e  age of 55. A native of 
Ontario, he graduated  from  Q ueen’s U niversity, Kingston, where he was for some tim e dem on­
stra to r in mineralogy. H e had been in th e  service 
of the  Province for more th an  30 years and a t 
the tim e of his d ea th  was Provincial Geologist.

J ohn  E dw ard  M a rr , who died on October 2, 
aged 76, was E m eritus Professor of Geology a t 
Cambridge. In  1886 he was appointed lecturer at 
the U niversity and rem ained so u n til he was elected W oodwardian Professor in 1917. H e was a Fellow 
of the Royal Society, of w hich he served on th e  
Council for tw o years and received a Royal medal 
in 1930, and a form er President of th e  Geological 
Society of London, of which for m any years he was 
Vice-President. H e received th e  Lyell Medal in 1900 and th e  W ollaston Medal in 1914 and was 
Foreign Secretary from 1925 to  1928.

TRADE PARAGRAPHS
H o ffm a n n  M a nu fac tu r ing  Co., Ltd., ofChelmsford, issue their new abridged catalogue 

relating to  various kinds of ball and roller bearings. This gives dimensions and useful data .
M etro p o l i ta n -V ickers  E lectr ica l  Co., Ltd.,of Trafford P ark , M anchester, in th e  Septem ber 

issue of th e ir Gazette publish an  article describing 
new developm ents in winding engine protection and 
practice.B ra ithw a ite  W eld ing  and C onstruc tion  Co., Ltd., of Clock House, A rundel Street, Strand, 
W.C. 2, s ta te  th a t  their recent form ation has as its object th e  com bination of high-class welding 
facilities and extensive technical and practical 
experience of bridge and other structures or 
fabricated  work.

Mond Nickel Co., Ltd., of Tham es House, M illbank, London, S.W. 1, in their Nickel Bulletin  
for A ugust and Septem ber have an article describing 
th e  use of nickel cast-iron in vertical air-com- 
pressors m anufactured  by Reavell and Co., Ltd.

In terna t ion a l  C o m b u st io n ,  Ltd., of Aldwych House, Aldwych, London, W.C. 2, announce th a t  
all th e  shares previously held in their com pany by 
th e  In terna tional Com bustion Engineering Cor­
poration , of New Y ork, have been acquired by 
English interests. The com pany is, therefore, now 
solely under B ritish control.

E versh ed  and Vignoles,  Ltd., of A cton Lane W orks, Chiswick, London, W. 4, have issued a 48-page booklet on how to  avoid electrical break­
downs. This booklet, which is of pocket size, is 
illustrated  by diagram s and contains chapters on 
carrying out tests on m otors and generators and th e  use of “ Megger ” insulation testers.

Sir Isaac P i tm a n  and Sons , Ltd., of Parker Street, Kingsway, London, W.C. 2, have published 
parts  25 and 26 of their Engineering Educator. 
The subject of steam  condensing p lan t is concluded 
in p a r t 25 and th is is followed by the  opening 
chapters on gas engines and producers. P a rt 26 concludes th is section and also contains th e  in tro ­
duction to  th e  chapters which will be devoted to  th e  construction, operation, and m aintenance of 
Diesel engines.D e m a g  A.G.,  of D uisburg, Germany, have issued 
a  book entitled “ Demag P roducts,” which is 
copiously illustrated , covers 200 pages, and fully 
describes th e  wide variety  of their operations. The work opens w ith a description of th e  organization, 
tracing  it briefly from  its beginning in 1819. First place is given to  their m anufactures for the  mining, 
quarrying, and tunnelling industries. These include 
rock-drills and coal-cutters, excavators and loading 
shovels, conveyors, compressed-air underground 
locomotives, mining wagons, winding engines and headgear, reciprocating and tu rbo  compressors and 
blowers, steam  p lan t, and oil and gas engines. B last furnace plants, steelworks p lan t, rolling-mill equipm ent, shipyard and harbour installations, and 
p lan t for the  chem ical and allied industries, in ­cluding cem ent, are th e  principal headings under 
which th e  firm ’s other products are listed.In g er so l l -R a n d  Co., L td . ,of 165, Queen V ictoria 
Street, London, E.C. 4, have issued a  num ber of pam phlets setting  forth th e  advantages of their 
Jackbits and drill rods. The Jackb it is a detachable 
b it w ith a special form of shallow reverse buttress type th read  of carefully determ ined angle which 
keeps th e  b it tig h t and y et makes it easily detach-

F ig . 1.



232 THE MINING MAGAZINE

Bit Holder Guide for face grinding.
Bit Holder Guide for gauge grinding.

Forming Wheel for grinding face.

Bit Holder in position for grinding face of bit.

Control Valve-- directs coolant to either wheel.
Gauging Wheel for grinding bit to gauge.

StartingSwitchwithoverloadrelay.

Adjustable .Stop for bit holder.

Adjustable Stop for gauge grinding.

Dresser in position for truing gang ing w heel.

Adjustment for controlling bit shape and compensating for wheel wear.
Gauge Dial for checking diam­eter of bit.

Forming Wheel Dresser.

F ig . 2 .— I n g er so ll-R a n d  J a ck b it  G r in d e r .

able (1). The th reads do no t become loose w ith 
wear. The m axim um  ham m er blow is tran sm itted  
to  th e  cu tting  edge th rough  th e  full area of th e  end 
of th e  drill rod (2) and it  is claim ed th a t  none of th e  blow is tran sm itted  th rough  th e  threads. Con­
ta c t  betw een th e  h it and th e  rod is close to  th e  cu ttin g  edge (3). These features m ay be seen by 
reference to  Fig. 1. Jackb its are m ade of special 
steel and properly h ea t-trea ted  to  give toughness w ith hardness and high drilling efficiency and are 
cadm ium  p la ted  to  p revent rust. H aving a bright 
finish, th ey  are less liable to  be lost. F eatures of th e  drill rod are— its m anufacture from a  high- 
grade steel of proper carbon conten t and its 
sm ooth uniform  hole, whereby fatigue cracks and 
corrosive action  are prevented  (9). A nother p am phle t refers to  th e  Jack b it grinder. T he use of 
th is  m achine enables th e  sam e detachable b it to  
be used th ree  tim es over. The p ractice is to  use the  new Jack b it u n til w orn dull and th en  to  sharpen the  
dull b it to  th e  n ex t sm aller gauge (jj in. less) and use u n til dull again and then  resharpen to  th e  nex t 
sm aller gauge. The principal p arts of th e  m achine 
are shown in Fig. 2. The standard  grinding m achine 
is arranged for electric m otor drive and is supplied w ith  a  grinding wheel suitable for b its up to  2£ in. 
diam eter. By fitting  a  wheel w ith a wider face it 
is possible to  sharpen bits up to  3 in. diam eter.

SH IPPIN G ,  E N G IN EER IN G ,  A N D  
M A C H I N E R Y  EX H IB IT IO N

The tw elfth  Shipping, Engineering, and M achinery 
Exhibition  was held a t O lym pia from  Septem ber 7 
to  Septem ber 23. W hile th e  exhibitors were for the  
m ost p a r t showing products of in terest to  m arine 
engineers there were, nevertheless, a  num ber of 
oil engines and some o ther exhibits appealing to  
m ining men.

P etter s ,  Ltd., of W estland W orks, Yeovil, were showing a v arie ty  of Diesel engines of bo th  m arine 
and industrial types. These included a 180-b.h.p. 
Atom ic Diesel engine (of th e  ty p e  described in th e  
M a gazine  for M arch, 1930) and a 40-b.h.p. h igh ­
speed com pression-ignition m arine Diesel engine (of 
th e  ty p e  described in  th e  Magazine  for F ebruary , 1932). Sm aller engines of 15, 9, and 5 h.p. for 
auxiliary  duties were also exhibited.

Davy , P a x m a n ,  and  Co., Ltd.,  of Colchester, had as th e  p rincipal exhibit a six-cylinder to ta lly - 
enclosed vertical h eavy-du ty  oil engine w hich d e ­
velops 300 b.h .p . a t 600 r.p .m . and was shown in operation direct coupled to  a 200-kw. d.c. generator. 
This forms one of a range of vertical oil engines from 
50 to  1,200 b.h.p. and is controlled by  a  single lever 
and arranged for air, electric, or petro l sta rting .

Mond Nickel Co., Ltd.,  of Tham es H ouse, M illbank, S.W. 1, had  a num ber of exhibits dis­
played to  exem plify th e  w ide range of uses to  w hich nickel alloys are being p u t in  various 
engineering fields. N ickel-cast iron liners for Diesel 
engines and a p iston  m ade of th e  sam e alloy w ere 
shown and there were also nickel-bronze gears, h ea t- 
resisting castings, and nickel-alum inium  cylinder 
heads su itab le for aero engines.

W. H. A llen S on s  and Co., Ltd.,  of B edford, were exhibiting a num ber of exam ples of their 
heavy-oil engines, including a six-cylinder 550-b.h.p. 
un it and a  six-cylinder 252-b.h.p. generator set, 
the  other sets being for m arine purposes. T he engines are of th e  vertical solid-injection ty p e, operating  
on th e  four-stroke cycle, and are constructed  in 
units of 2, 3, 4, 5, 6, 7, or 8 cylinders runn ing  a t speeds ranging from  275 r.p .m . to  1,200 r.p .m . 
and in sizes from  30 to  1,200 b.h.p.

R uston  and H ornsby , Ltd., of Lincoln, were 
jo in t occupants of a  stand  w ith R uston-L ister M arine, 
L td ., on w hich were m arine Diesel engine un its . 
As an exam ple was a R uston 150-b.h.p. engine d irect
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coupled to  an electric generator giving 100 kw. This 
is a five-cylinder un it running a t 600 r.p.m . and, 
although intended for m arine propulsion, is similar 
to  industrial un its  of the  sam e class.

M urex  W elding P ro cesses ,  Ltd., of Forest R oad, W altham stow , London, E. 17, were displaying a 
com prehensive range of welding p lan t, electrodes, 
and products and in particu lar their application 
to  ship construction  and repair. Several new types 
of electrodes for arc welding were dem onstrated. 
They were also showing a hand bend-testing m achine 
in operation. T he object of th is  is to  provide a 
simple, inexpensive, and rapid m ethod of carrying 
out a bend te s t as a  m easure of th e  ductility  of 
welded m etal and welded joints.

W ild -B a r f ie ld  E lectr ic  F urnaces ,  Ltd., of Elecfurn W orks, N orth  Road, Holloway, London, 
N. 7, were dem onstrating  forced-air circulators as applied to  industrial heating  furnaces. By means 
of a fan th e  air is caused to  circulate m ore rapidly  
round th e  furnace wall, thus increasing th e  ra te  of heating. A new furnace -was also shown described 
as “ heavy-hairp in ,” so called because th e  heating 
elements are built up in th e  furnace wall of hairp in­
shaped mem bers. M any of th e  furnaces shown were 
equipped w ith au tom atic  control so th a t  th e  required 
tem pera tu re when reached is m aintained.

Norris,  H enty ,  and G ard ners ,  Ltd., of Patri- croft, M anchester, were show'ing a range of high­
speed airless-injection engines and aheavy-oil engine 
operating on th e  tw o-stroke cycle. The high-speed 
engines although designed for m arine work are 
suitable for general power-generation purposes. They are of th e  solid-injection type and m ade in 
three, four, five, six, or eight cylinder sizes. The 
eight-cylinder model exhibited develops 136 b.h.p. 
a t 800 r.p.m . A nother model w ith six cylinders 
develops 102 b.h.p. a t 800 r.p .m . on continuous duty, b u t can be run  up to  1,200 b.h.p., the  power 
at 1,000 being 127 b.h.p. A four-cylinder unit 
develops 38 b.h.p. a t 1,000 r.p.m .

National Gas and Oil E n gine  Co., Ltd.,  of A shton-under-Lym e, were showing tw o engines of interest to  power users generally. The first was a 
335-b.h.p. six-cylinder heavy-oil engine a t 428 r.p.m . 
This is one of a range of vertical oil engines made 
in sizes from 280 to  446 b.h.p. in 5, 6, 7, and 
8 cylinders. A nother range running a t 500 r.p.m . gives from 317 to  506 b.h.p. and a th ird  range 
from 525 to  840 b.h.p. a t 300 r.p.m . The engine 
operates on the  four-stroke cycle and is of the to ta lly - 
enclosed type. The fuel consum ption for a 630 b.h.p. 
is given as 0-38 lb. per b.h.p. hour. The other 
exhibit of in te rest was a six-cylinder 120-b.h.p. oil 
engine running a t 800 r.p.m . This was adapted  as 
a marine unit. I t  is also one of a range of engines, the series being tw o-cylinder 40 b .h .p ., three-cylinder 
60 b.h.p., and four-cylinder 80 b.h.p. a t the  sam e 
speeds.J. and H. M aclaren ,  Ltd., of Leeds, were exhibiting exam ples of their range of high-speed Diesels, which cover engines from 8 to  340 b.h.p. 
Units shown included a 20-25 b.h.p. four-cylinder 
at 1,000-1,250 r.p.m . and a 50-60 b.h.p. six-cylinder a t the  sam e speed. O ther ranges of which 
exam ples were shown are th e  15—17^ b.h.p. per cylinder un its  in com binations of 2, 3, 4, 6, and 
8 cylinders for speeds of 800-1,000 r.p.m . and the 
40 b.h.p. per cylinder units. A feature was m ade of a  sta rting  m echanism , known as the  Inertia  
s ta rte r, for hand  or pedal operation, by means of which a flywheel is caused to  revolve a t 3,000 r.p.m .

through a chain of gears and th is is connected through a clutch and worm to  the  crankshaft of 
th e  engine.

D e p a r tm e n t  of S cien t i f ic  and Indu str ia l  R esearch , of 16, Old Queen Street, London, S.W. 1, were occupants of a large stand on which were 
examples of work done by various constituen t 
bodies of th is  G overnm ent organization. The N ational Physical L aboratory  were showing, through 
their engineering departm ent, a combined bending 
and torsion fatigue-testing m achine and a spring 
plate fatigue-testing machine. The Fuel Research 
Station by means of a model were dem onstrating  
th e  " grid ” short flame powdered fuel burner for use w ith cylindrical boilers. The Chemical Research 
L aboratory were showing the results of sea-water 
corrosion on iron and steel bars. The British Non- 
Ferrous Metals Research Association had examples 
of new alloys of lead, copper, etc., to which atten tion  
has already been directed in th e  Maga zin e . The N ational Federation of Iron and Steel M anufacturers' 
Industria l Research Council, in addition to  dem on­
strating  recent researches on coke, were drawing 
atten tion  to  results of research into blast-furnace 
reactions.

Beil iss  and M o rcom , Ltd., of Birm ingham , were showing their six-cylinder 200-b.h.p. totally-enclosed 
airless-injection type Diesel engine, direct coupled 
to  a generator and adapted as a m arine unit. The 
industrial ty p e  of th is m achine has already been 
described in th e  Ma g a zin e . A nother exhibit was of a tw o-crank combined steam  engine coupled to  a generator built for a continuous ou tpu t of 50 kw.

F it t in g  A. F ittin g  B.
at 600 r.p .m . A 300-kw. steam  turb ine designed for running a t 6,000 r.p .m . was also shown. Of 
particular interest are these m anufacturers' quick-fit pneum atic hose couplings, which are made from steel 
bar in a variety  of shapes and sizes for connecting 
lengths of hose or for connecting hose to  drills or 
to  air-compressors. The essential feature of this coupling is th e  rubber lining to  th e  fitting B (see 
figure), which grips the  walls of fitting A under the pressure of th e  air passing through th e  union. 
A half tu rn  of fitting B against fitting A secures com plete locking of th e  joint. The com bination 
shown in th e  illustration is for connecting hose 
to  a  wall cock.C ross ley  Bros. ,  Ltd., of Openshaw, M anchester, 
and the  P r e m ie r  Gas Engine Co., Ltd., of Sandi- acre, N otts, were showing a num ber of horizontal and 
vertical oil engines. Among these was an eight- 
cylinder horizontal vis-a-vis Diesel engine coupled 
to  a d.c. generator. The un it is designed for electric propulsion of ships, b u t is interesting as being 
sim ilar to  those installed at the  Lake View and 
Star mine, described in th e  Magazine  for December, 
1930, and referred to  by  Mr. D egenhardt in his
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Cro ssley  Sca v en g e  P u m p  D ie s e l  E n g in e .
article in  M ay last. T he u n it exhibited develops 
600 b.h.p. a t 300 r.p .m ., or, if supercharged, from 
750 to  800 b.h.p. An im p o rtan t exh ib it on th is  
s tand  was a new  vertical Diesel engine, w hich is a 
six-cylinder un it developing 150 b.h.p. a t 450 r.p.m . 
The engine is fitted  w ith  a scavenge pum p for clean­
ing th e  spen t gases from  th e  cylinders and thereby  leaving a full charge of clean air, w hich gives a high 
power o u tp u t and an  efficient contro l of th e  
tem pera tu re . T he engine is of th e  airless-injection 
cold-starting  ty p e  and operates on th e  tw o-stroke 
cycle. A nother sm aller scavenge-pum p Diesel was 
shown as a tw o-cylinder model of 50 b.h .p . a t  th e  
sam e speed. The larger engine is shown in th e  accom panying illustra tion , which, although a m arine 
installation, gives a good idea of th e  size of th e  unit.

Sir  W. G. A r m s tr o n g  W hitworth  and  Co. (E n g in eers ) ,  Ltd., of N ew castle-on-Tyne, were m aking a  special feature of Diesel-electric traction . For th is  purpose th e y  had  a 15-ton shunting  loco­
m otive running on a length of standard-gauge track . 
T he u n it consists of an A rm strong-Saurer six- cylinder Diesel engine coupled to  a generator set, 
th e  power being tran sm itted  to  th e  driving wheels 
b y  an  electric m otor, w hich is fed w ith curren t from 
th e  generator. Thus th ere  is no m echanical tra n s ­mission— clutch  or gearbox. This results in easy acceleration and greater flexibility, as was dem on­
s tra ted  by  a  series of tr ia l  runs in  th e  exhibition. 
Between th e  generator and th e  m otor is a special 
ty p e  of sw itch, bv  m eans of which the  driver controls

th e  m ovem ent of th e  engine—th is has a reverse 
lever and one handle only. This locom otive is able 
to  h au l from  280 to  300 to n s on a level track  a t  five 
miles an  hour. F or Diesel-electric trac tio n  in general 
th e  m akers claim  th a t  shunting  duties can  be carried  ou t w ith locom otives hav ing  considerably less horse 
power b u t g reater in itia l s ta rtin g  effort th a n  steam  
locos of com parable weight. T he firm were also 
showing a  p o rtab le  air-com pressor su itab le for 
supplying air to  rock-drills.

R ea v e l l  and  Co., Ltd.,  of Ipsw ich, had  a num ber of air-com pressors of bo th  reciprocating  
and ro tary  types. Special a tten tio n  may’ be devoted 
to  th e ir vertica l sta tio n ary  compressors, tw o of 
w hich were on show, one hav ing  a delivered capacity  of 500 cu. ft. of free air p er m inu te  a t 
100 lb. pressure and another of 1,000 cu. ft. These 
com pressors are double-acting tw o-stage and in 
v irtue  of th e ir  short stroke and relatively  high 
ro ta tiona l speed are su itab le for d irect drive by  an  
electric m otor or in te rn al com bustion engine. 
They are also b u ilt for steam  drive and in  such a 
case are m ade w ith  sim ple or com pound steam  
cylinders arranged in  tand em  w ith  th e  air cylinders 
and su itab le for steam  pressures up  to  160 lb. p er 
sq. in. T he tw o-stage com pressor is of tw o-crank  
construction, hav ing  one low-pressure cylinder 
and one high-pressure, bo th  double-acting and 
arranged side by  side, and it  is capable of w ork up 
to  a  pressure of 120 lb. per sq. in. An independent 
inter-cooler of th e  m u lti-tubu lar counter-cu rrent

A rm strong  W h itw o rth  D ie s e l -E lec tr ic  L ocom otive .
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ty p e  is provided to  cool th e  air from th e  low-pressure 
cylinder to  a  su itable tem pera tu re  before it enters 
th e  high-pressure cylinder. Similar vertical double- acting air-com pressors are also m ade as single-stage 
m achines, where pressures up to  40 lb. per sq. in. 
are required. The following figures give th e  power consum ption for a  num ber of tw o-stage and single- 
stage compressors :—Two-stage a t 100 lb. per sq. in. pressure delivering 500 cu. ft. per m inu te requires 
110 b .h .p ., 1,000 cu. ft. per m inute requires 
215 b.h.p., and 5,000 requires 1,060 b.h.p. The 
corresponding figures for single-stage w ith 
compression to  40 lb. per sq. in. are :— 550 cu. ft. per 
m inute, 78 b .h .p .; 1,100 cu. ft. per m inute, 156b.h.p., 
and 5,520 cu. ft. per m inute, 770 b.h.p. The two- 
stage compressor direct coupled to  an  electric m otor is shown in th e  illustration.

METAL MARKETS
Co p p e r .— Standard  copper prices drifted  down­

wards during Septem ber, the  explanation  being 
th a t in terest in the m etal, particularly  on th is  side 
of the A tlantic, was very subdued. Owing to  general 
economic uncertain ties the sum mer holiday quietude was m aintained longer th is  year th an  usual. The outlook rem ains som ew hat obscure, as, although 
the sta tistical position of th e  m etal in th e  U nited States is unofficially reported to  be still improving, 
the fate of th e  great Roosevelt experim ent is still in 
the balance. However, there are fa in t signs of 
better trad e  in Europe and if th is  tendency persists 
the copper industry  m ay benefit in due course.Average price of Cash S tandard  Copper : Septem ­
ber, 1933, ¿35 3s. 7d. ; August, 1933, ¿36 2s. 3d. ; 
Septem ber, 1932, ¿35 0s. 7d. ; A ugust, 1932, ¿31 9s. Id.

T i n . — D uring th e  first p a r t of Septem ber prices receded owing to  general ap a th y  and the continued 
abstinence of America as a buyer, b u t tow ards the 
close a b e tte r  tendency supervened on the expecta­tion of good sta tistics for the m onth. As a m atte r of 
fact world supplies in sight were reduced by another 4,000 tons during Septem ber. Unless the  In te r­
national T in Com mittee decides to  increase the

ra te  of authorized ou tpu t, i t  looks as if m arket 
supplies will become increasingly stringent. The 
fu ture of the  m arket m ust necessarily also hinge 
very  largely on American developments, as to  which we should no t care to  prophesy.

Average price of Cash Standard  Tin : September, 
1933, ¿216 19s. 3d. ; August, 1933, ¿215 5s. lOd. ; Septem ber, 1932, ¿152 16s. 3d. ; August, 1932, 
¿142 2s. 4d.

L e a d .—The undertone of th is m arket was barely steady  last m onth. D em and from users was 
restricted and holders, although m aintaining firm 
control of the  situation, m ade no effort to  push up 
prices when a little inquiry developed. This policy was probably a  sensible one, for the  sta tistical position of the m etal rem ains far from brilliant 
owing to  the  large surplus stocks th a t  still exist. 
There has been a b e tte r  dem and in the  U nited 
States a t  tim es and th e  stocks in th a t  country are still decreasing, although w hether the m etal is all 
going in to  consum ption is no t clear.

Average price of soft foreign lead : September, 
1933, ¿12 Is. 7d. ; August, 1933, ¿12 6s. 4d. ; 
Septem ber, 1932, ¿13 4s. 8d. ; August, 1932, ¿11 9s. 4d.

Sp e l t e r .— R ather colourless conditions prevailed 
on th is m arket during Septem ber also and prices reflected a slightly easy tendency. Towards the close of the  m onth  mild excitem ent was caused by 
the  report th a t  the  In terna tional Zinc Cartel had been denounced by  a group of Belgian members, bu t it  transp ired  th a t  th is was merely a form ality 
prelim inary to  the discussion of certain questions 
connected w ith  the fines fund. The cartel has now 
been renewed till the  end of the year.Average m ean price of spelter : September,
1933, ¿16 18s. 6d. ; August, 1933, ¿16 19s. ; Sep­tem ber, 1932, ¿15 10s. 8 d .; August, 1932, ¿13 14s. 4d.

I ron  and St e e l .— The B ritish  pig-iron m arket 
m aintained a good tone throughout Septem ber and, a lthough Cleveland foundry pig-iron prices under­w ent no change, dem and was insistent and the 
blowing-in of additional b last furnaces was believed 
to be im m inent. H em atite was a ra ther firmer 
m arket, E as t Coast Mixed N um bers being generally quoted a t  60s. per ton  a t  the close of September. The new trad e  treaties seem to  be benefiting 
British ironm asters to  some ex ten t from the export 
point of view. A d istinct im provem ent is reported 
by B ritish rolling mills, whose position is likely to  
become b e tte r still when the incipient revival in the 
shipbuilding industry  gets into full swing. T he C ontinental steel m arket remained dull during the 
m onth.

I ron  Or e .— Some fairly good business has been done a t  tim es, b u t generally speaking dem and is 
still for odd cargoes. Best Bilbao rubio is ra th er 
firmer owing to  exchange considerations, the 
current price being about 15s. 6d. to  16s. per ton  
c.i.f. Good N orth  African ores are about 13s. 6d. 
to  14s. c.i.f.

A n t im o n y .— D uring m ost of Septem ber there 
was very  little  dem and for antim ony, b u t sellers 
upheld prices a t  around ¿23 to  ¿23 10s. c.i.f. for foreign regulus. English regulus was unchanged a t ¿37 10s. to  ¿40, ex warehouse, th roughout th e  
m onth.

A r s e n ic .— Business is only m oderate, Mexican 
being quoted a t  abou t ¿15 15s. to  ¿16 per ton  c.i.f. and Cornish w hite a t  ¿16 to  ¿16 5s. f.o.r 
mines.

B i s m u t h . — Sales have been in fairly good volume
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Copper, T in, Zinc, and Lead per Long Ton ; Silver per S tandard Ounce : Gold per F ine Ounce.

C O P P E P . TIN . ZINC(Spelter).
LEAD. SILV ER.

GOLDS t a n d a r d . E l e c t r o ­
l y t i c

B e s t
S e l e c t e d .

S o f t
F o r e i g n . E n g l i s h . Cash. F o r­ward.

Cash. 3 Months. Cash. 3 M onths.

Sept. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. d. d. s. d .
12 35 16 3 36 1 3 39 5 0 38 0 0 217 8 9 217 S 9 16 15 0 11 17 6 13 5 0 IS A IS A 127 7
13 35 10 74 35 14 44 39 0 0 — 216 2 6 216 3 9 16 16 3 11 15 0 13 5 0 181 181 129 2
14 35 14 44 35 16 104 39 1 3 — 216 12 6 216 12 6 17 0 0 11 15 0 13 5 0 IS A 18 A 129 6
15 35 9 44 35 13 H 39 0 0 37 15 0 217 16 3 217 16 3 16 17 6 11 IS 9 13 5 0 18Î 181 130 5
18 35 7 6 35 10 74 38 12 6 — 217 13 9 217 13 9 16 18 9 11 18 9 13 5 0 IS A 184 131 9
19 34 15 74 34 19 44 38 5 0 37 0 0 216 7 6 216 7 6 16 16 3 11 16 3 13 5 0 184 18 | 131 9
20 34 12 6 34 15 74 37 15 0 — 216 11 3 216 11 3 16 16 3 11 16 3 13 5 0 IS A 1 8 * 133 9
21 34 10 74 34 13 9 38 Ü 0 — 215 16 3 215 16 3 16 15 0 11 18 9 13 5 0 181 181 132 9
22 34 4 44 34 8 14 37 10 0 36 10 0 214 16 .3 214 16 3 16 13 9 11 17 6 13 5 0 181 181 133 7
25 34 2 6 34 5 71 37 12 6 — 215 16 3 215 8 9 16 12 6 11 18 9 13 5 0 IS A 1 8 * 132 9
2G 34 2 6 34 6 3 37 12 6 36 10 0 215 11 3 215 8 9 16 11 3 12 0 0 13 5 0 181 18f 133 2
27 34 9 4* 34 13 14 38 0 0 — 216 13 9 216 11 3 16 13 9 11 17 6 13 5 0 IS A IS A 133 0
28 34 12 6 34 16 3 38 0 0 .— 216 16 3 216 11 3 16 12 6 11 18 9 13 5 0 IS A 181 132 4
29 34 18 9 35 0 7* 38 10 0 37 0 0 219 13 9 219 8 9 16 15 0 12 0 0 13 10 0 IS A 181 133 0
Oct.

2 35 10 74 35 14 4 i 39 0 0 _ 222 13 9 222 12 6 1G 17 6 12 1 3 13 10 0 181 18A 133 5
3 35 4 44 35 8 11 38 15 0 37 5 0 221 3 9 221 2 6 16 13 9 11 18 9 13 10 0 1 8 * IS A 134 8
4 34 18 9 35 3 11 38 7 6 221 17 6 221 16 3 16 12 6 11 IS 9 13 10 0 18A 18 A 134 0
5 35 0 7 i 35 5 71 38 12 6 _ 224 16 3 224 16 3 16 13 9 12 1 3 13 10 0 181 181 133 84
6 34 19 41 35 3 11 38 10 0 37 0 0 224 11 3 224 11 3 16 15 0 12 2 6 13 10 0 184 1 8 f 133 11
9 34 11 101 34 15 71 38 0 0 224 8 9 224 3 9 16 15 0 11 17 6 13 5 0 18* 18A lud 1

a t  th e  official price of 5s. 3d. per lb. for 5 cwt. lots 
and over.

C a d m i u m .— The m ark et is qu ietly  steady  a t  
ab o u t Is. 2-|d. to  Is. 3d. per lb.

C o b a l t  M e t a l . — D em and is im proving slightly, 
b u t is still ra th e r quiet. The official price is u n ­
changed a t  5s. per lb. for cwt. lots.

C o b a l t  O x i d e s . — Only a restric ted  dem and for 
cobalt oxides is in evidence from the  ceramic trades, b u t prices are steady  a t  4s. 6d. to  4s. 8d. per lb. for 
black and 4s. 9d. to  4s. l i d .  for grey.

C h r o m i u m .— M etal rem ains a t  2s. 8d. per lb. 
delivered.

T a n t a l u m . — Inq u iry  is small, b u t prices are 
steady  a t abou t ¿15 per lb.

P l a t i n u m . — A seasonal expansion in business 
became ap p aren t in Septem ber, b u t the  m arket 
cannot be said to  be active. Refined m etal rem ains 
a t  ¿7 12s. 6d. to  £1 15s. per oz.

P a l l a d i u m . — W ith  buying on a sm all scale the 
price is fractionally  easier a t  abou t ¿3 10s. to  £4 5s. 
per oz.

O s m iu m .— There is no change in th is m arket, a 
q u ie t business being done a t  around £12 to  ¿13 per oz.

I r i d i u m . —T rade is of a  lim ited character, b u t 
quo tations are upheld a t  ¿9 to  ¿10 per oz. for sponge 
and powder.

T e l l u r i u m . — A bout 15s. to  16s. per lb. is still 
quoted  for fair-sized parcels of ingots.

S e l e n i u m . — Prices are easier, abou t 7s. 8d. to  
7s. 9d. per lb. sterling  now being quoted for b lack  
powder, ex w arehouse Liverpool.

M a n g a n e s e  O r e . — R ath er more dem and has 
been in evidence recently , especialy for good second- 
grade ores. Business, however, is m ostly  for 
individual parcels and no t for period contracts. 
Prices are quo tab ly  unchanged a t  9£d. per u n it 
c.i.f. for best Ind ian  and 8£d. to  9d. c.i.f. for 
washed Caucasian ore.

A l u m i n i u m . — W hilst some im provem ent in 
business is reported , th e  fundam ental position has 
changed h ard ly  a t  all. Prices here are unaltered  a t

¿100 for ingots and bars and ¿102 for rolling billets, 
bo th  less 2%  delivered.

S u l p h a t e  o f  C o p p e r . — English m ateria l is now- 
quoted a t  ¿16 5s. to  ¿16 15s. per ton, less 5% .

N i c k e l . — D em and continues to  m ake q u ite  a 
good showing and prices are upheld a t  ¿225 to  
¿230 per ton , according to  q u an tity .

C h r o m e  O r e . —W hilst some im provem ent in 
consum ption is apparent, th e  m ovem ent as y e t is 
slight. Meanwhile prices are unaltered  a t  80s. to  
85s. per ton  c.i.f. for first q uality  48% R hodesian 
and 100s. to  105s. c.i.f. for 55 to  57% New 
Caledonian.

Q u i c k s i l v e r . — A ra th e r firm er tone has 
developed following an  expansion in  consumption, 
and spot m etal is now quoted  a t  ab o u t ¿9 10s. to  ¿9 15s. per bottle .

T u n g s t e n  O r e . —A lthough th e  proposed export 
m onopoly in China does n o t seem to  have 
m aterialized, th e  m ark et is m uch firmer. P ro ­
ducers have been re ticen t and, w ith  buyers showing 
m ore in terest, quo tations have risen rapidly  to  th e ir 
present level of around 23s. per u n it c.i.f. for 
forw ard shipm ent.

M o l y b d e n u m  O r e . — The m ark e t is steady  a t  th e  
unaltered  price of 40s. to  42s. 6d. per u n it c.i.f. for 
80 to  85% concentrates.

G r a p h i t e . — A  fair dem and is experienced a t  
tim es, b u t prices are w ithou t change a t  ¿19 to  
¿21 d u ty  paid for 85 to  90% raw  M adagascar 
flake and ¿15 to  ¿17 c.i.f. for 90%  Ceylon lumps.

S i l v e r . — Price m ovem ents du ring  Septem ber 
were narrow , spot bars being lS j^d . on Septem ber 1, 
18fd. on Septem ber 15, and lS ^ d .  on Septem ber 30. 
D uring the  first half of the m onth  the  m ark et was 
quiet, b u t Chinese buying offset th e  scattered  
selling of speculators. L ate r Senator P ittm an , of th e  
U nited S tates, proposed a scheme w hereby dom estic 
producers should sell their o u tp u t a t  enhanced prices 
to  th e  A m erican m ints for m in ting  in to  silver 
dollars. For a tim e th is tended  to  im prove sen ti­
m ent, bu t, although prices were higher on th e  
m onth, the  tone of the  m ark et cannot be said to  be particu larly  buoyant.
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STATISTICS
PRODUCTION OF GOLD IN  T H E  TRANSVAAL.

E l s e ­
R a n d . w h e r e . T o t a l .

Oz. Oz. Oz.Septem ber, 1932 .................. 912,870 48,631 961,501October ................................. 926,686 48,279 974,965November ............................. 930,085 48,631 978,716December ............................. 931,749 48,869 980,618January , 1933 .................... 919,125 48,332 967,457F ebruary ............................... 835,931 47,214 883,145March .................................... 896,728 50,135 946,863April ...................................... 845,099 49,998 895,097M ay.......................................... 893,464 51,140 944,604J u n e ........................................ 868,834 49,799 918,633J u l y ......................................... 872,695 50,976 923,671August .................................. 882,587 52,127 934,714Septem ber ........................... 851,985 49.814 901,799

TRANSVAAL GOLD OUTPUTS.

A u g u s t .*
T reatedTons. YieldOz.

S e p t e m b e r . f

TreatedTons. YieldOz.
Brakpan ....................City Deep ................Cons. Main Reef . . .Crown M ines..............D aggafon tein ...........D ’rb ’n Roodepoort DeepE ast G eduld ...........E ast Rand P.M ........G eduld........................Geldenhuis Deep . . .  Glynn’s Lydenburg G overnm ent G.M. AreasKleinfontein ..................
Langlaagte E sta te  . . . .L uipaard’s V le i .............Modderfontein N e w .. . .Modderfontein B .........Modderfontein Deep . .  Modderfontein E ast . . .New S tate A re a s ...........Nourse .............................Randfontein ..................Robinson D e e p .............
Rose D e e p ......................Simmer and J a c k .........S p rin g s.............................Sub N ig e l........................Transvaal G.M. EstatesVan R y n ...........................Van Ryn Deep .............West Rand ConsolidatedWest S p rin g s ..................W itw 'tersr’nd (Knights) W itwatersrand Deep . .

121.500 
110,00083.000300.000
57.20053.30076.000171.50093.000 82,4007,750216.000 53,60083.000 37,100180,00080.000 46,800 81,00094.00072.000275.000

101.00065.00090.200 84,50042.300 20,70053.00080.00098.00087.00076.00050.000

£230,01222,38323,56788,528£128,64414,67825,65240,90427,65715,3213,046£546,7649,769£128,7378,38451,41717,70119,23721,471£252,03617,827£446,35827,29512,61521,065£227,27536,7725,495£64,382£128,375£152,646£102,902£79,59014,086

117.000109.000 82,000294.00058.00052.00077.000168.00091.00080.000 7,500208,00048,60079.00036.500176.00080.000 44,90078.00091.00071.500270.000
100.00063.00087.00084.50041.000 19,70053.00077.00095.000
88.000 
75,00050.500

£232,36022,01722,99086,761£133,07513,89625,83539,21026,87814,4382,8.32£537,692£00,984£117,3998,24549,61217,60917,30220,631£254,82517,573£439,195£170,53311,674£132,532£233,081£230,0645,232£62,015£125,318£155,547£102,699£77,635£66,378
* Gold a t 125s. per oz. t  Gold a t 129s. per oz.

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

June, 1932 . .  •
J u l y ................A u g u s t...........September . . .O c to b e r .........Novem ber . . .  D ecem ber.. . .  January, 1933 February . . . .M arch..............A pril................May ...............J u n e ................
J u l y ................A u g u s t...........

Tonsmilled.
Yield 

per ton .
W ork'g cost per ton.

W ork’g 
profit per ton.

Totalworkingprofit.
s. d. s. d. s. d. £2,927,200 27 9 19 3 8 6 1,241,3922,993,600 27 5 19 0 8 5 1,260,744

3,027,700 27 6 19 1 8 5 1,277,9232,940,800 27 6 19 1 8 5 1,234,584
2,994,500 27 5 19 0 8 5 1,263,2742,949,050 27 8 19 2 8 6 1,256,7172,972,000 27 10 19 5 8 5 1,255,797
3,029,000 37 10 19 4 18 6 2,802,7542,802,600 37 0 19 9 17 3 2,414,7583,087,860 36 1 19 7 16 6 2,549,179
2,922,200 36 1 19 9 16 4 2,381,97135 8 19 5 16 3 2,556,0663,093,500 35 4 19 6 15 10 2,453,205
3,182,600 35 5 19 3 16 2 2,568,8993,221.850 35 9 19 4 16 5 2,651,880

N A TIVES EM PLOYED IN T H E  TRANSVAAL M INES.
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 .

September 30, 1932- 216,398 11,642 _ 228,040October 3 1 ................ 216,298 11,353 — 227,651
N ovem ber 30 219,024 11,207 — 230,231D ecember 3 1 ........... 221,008 11,310 — 232,318
Janu a ry  31, 1933 . . 222,005 11,292 — 233,297
February  28 ........... 222,589 11,472 — 234,061March 31 .................. 223,490 11,626 — 235,116
A pril 30 .................... 225,279 11,611 .— 236,890
May 31 .................... 227,178 11,562 — 238,740
J une 30 .................... 229,751 12,059 — 241,810Ju ly  31 .................... 230,306 12,269 — 242,575A ugust 31 .................. 231,341 11,947 — 243,288Septem ber 30 ........... 230,774 11,832 •— 242,606

PRODUCTION OF GOLD IN  RHODESIA.
1930 1931 1932 1933
oz. oz. oz. oz.Ja n u a ry .................... 46,121 45,677 42,706 48,656February ............... 43,385 42,818 45,032 47,661M a rc h ...................... 45,511 42,278 47,239 49,929A p r i l ........................ 45,806 43,776 46,487 53,559May ........................ 47,645 43,731 46,854 53,358Ju n e .......................... 45,208 44,118 48,441 54,442Ju ly  ........................ 45,810 44,765 47,331 54,561A ugust. . .................. 46,152 43,292 49,254 56,147S ep tem b er.. . . . . . . 46,151 42,846 50,198 —

O ctober .................. 45,006 44,260 50,416 —
Novem ber ............. 44,351 44,516 48,082 —
D ecem b er................ 46,485 50,034 52,096 —

RHODESIAN GOLD OUTPUTS.
A u g u s t . S e p t e m b e r .

Tons. Oz. Tons. Oz.
Cam and M o to r ............. 25,800 9,272 25,400 9,128Globe and Phcenix . . . . 6 ,084 5,437 6,086 5,433
Lonely R e e f .................... 13,500 1,860 14,000 1,861Rezende ........................... 6,500 2,156 6,500 2,154Sherwood S tar . . . . . . . 7,000 1,887 6,800 1,805W anderer Consolidated. 15,900 3,489 15,500 3,268

W EST AFRICAN GOLD OUTPUTS.
Au G U S T . j S E P T E M B E R .

Ariston Gold Mines . . .  A shanti Goldfields . . . .  T aquah and Abosso . . .

Tons.
8,86313,64711,168

Oz. Tons.
£26,907 9,055 14,832 i 13,711 3,785 ! 10,576

Oz.
£26,08714,9023,554

AUSTRALIAN GOLD OUTPUTS BY STATES.
W esternA ustralia. Victoria. Queensland.

Oz. Oz. Oz.
September, 1932............. 54,427 —■ 1,160O ctober............................... 51,236 — 2,169
N o v em b e r ........................ 53,956 —■ 4,386
December ........................ 52,282 38,612t 4,602
January , 1933.................. 45,755 —■ 4,005
F e b ru a ry .......................... 47,281 — 4,365
March ............................... 47,105 — 4,758
A pril ................................. 52,909 — 12,460
M ay..................................... 53,300 — 7,135
J u n e ................................... 53,451 27,593* 7,699
Ju ly  ................................. 54,455 -  - —

A u g u s t............................... 56,147 — —

Septem ber ...................... 58,679 — —
* Six m onths to Ju ne  30. t  Period Jan .-N o v ., 1932.

AUSTRALASIAN GOLD OUTPUTS.
A u g u s t . S e p t e m b e r .

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

5,3624,1087,3376,47543.01612.016 9,531
17,693
40,426

5,784 1,858* 7,553p  5,326* 84,930 15,933 12,710 /  5,959* t 3 2 ,043t 10,706*

5,1034,0207,289

11,958

4,3061,710*
8,201p

14,924 

{ =
* Oz. gold. t  Oz. silver. p  Profit.
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GOLD OUTPUTS, KOLAR D ISTR ICT, IND IA.

A u g J S T . S e p t e MBER.

TonsOre.
TotalOz. TonsOre. TotalOz.

Champion R e e f ......... 9 ,47014,90018,79712,502

5,5037,688
10 ,019 t4,593

9,16014,67218,052
12,500

4,8557,58210,262*4,506Ooregum ....................
* 1 ,538 oz. from  932 tons B alaghat ore. t  1 ,314 oz. from  924 tons B alaghat ore.

MISCELLANEOUS GOLD, SILV ER, OUTPUTS.
AND PLATINUM

Bulolo G o ld ......................Chosen Corp. (Korea) . .  
Frontino  Gold (C’lbia) . .F re sn illo .............................New Goklfields of Venezuela Oriental Cons. (Korea) .S t. John del Rey (Brazil) 
Santa G ertrudis (Mexico)V ibo rita ...............................
W est Mexican Mines . . .

A u g u s t .

Tons. Value £
— 8,045*

13,250 16,508
4,830 20,023

83,532 65,148^
14,563 3,490*— 91,419d— 40,50014,330 15 ,010¿t

2,220 20,500d

S e p t e m b e r .

Tons. Value £

12,2004,510
7,335*

18,43518,296

58,180d37,000

* Oz. d  Dollars. Loss.
PRODUCTION O F T IN  IN  FE D E R A T ED  MALAY STATES. 
E stim ated a t  72% of Concentrate shipped to Sm elters. Long Tons.
January , 1933F ebruary  .........March ..............April ................M ay....................J u n e ..................

2 ,312 Ju ly , 1933 .................. 2 ,4462,154 A u g u s t ......................... 1,8161,506 S e p te m b e r .................. 1,3352,589 October ...................... —
1,917 N ovem ber.................... —
1,092 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 .

J u l y . A u g . S e p t .
Ayer H itam  ................................. _ _ _
B atu C a v e s ................................... 49 — —
Changkat ...................................... 28 28 36Gopeng .......................................... — 60è*H ongkong Tin ............................. — - 74*Idris H ydraulic ........................... 214 84 —
I p o h .......................................... 234 3 7 | 15K am par M ala y a ........................... — - —Kampong L a n ju t ......................... — - —K am unting ................................. 137 83* 75Kent (F .M .S .)............................... — — —
K illing ha ll...................................... — — 764*K inta  .............................................. — — 28**Ki nt a  K e lla s ................................. — —
K ram at T in ................................. 50 40 40Kuala K a m p a r ............................. 13 33 46K undang ........................................ — — —
L a h a t .............................................. 9 1 12* 1 0 |Lower P e ra k ................................. — —
Malaya C o nso lida ted .................. — — 136M alayan T i n ................................. 71* m 27*Malim N a w a r ............................... 5 26 23Pahang .......................................... 78 78 78Penaw at ........................................ 32 43 32P e n g k a le n ...................................... — — 55**P e ta J in g .......................................... — 89 —
Rahm an ........................................ — .— —
R am butan .................................... ■— — —
R antau .......................................... 33 — —
R a w a n g .......................................... 35 30 60Rawang C oncessions.................. 27 30 30Renong .......................................... 4 0 | — —
Selayang.......................................... — — —
Southern K am par......................... 130 — —
Southern M a la y a n ...................... 59* 71 è 71*Southern Perak ........................... 57* —
Southern T r o n o h ........................ 15 — --
Sungei B e s i .................................... — — -
Sungei K inta  ............................... — — -
Sungei W ay ................................. 59* ■— -T aiping .......................................... 16 — -
T a n jo n g .......................................... — — -
Tekka ............................................. — m 39*Tekka T aip ing ............................... ■— — 54**T e m o h ............................................ 26 22 13*Tronoh .......................................... 33 — —
Ulu K la n g ...................................... — —

OUTPUTS O F N IG ER IA N  T IN  M INING COM PANIES. 
I n  L o n g  T o n s  o f  C o n c e n t r a t e .

J u l y . A u g . S e p t .

A nglo-N igerian............................. 16 16 16Associated Tin Mines ................ 1014 100 100Baba R iv e r .................................... 2 6 8B atura  M onguna........................... —
B is ic h i............................................ 20 18 —
Daffo................................................. —
Ex-Lands ...................................... 24 21 23F i la n i ............................................... —
Ja n  t a r ............................................... 10 10 —
J o s ................................................... 7 h 7 —
Juga  Valley ................................. 5* 5è 5*K aduna S y n d ic a te ...................... 10 10K aduna Prospectors.................... 6 7 —
K a ssa ............................................... 0 4 4London Tin ................................. 70 73 76Lower B is ic h i ............................... 3N araguta E xtended .................. — —
Nigerian C onso lidated ................ — 0 5Offin R iv er...................................... — __ _
Ribon Valley ............................... 10 7 6Tin F ie ld s ...................................... — _
United Tin A re a s ........................ 9 7 6Yarde K erri ...............................

OUTPUTS OF O TH ER  T IN  M INING COM PANIES. 
I n  L o n g  T o n s  o f  C o n c e n t r a t e .

J u l y . A u g . S e p t .
Anglo-Burma (Burm a)................ 3 7 | 42 _
Aramayo Mines (B o liv ia ) ......... 90 110 —
Bangrin (Siam) ........................... 56* 8 7 | —-Beralt ............................................ 26* 27* —
Consolidated Tin Mines (Burma) 9S 118 100E ast Pool (C ornw all).................. 46 46Fabulosa (B o liv ia)...................... 27 25 .—G eevor ........................................... 66 61 59*K agera (U g an d a )........................ 25 28K a m ra ............................................ 2 5 | 26 17*Malaysiam T i n ............................. 14* 14* 14*Mawchi .......................................... 226** 240** 2644P a tin o .............................................. — - —
P a ttan i .......................................... 67 68 66*San F inx (Spain) ........................ — —
Siamese Tin (Siam) ................ 130 219 —
South Crofty ............................... 53* 544 53*Tavoy Tin (B u rm a ).................... 51 65 86Tongkah H arbour (S ia m )......... 35 39 32Toyo (Japan )................................. 65* 68 62Z a a ip la a ts ...................................... — —

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

S e p t .

B ritannia Lead
Broken H ill South . .
Burm a C orporatioh . 
E lectrolytic Zinc . . . .
Indian C o p p e r ...........
M essina .........................Mount Isa ..................
Mount Lyell ..............
N orth Broken H i l l . . .  
Rhodesia Broken Hill
Roan A n te lo p e ...........
Sulphide Corporation
T repca .........................
Zinc C orporation . . .

/  Tons refined lead 1 Oz. refined silver /  Tons lead conc. /T o n s  zinc conc. . 
/T o n s  refined lead \  Oz. refined silverTons z i n c ...........
I Tons copper . . . ./ Tons yellow m etal Tons copper . . . .  Tons lead bullion Tons concentrates /  Tons lead conc. .1 Tons zinc conc. . .J Tons Zinc ...........\  Tons V20 5 conc. .Tons blister copper /  Tons lead con c... /T o n s  zinc c o n c .. .I Tons lead c o n c .. .\ Tons zinc c o n c .. . jT o n s  lead c o n c .. . /T o n s  zinc c o n c . . .

* 3 m onths to  Septem ber 30. * To Aug. 9. t  To S ept. 9. t  To Sept. 16. t t  T o S ept. (i.
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IM PORTS O F ORES, METALS, E tc ., INTO U N ITED  KINGDOM.

Ju ly . Aug.
Iron Ore ...................................... 229,023 227,527Manganese O r e ........................... 8,759 15,181Iron and Steel ........................... 63,-134 79,710Copper hnd Iron P yrites ___ 28,778 29,203Copper Ore, M atte, and Prec.. 5,729 63Copper Metal ............................. 13,000 13,694Tin C o n c e n tra te ........................ 2,376 2,929Tin Metal ................................. 175 235Lead Pig and S h e e t .................. 23,995 22,6y5Zinc (Spelter) ............................. 8,185 7,280Zinc Sheets, e tc ........................... 2,147 2,048Zinc Oxide ................................. 54 59Zinc Ore and Cone...................... 16,706Alum inium................................... 50,962 12,961M ercury ........................................ 112,850 116,150White Lead ............................... 7,375 5,851Barytes, g ro u n d ......................... 31,718 26,525Asbestos ...................................... 2,384 2,250Boron Minerals ........................ 819 846Borax .......................................... 10,690 8,440Basic S la g ................................... —
Superphosphates ...................... 180 —
Phosphate of Lime .................. 34,432 35,009M ica .............................................. 99 142Tungsten Ores ........................... 568 306S u lp h u r ........................................ 8,028 1,708N itrate of Soda ........................ 20 1,622Potash S a l t s ............................... 122,405 454,116Petroleum : Crude .................. 42,667,317 27,268,277Lam p Oil ........... 17,032,268 12,509,352M otor Sp irit . . . . 111,278,469 95,169,032L ubricating O il . . . .Gallons 9,143,396 6,493,551Gas O il.................. 9,054,758 11,208,254Fuel Oil ............. 37,857,365 42,226,108Asphalt and B i tu m e n ............. 11,221 8,818Paraffin W ax ............................. 82,261 127.518

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

Anglo-Ecuadorian.........A nglo-Persian................Apex T rin idad ...............A tto c k .............................British B urm ah.............British Controlled ___Kern M ex........................
Kern River (Cal.) . . . .Kern Romana .............Kern Trinidad .............Lobitos ..........................Phoenix....................St. Helen’s Petroleum  .Steaua R o m a n a ...........Tampico ........................Tocuyo ..........................Trinidad Leaseholds . .

Ju ly . August. Sept.
18,168 18,208 17,099
42,870 44,120 41,2801,106 1,113 1,0354,819 4,513 —
27,773 27,191 25,841

835 856 551
2,926 2,248 2,232

126 222 168
3,447 3,571 3,46822,170 22,208 21,518

62,275 60,484 57,144
4,090 4,756 4,020

94,298 104,393 —
2,292 2,312 —
1.023 1,108 90S

33,050 33,700 32,550

QUOTATIONS OF O IL  COMPANIES’ SHARES. 
D enom ination of Shares £1 unless otherwise noted.

Anglo-Ecuadorian .............................Anglo-Egyptian B .............................Anglo-Persian 1st P ref.......................,, ,, O rd................................Apex Trinidad (5s.) ...........................Attock ..................................................British Burmah (8s.) ........................
British Controlled ($5) ....................Burmah O i l ..........................................Kern River Cal. (1 0 s .) ......................Lobitos, Peru ......................................Mexican Eagle, Ord. (4 pesos) -----,, ,, 8%  Pref. (4 pesos)Phoenix, Roumanian ........................Royal D utch (100 f l . ) ........................Shell T ransport, O rd...........................5% Pref. (£10) • • •Steaua R om ana .................................Trinidad L easeho lds..........................U nited British of T rin idad (6s. 8d.) V.O.C. H o ld in g ...................................

Sept. 9, 1933.
£ s.

O ct. 10, 1933.
£ s. d.15 9 1 12 6
1 11 0
2 10 01 8 612 64 65 9

52 9 11 11 
12 22 7

12 0 0 13 0 3 8 9 5 3 1 17 6

P R I C E S  O F  C H E M I C A L S .  O c t .  10.
These quota tions are n o t abso lu te ; they vary  according to quantities required and contracts running.

£ s. d.Acetic Acid, 4 0 % ..................................................... per cwt. 1 0  9„  8 0 %    1 18 5,, ,, G la c ia l ................................................. per ton 59 0 0Alum ........................................................................... ,, 8 7 6Aluminium Sulphate, 17 to  1 8 % ........................  ,. 6 15 0Ammonium, Anhydrous   per lb. 1 1,, 0*880 so lu tio n  per ton 15 10 0„  C a rb o n a te   ,, 27 10 0,, N itra te  (British)... ..............................  ,, 16 0 0,, Phosphate (Mono- and D i - )   ,, 58 0 0,, Sulphate, 20*6%..N ............................  ,, 6 15 0Antim ony, T arta r  Em etic, 4 3 /4 4 %   per lb. 10,, Sulphide, g o ld e n ...........................................   9Arsenic, W hite (foreign)   per ton 18 0 0Barium, Carbonate (native), 9 4 % ......................  „  4 10 0,, Chloride ..................................................... ,, 10 0 0Barytes ......................................................................  ,, 8 5 0Benzol, standard m otor   per gal. 1 5Bleaching Powder, 35% Cl per ton 8 15 0B o ra x ........................................................................... „  16 10 0Boric A c id .................................................................. ,, 26 10 0Calcium Chloride, solid, 70/75% ........................  „  5 5 0Carbolic Acid, crude 60’s   per gal. 2 8,, ,, crystallized, 40°   per lb. 91Carbon D isu lp h id e   per ton 30 0 0Citric A c id   per lb. 9£Copper S u lp h a te   per ton 16 5 0Creosote Oil (f.o.b. in Bulk)   per gal. 41
Cresylic Acid, 99-100% ................... .......................  ,, 1 31Hydrofluoric Acid, 59/60%   per lb. 6Iodine Resub. B .P . (28 lb. lo ts )........................... „  9 3
Iron, N itra te  80° T w   per ton 6 0 0,, Sulphate .........................................................  ,, 1 15 0Lead, A cetate, w h i t e ..............................................  ,, 34 0 0,, N itrate (ton lo ts ) .......................................... ,, 27 10 0„  Oxide, L ith a rg e ............................................ ,, 28 0 0

„ W hite .............................................................  „  36 10 0Lime, A cetate, brown ............................................ ,, 9 10 0
» » grey, 8 0 % ...................................... ,, 15 10 0Magnesite, Calcined ................................................  ,, 9 10 0Magnesium Chloride ..............................................  „  6 10 0,, Sulphate, eom ml  5 0 0M ethylated Spirit Industrial 61 O .P  per gal. 2 0N itric Acid, 80° Tw.    per ton 21 10 0Oxalic A c id   per ton  48 15 0Phosphoric Acid. (Cone. 1*750)   per lb. 10Pine O il  per cwt. 2 7 6Potassium Bichromate   per lb. 5,, Carbonate, 9 6 /9 8 %   per ton 30 10 0,, Chlorate  per lb. 4\,, Chloride, 80%   per ton 9 10 0,, E thyl X anthate  ........................  per 100 kilos 7 8 0,, H ydrate (Caustic) 88/90%  per ton 39 10 0,, N itra te ..................................................... ,, 30 0 0,, P e rm an g an a te   per lb. 8J,, Prussiate, Yellow   per ton 75 0 0,, ,, R e d   pe r lb. 2 0Sulphate, 90%   per ton 10 lft 0Sodium Acetate ........................................................ „  22 10 0„  A rsenate, 45% ..............................................  „  23 0 0,, Bicarbonate ...............................................  ,, 10 10 0,, B ic h ro m a te   per lb. 4,, Carbonate (Soda Ash), 5 8 %   per ton 6 0 0,, ,, (Crystals).................................  ,, 5 2 6,, C h lo ra te ........................................................ ,, 32 0 0,, Cyanide, 100% NaCN b a s i s  per lb. 8„  E thy l X a n th a te ...................................per 100 kilos 7 0 6„  H ydrate, 7 6 /7 7 %   per ton 14 0 0,, H yposulphite, comml................................ „  9 2 6,, N itra te  (refined) .....................................  „  7 15 0,, Phosphate, com m l.....................................  „ 12 0 0,, P ru s s ia te ...................................................... per lb. 4 |,, Silicate   per ton 9 10 0„  (liquid, 140° T w .) ......................  „  8 10 0,, Sulphate (Glauber’s Salt) ......................  „  2 15 0(Salt-Cake) ............................... „  3 3 6,, Sulphide, Cone., 60/65%    10 15 0,, Sulphite, p u r e  per cwt. 14 0Sulphur, Flowers   per ton 9 7 6Roll ...........................................................  „  9 7 6Sulphuric Acid 168° T w .........................................  ,, 4 5 0,, ,, free from Arsenic, 140° T w ... „  3 0 0

Superphosphate of Lime (S.P.A. 1 6 % ).............  >» 3 4 0T artaric  Acid   per lb. 11 |Turpentine   per ton 49 0 0Tin Crystals   per lb. 1 0
Titanous Su lphate (Stabilized)..........................  ,, 9Zinc Chloride   per ton 9 10 0

„  Dust. 9 0 /9 2 %    20 0 0„  Oxide (White Seal).......................................... „  30 0 0,, Sulphate.............................................................. » 9 0 0
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SHARE QUOTATIONS
Shares are £1 par value except where otherwise noted.

GOLD AND S IL V E R :
SOUTH A FR IC A :Brakpan ...................................................

City Deep  ....................................Consolidated Main Reef ....................Crown Mines (1 0 s .) ...............................D aggafon te in ..........................................Durban Roodepoort Deep (10s.) . . .E ast Geduld ..........................................E ast R and Proprie tary  (1 0 s .) ...........G eduld........................................................Geldhenhuis Deep ...............................Glynn’s Lydenburg .............................Governm ent Gold Mining Areas (5s.)
Grootvlei .................................................Langlaagte E sta te  ...............................L u ipaard’s Vlei (2s.).............................Modderfontein, New (10s.)..................M odderfontein B (5s.) .........................Modderfontein Deep (5s.) ..................Modderfontein E a s t .............................New K le in fo n te in .................................New S tate  A re a s ....................................
Nourse  ...............................................Randfontein ..........................................Robinson Deep A (Is.) ......................„  B (7 s .6 d .)  ................Rose D e e p ...............................................Sim mer and Jack  (2s. 6 d .) ..................S p r in g s .....................................................
Sub Nigel (10s.) ....................................Van Ryn .................................................Van Ryn Deep ......................................Village Deep (9s. 6 d .) ...........................W est Rand Consolidated (10s.) . . . .
W est S p r in g s ..........................................W itw atersrand (Knights) ..................W itw atersrand Deep ...........................

RHODESIA :Cam and M otor  ....................................Globe and Phoenix (5 s .) ......................
Lonely R e e f .............................................Luiri Gold ( 5 s .) ......................................
Rezende (17s. 6d.) ...............................Sherwood S ta rr  (5s.) ...........................W a n d ere r .................................................

GOLD COAST :Ariston (2s. 6d.).......................................A shanti (4s.) ..........................................
Taquah and Abosso (4 s .) ....................

AUSTRALASIA :Associated Gold (4s.), W .A .................
B oulder P e rsev e ra n c e .........................Gold Mines of A u s tr a l ia ....................Golden Horseshoe (3s.), W .A .............Great Boulder P roprie t’y (2s.), W.A.Lake View and S tar (4s.), W .A .........Sons of Gwalia (10s.), W .A .................South Kalgurli (10s.), W .A .................W aihi (5s.), N .Z ......................................W iluna Gold, W .A .................................

INDIA:Champion Reef (10s.) ........................Mysore (1 0 s .) ..........................................Nundydroog (10s.).................................Ooregum (10s.)........................................
AMERICA :Camp Bird (2s.), Colorado ................Exploration (10s.).................................Frontino and Bolivia, Colombia . . .  Mexican Corporation (10s.), Mexico . New Goldfields of Venezuela (5s.) . .St. John del Rey, B r a z i l ....................

Santa Gertrudis, M exico......................V iborita (5s.), Colombia ....................
M ISCELLANEOUS : Chosen, Korea New G u in e a  .

C O P P E R :
Bwana M’Kubwa (5s.), RhodesiaEsperanza .............................................Indian (2s.) ........................................Loangwa (5s.), R h o d e s ia ................Mason and B arry  .............................Messina (5s.), Transvaal ................Mount Lyell, T a s m a n ia ..................
N am aqua (£2), Cape Province . . .R hodesia-K atanga.............................
Rio T into  (£5), S p a in ......................Roan A ntelope (5s.), Rhodesia . . .T anganyika C o ncession s................
T harsis (£2), S p a in ...........................

S ep t. 11, O ct. 9,
1933. 1933

£ s. d. i s. d.
5 17 6 5 17 6
1 11 u 1 15 0
2 7 6 2 5 6
Ü 6 3 9 2 G
4 15 0 4 12 G
2 2 6 1 19 3
6 12 6 6 13 9
1 10 0 1 15 0
6 13 9 G 15 0
1 8 0 1 7 6
1 15 0 1 15 0
2 13 9 2 13 9
4 0 0 3 16 3
1 8 0 1 7 Ü

12 6 12 6
3 G 3 3 5 0
1 1 0 1 0 9

19 •J 1 0 3
3 2 6 2 18 9
1 18 9 1 10 9
3 2 6 3 0 0
2 2 6 1 19 3
2 16 6 2 15 3

13 9 13 9
1 13 9 1 11 9
1 3 0 1 1 3

11 3 11 0
5 11 3 5 7 G
8 17 6 9 1 3
1 8 9 1 7 G
2 0 0 1 19 3

1 9 1 6
1 4 9 1 3 6
1 18 9 1 15 0
1 6 3 1 6 3
1 9 3 1 7 6
2 13 9 2 11 G
1 0 0 1 1 0

11 39
13 99

1 10 0 1 8 9
12 9 12 6
17 G 17 G

8 3 8 3
2 5 9 2 0 Q

13 9 13 9

4 9 4 3
3 6 3 0

12 0 10 6
4 9 4 3

10 6 1 10 0
1 6 G 6 0
1 10 9 1 15 6
1 12 G 1 12 6
1 1 0 1 1 6
2 15 0 2 10 6

1 9 3 1 5 6
17 9 15 9

2 19 6 2 18 0
9 9

9

7
1

9
4

3 6 3 6
1 14 3 1 14 3

9 3 9 6
7 6 8 0

1 5 0 1 4 G
5 3 5 9
4 0 4 Ö

18 9 18 9
6 0 5 b

5 3 5 06 3 6 32 3 2 Ü3 0 2 G1 2 0 1 0 011 3 11 017 6 19 03 6 3 612 3 12 020 15 0 19 10 01 8 G 1 7 915 9 15 0
3 16 3 3 16 3

L E A D -Z IN C :
Amalgam ated Zinc (8s.), N .S.W . . .  Broken Hill P roprietary, N .S.W . ..Broken Hill, N orth, N .S.W .................Broken Hill, South, N .S.W .................Burm a Corporation (10 rupees).........E lectrolytic Zinc Pref., T asm a n ia .. .M ount Isa, Q ueensland........................Rhodesia Broken H ill ( 5 s . ) ................San Francisco (10s.), Mexico ...........Sulphide Corporation (15s.), N .S.Wditto , P ref.............................................T repca (5s.), Y u g o sla v ia ....................Zinc Corporation (10s.), N .S .W .........d itto , P ref .............................................

T IN  :
Aramayo Mines (25 fr.), BoliviaAssociated T in (5s.), N igeria ...........A yer H itam  (5s.), M alay ....................
Bangrin, S ia m ........................................Bisichi (10s.), Nigeria ........................Consolidated T in Mines of Burma . .
E ast Pool (5s.), Cornwall ..................Ex-Lands Nigeria (2 s .) ........................Geevor (10s.), C o rn w a ll ......................Gopeng, M alay ......................................
Hongkong (5s.), M a la y .........................Idris (5s.), M alay ....................................Ipoh Dredging (16s.), M alay . . . . . .K aduna Prospectors (5s.), N igeria . . 
K aduna Syndicate (5s.), N igeria . . .K am unting (5s.), M alay ....................
Kepong, M a la y ......................................K inta  (5s.), M alay ...............................K inta  Kellas (5s.), M a la y ..................K ram at Pulai, M a la y ...........................K ram at T in, M alay...............................L ahat, M alay ........................................M alayan Tin Dredging (5s.) .............
N araguta, Nigeria ...............................Pahang Consolidated (5s.), M a la y .. .
P enaw at ($1), M a la y ...........................Pengkalen (5s.), Malay ......................Petaling (2s. 4d.), M a la y ....................R am butan, Malay ...............................Renong Dredging, Malay ..................Siamese T in (5s.), S ia m ......................South Crofty (5s.), C o rn w all.............Southern Malayan ( 5 s . ) ......................Southern Perak, M alay........................Southern Tronoh (5s.), Malay .........
Sungei Besi (5s.), Malay ....................Sungei K inta, Malay ...........................T anjong (5s.), Malay ...........................Tavoy (4s.), Burm a .............................Tekka, M alay ........................................Tekka Taiping, Malay ........................Temoh, Malay ......................................Toyo (2s. 6d.), J a p a n ...........................Tronoh (5s.), M alay...............................

D IA M O N D S:
Consol. African Selection T rust (5s.) Consolidated of S.W. A. (10s.) . . . .De Beers Deferred (£2 10s.) .........Ja g e rsfo n te in ......................................Prem ier Preferred (5s.) ..................

FIN A N CE, E tc. :
Anglo American Corporation (10s.)Anglo-Continental (10s.)..................Anglo-French E xploration ...........Anglo-Oriental (5s.)...........................

d itto , P ref ........................................B ritish South Africa (15s.) ...........
Central Mining (£8) .........................Consolidated Gold Fields .............Consolidated Mines Selection (10s.)F an ti Consols (8s.).............................General Mining and Finance -----Gold Fields Rhodesian ( 1 0 s .) -----Johannesburg Consolidated .........London Tin Corporation (10s.) . . .
Minerals S e p a ra t io n ........................
Mining T r u s t ......................................N ational M ining (8 s .) ......................
Rand Mines (5s.) .............................Rand Selection (5s.) . . . ..................Rhodesian Anglo American (10s.). Rhodesian Selection T rust (5s.) . .
Rhokana Corp.....................................Tigon (5s.)     .................................Union Corporation (12s. 6d.) . . . .  
Venture T rust (6s. 8 d . ) ..................

S ept. 11, O ct. 9,
1933 1933 d.£ s- d. £ s-

8 3 8 3
1 10 0 1 13 n
3 7 6 3 12 6
2 7 6 2 12 6

13 9 14 3
1 5 0 1 0 0

8 6 7 9
2 0 1 9

13 9 13 0
8 9 9 0

15 0 15 3
13 9 14 0

1 8 9 1 11 3
4 7 6 4 12 6

18 9
6 014 G

19 610 3
6 01 0
2 68 91 12 614 96 31 6 37 6

16 3
10 612 67 0G 01 0 01 15 06 01 3 6
11 3

7 02 310 013 35 01 2 617 63 912 61 8 9
6 010 312 67 05 9

10 010 018 G3 917 3

1 15 06 06 16 31 8 91 18 9

1 1 65 31 G 06 914 61 2 618 7 63 12 614 611 92 11 38 62 15 013 34 10 05 61 36 4 317 317 615 36 12 62 95 8 910 3

1 1 3
8 9 

16 01 13 3 
11 6 
8 01 3 
3 39 4 1 16 316 07 6 

1 11 3
8 6 16 3 

13 913 0 
8 66 3 1 5  0 1 17 36 0 1 6 9 11 3 
8 92 911 314 35 6 1 6 0 1 5 03 9 16 01 13 07 012 6 16 67 66 6 13 9 

13 01 3 04 9 19 9

1 15 05 6 6 16 3 1 10 0
2 0 0

1 0 0 5 3 1 7 67 6 18 6
1 2 6 17 15 03 8 9 13 9 12 02 7 6

8 0 2 13 915 0
4 10 04 6

1 3 6 1 3
16 0 16 0 13 3

5 17 62 9 5 5 0
U  3



T H E  M IN IN G  D IG E S T
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 abstracts o f important articles and papers appearing in  technical journals and proceedings 
of societies are given, together with brief records o f other articles and p a p ers; also notices o f new 
books and pamphlets, lists o f patents on m ining and metallurgical subjects, and abstracts o f the yearly

reports o f m ining companies.

M INING M E T H O D S  A T
The m ethods of m ining and milling th a t  it  was 

proposed to  adop t on th e  S h erritt Gordon Copper- 
Zinc mine, in N orthern  M anitoba, were set out by 
the staff of the  p roperty  in a paper appearing in 
the Canadian M in ing  and Metallurgical Bulletin  for August, 1930, w hich was reproduced in the 
Mining Digest of th e  M a g a z i n e  for Septem ber, 1930.
In the issue of the sam e paper for Septem ber, 
1933, E. L. Brown describes the  mining m ethods 
actually  em ployed on the mine and gives details as to  costs.

The No. 3, or m ain working, shaft, details of which 
were given in th e  paper already referred to, was 
sunk in the foot-wall of the W est ore-body a t an  angle of 51°. The first sta tion  was cu t a t  a dep th  of 200 ft. 
on th e  incline, w ith  succeeding sta tions a t  regular 
intervals of 150 ft. The additional 50 ft. above the first level was allowed as a  surface pillar.

L a t e r a l  D e v e l o p m e n t  (Ore D ipping 4 5 °  to  
V ertical).—The th ird , or 500-ft. level, was driven 
along the  foot-wall con tact of th e  ore, abou t one- th ird  of the  face being kep t in the ore. N ear the 
end of th e  ore-body (the last 700 ft.) th e  drive 
was driven 7 by  8 ft. and was single tracked.In the centre of the  ore-body it  was driven 7 by 
15 ft. and was double tracked. The track  was 24-in. gauge and was laid w ith 35-lb. rail. Switches 
from the hanging-wall track  to  the foot-wall track  
were p u t in a t intervals of abou t 350 ft. Air and w ater lines were carried along the back of the drive 
on the hanging-wall side. An open drainage ditch was also carried along on the  hanging-wall side. 
Box-holes were p u t in on the  foot-wall side of the 
haulage drive a t  30-ft. intervals. Rises 5 by 
5 ft. were driven in the  ore a t  120-ft. intervals. 
These rises sta rted  from a box-hole and followed 
the foot-wall of the ore up to  second level. After connexion had been m ade w ith the second-level 
drive they  were driven up to  first level. Similarly, 
after connexion had been m ade w ith the first-level drive the  rise was driven up either to  surface or 
to  the sub-level a t  the  bo ttom  of the surface pillar.All the m uck broken in driving these rises passed 
down to  the  th ird  level, where it was draw n off 
through the box-holes.

First-, second-, and th e  sub-level drives a t  the 
bottom  of the  surface p illar were driven in the 
foot-wall, parallel to  the ore. The drives were driven 4 by 6£ ft. and were kept, as nearly as 
possible, from  10 to  15 ft. from th e  ore. These 
drives were connected by  short cross-cuts w ith the 
rises driven up from the  th ird  level. The cross-cuts 
were driven so th a t  th ey  broke into the side of the rise near the  hanging-wall. This left th e  foot-wall 
of the  rise unbroken and the  m uck from above did n o t lodge in th e  cross cuts.

S t o p i n g  (Ore Dipping 45° to  V ertical).—The 
first step in the stoping m ethod was to  cu t out a 
stope floor connecting all the box-holes above the
4—5 241
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th ird  level. This was done by  slashing around 
th e  box-holes, funnelling them  out un til th ey  connected w ith each other. Slashing was continued 
un til bo th  foot-wTall and hanging-wall were exposed. 
In  places where th e  ore was too narrow  to perm it of slashing, short inclined rises were driven to  
connect the  box-hoies. Fig. 1 shows a stope floor 
cu t ou t ready for stoping. This work was contracted 
a t  from  $0'40 to  $0-70 per ton, th e  price varying with 
the  w idth  of th e  ore. The con trac t price covered all 
labour and explosives.The nex t step was to  s ta r t a bench a t  the top  of 
one of th e  rises a t  the  second level. This was 
done by  slashing around the  top  of th e  rise until 
bo th  walls were exposed and a bench about 8 ft. 
wide was cu t out on each side of the rise. The ore broken in slashing fell down the  rise and was 
draw n off through th e  box-holes on the  th ird  level. 
The bench on one side of the rise was then  drilled-off 
w ith pluggers, the holes being spaced a t  the corners 
of 2-ft. squares. The ore on th e  hanging-wall side of th e  rise, if any, was drilled off in th e  same 
way. The bench was then  blasted, th e  broken 
ore falling down the rise into the box-holes on the 
th ird  level. The close spacing of the holes broke th e  ore small enough so th a t  i t  gave very little 
trouble by hanging-up in the  rise. This bench was carried down in this m anner until it broke through 
to  the  stope floor above the  th ird  level. The holes in the benches were drilled about 10 ft. deep, so 
th a t  each b last took the  bench down about th a t  
distance. One of these first benches is shown in Fig. 1. A ladderw ay was carried down along tl.e  
foot-wall, together w ith  the  air and w ater lines. 
H eavy ladders were used, the sides being 3 by 
4  in. fir and the  rungs being m ade of 1-in. iron pipe. 
The top  ladder was chained to two steels drilled 
into the foot-wall and wedged and succeeding 
ladders were hooked together w ith S-shaped hooks 
m ade of ¿-in. round iron. After the first bench had 
been carried through to  the stope floor above the 
th ird  level a second bench was s ta rted  a t  the 
second level and carried down in the same manner.These successive benches were drilled off w ith 
holes spaced abou t 3 ft. apart, as once th e  first bench had been carried through there was no 
longer any  danger of big m uck hanging up. W hen 
slashing to s ta rt  the benches a t  the second level, a 
ledge or p a th  was cu t into the foot-wall for a 
w idth  of 3 to  4 ft. This ledge was used as a manway 
along th e  top  of the stope and the ladderways down to  the benches were started  from it. Short cross-cuts 
were driven through to  the second-level drive as 
desired, th u s shortening the distance travelled along th is ledge or goat-path, as it was called locally. 
Benches were taken  down in succession, retreating  
from the  rise. E ither side was worked as desired, 
b u t it  was found from experience th a t  it was not 
efficient to  w ork benches on both  sides of an opening
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a t  th e  same tim e. W hen bo th  sides were worked 
a t  once th e  ladderw ays and p ip e lin e s  were often 
broken b y  rocks from  th e  opposite benches during 
blasting.The face of th e  stope was carried back for a 
d istance of 50 to  55 ft. from  th e  centre line of th e  
rise. As th e  rises were a t  in tervals of 120 ft., 
when th e  face of th e  stope retreating  from  an 
adjoining rise had been carried back  a sim ilar 
distance, a rib  pillar from  10 to  20 ft. th ick  was left 
betw een th e  tw o stopes. T he thickness of th e  
pillar depended upon the w id th  of th e  ore a t  th a t  
p articu lar p o in t ; in  some cases th e  p illar was 
stoped ou t .and th e  hanging-wall left unsupported. 
In  the  event of a lean or narrow  section of the

9 ft. tw o men were used. The stopes were w orked 
tw o shifts per day, th e  sam e as all th e  o ther mine 
operations. The m orning shift was from  8 a.m . to  
4 p.m . and the  evening sh ift from  7 p.m . to  3 a.m . 
This allowed sufficient tim e betw een shifts for th e  
smoke from  b lasting  to  clear aw ay. F or th e  slashing 
done in  s ta rting  benches, etc., W augh 7 and 7L drifters were used. For th e  drilling on th e  benches, 
which was all underhand , W augh 7, 7L, and 107L 
pluggers were used. The stope-m en took  th e ir own 
sharp  steel from  th e  sta tions in to  th e  stopes. T he 
dull steel was collected in the  stopes by  th e  nippers 
and taken  up to  the  steel shop. The stope-m en got their powder from  the  nearest underground cache, 
where each group of con trac tors had its  own

JL

F i g . 1 .— S e c t i o n  i n  P l a n e  o f  S h e a r  Z o n e , s h o w i n g  p a r t  o f  o r e -b o d y  w i t h  s t o p e  
FLOOR CUT AND STOPIN G  STAIRED AT ONE R ISE .

ore-body being encountered, before th e  stope face 
had  re trea ted  back  to  the  regular pillar location, the 
narrow  or lean section was left as a p illar and 
the regular p illar was stoped out. In  th is  w ay th e  
percentage of good ore tied up in pillars was very 
small.A fter th e  faces of the  stope between the  second and 
th ird  levels had re treated  from 30 to  40 ft. back 
from  the  centre-line of th e  rise a bench was s ta rted  a t  th e  to p  of the  rise a t th e  first level. 
This bench was carried down along the  rise un til it 
broke th rough  in to  the  open stope below the  second 
level. The m uck broken in to  th e  rise fell down 
th rough  th e  open stope in to  th e  box-holes on the 
th ird  level. This stope was carried back  in the  same 
m anner as the  stope below. Similarly, when the 
stope faces betw een th e  first and second levels 
were sufficiently far back from the  centre-line of 
the  rise, a  th ird  stope was s ta rted  between 
the  first level and the  sub-level a t  the  bo ttom  of the 
surface pillar. The ore broken in th is  stope also fell 
down th rough  the  open stopes in to  the box-holes 
on th e  th ird  level.

W here th e  w idth  of th e  ore was over 9 ft. three 
m en were used on a bench ; where it  was less than

locked box. The pow der was d istrib u ted  to  these  
local caches by  th e  pow der-m an once a d ay . 
T he fuses were all trea ted  w ith Celakap, w hen capped, 
in order to  get aw ay from missed holes on th e  
benches.

A safety b e lt and 50 ft. of £-in. m anilla rope w as issued to  every m an in th e  stopes. The m en had 
to  sign for th e  belts b u t were n o t charged w ith  
them , except when th ey  lost or destroyed them . 
The m en were required  to  w ear th e  belts w hen w orking on the  benches and an y  m an caugh t 
working w ithou t a safe ty  belt was liable to  be 
dismissed. A fter every b las t th e  walls were sealed tig h t and then  never gave an y  fu rth e r  
trouble. The m en were alw ays w orking beside a 
solid p illar of ore, so th a t , even if th e  hanging-wall 
had  slabbed-off over an  unsupported  span, th ey  
would n o t have been caught. In  one or tw o places 
th e  foot-wall showed a tendency  to  slab-off, so, 
as it  was n o t w anted  th a t  the  ore should be d ilu ted  w ith  th is  barren  foot-wall rock, th e  slabs were 
pinned to  the  solid foot-wall by  anchoring IJ-in- 
iron bars in holes drilled th rough  th e  loose slabs in to  
the  solid foot-wall. The stoping system  was found 
to  be perfectly  safe as long as th e  safety  regulations
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which had been laid down were adhered to. In 
fifteen m onths of operations in these stopes there 
was only one fa ta l accident and th a t  was a m an falling into an  open stope entirely through his own 
carelessness. P ractically  the  only other accidents in these stopes were foot injuries due to  men 
dropping pluggers on their feet.

The system  was thoroughly tried  ou t w ith w idths of ore varying from less th an  3 to  over 50 ft., 
and with dips varying from 45 to  over 70°. The 
average stope w idth  during 1931 was 12-5 ft. ; 
during 1932 it  was 12-1 ft. Very complete extraction 
of the ore was obtained, as any ore left on either 
foot-wall or hanging-wall while one bench was being carried down was easily cleaned off when the 
next bench was carried down. D ilution was kept at an absolute m inim um , as the  men could always 
see just w hat had to  be taken  out. W ith  this 
system of stoping there is no m oney tied  up  in broken ore and the  cost per to n  of developing 
the ore for stoping is very small.

L a t e r a l  D e v e l o p m e n t  (Ore D ipping Less than  
45°).—The th ird , or 500-ft., level drive was driven 
in the same m anner as for th e  steeper ore. Box- 
holes were p u t in on the  foot-wall side of the 
drive a t 30-ft. in tervals as before, w ith the  exception th a t every fou rth  box-hole was om itted. The reason 
for this was th a t  the  flatness of the  hanging-wall 
necessitated the provision of regular rib pillars for support. H ence th e  ore-body in th is flat area 
was divided in to  90- to  100-ft. stopes w ith 20- to  
30-ft. rib  pillars in between. As every fourth  box-hole would have been located in a pillar they 
were om itted. Rises 5 by  5 ft. were driven in the 
ore, following th e  foot-wall, as before, a t  120-ft. intervals, sta rting  from the centre box-hole of each 
group of three. As these rises were too flat for the broken ore to  run  down to  th e  box-hole it  was necessary to  wash the  m uck down w ith  w ater after 
every b last. Scraping in these rises was tried, b u t

found to be more expensive th an  washing down with 
w ater. As th is flat-dipping area is located under 
Camp lake we did n o t plan  on doing any  stoping 
above the  first level, hence th e  rises were not 
driven above th is level. Connexion was m ade 
w ith the  service drives as before by  means of short cross-cuts. The first and second level service 
drives were driven as before, w ith the difference th a t  
cars were used for tram m ing instead of wheel­
barrows and th e  m uck was tram m ed back to  a rise th a t  was steep enough for th e  m uck to run 
down to  th e  th ird  level by  gravity.

S t o p i n g  (Ore Dipping Less th an  45°).— The 
stope floor was cu t out in the  same m anner as in 
the  steeper p a r t of the  ore-body, except th a t  the 
regular pillars cu t it  up into 100-ft. sections. A small heading, about 7 by 7 ft., for use as a 
scraper station, was then  driven into the hanging- wall a t  th e  foot of the  rise. The heading was driven 
in  for a dep th  of about 10 ft. A bench was then  
s ta rted  each w ay from th e  foot of the  rise and carried along horizontally for a distance of 45 to 
50 ft. from the  centre-line of the  rise. The bench 
was carried the  full thickness of the ore, except 
where the  thickness exceeds 8 ft. W here this 
was the  case th e  bench was carried about 64 ft. 
high along the  hanging-wall and the ore left on 
the foot-wall taken out by underhand stoping 
using pluggers. W hen the first bench was finished 
a second was started  a t  the rise and carried along in the same m anner. The rise was used as a m an­
way and air and w ater lines were brought down from 
the second level.W hen the  face of th e  stope got so far above the 
box-holes th a t  th e  m uck started  to  pile up on the foot-wall the scraping outfit was p u t in operation. 
A double-drum , air-driven scraping hoist was set 
up in the  scraper station, th e  air line for th e  hoist 
being brought up through a  drill-hole from the 
th ird  level below. The head-block was anchored in the  face of th e  stope and the  m uck scraped down
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in to  the  box-holes. The head-block was anchored 
to  a  wedged eyebolt, w hich was read ily  moved. 
In  th is w ay the  head-block could be m oved along 
th e  face of th e  stope as required. The scraping 
layou t is illustra ted  by  Fig. 2.

Sullivan scraping hoists and head-blocks were 
used for th is work, w ith  £ in. cable. The scrapers 
were m ade on th e  job. W ith  th e  equipm ent we 
had  we could scrape for 200 ft. on th e  incline. 
As none of these flat stopes got above th e  second 
level before the  mine shu t down we did no t get a 
chance to  try  our p lan  for handling th e  m uck from 
above the second level. O ur p lan  was to  cu t out 
a second scraper sta tion  a t  the  second level and to  
scrape the  m uck down to  th e  th ird  level box-holes in 
two stages. The second scraper sta tion  would have been cu t ou t in one of th e  pillars and th e  m uck 
scraped to  th e  centre of th e  stope by using two 
ex tra  blocks, as shown in Fig. 3.

M u c k i n g  a n d  T r a m m i n g .— All the  m uck broken 
in  th e  stopes from  th e  th ird  level to  surface was 
draw n off th rough  th e  box-holes on th e  th ird  level. 
W hen getting  o u t an  average of 500 tons per shift the  loading and tram m ing  crew was m ade up as 
follows : One m otorm an, who also acted  as tram m er 
boss ; one chute-blaster ; and four loaders. Two 
ex tra  m uckers were carried on each shift to  take 
th e  place of any loaders th a t  were off and to  keep 
the  drives cleaned up. The cars used were 80-cu. ft. 
G ranbys, b u ilt by  th e  M anitoba Bridge Company. 
One storage b a tte ry  locomotive did all the 
tram m ing. The locomotive was a five-ton Goodman, 
equipped w ith tw o batteries so th a t  one was always 
on charge. The to ta l leng th  over w hich the  m uck 
was being draw n was ab o u t 2,000 ft. The standard  
ty p e  of p latform  chute has already been described.

The m ine was divided in to  th ree  sections for 
tram m ing purposes. The loaders w orked in pairs 
and th e  regular practice was to  have each p a ir of

loaders in a  different section. The m otor would 
leave a  tra in  of five or six em pty  cars in one section 
and, while the  loaders were filling these, would go to another section and pull out a full tra in  to  th e  tipple . 
In  th is  w ay th e  m otor was k ep t going alm ost 
steadily  th ro ug h o u t the  shift. The loaders spo tted  
th e  em pties under the  chutes, then , a fte r filling 
them , th ey  coupled up th e  tra in  read y  for the  
m otor to  pull it out. The m otor also h ad  to  hau l 
th e  tra in s  of H udson cars from  th e  face of th e  
haulage drive.The G ranby  cars, on passing th e  tipple, 
au tom atically  dum ped on to  a  slide w hich fed the  
m uck in to  th e  crusher b y  grav ity . The crusher ran  continuously during each shift w ith o u t any 
a tten tio n , except th a t  th e  chu te-b laster looked it 
over a t  in tervals.

H o i s t i n g . — One hoist-m an and  one cage-tender 
on each sh ift to o k  care of all th e  hoisting. The 
hoist-m an would operate e ither cage-hoist o r skip- 
hoist according to  th e  signal given b y  th e  cage- 
tender. All th e  usual supplies were taken  down on 
th e  cage. Pow der was tak en  down once per day , 
th e  tw o sh ifts’ supply  being tak en  down a t  
11.30 a.m . and  d istribu ted  to  th e  various caches 
underground. Steel was ta k e n  down an d  b rought up once each shift. In  addition  to  th is cage w ork 
the  cage-tender did all th e  skip loading.

The loading sta tio n  a t  th e  600-ft. level was 
equipped w ith  loading pockets w ith  a  capacity  of 
one skip-load. The flow of crushed ore in to  these  pockets was controlled by  guillotine gates operated  
b y  air lifts. The bo ttom s of th e  pockets opened b y  
m eans of a toggle-gate arrangem ent operated  from  
the  same p latfo rm  as the  guillotine gates. The 
tw o four-ton  skips operated  in balance and travelled  
a t  a  speed of 1,000 ft. per m inute. W ith  th is layou t 
it was possible to  load, hoist, and  dum p from  200 
to  240 tons per hour.

M A Z O E  DISTRICT, S O U T H E R N  R H O D E S I A
An article by R. Tyndale-Biscoe, of th e  Geological 

Survey of Southern  Rhodesia, th a t  appeared in the  
Rhodesian M in in g  Journal for April and M ay last 
contains some geological notes on gold-m ining 
properties in  th e  Mazoe district. The au th o r says 
th a t  th e  notes are no t based on detailed surveys of th e  properties concerned, b u t on brief exam inations 
m ade for special purposes, and th e  coun try  around 
them  has n o t been m apped in detail. Consequently 
th ey  are in no w ay com plete accounts of th e  ore- bodies and  their geological setting. The accom pany­
ing sketch m ap shows the  positions of the  properties 
m entioned.

Bernheim and Rothschild M ines.—These are old 
properties upon which developm ent work has been 
recen tly  resum ed. They are on a ra th e r prom inent 
hill to  the  south-w est of Mazoe village, on the  west side of the  T atag ura  R iver and facing th e  Iron 
M ask range. Mr. L ightfoot exam ined the workings 
early  in December, 1932, and has recorded some 
in teresting  details concerning the  ore-body and 
coun try  rocks. These notes are based on his report. 
T he coun try  rock, of which the  greater p a r t of th e  
hill is composed, is m ainly an ancient porphyritic 
dolerite which is p robably  in trusive in to  slate. This 
slate forms bands in th e  mine and in one place is 
associated w ith a g ritty  band. Some of th is m aterial 
is seen under th e  microscope to  be fragm ental and

probably  represents a  volcanic breccia or tuff. 
T he strike is n o rth  70° east (magnetic) th e  d ip  a t  
one place where m easured being north-w estw ard  a t  abou t 50°.

The ore-body is essentially a q u artz  fissure vein, 
b u t th e  fissure is no t wholly filled w ith  q u artz , th e  
filling including broken coun try  rock w ith  stringers 
of calcite. T he reef contains some arsenical pyrites 
in depth . W here recently  exposed in  a  winze p u t 
down from  th e  ad it level th e  fissure is 19 in. wide and contains two narrow  q u artz  veins. The hanging- 
wall is m ore clearly defined th a n  th e  foot-wall. 
The fissure dips steeply  to  th e  south-south-w est, the  
strike being ab o u t w est-north-w est. I t  has therefore 
n o t been form ed along th e  bedding planes of the  
sedim ents or their con tacts w ith  th e  porphyritic  
dolerite, b u t cu ts across them .

Rothschild Parallel.— O ther m ore or less parallel fissures occur in the vicinity , such as th e  tw o on the  
Rothschild claim s some 500 ft. sou th  of th e  B ern­
heim  reef. W h at is known as the  R othschild  Parallel, 
abou t 150 ft. south  of the  Rothschild  Reef, is now 
under developm ent and was also recently  exam ined 
by  Mr. L ightfoot. Unlike th e  Bernheim  fissure, the  R othschild  Parallel has a well-defined foot-wall, b u t 
indefinite hanging-wall, and th e  filling is ex tra ­
ordinarily  irregular, consisting chiefly of broken 
coun try  rock w ith  only a  small q u a n tity  of q u artz
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and calcite. This is a t  th e  fifth and six th  levels and 
Mr. L ightfoot considers th a t  the fissure should persist 
to  a g reat depth . The ex traction  previously- 
obtained from th e  ore stoped in th e  upper levels 
was 8 dwt. per ton  and there seems no reason why 
this tenor should n o t be m aintained in depth.The tw o properties produced, according to  the  
ou tpu t returns, 14,528 oz. of gold from 45,148 tons 
of ore crushed from  1905 to  1910 and 6,695 oz. 
from 19,348 tons from 1917 to  1923, the average 
recovery during th e  first period being 7-4 dwt. and th a t  of the  second 8-2 dwt. per ton.

Ceowara M in e .— A small elliptical area of granite 
lies to  the west of th e  Salisbury-Sham va railw ay 
line in the neighbourhood of Mazoe Siding. The 
eastern m argin of th is mass has been proved as a 
zone of gold deposition upon which several 
properties are located. The best-know n of these 
is the Jum bo mine, which has produced a 
considerable am ount of gold in th e  p ast and is producing again now after a  long interval, bu t 
the bulk of the  o u tp u t of th is belt now comes from the Ceowara and Carn Brae mines, situated  south of 
the Jum bo and im m ediately east of the  railw ay line.

The Ceowara mine is situated  about a mile south-south-west, of Mazoe Siding, on a belt of 
ferruginous quartz ites w ith interbedded phyllites 
belonging to  th e  Banded Ironstone form ation, striking north-east to  south-west, roughly parallel to  the granite m argin a t  th is locality. On th e  south­
east side th is form ation is in contact w ith a massive 
White siliceous rock of fine-grained texture, con­sisting chiefly of q uartz  and felspar and strongly 
resembling a felsite. Felsite is a convenient name 
to  apply  to  it  provisionally, b u t i t  m ight equally 
well be of sedim entary origin—th a t is, a felspathic quartzite  or arkose. W hat it  actually  is m ay only 
be decided b y  detailed m apping of a large area of the  country  round for it  has been so strongly 
m etam orphosed th a t  its  original character cannot 
be determ ined m erely by exam ination of the rock 
itself a t one locality.The workings of th e  mine are on tw o low ridges

on a south-west to  north-east alignm ent, separated by  a small stream , which m ay be called the South 
Kop and N orth  Kop respectively. The conditions 
differ som ewhat in th e  two groups of workings.On the N orth  Kop a  large deposit of low-grade 
ore is being worked by th e  open-cast m ethod. The 
ore is highly ferruginous quartzite  of a ra th er 
incoherent character, which makes it  easy to  work, the gold being dissem inated irregularly through it 
so th a t  there is no defined lim it to  the payable ore 
except a t the north  side of the quarry . Here 
the  ore-body ends ab rup tly  against a well-defined fau lt plane dipping northw ard a t  55°. As th is is probably a reversed fault, it is no t likely th a t  the 
ore-body will be found beyond it. The extension 
on the far side has probably been eroded away, 
having once been a t  a higher level. The effects of w eathering, causing considerable m igration of 
the iron oxides (limonite) in the  rock, have largely obliterated th e  banding or bedding planes so th a t  it is no t easy to determ ine the  dip of the ironstone. 
W h at little  evidence there is suggests th a t  the dip is south-easterly a t a very low angle, perhaps 10°.

A dits driven in to  the  face of the  hill near the stream  have exposed several small dykes of granite in 
a very w eathered sta te  cu tting  the banded ironstone, 
b u t little  indication is afforded of the character of the 
ore-shoots. The irregular shape and ill-defined 
m argins of the  la tte r  make it impossible to  plan 
developm ent work system atically. On the whole, 
i t  is found th a t  the best values occur in the more 
ferruginous, dark  red and brown p arts  of the rock s; 
those p arts  poor in iron, which are w hite in colour 
and frequently  decomposed to  a fine soft white 
sandstone, being in general unpayable. The 
inference is th a t  the  tex tu re  of the  la tte r was less favourable to  th e  passage of th e  gold-bearing solutions rising through the rocks from th e  granite 
mass beneath, th an  th a t  of the  former.The conditions in the  South Kop are more 
complex. H ere there seems to  be a rem arkable 
concentration of payable gold values on th e  upper 
surface of a sheet of granite dipping north-w estw ard
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a t a low angle. This is presum ably an  offshoot 
from the m ain granite mass. In  addition, there are 
vertical ore-shoots which extend from th e  surface 
down to  th e  granite sheet and there end abruptly . 
I t  is said th a t , where these vertical shoots join the 
ore-body a t  th e  g ran ite  surface, values are 
particularly  high. An ad it p u t in to  th e  w estern 
face of the  hill on the  incline has p enetra ted  the 
granite sheet and exposed epidiorite below it. 
The surface of th is epidiorite is dipping n o rth ­
w estw ard a t  abou t th e  sam e angle as th e  granite 
sheet, b u t is separated  from  it  b y  four feet or so 
of shattered  banded ironstone. The thickness of 
the granite sheet in th e  ad it is approxim ately  25 ft. 
and its  dip is north-w estw ard a t  ab o u t 30°. The 
ore-body a t  its upper surface is ab o u t 8 ft. thick , b u t 
probably  varies a  g reat deal in thickness.

I t  appears a t  present, therefore, th a t  th e  location 
of the  pay  shoots in th e  South Kop was controlled by 
two factors : (i) th e  gran ite  sheet, and (ii) beds
of suitable com position and tex tu re  in the  form ation 
above which account for th e  vertical shoots. However, there is a  great deal to  be learned about 
th is occurrence. If the gold-bearing solutions rose 
th rough  th e  rocks one would expect values to  be 
concentrated  a t  the  lower surface of the granite 
sheet owing to  its  dam m ing effect. The conditions 
suggest th a t  the  solutions moved laterally  outw ard from  th e  granite, above the sheet, and th a t  the  
te x tu re  induced in  the  overlying rock by  the 
con tact m etam orphism  of the  la tte r was favourable 
to  th e  precip itation  of th e  gold.

An ex traction  of nearly 5 dw t. per to n  is being 
obtained a t  present, ab o u t 1,000 tons of ore being 
crushed per m onth. A Chilian mill is a t  w ork on the N orth  Kop and a five-stam p b a tte ry  on the  South 
Kop. The production  of gold in 1931 was 367 oz. 
from  1,725 tons of ore ; in 1932, 1,905 oz. were 
won from  7,920 tons of ore.

C am  Brea M in e .—This m ine is s itua ted  on a 
prom inent hill east of the  railw ay and close to  M azoe Siding. The property  has only been cursorily 
exam ined and little  is known abou t it. I t  is evident, 
however, th a t  th e  geological conditions are very 
different from those a t  the  neighbouring Ceowara 
mine. In  the  first place, the  reef is a  well-defined 
fissure vein ; in  the  second place, th e  country  
rock is “ felsite,” sim ilar to  th a t  occuring in  the south-east side of the  Ceowara mine. The fissure 
varies in w idth  from a few inches to. about four 
feet and is occupied by qu artz  stringers, sometimes 
swelling ou t to  considerable w idths, and strongly- 
sheared country  rock. I t  has a very  constan t 
dip of abou t 50° in a  northerly  direction and is 
evidently strong and persistent.A bout 500 tons of ore a  m onth  are being crushed 
b y  a  five-stam p b a tte ry  and an extraction  of about 
11 dwt. per ton  has been obtained during 1932, when 
2,256 oz. were won from  4,010 tons of ore. Previous 
to  th a t, during 1930 and 1931, 1,725 tons were 
crushed for a yield of 871 oz., representing a 
recovery of abou t 6'5 dwt. per ton.

Iron Duke M in e .— The high hills called th e  
Iron  M ask range which lie betw een th e  Mazoe 
valley and the  granite country  of the  Chindam ora 
N ative Reserve are composed chiefly of fine­
grained quartz ites and quartz-schists, w eathering 
white, and w ith these rocks are in terbedded several 
layers of banded ironstone which, owing to  their 
resis tan t character and steep dips, usually form 
th e  cores of steep-sided “ razor back ” ridges. 
The Iron  D uke mine is situa ted  on  one of these

layers of banded ironstone and th e  old workings 
for gold are on bo th  sides of th e  Yellow Jack e t 
R iver, which cuts th rough  the  range in a deep 
gorge. The principal w orking is an  open-cut 
nearly  300 ft. long by  70 ft. wide and 60 ft. deep, 
the  longer axis running in a  nearly  east to  west direction. The n o rth  wall is composed of banded 
ironstone, the  south of soft w hite decom posed 
quartzite , and i t  appears th a t  th e  principal gold- 
bearing reef occupied a fissure a t  the  contact, which 
dips north  a t  a  steep angle, and th a t  there was also considerable im pregnation of the  wall rocks.

The mining re tu rns show th a t , from  1914 to  
1920, 32,240 tons of ore were crushed and  th a t  the  yield from mill and tailings was 5,673 oz. of gold, 
indicating  a  recovery of 3 5 dw t. per ton. The 
proposition was therefore low-grade and this, 
no doubt, accounts for the  fact th a t  th e  mine 
was no t w orked to  a greater depth . A vertical 
shaft was sunk on th e  south  side of the  open-cut, 
only a few feet from th e  face, to  a d ep th  of 160 ft. 
and a cross-cut was p u t in to  the  north , under the 
open-cut, for 160 ft. Gold values were n o t good 
in th is cross-cut, b u t a large body of iron pyrites 
and vein qu artz  was intersected in the  la st 60 ft., the  proportion  of p y rite  to  qu artz  increasing 
northw ard. This body ends ab ru p tly  against 
a  hanging-wall of hard  epidiorite dipping n o rth  a t  
abou t 70°. This is certa in ly  a fau lt plane, p robably  
earlier th an  the  m ineralization. Stoping has been 
carried o u t there for a w idth  of some 30 ft. The 
foot-wall of th e  py rite  body is n o t well defined 
and there has been m uch im pregnation of the  
foot-wall country  rock by  th e  pyrite. Drives have been p u t in  east and  w est from  th e  cross-cut, 
abou t 110 ft. from  th e  shaft, for short distances on 
th e  vein quartz , which here is poor in pvrite , in 
the hopes, i t  is said, of proving a gold shoot. The 
values, however, were n o t encouraging.

The country  rock in  co n tact w ith, and 
im pregnated by, the  pyrite  on the south  (foot-wall) side of the  body is no t a m agnetite-quartzite , as 
m ight have been expected from surface indications, 
b u t a  greywacke. The py rite  has pen e tra ted  th is rock in well-defined bands which m ight, on 
w eathering, produce a strong resem blance to  banded 
ironstone. I t  is quite possible, therefore, th a t  
m uch of th e  “ banded ironstone ” a t  the  surface 
is really greywacke p en etra ted  by bands of pyrite .

If th e  quartz-pyrite  body were persisting to  th e  
surface one would expect to  see some vein quartz  
exposed. A ctually nothing is exposed and th e  inference is th a t  th e  body  is lenticular and  does 
no t reach the  surface. I t  is likely th a t  the  fau lt 
seen a t  its  n o rth  m argin  determ ined th e  py rite  
ore-shoot, particu larly  as the  py rite  con ten t 
increases as th is fau lt-p lane is approached, and 
th e  fissure is p robably  persisten t. Consequently, 
although th e  pyrite  body exposed in th e  workings 
is lenticular and therefore lim ited in ex ten t, o ther 
lenses m ay be expected to  occur along th e  fissure, either in dep th  or on th e  strike.

Iron  pyrites is now being mined a t  th e  p roperty , 
300 tons having been won in O ctober, 1932, and 
657 tons in Jan u ary , 1933, the  ore containing approxim ately  40% sulphur.

Mazoe Belle M in e .— There is ap p aren tly  a be lt of Assuring and in jection of gold-bearing q u artz  veins 
in the  C hindam ora Reserve g ran ite  mass near 
its  w estern m argin, facing th e  Iron  Mask range. 
The properties opened up in th is belt include the K ingdom , Mazoe Belle, and  Yellow Jack e t Mines.
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The veins are som etimes associated w ith inclusions 
of greenstone-schist and of quartz-schist in the granite, which are very  num erous in th is tra c t of 
broken country. The Kingdom  reef is an  inclusion 
of greenstone-schist, while the  inclusions around the Mazoe Belle mine are m ainly quartz-schist, usually 
micaceous, though greenstone-schist bodies also 
occur. The quartz-ach ist strongly resembles some 
of the  rocks of the Iron  Mask range.

The reef under developm ent a t the  Mazoe Belle 
mine has granite on both  walls and is a well-defined 
fissure vein striking east and west and dipping 
south a t  from 56 to  65°. I ts  proved length of

strike is about 400 ft. b u t there are indications of 
its existence over a length of 640 ft. The fissure varies in w idth from a little over a foot, to  three feet 
and is occupied p artly  by vein quartz, usually 
w hite in colour b u t grey in places, and in textu re glassy, granular, or lam inated, with little sulphide 
m ineralization, and partly  by strongly sheared 
granite, in places resembling a schist.W ater level had no t been reached in the workings 
when the w riter visited the mine and as the sheared 
granite in th e  fissure should perm it readily of downward percolation of w ater, there m ight be 
some secondary enrichm ent a t  th a t  level.

T R E A T M E N T  O F  G R E A T  BEAR LAK E P IT CH BLEND E
Following the  discovery of high-grade deposits of pitchblende in  the G reat B ear Lake area of the 

C anadian N orth-W est T erritories in May, 1930, samples were subm itted  to  th e  Mines Branch, 
Canadian D epartm en t of Mines, for exam ination 
and investigation as to  su itable m ethods of t re a t­m ent. In  the  Canadian M in in g  and Metallurgical 
Bulletin  for Septem ber R. T. Traill gives the  result 
of the investigation and outlines the m ethods developed for the ex traction  of the  radium  content of the ore and for th e  recovery of the  by-products. 
The following sum m aries of procedure are set out in the paper, one suitable for each of the two 
types of ore developed, and these are illustrated  by the accom panying flow-sheets.

H i g h - S i l i c a  P i t c h b l e n d e  O r e . — The suggested 
process for the ex traction  of radium  from the high- silica type of p itchblende m ay be described as 
follows :—The ore, ground to  — 35-mesh, is leached w ith 
20% (13-5° Be) hydrochloric acid a t a tem perature 
about 90° C. w ith  constan t ag itation  for three hours. A solution of sodium  n itra te  is then  added 
in such m anner th a t  oxidation will not be too rapid,

nor frothing excessive. The am ount of acid and 
n itra te  required is governed by the com position of the ore. The to ta l leaching tim e is about five hours and when completed the  solution and residue are 
separated by filtration. F iltra tion  m ust be carried ou t while the leach liquor is hot, as lead chloride 
separates out rap id ly  w ith cooling and tends to 
carry  w ith it  some of the radium . The residue 
is washed w ith boiling-hot w ater. The leach liquor 
and washings are combined and, while still warm, barium  chloride and sodium sulphate are added and 
the whole ag itated  and allowed to  cool. A gitation 
is continued for tw enty-four hours, when the 
precip itate of radium -barium  sulphate and lead 
chloride is allowed to  settle. The precip itate so obtained is separated by filtration and washed w ith 
acidulated w ater to  remove uranium  and base- m etal chlorides. The washed precip itate is then treated  w ith  an  alm ost sa tu rated  solution of hot 
brine, whereby the lead chloride is dissolved, leaving 
the radium -barium  sulphate insoluble, which is then 
filtered off and washed w ith boiling w ater. This radium -barium  sulphate constitu tes the concentrate th a t  is ready for the refining process.

P IT C H B L E N D E  ORE
-35 mes/

AG/hro#  
¿e&c/f w/t/> //CZ

ox/o\r/on/ *s/t/} /V<2 /VO3
E/Z EEP 

y%//t/? /rot water

E/Z f/RA EE
cosrtaso/og AsuZ/v/77, C/,P6. etc

A c /O '8 a  o i  \a x c /A & ,‘S O f 
Ag/t&Ze <2çcZ sett/e

e/z e e p
H&2ÀT <2C/CZ

E/Z EE A CAEE#àt-ôa.sa<./>ôc/z
8P//VE ẐEAC/T

 \E/ZEPAEECO/7Ù6L//7//7g ¿/.etc.. to recovery cE
C/PAAZ/tV/U

 \
e/z re a  caee pes/eg e  

/Vo tsa/c/e to n&ste or 
yy/t/f vs./c/e us? #&<f/e//n

ag//A eop w/tA CO3

E/EEEP
no. tor- yy&so

E/Z EEP PES/0Z/E

//CZ Z 8AC//

SO0A. E/ZEPAEE 
/TO V6i/C/C

E/Z EE P 
Aot tY0Lt£G WSSA

P//CC/P/ TA T£P&-&2. sa*.
\TO GAO/GAA REP/MEPy

BP//VE E/Z EPA EE 
conta/n/Gg PôQé

tv ZEAZ) PECOVEPr Ac/M to /7to'/o gf/trcite

E/ZEPAEE 
COOtcl/O/Og PazZ/v/r?

E/Z EEP PES/ÛC/E
oo y&A/e

F i g . 1 .— F l o w - S h e e t  f o r  S i l i c a - G a n g u e  P i t c h b l e n d e  O r e .
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P I T C H B L E N D E  O R E
#  r o a s te d  a t 750'C 

POD'm/LL 
g ro u n d  to  -35 nzesh  

A G /T A  TOF  
/ea c/zed  wzt/z h o t P C / 

f / e t e f  
w /th /zo t trader tras/z

f / l  r e h  c a f e
Fes>doe containing SzO2 .F a8 aSO4 .Ag 

A G /T A T O F  
Pa CP /ea ch  

F IL T E R  
w a ter wash

A/a CP ̂ o/utzon 
conta/n/ng Ag 

Ag p rec/p /ta tzo n

ZFSOL^ZBLE 
O /G E S T  

wzt/z A C 0 3  dilute and sett/e  
F / /T E F  

wash tre e  fr^ /n  su/phates

/N S o l u B L Ł  SO D A  F /L  T F A  TE
F a S a  COpSiOg /Vo ra/cze

L E A C B
w ith//C L
F / l T E R

and recorery

F /L  A ?  A  TE  
So/ut/on conta in ing .//. Ph. e tc . ch /or/des 

C oo/ed a n d  se tt/e d
F /L  T E F  

wzth a c /d  tya ter was/z

r /L  T E F  C A F E  F /L  t )?A TE
P recip ita te o f  Ptz C/2.AgC/2 So/utzon containing U ete 

AG I  TA TO R  P E C O  VERY
A/a C/ {each o r u ram /um

F/L TER ¿ E S /D U E  
containing som e Fa 

TO MA//V F E S  /D O E

F /L  T F A T E  
FajS added tę  h o t so/ut/on

R E S /D D E  
R e tre a te d  

t f  Fad/un? c o n te n t 
o f  ra /u e

HCL So/utzon 
containing Fa-Ba C/?

Pa2 S ^  added  
agita te and se tt/e

F /L  T E R  
water ¡rash

F /L T E R  C A K E  
Prec/p/tate o f  Ag2 S. PhS  

R E F //V E R Y  
fo r  reco rery o f  Ag

F /L  T F A T E  
Brtne so/ut/on conta/nmg Ph C/p 

PEC O  V E R Y  OF Pb

P R E C /P /T A T E  
o f  Fa-Ba SO*

F/L T F A T E
A/o r a /u e

F i g . 2 .— F l o w -S h e e t  f o r  C a r b o n a t e - S i l v e r  P i t c h b l e n d e  O r e  C o n t a i n i n g  B a r y t e s .

C a r b o n a t e - B a r y t e s - G a n g u e  P i t c h b l e n d e  
O r e . — For th e  ex trac tion  of radium  from the carbonate-barytes-silver type of pitchblende ore 
the  procedure recomm ended m ay be briefly set 
o u t as follows :—The ore, crushed to  ¿-in. size, is roasted in  a 
su itable furnace a t  a tem pera tu re  of 750° to  800° C. 
The roasted  ore is ground to  35-mesh and leached w ith  hydrochloric acid (13-5° Be) for ab o u t three 
hours. The insoluble is then  separated by filtration 
and w ashed w ith  h o t w ater to  remove lead salts. From  th e  cooled filtrate  lead chloride and a small 
am ount of silver chloride are recovered and the 
uranium  solution trea ted  for recovery of u ranium . 
The insoluble residue, containing the  radium  and 
barium , silver, and silica, is then  leached w ith an 
alkaline solution of sodium cyanide to  dissolve the silver. The cyanide solution carrying th e  silver is 
separated  by  filtration  and th e  silver recovered by 
precip itation  as sulphide w ith sodium sulphide or 
as m etallic silver w ith  zinc or alum inium . The 
residue, now free from silver, is heated  w ith  a boiling solution of sodium carbonate to  convert the radium  
and barium  sulphates to  carbonates. The insoluble, 
containing th e  carbonates, is filtered off, washed 
thoroughly  to  rem ove excess alkali and sodium 
sulphate, and th e  carbonates dissolved in C.P. 
hydrochloric acid. The chloride solution is then  
filtered, th e  insoluble, consisting m ostly  of silica, 
well washed, and th e  radium  and barium  repre­
cip itated  by the  addition  of a slight excess of sodium 
sulphate solution or sulphuric acid. After about 
24 hours’ ag itation  the  precip itate  of radium -barium  
sulphates is allowed to  settle and recovered by filtra­
tion. The p recip itate  so obtained constitu tes the 
rad ium  concentrate ready  for refining.

R e c o v e r y  o f  U r a n i u m  .— A lthough no a ttem p t has 
been m ade so far to  conduct large-scale te sts  on th e  
recovery of uranium , small-scale tests indicate th a t 
th is  should present no serious difficulty. M ethods

already established are q u ite  applicable and the  
general scheme m ay be briefly outlined as follows :—

The m ain acid-leach filtrate  carried, as shown in 
the  te s t results, p ractically  all of th e  u ran ium  in 
chloride solution, together w ith  iron, copper, 
lime, etc. Excess of sodium carbonate precip itates th e  base-m etals, leaving th e  uran ium  in solution as 
sodium  urany l carbonate. T he base-m etals p re­
cip itate  is rem oved by  filtration , th e  uran ium  
solution neutralized w ith  acid, and sodium  u ran ate  p recip itated  by  th e  addition  of sodium  hydroxide. 
The sodium  u ran a te  is separated  b y  filtration , 
w ashed and dried, and prepared for m arket accord­
ing to  th e  colour, p u rity , and grade required.

C o n c l u s i o n s . — Investigation  of th e  p resen tly  
available p itchblende ores from  th e  G reat Bear Lake 
area indicates th a t  th ey  can be read ily  trea ted  for 
the  recovery of radium . The ores exam ined comprise 
tw o d istinc t types, differing w idely in gangue- 
form ing elements, one being a highly-siliceous- 
gangue pitchblende and th e  o ther a carbonate- 
barytes-gangue p itchblende carrying silver. No 
single process would appear to  be econom ically 
suited to  th e  trea tm en t of th e  tw o types of ore for 
recovery of rad ium  and for reasons of greater 
efficiency and b e tte r  economic operation  tw o 
separate processes are suggested.

P lan t operation on the u n it principle is advisable 
in w orking w ith such high-grade and valuable 
m aterial and when, for the  m ost p a rt, sim ilar 
chemicals and equipm ent are applicable to  b o th  
processes th e  two-process p lan  should be qu ite  
feasible. U nits capable of trea tin g  100 kilogram s 
(220 lb.) of ore per charge, based on presen t grade 
of ore, are suggested. L abora tory  te s ts  on a scale 
one-ten th  th is  capacity  have given satisfactory  
results, th e  uranium  and radium  ex tractions being well over 90% in all te s ts  and all operations, such as 
filtrations and washing, have been perform ed w ith ­
o u t difficulty.
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The procedure recom m ended for the  high-silica- tvpe ores is simple and direct, requiring a minimum 

of operations and  tim e to  produce a high-grade rad ium  concentrate.
The procedure for th e  carbonate-barytes-silver 

p itchblende, though involving a greater num ber of

operations and longer tim e, is equally efficient and 
also perm its of a high recovery of the  silver content.

No a ttem p t has been m ade to  estim ate costs of 
operation, as these are dependent upon variables 
th a t  cannot be determ ined w ith sufficient accuracy 
from laboratory-scale operations.

BLASTING W I T H
In  M in in g  and M etallurgy for Septem ber progress 

in  b lasting w ith  liquid oxygen (Lox) a t  Chuquica- m ata  is described by  W. D. B. Molter. The au thor 
points ou t th a t  during th e  early developm ent of 
blasting w ith liquid oxygen explosives the  trend  of experim ent was tow ards increasing th e  effectiveness 
of th e  explosive. I ts  characteristic of becoming 
inert a fte r evaporation  of th e  oxygen content made 
a strong appeal from the  standpoin t of safety, 
especially w ith  missed holes. I t  la ter became 
apparent, however, w ith  practical use of th is explosive, th a t  Lox lacked certain  o ther safety 
characteristics. As its  effectiveness was increased it becam e m ore subject to  detonation by  im pact. 
The object of the  present paper is to  show the steps 
taken  by  one operating com pany to  achieve greater 
safety in the  large-scale handling of liquid oxygen 
explosives.

The au th o r then  goes on to  describe the  additions to  th e  p lan t for th e  m anufacture of Lox cartridges 
a t Chuquicam ata and outlines the  research work 
carried ou t on th e  property  in an endeavour to  elim inate the causes of prem ature explosions. 
Earlier w ork a t  th e  U nited S tates Bureau of Mines 
(R.I. 3169) is referred to  and the au thor says th a t  
the standard  m ix ture first adopted for th e  m anu­
facturing of cartridges after th e  Bureau of Mines’ 
tests consisted of 76% granular carbon, 10% calcium carbonate (whiting), and 14% moisture. 
At the beginning of the  experim ents a t the  Bureau Holderer had discovered th a t  m oisture alone acted 
as a desensitizer for granular carbons. The mine 
staff followed up th is idea and found th a t  a m ixture 
of 80% granular carbon and 20% m oisture, w ith no whiting, gave m ore consistently  insensitive 
results th an  did th e  m ix ture containing whiting. 
The average of th e  results on the im pact machine for the m ixture containing 20% m oisture was a 
drop of 54-6 cm. for “ ten  no explosions ” and the lowest result obtained was 36 cm. In addition this m ixture has a higher com bustible conten t and, due 
to  its higher m oisture, is b e tte r from a  practical standpoint in th a t  practically  no “ dusting ” occurs 
in case of a broken cartridge ; in other words the 
stream  of oxygen rising in the  churn drill-hole carries practically  no finely-divided carbon and is 
therefore no t an  explosive m ixture. This cartridge 
m ixture was thereupon adopted as the  standard  
m ixture for a  Lox absorbent. I t  apparently  shows 
no practical dim inution in strength  compared w ith 
low -m oisture-content m ixtures. The effectiveness 
of th is  cartridge m ixture has been determ ined by 
actual b lasting practice.C om paring the above sensitiv ity  tests, as deter­
mined on th e  im pact machine, w ith fixed explosives, 
i t  has been found th a t  the  am m onia-gelatine dynam ites of from 60 to  90% equivalent strength  
used a t  C huquicam ata give “ ten  no explosions ” 
w ith  a m inim um  drop of from 28 to  43 cm., depend­ing upon th e ir  class. On the  o ther hand th e  free- 
running explosives which are of 60% equivalent

LIQUID OX Y G EN
streng th  give “ ten  no explosions ” a t a minimum 
drop of 150 cm. This is direct proof of th e  fact th a t  Lox, based on a granular carbon absorbent 
containing 20% moisture, is less sensitive to  im pact 
th an  th e  am m onia-gelatines in constant use for 
chum -drill hole b lasting on the  property.

P ractical experience of several years w ith Lox 
has shown th a t  th e  calculated burden in the drill holes per pound of explosive can be 15% greater w ith  Lox th an  w ith the  fixed high explosives. 
The actual breakage per pound of explosives, how­ever, has been from 15 to  25% greater w ith Lox 
compared w ith the high-grade fixed explosives.A ir-gap tests—detonations by influence— carried 
out a t  th e  mine, as well as a t the  Bureau of Mines, 
confirmed the im pact tests and showed th a t  the 
m ixture now being used is of greatly  reduced 
sensitivity.

A difficulty in Lox blasting when small cartridges 
are used is the relatively short effective life of the 
explosive. This difficulty becomes less apparent as 
th e  size of the cartridge is increased. A t Chuquica­m ata  th e  practice is to  use cartridges of two 
different sizes. One size is 6J in. diam eter by 21J in. long, to  be charged into an 8-in. churn drill-hole. The other is 9 in. in diam eter by 21 £ in. long, for 
charging into a 10-in. churn-drill hole. The 6f-in. 
cartridge is soaked in liquid oxygen until i t  absorbs 
oxygen to  a  ratio, expressed in term s of dry com­
bustible in  th e  carbon, of about 3-5 to  1. The 
9-in. cartridge is soaked to  a ratio  of about 3-8 to  1. The evaporation of the  oxygen from the cartridge 
s ta rts  im m ediately upon rem oval from the soaking 
box. W ith  the 6J-m. cartridge it  reaches the 
carbon dioxide point, where th e  oxygen-carbon ratio  
is 2-66 to 1, in  half an hour. I t  reaches the carbon 
monoxide point, where the  oxygen-carbon ratio  is 
1 -33 to  1, in about two hours. I t  is custom ary to  
b last these cartridges when the oxygen-carbon ratio  
is 2 to  1—th a t is, midway between the two points— as the  cartridges a t  th a t  ratio  of oxygen are very effective. W ith  the  6 |-in . cartridges th is point is 
reached in one hour after rem oval from the soaking boxes. W ith  the 9-in. cartridge th e  carbon dioxide 
point is reached in 45 m inutes, the carbon monoxide po in t in  abou t 2 f  hours, and th e  2 to  1 ratio  point 
requires alm ost 1£ hours.These te sts  are carried ou t in th e  churn drill-hole, 
w here th e  evaporation is slower th an  in free air 
and more accurately represent actual practice. 
The da ta  show th a t  the tim e elem ent is not seriously detrim ental to  the  use of Lox in the  blasting of churn-drill holes such as are used a t  Chuquicamata. 
I t  becomes a question of organization of the loading 
crews so th a t  th e  holes can be loaded and tam ped 
and the b last detonated  w ithin a period of about 
an  hour.Continuing the discussion of th e  experim ents, a careful study was m ade of pressures developed in 
a tam ped drill hole and concluded th a t  pressures so 
developed could do no dam age per se. However
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cartridges and tam ping  were blown o u t of drill-holes when the tam ping was dam p and when it consisted 
of fine and coarse m aterial so as practically  to  seal the 
hole. The tam ping m aterial used is th e  tailing from 
the leaching p lant. The practice of w ashing the 
tam ping  m aterial was in stitu ted  to  take  o u t the 
fines and thus to  allow a free passage of the  excess 
oxygen.An artificial equivalent of a drill-hole was set up, 
consisting of casing fastened to  the  structu res of 
a bridge. This was used to  te s t for deform ation 
of th e  cartridge on dropping and similar purposes. 
As a  result of the  tests on cartridge m aterial and 
to  avoid th e  rup ture  of th e  cartridge bags, No. 10 
duck is used entirely  in th e  m anufacture of these 
bags and the three bottom  cartridges to  be loaded 
in each hole are double-sacked.

In  carrying ou t these tests  i t  was found th a t  the  
tam ping m aterial, when shovelled down a string  of 
casing w ith a free discharge a t  th e  bottom , carried a stream  of sparks as it  emerged. I t  was then  
found th a t  crushed lim estone caused no sparks of 
th is nature. Therefore, i t  was decided to  introduce 
a  small bag of crushed limestone on top  of th e  last 
cartridge of each charge before the tam ping m aterial 
is shovelled into th e  holes, a practice th a t  is carried 
ou t in the loading of all holes. Incidentally , monel- 
m etal shovels are used entirely  for shovelling the  tam ping.

Tests were carried ou t in the artificial drill holes 
to  determ ine th e  relative quan tities of finely-divided carbon carried up in th e  churn-drill hole by  the  
ascending gaseous oxygen. The 80% granular carbon 
and 20% m oisture gave the  best result in this 
respect, showing the least dusting.

Since th e  earlier tests  on th e  original m ixture, 
consisting of 65% granular carbon and 35% of 
gas-black, had shown occasional detonations on 
dropping rocks down a drill hole on top  of the cartridges, th is te s t was repeated  w ith  the  new 
cartridge m aterial. Over 2,000 rocks were dropped on th e  cartridges, consisting of granular carbon 
alone in 8-oz. and 12-oz. bags, w ithout the occurrence 
of a single detonation  or explosion.I t  has been s ta ted  th a t  Lox will n o t detonate 
in stan tly  on coming in to  con tact w ith  a flame, 
even when confined. This was proved to  be in ­correct, for a cartridge was d eto n a ted  as the  result 
of being ignited by  an  ordinary  safety fuse a t  the  
bo ttom  of a churn drill hole.

There is no question as to  th e  advantages, from 
the  standpo in t of safety, th a t  Lox has over fixed 
explosives, owing to  its becoming inert after the 
evaporation  of the  oxygen. This allows a  missed hole to  be cleaned o u t w ith  absolute safety after 
proper tim e has elapsed to  be certain  th a t  an 
explosive m ix ture no longer exists. W ith  large 
cartridges, such as are used a t Chuquicam ata, it may 
be advisable to  w ait for several days before a tte m p t­
ing this, b u t in connexion w ith  these large blasts 
th is w aiting period introduces no hardships. Missed 
holes, however, are rare w ith  th e  use of Cordeau.

U pon com pletion of a long series of tests carried 
o u t a t  C huquicam ata, a fter the  safety of the 
explosives had been thoroughly  dem onstrated, 
blasting  w ith th is  m aterial was resum ed on a 
com m ercial scale and .w ith every success. Those 
responsible feel confident th a t  in Lox, as handled 
under our practice, they  have an  explosive th a t  
introduces no hazards greater th an  those of fixed 
explosives and has several safety advantages over 
fixed explosives, such as no storage problem s and

no dangers from  cleaning out or digging into missed holes. However, due to  the  cu rta ilm en t of opera­
tions and to  the  resulting large stocks of fixed 
explosives on hand in the  magazines, it was decided 
again tem porarily  to  discontinue the  use of Lox 
in order to  deplete the large stocks of fixed explosives 
before they  should spoil w ith  age. B lasting by th is 
m ethod was therefore discontinued in May, 1932, 
although one b last was fired in O ctober of th a t  year, 
and the to ta l tonnage blasted to  da te  has am ounted 
to  7,145,000 tons.In  th e  early use of Lox i t  h ad  n o t been considered 
th a t  i t  could com pete w ith  b lack pow der m ade 
locally in Chile on account of the  low cost of th a t  
explosive. However, shortly  before b lasting  w ith 
Lox was tem porarily  stopped in 1932, th e  staff a t 
th e  mine had developed an  economic m ethod for 
blasting  the shattered  ground by  m eans of Lox 
instead of b lack powder. For th is  purpose 10-in. 
churn-drill holes were used, together w ith  th e  9-in. 
Lox cartridges. The b lasts showed an  ac tu a l saving 
in cost over those in w hich b lack powder had  been 
used in the  sam e type of ground. This greatly  
extends the  possible application  of Lox a t  
Chuquicam ata.Comparing Lox blasting costs w ith  those applying 
to  fixed high explosives, th e  fac t th a t  some 15 to  
25% more ground is broken per pound of Lox (the 
w eight estim ated a t  th e  tim e of firing) and the 
fact th a t  the  cost of Lox per pound a t  th e  tim e 
of firing is greatly  below the  cost of th e  fixed high 
explosives m ake a m aterial saving by  the  use of 
th is explosive. In  calculating the  cost of Lox for th is purpose in terest on the  p lan t investm ent and 
depreciation of the p lan t are taken  in to  considera­
tion, as is necessary for a  proper com parison.

An outline of th e  m ethod of blasting  procedure 
developed as a resu lt of these experim ents, and 
which embodies th e  safety features, is given below : 
Liquid oxygen is m anufactured  and is constan tly  draw n off into the  vacuum -w all storage containers. 
In  th e  cartridge p lan t the  necessary cartridges are 
packed w ith the s tandard  m ixture of granular carbon containing 20% m oisture and these cartridges 
are stored in an  a irtig h t storage room  properly  
humidified to  m ain ta in  th e  m oisture co n ten t a t  th e  
uniform  percentage.W hen preparing for a  b last and before placing 
th e  cartridges in th e  soaking boxes sam ples are 
taken  from random  cartridges for checks on th e  m oisture content. All cartridges are passed th rough  
a gauge ring and over-size cartridges, if any, are 
rejected. The cartridges to  be used are then  
subjected to  a b last of high-pressure air to  blow off 
any adhering carbon dust. T hey are packed in  a 
vertical position into special soaking boxes m ounted 
on flat cars, each box holding 60 cartridges. Before 
filling them  each box is sw abbed o u t and then  
blown w ith high-pressure air to  rem ove any  residual 
fine carbon from  the la st soaking. T he soaking 
boxes are well grounded a t  all tim es w hen in use. 
Rope-soled shoes are provided for everyone w orking around the  boxes—in fact, for everyone w orking in 
connexion w ith  the  blast.

The flat cars are m oved to  the siding w hich passes 
th rough  th e  end of th e  Lox p lan t and are spo tted  
opposite the  flexible m etallic delivery hoses. The 
Lox is forced in by an  air pressure of 15 lb. per sq. in. 
from  th e  storage containers (which are installed  in 
p its  below the  floor level) and the  liquid oxygen is discharged into the  soaking boxes. W hen all the  
boxes on th e  flat cars have been filled th e  tra in
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is moved and spotted  im m ediately above the  bench, th e  face of which is to  be blasted.

A t th e  site of the b last an  electrical survey has 
then  been m ade to  determ ine if there are any stray  curren ts in  th e  ground em anating  from  th e  power 
lines or electrified railways. Protective bonding is th en  installed to  equalize such differences in 
po tential. This survey is repeated ju s t before 
loading. T hird  rails and power cables in the 
neighbourhood of the shot are cu t for 50 m etres 
on each side of th e  shot and w atchm en are posted 
there. Yellow flags isolate the  area and no one not 
connected w ith  b lasting operations is allowed to  
enter. The churn drill-holes are carefully inspected, 
and none m ay be loaded w ith Lox th a t  is—

(а) Crooked enough so th a t  the  bottom  m ay not be seen when inspecting it  w ith a m irror, or
(б) W hen there is danger of rocks sloughing off the side, or
(c) W hen projections are likely to  cause a cartridge to  lodge.
The few holes th a t  come in the above classifica­

tions are loaded w ith dynam ite. In  addition to  the 
inspection w ith  a  m irror a heavy iron dolly is 
dropped into the  hole and six blows are given to explode any s tray  cap, exploder, or dynam ite th a t  
m ight be present. Cordeau is then placed so as to  
extend th e  length of the hole and a yellow wooden 
plug inserted in the casing, which plug m ust not 
be removed un til ready to  load the cartridges into 
th e  hole. The following regulations are also 
adhered to  :—

(a) No fires are allowed w ithin 200 m etres of the 
loading area.

(b) No smoking is allowed near explosives. This 
rule is never violated.

(c) R ubber m ats are used to  receive Lox-carrying 
trays.

(d) No person is allowed w ithin the loading areas 
who is no t wearing rope-soled shoes.

(e) M onel-metal shovels are used exclusively for handling tam ping.
Upon the arrival of the  tra in  of flat cars a t  the 

loading site runw ays are placed on to  the c a rs ; the 
Lox cartridges are quickly removed from  the soaking 
boxes on to  carrying trays which are handled like 
stretchers by two men ; the men run to  th e  loading positions and dum p their tray s on to  the  rubber 
m ats a t the respective holes. A loading crew quickly 
drops the specified cartridges into each hole and a 
tam ping crew follows them  im m ediately.

As soon as all holes have been tam ped the lines 
of Cordeau in each hole are connected to  the  trunk  lines of Cordeau wdiich extend in each direction 
beyond the blast ; a t the last m om ent the electric 
detonators are connected to  each end of the Cordeau 
tru n k  lines, the leads from these detonators being 
carried to  a special railw ay car designed for the control of th e  b last. This car derives its  current from the power lines and contains the switches for 
the detonation of a blast. In  the m eantim e loco­m otive whistles have given warning and when all 
is clear the electrician in the b last control car closes 
th e  switch and detonation takes place.

S U L P H U R  MINING U N D E R  W A T E R
The mining of sulphur from under Lake Peigneur, 

Louisiana, by the Frasch process is described 
by L. O ’Donnell in Chemical and Metallurgical 
Engineering for Septem ber. The au thor says th a t  
sulphur in the  Gulf Coast country  is found in the 
cap rock overlying sa lt domes. Oil is also found in the cap rock or on the  sides of domes. Due to immense 
pressure, beds of salt a t depths of close to  five miles 
have become plastic and, in the form of a plug, have forced their w ay th rough  faults or fissures to  a point 
close to  the surface of the ground. Jefferson Island is one of a  group of five islands rising above the 
marsh. I ts  elevation is caused by a salt plug 
distorting the underground and surface s tra ta . I t  is 
believed, in fact, th a t there are two separate domes 
a t Jefferson Island, one under the hill and the other under the basin of th e  lake. No doubt in some p ast 
era the dome under the lake was also characterized 
by an elevation, b u t owing to  the solution of the  salt by m igratory waters, the  ground has subsided, leaving the  basin which forms the lake. The size 
of the Lake Peigneur dome is approxim ately th a t  of the lake, about two miles long and one mile wide.

Salt a t  Jefferson Island rises to  w ithin 95 ft. of 
the surface. A shaft has been sunk and salt is now 
being m ined a t  th e  ra te  of abou t 8,000 cars per 
year by th e  Jefferson Salt Mining Co. The Jefferson 
Lake Oil Co., Inc., after drilling a num ber of dry  
oil wells around th e  edge of the  dome, decided as a last resort to  m ake a location in Lake Peigneur. 
A t a dep th  of about 650 ft. lim estone cap rock 
was struck. A t 660 ft. the  b it picked up traces of sulphur and continued deeper w ith increasing 
quan tities of sulphur to  a thickness of 208 ft., when

anhydrite  term inated  the sulphur zone. A t a 
dep th  of 871 ft. pure rock salt was struck. I t  was 
indeed a surprise and a pleasant one to  find a salt 
dome under Lake Peigneur, for the  high purity  of 
the  sulphur encountered, together w ith th e  great thickness of th e  deposit, gave all indications of a 
very rich find.The cap rock above the salt is divided into three 
parts. A t the  top  is a th in  layer of porous limestone 
containing m uch calcite. U nderlying this is the sulphur zone. This zone is of varying thickness and contains limestone, similar to  th a t in the upper 
zone, together w ith  calcite and sulphur of non- 
uniform  richness and irregularly distributed 
thickness. The sulphur is sometimes found in thin 
layers, again in very small crystals even micro­
scopic in size, again as large crystalline masses in columns extending upward through the beds. I t  is 
sometimes found in th e  shape of stalactites and in 
the  openings and crevasses m ade by circulating 
w aters. Sometimes it appears as perfect crystals, 
nearly  tran sp aren t and b righ t yellow in colour. 
Again, these crystals are pale am ber (colour, 
apparently , has nothing to  do w ith the  p u rity ) . 
In  other parts  of the deposit am orphous sulphur is 
found, powdery and soft in appearance and of a pale yellow colour. Large volumes of ho t sulphide 
w aters are circulating in th e  sulphur zone. Below 
th e  sulphur zone is a layer of anhydrite or calcium 
sulphate. This zone is very th in  and is directly over 
th e  salt. All of these zones merge into each other and a t  tim es are difficult to  outline definitely.

In  May, 1931, after excellent sulphur indications 
had been found in a num ber of wells the Jefferson
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L ake Oil Co. decided to  produce th is  sulphur 
com m ercially and proceeded w ith  th e  construction 
of a p lan t. The first foundations of the  new p lan t 
were laid  O ctober 18, 1931, and th e  first sulphur 
was successfully produced on O ctober 20, 1932. 
The m ethod of su lphur m ining used a t  B arba, 
Louisiana, is th e  Frasch process. W ith  th is m ethod 
th e  sulphur is m elted in the  cap rock by  m eans of 
superheated  w ater and is then  raised to  th e  surface 
in a m olten s ta te  by  th e  use of compressed air. Since 
enorm ous q uan tities of w ater are necessary to  
provide sufficient h ea t for large-scale m ining by  th e  
process the  power p lan t is one of the  m ost im p o rtan t 
factors in th e  developm ent of a  sulphur project. The 
power p lan t was designed to  provide about 1,500,000 
gallons of w ater per 24 hours. This w ater m ust 
be free of all scale and foreign substance so as n o t 
to  p lug th e  lines th a t  d istribu te  i t  to  th e  field and 
th e  individual wells. T he tem pera tu re  of th e  w ater 
is ab o u t 320° F . and its  pressure m ust be above 
100 lb. gauge so as to  m ain tain  th is  tem perature .

Since the  mining operations are being conducted 
in the m iddle of Lake Peigneur the  question arose 
as to  th e  best location for the  power p lan t. As it  
would have been very  costly to  build in th e  lake 
near th e  site of m ining operations it  was decided 
to  construct th e  p lan t on th e  shore of th e  lake 
and pum p th e  w ater a distance of abou t a mile 
to  th e  m ining operations. The situation  chosen 
on th e  lake shore has an  elevation higher th an  the 
surrounding te rrito ry . This high ground afforded 
sufficient bearing for spread-foot foundations and 
effected considerable saving th rough  elim ination of 
piling.W ith  th e  erection of th e  p lan t a  reservoir of 
20 acres area and of 50 m illion gallons capacity  was constructed  as storage for w ater to  provide for 
continuous operation. W ater from  th is reservoir 
is pum ped d irectly  in to  th e  w ater-treating  p lan t 
by  m eans of two 600-g.p.m. pum ps. The w ater- trea tin g  p lan t comprises tw o 40,000-g.p.h. Cochrane 
units. These are of th e  hot-process type, using 
lime and soda ash for trea tm en t. W ater to  be treated  
is continually  analysed by  a com petent chem ist to  insure zero hardness. A fter trea tm en t th e  w ater 
is passed th rough  six filters filled w ith  non-silicate 
filter m aterial.D uring th e  softening process the  w ater is heated 
to  a tem pera tu re  of ab o u t 218° F., using m ainly 
exhaust steam  from  th e  tu rb ine-driven  pum ps. A continuous blow-down of 5% from the  boilers 
is also discharged in to  th e  w ater-treating  plant, 
thereby  conserving th e  h ea t energy in the  blow­
down and re-trea tin g  the  blow-down w ater before 
i t  is re tu rned  to  th e  boilers. Two w ater circuits are 
m ain tained  a fter th e  w ater leaves the  softener. 
In  one system  th e  w ater passes directly  in to  th e  boilers ; in th e  o ther i t  passes in to  th e  high-pressure 
m ine-w ater heaters. The boiler w ater is further 
trea ted  w ith  sodium  sulphate, so as to  correct the  
su lphate-carbonate  ra tio  and  p reven t caustic 
em brittlem en t. A nhydrous sodium  phosphate is 
also added to  the  boiler w ater to  reduce the hardness 
to  zero and  p rev en t silicate scale. Sludge from the 
w a te r-trea tin g  p lan t is discharged in to  a m ud p it 
to  be used as drilling m ud in th e  sulphur wells to  
be drilled in  th e  lake.

S team  a t  ab o u t 100 lb. pressure is provided by 
five Babcock and W ilcox Class H  boilers, each of 
600 h.p . capacity . T he boilers are designed to  
operate  continuously  a t  200% rating . They are of 
fusion-welded drum  construction. The greatest p a r t

of th e  steam  passes from the  boilers in to  th e  m ine 
heaters. These heaters are of th e  Cochrane je t ty p e  
and operate  a t  100 lb. gauge pressure. H ere the  218° w ater from  the  w ate r-treatin g  p lan t i^ 
heated  to  abou t 320°, a t  w hich tem p era tu re  the  
w ater is pum ped from  th e  heaters to  th e  m ine by  
m eans of m ine-w ater pum ps. These pum ps raise 
th e  pressure of th e  w ater to  ab o u t 250 lb. gauge.

P um ps and Compressors.— All pum ps are Cam eron 
centrifugals driven b y  G.E. C urtis im pulse-type, 
single-stage turbines, exhausting  a t  5 lb. back 
pressure. This pressure of exhaust steam  is necessary 
to  m ain ta in  a  tem pera tu re  of 218° in th e  w ater- 
trea tin g  p lan t. H igh-pressure air for th e  m ine is 
furnished a t  500 lb. gauge pressure by  Ingersoll- R and steam -operated, three-stage com pressor units. 
T em perature recorders are provided th ro ug h o u t the  
p lan t to  record th e  various tem p era tu res of fresh 
w ater, trea ted  w ater, and  m ine w ater. O ther 
instrum ents such as steam-flow m eters, pressure 
gauges, recording therm om eters, and  oil m eters 
p erm it the  operating  engineers to  keep a continuous 
check on th e  operating  efficiency of th e  p lan t.In  designing the  p lan t lay-out, every consideration 
had to  be given to  continuous operation  for after 
th e  p lan t is once s ta rted  up i t  is absolutely im possible 
to  shu t i t  down. If i t  were to  be sh u t down for an y  
period of tim e th e  sulphur in th e  lines would freeze 
as would th e  sulphur in th e  wells, th ereb y  causing 
immense financial loss and  dam age in  th e  m ining operations. F or th is  reason duplicate  pum ping 
equipm ent, heaters, and boilers have been provided 
th roughou t the  pow er-plant system . T he piping 
arrangem ent was designed so th a t  any  duplicate 
pum p could operate a t  any  tim e, and w ith  any 
heater. A lthough th e  pressure is only 100 lb. 
ex tra  - heavy valves and fittings are provided 
th roughout so as to  insure continuous operation.

Development.— I t  was necessary to  do a  g reat deal 
of pioneer work in th e  production  end, as th is  was 
the  first tim e in th e  h isto ry  of su lphur m ining th a t  
the  operations were to  be carried o u t in  the  m iddle 
of a  lake and over w ater. W ith  th e  power p lan t 
situated  on th e  shore of th e  lake, ab o u t a  m ile from  th e  centre of m ining operations, i t  was 
necessary to  build a trestle  from  th e  pow er p lan t 
to  the  po in t of mining. Creosoted piling and tim bers were used for the  construction  of th is trestle  w hich 
carries five pipe lines : h o t w ater, steam , cold
w ater, air, and sulphur. The ho t-w ater line, steam  
line, and  sulphur line are insu la ted  w ith  3-in. of 
m ineral wool covered by  galvanized iron. M any carloads of m ineral wool were used in th is  in sta lla­
tion. Large expansion jo in ts h ad  to  be provided 
for the lines as th e  pipe expands under tem p era tu re  
abou t 2 ft. in  every 1,000 ft. The lines te rm in a te  
a t  the  sulphur s ta tio n  where booster pum ps are 
located for forcing w ater down in to  th e  wells. H ere 
also is the  steam -jacketed  collecting sum p of 40 
to n s’ capacity , used to  accum ulate su lphur from  
th e  wells. Steam -jacketed  centrifugal su lphur 
pum ps transfer th e  liquid sulphur from  th e  bin  to  
th e  storage vats, w hich are on th e  shore of th e  lake 
near th e  rail-road term inal. The sulphur solidifies 
in these vats. I t  is th en  b lasted  down and  loaded 
into cars by  m eans of a locom otive crane. These 
v a ts  are ab o u t 160 by  500 b y  40 ft. high.

M in in g .— Successful working of th e  Frasch 
process depends on keeping th e  underground s tra ta  
of th e  dom e a t  sufficient tem pera tu re  to  m elt sulphur. 
This m akes it  necessary th a t  th e  s tra ta  also be 
pressure-proof, as sufficient pressure m u st be
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m aintained to  keep th e  w ater a t  the  melting 
tem pera tu re  of sulphur, w hich is above 240°. 
Since the  wells used for mining the  sulphur are very 
sim ilar to  oil wells, an  oil well ro ta ry  rig is used 
for drilling. In  the  first operations on Lake Peigneur 
th is rig was installed on top  of piling, b u t th is was 
found to  be a very expensive process, so a drilling 
rig was developed which could be placed on top  of 
a barge and floated from well to  well. This barge 
is of steel construction and is perm anently  equipped 
w ith a complete set of drilling m achinery. All 
m achinery on the  barge is operated by  electricity 
supplied by  subm arine cable a t  2,300 volts. The 
barge is held in position by m eans of four 8-in. 
pipes a t its  corners, passing th rough  th e  barge 
and into th e  lake bottom . The barge is m aintained 
level by a very accurate distribution  of the  drilling 
m achinery. Since the  level of the lake rises as much 
as a foot in a 10-hour period, a telescopic jo in t was devised to  take care of th is change in elevation 
during connexion to  the casing of th e  well.W hereas it  takes th ree or four days to  move the 
average drilling rig, th is rig has been moved from 
one well to  another in as short a tim e as 10 minutes. 
Although the  barge cost in the neighbourhood of 
$8,500, it  is estim ated th a t  as m uch as $5,000 is 
saved per well by its  use. Seventy wells have been drilled successfully. A num ber of the  large oil 
companies have copied the  barge and it has been used in other m arine operations in drilling for oil.

In  operating w ith  th is barge, a surface casing is 
first set to  shu t off th e  lake w ater and silt. This 
is a 12-in. pipe about 40 ft. long. A 10-in. hole is 
then sunk rap id ly  to  cap rock, a distance of 600 ft. 
An 8-in. casing is set in th e  hole and cemented. After allowing the cem ent to  set, the  hole is drilled 
and cored to  th e  bo ttom  of the  sulphur-bearing 
formation. The well is then  equipped for sulphur mining, the equipm ent including a 6-in., a 3-in., 
and a 1-in. line, set concentrically. An 8 by  6-in. stuffing box is provided a t  th e  surface so th a t  the
6-in. line can expand in the  8. Similarly a 6 by 3-in. 
and a 3 by 1-in. stuffing-box are provided. Two 
sets of holes are drilled in the  6-in. pipe a t  about 
the bottom  of th e  sulphur-bearing form ation. The 
lower group is used as a strainer for th e  sulphur as it enters the  6-in. pipe. W hen it  is m elted the 
sulphur drops to  the  bottom  of the  well, as its  specific 
gravity is twice th a t  of w ater. The upper group of 
holes is used as an o u tle t for w ater pum ped into 
the well. Between the  two groups of holes is a seat or seal which supports the  string  of 3-in. pipe. 
The 1-in. pipe is supported from th e  top  of the 
well by m eans of a coupling on the stuffing-box.

In  steam ing a  well the procedure is as follows : 
The w ater from the  p lan t a t  abou t 320° is forced 
down into th e  well between th e  3-in. and the  6-in. pipes a t  a pressure of abou t 100 to  250 lb. This 
water, having a specific g rav ity  of 0-9, rises to  the 
top  of th e  dome, m elting sulphur as it  rises. The melted sulphur (specific g rav ity  abou t 2) drops to  
the bottom  of th e  well where it is forced up the 
3-in. pipe a short distance by  the  dome pressure. 
The compressed a ir of varying pressure under 
500 lb. raises the  sulphur to  th e  surface. U nder certain  conditions sufficient sulphur will be melted 
by the  w ater to  perm it th e  well to  operate for weeks and m onths a t  a  tim e. U nder o ther conditions, sufficient sulphur is no t m elted and th e  sulphur 
elevation lowers so th a t  ho t w ater enters the  3-in. 
pipe. Coming to the surface such w ater flashes into 
steam  when it reaches the atm osphere pressure and

the well is said to  "  blow.” Air is then  cu t off 
from th e  well and w ater is pum ped down th e  3-in. 
and 6-in. pipes until sufficient sulphur is again 
m elted, which usually requires about a three-hour period.

Production Capacity.— Based on th e  experience 
of older sulphur mining operations, the  power p lan t 
a t  B arba was designed for a capacity of about 
300 long tons of sulphur per day. The production 
has been far greater th an  th is am ount ; it has 
reached oyer 1,400 long tons per day a t  tim es and is now averaging over 1,200 long tqns per day. 
This success is due in p a r t to  a thorough under­standing of mining conditions a t the Lake Peigneur 
dome by the field operating crew and in p a r t to  
m ost efficient operation of th e  power p lant. The very m odern and efficient m achinery also is a contributing 
factor. In  the mining operations every consideration 
has been given to  the principles of therm odynam ics 
involved. Since the  beginning of production on 
O ctober 20, 1932, nearly  200,000 long tons of 
sulphur has been produced. This sulphur as it 
comes from  th e  wells is 99-92% pure. One well 
has produced nearly 50,000 tons and is still producing 
continuously.

Future o f Frasch Process.— Successful mining of 
sulphur since 1893 has involved th e  solution of hundreds of seemingly insolvable mechanical 
problems. T he process as practised has been perfected to the  last detail. B ut it  should be borne 
in m ind th a t  m ost of the  sulphur produced so far 
has been mined under ideal conditions. Since m any of these ideal deposits are on their w ay tow ard 
exhaustion, future developm ents in th e  Gulf coastal 
country  will involve some very interesting new 
problems. One of th e  first of these problems is the 
one th a t  has more or less been solved a t  B arba— th a t  is, mining from beneath  w ater and marsh 
lands. Even here there are m any details y et to  be contended w ith ; am ong these is th e  subsidence 
of th e  lake bottom . A nother problem  to be solved 
is th e  mining of deep deposits. In  th e  solution of all of th e  problem s is the question of costs. Added 
to  the high production costs accompanying severe m ining operations are increased taxa tion  and 
excessive royalty  dem ands. On th is account all 
new departures involving higher costs m ust be 
considered carefully, for there is always a possibility 
of increased com petition from pyrites and by­
product sulphur.S e d im e n ta t io n .—A paper by R. F. Stew art 
and E. J. R oberts presented before th e  Institu tion  
of Chemical Engineers on October 6 last gave the results of a survey of the theory  and practice of 
the sedim entation of fine particles in liquids. The 
authors say th a t  practical in terest in sedim entation 
lay  for a  long tim e alm ost entirely w ith the m etal­lurgical industry  and th e  engineers in th is field 
con tribu ted  greatly  bo th  to  the theory  and practice. 
A t th e  present tim e, sedim entation equipm ent is 
a  v ita l p a r t of, m any other industries and its  field 
of use is continually  expanding. The basic theory  
is old, b u t its lim itations and modifications are still b u t p artia lly  developed. Especially in the  realm of flocculent suspensions is the  underlying theory 
incomplete. P ractical testing  m ethods for d ete r­
mining sizes of machines to  be used are available, 
b u t the  invention and developm ent of new machines 
will no doubt be greatly  stim ulated  by  further investigation of the  m any interesting phenom ena 
observed in practice and as fresh problems are 
uncovered.
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S H O R T  NO TIC ES
H and T r a m m in g . — The equipm ent necessary for hand-tram m ing  operations is discussed by Lucien 

E ato n  in th e  Engineering and M in ing  Journal for 
Septem ber.

M ine O rg a n iza t io n .—In  Revue de VIndustrie 
M inérale  for A ugust 15 th e  rational organization of 
work in m ines is discussed by P. A udibert.

Jelubu D re d g e .— A paper by  E. F. H arris on 
th e  construction  of th e  Jelubu dredge, F.M .S., 
delivered Uefore th e  D redging Association of 
Southern M alaya, is reproduced in th e  Far Eastern  
Review  for August.

T a c h e o m e t r ic a l  L ev el l in g .— R. M cAdam gives 
the  results of a  p rac tica l and theoretical investiga­
tion  into the  precision of tacheom etrical levelling in 
the  Colliery Guardian  for Septem ber 29.

F lo ta t io n  of M oth er  Lode O re.—In  Engineer­
ing and M in ing  Journal for Septem ber th e  re­
modelled p lan t of th e  Idaho  M aryland Mines Co. a t 
Grass Valley, California, is described b y  E. W. Ellis.

D u sty  Coal.— A m ethod for determ ining the  
dustiness of coal or coke is described by A. R. 
Powell and C. C. Russell in Industrial and Engineering 
Chemistry (Analytical Edition) for Septem ber 15.

W elding.— “ W elding and Allied Processes for 
Engineering P urposes,” a  Cantor lecture delivered 
before th e  R oyal Society of A rts by  A. Stephenson in M arch last, is reproduced in th e  Journal of th e  
Society for Septem ber 15.

P la c e r  G old .—T he use of th e  microscope in the  
evaluation  of placer-gold deposits is described by 
A. L. Crawford in M ining  and Metallurgy for 
Septem ber.

G eo p h ys ics .— H . L undberg and F. K ihlstedt discuss geophysics applied to  geology in th e  
Canadian M in ing  Journal for September.

E le ctr ic a l  P r o sp e c t in g .— R. P . du C eccatty  describes th e  electrical prospecting of th e  sub-soil 
and th e  application  of th e  various m ethods in 
m ineral prospecting in th e  Revue de l ’Industrie  
M inérale  for Septem ber 15.

M ig ra tion  of Gold. —A research carried out in New G uinea on th e  chem ical m igration of gold is 
described b y  R. B lanchard in th e  Engineering and 
M ining  Journal for September.

S a d d le  Reefs .— In  M eta llundE rz  for Septem ber 1 D r. E . Seidl discusses th e  tectonics of th e  saddle- 
reef form ations in southern  Australia.

T h u n d er  M o un ta in ,  Idaho.— C. P. Rossdescribes th e  geology of th e  T hunder M ountain 
m ining d istric t, Idaho , in  Economic Geology for Septem ber-O ctober.

A sbesto s  M in ing  in  R uss ia .— R ussian asbestos- m ining m ethods are described by W. A. RuK eyser 
in th e  Engineering and M in ing  Journal for September.

Gold M ines  of  Le C h â te le t .—The geology of the  gold m ines of Le C hâtelet (Creuse) and th e  m ethods 
of m ining em ployed th ere  are described by  M. 
Filippini in th e  Revue de l ’Industrie M inérale  for 
Septem ber 1.

Lead S cr a p .— Lead scrap  and its effect on the  
lead m arket is discussed by S. Tzach in th e  Engineer­
ing and M in ing  Journal for Septem ber.

S e d im e n t a r y  V o lca n ism .— Dr. H . G. Kugler 
describes th e  effects of sedim entary  volcanism  in 
T rin idad  in th e  Journal of th e  Ins titu tio n  of 
Petroleum  Technologists for Septem ber.

M ining  Laws of N orw ay .— In Tidsskrift Jor 
K jem i og Bergvesen of Oslo, No. 3, 1933, H . H . 
Sm ith has ex trac ted  th e  U nited S tates B ureau of 
Mines Inform ation Circular No. 6654 and calls a tten tio n  to  certain  m inor m istakes contained 
therein.

R E C E N T  P A T E N T S  P U B L I S H E D
A copy o f the specification o f any o f the pa ten ts  m entioned in  

this colum n can be obtained by sending  I s .  to the P a ten t Office, 
Southam pton B u ild ings, Chancery Lane, London, W .C . 2 , w ith  
a note o f the number and  year of the pa ten t.

35,922 of 1931 (396,690). C. R .  K u z e l l ,  Arizona. 
Complex sulphide ores are given an intensive 
oxidizing trea tm en t in order to  recover volatile 
elem ents in th e ir gaseous s ta te  and to  form  an 
iron oxide m elt from  w hich copper m ay be d irectly  
recovered by  a  converting operation.

2,137 of 1932 (395,760). K. W. Y o u n g  and 
I m p e r i a l  C h e m i c a l  I n d u s t r i e s ,  L t d . ,  London. 
Plum biferous py rite  ores are subjected  to  a con­
tro lled  roasting  operation  by w hich th e  lead 
sulphide is volatilized and recovered in  th a t  form.

2,404 of 1932 (396,058). V e r e i n i g t e  S t a h l -  
w e r k e  A.-G., Düsseldorf. Iron  or m anganese ores 
containing arsenic or an tim ony are hea ted  to  a  high 
tem pera tu re  and trea ted  w ith  a m ix tu re  of C 0 2 and 
a  reducing gas, b y  w hich m eans th e  an tim ony or 
arsenic conten t can be elim inated.

4,468 of 1932 (396,460). G e n e r a l  E l e c t r i c  
C o m p a n y ,  H .  W. B. G a r d i n e r ,  and A. B. J a c k s o n ,  
London. A reciprocating pum p in w hich th e  inlet 
valve is adap ted  to  be open during p a r t of th e  
delivery stroke, and w hich th ereb y  re tu rns some 
liquid back  tow ards th e  supply tan k , is found useful 
for th e  pum ping of m ineral pulps.

19,521 of 1932 (397,288). J. G. S t e i n  a n d  C o . ,  
J. F. H y s l o p ,  and R. M a c k e n z i e ,  Bonnybridge, 
Stirlingshire. R oasted shale is trea ted  w ith  h y d ro ­
chloric acid, th e  resulting chloride solutions being 
evaporated  and th e  residue trea ted  by  air or steam  
to  recover th e  acid. The residue is th en  hea ted  in  a 
reducing atm osphere to  produce a m ix tu re  of inert 
alum ina and soluble iron oxide.

24,093 of 1932 (396,233). D. M a c L e a n ,  B rakpan , T ransvaal. A classifier consisting of a circular 
ta n k  w ith  raised conical bo ttom  and cen tra l 
discharge, th e  last being fed by  a spiral b lade device.

26,817 of 1932 (397,314). H a u s e r  a n d  Co. and J. B. O s t e r m e i e r ,  A ugsburg, G erm any. D evice 
for th e  location of ore-deposits by  a geophysical m ethod.

28,329 of 1932 (397,319). C. T. R a u s c h e n b u s c h  and F. R a u s c h e n b u s c h ,  K irchen a.d. Sieg, 
Germ any. E lu tria tion  ap p ara tu s for th e  separation  
of m ineral partic les of differing specific gravity , 
characterized by  th e  use m ade of back  pressures as an aid to  separation.

29,489 of 1932 (395,912). F r i e d .  K r u p p  
K r u s o n w e r k  A.-G., M agdeburg-B uckau, Germ any. 
Ball- or tube-m ill installations w herebv separated  
coarse m aterial is dried before being re-introduced 
into th e  mill.

36,343 of 1932 (396,608). F. W i e s n e r  and V. 
M a l i k ,  Chrudin, Czecho-Slovakia. A series of 
concentric shells utilized as th e  wall of a ball- or 
tube-m ill are used as a  com bined drying p lan t.

9,205 of 1933 (397,061). N e w  J e r s e y  Z i n c  C o . ,  New Y ork. Im provem ents in th e  “ reflux colum n ” used for zinc purification.
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Copies of the books, e tc ., m entioned below can be obtained through the Technical Bookshop of The M ining M agazine, 724, Salisbury House, London, E .C .2 .
Textbook  of F ire  A ssay ing .  Second edition. By Prof. E. E. B u g b e e .  Cloth, octavo, 299 pages, 

illustrated. Price 18s. 6d. London : Chapm an and 
Hall.

On th e  M in e ra lo g y  of S e d im e n ta r y  Rocks :A Series of Essays and a B ibliography. By Prof. 
P. G. H . B o s w e l l .  Cloth, octavo, 393 pages. 
Price 21s. London : Thom as M urby and Co.

M ineral D ep o s i t s  of th e  C an a d ia n  Sh ie ld .  By Dr. E. L. B r u c e .  Cloth, octavo, 428 pages, 
illustrated. Price 25s. Toronto : The M acmillan 
Company of Canada.

M inera ls  and th e  M ic ro sc o p e  : An in troduc­tion to  th e  study  of petrology. Third edition, w ith 
the section on petrology entirely  rew ritten  and 
enlarged. B y  H . G. S m i t h .  Cloth, octavo, 124 
pages, illustra ted . Price 5s. London : Thom as 
M urby and Co.

The M inera l  In d u stry  : I ts  S tatistics, Techno­logy, and Trade, 1932. Vol. 41. E dited  by G. A. 
R o u s h .  Cloth, octavo, 680 pages. Price $12-00. 
London : M cGraw-Hill Publishing Co.

E le m en ts  of O ptica l  M in e ra lo g y  : P a rt II , Descriptions of M inerals. Third edition. B y Prof.
A . N. W i n c h e l l .  Cloth, octavo, 459 pages, illus­
trated . Price 37s. 6d. London : Chapm an and Hall.

Mines D e p a r tm e n t  : L ist of Mines in G reatBritain and th e  Isle of Man, 1932. Paper covers, 
359 pages. Price 10s. London : H.M. S tationery 
Office.

The C ou ntry  A ro u nd  H o lm f ir th  and  Glossop : Geological Survey of G reat Britain.
Explanation of Sheet 86. By C. E. N. B r o m s -
h e a d ,  W . E d w a r d s ,  D. A. W r a y ,  and J .  V.
S t e p h e n s ,  with notes by  G. V. W i l s o n  and W .
L l o y d .  Paper boards, 194 pages, illustrated. 
Price 4s. L ondon: H.M. Stationery  Office.

Gold in C anada, 1933. By A. H . A. R o b i n s o n .  Canadian D epartm ent of Mines Publication No. 734. 
Paper covers, 92 pages, illustrated . Price 20 cents. O ttaw a : Mines Branch.

Nyasaland P r o te c to r a te  : W ater Supply In ­vestigation Progress R eport No. 2, 1932. Paper 
folio, 21 pages, w ith  appended sta tistics, plates, and maps. London : Crown Agents for th e  Colonies.

South A u stra lia  : D epartm en t of Mines Review for H alf-year ended December 31, 1932, No. 57. 
Paper covers, 103 pages, illustra ted . Adelaide : 
D epartm ent of Mines.

British G uia na  : Lands and Mines D epart­m ent R eport, 1932. Paper folio, viii -(- 14 pages. 
London : Crown Agents for th e  Colonies.

Rubber in  C h e m ic a l  E n g ineer in g .  By H. P. 
S t e v e n s  and M. B. D o n a l d .  Paper covers, 57 
pages, illustrated . Price l£d . L ondon : The Rubber Growers’ Association.

Gold : R eprin t from th e  Times. Cloth, octavo, 
238 pages, illustrated. Price 6s. London : Times Publishing Co.

The Art of W ater F ind ing,  w ith notes on the  effect of m etals. By M. E. P o g s o n .  Paper covers, 
32 pages, illustrated. Price Is. 8d. Lindfield, Sussex : British Society of Dowsers.

C on so l id ated  Main Reef.—This com pany was formed in 1896 and works gold-mining properties 
situated  on th e  W est Central R and. The report for 
th e  year to  June 30 last shows th a t  a record tonnage 
of 1,013,058 tons of ore was mined, th e  am ount milled, after sorting out waste, being 892,500 tons, 
which yielded 290,509 oz. of gold, w orth / 1 ,497,058. 
The revenue was increased by th e  osmiridium and silver recovered to  ¿1,498,872. W orking costs 
am ounted to  ¿1,088,490 and the  working profit to  
¿410,382, dividends declared during th e  year 
absorbing ¿166,696, equal to  13f% . The ore 
reserves a t the  end of th e  year were estim ated to  
be 2,343,460 tons, averaging 6-4 dwt. in value, as com pared w ith 1,793,740 tons, averaging 6'8 dwt., 
a t th e  end of th e  previous year. These figures are 
calculated on th e  s tandard  price for gold and it is estim ated th a t  under present conditions there are 
1,087,800 tons of ore, averaging 3-9 dwt. in value, 
which can  be included in th e  reserves, giving a 
combined to ta l of 3,431,260 tons, averaging 5'6 dwt. 
in value.

New M odderfonte in .— Form ed in 1888, this com pany operates gold-mining properties on the  
Far E ast Rand. The report for th e  year to  June 30 
last shows th a t a record tonnage of 2,082,000 tons 
was milled, yielding 698,855 oz. of gold, w orth 
¿3,577,545, silver and osmiridium recovered bringing 
the  to ta l revenue up to  ¿3,587,854. W orking costs 
to ta lled  ¿1,538,385 and the working profit was ¿2,049,469, dividends equal to  102|%  being 
declared during th e  year and absorbing ¿1,425,000. 
The available ore reserves a t th e  end of the  year were estim ated to  be 5,300,700 tons, averaging
7-3 dwt. in value, calculated on the  1932 price.for 
gold. This figure shows a decrease of 794,300 tons 
in am ount and 0-4 dwt. in value when compared 
with the  figures for the  previous year. Under present conditions there are available an additional 2,317,000 
tons of ore averaging 3-2 dwt. in value.

M odd erfon te in  East.—This com pany, formed in 1917, works a gold-mining property  on th e  Far 
E ast Rand. The report for th e  year to  June 30 last shows th a t  908,500 tons of ore was crushed and 
yielded 252,652 oz. of gold, w orth ¿1,307,626, silver 
and osm iridium bringing th e  to ta l revenue up to  
¿1,311,406. W orking costs totalled  ¿920,429, 
leaving a working profit of ¿390,977. Dividends 
declared during the  year absorbed ¿209,431, equal 
to  22£%. The available ore reserves a t th e  end of 
the  year were estim ated on the  standard  price for 
gold and totalled  2,045,700 tons, averaging 5-9 dwt., 
as against 1,997,000 tons, averaging 6-0 dwt. a t 
th e  end of the  previous year. U nder present 
conditions it is estim ated th a t  there are immediately 
available an additional 1,949,000 tons averaging 
3 5 dwt. in value.Nourse  Mines.—This com pany was formed in 
1894 and operates gold-mining properties on th e  Central Rand. The report for th e  year ended June 30 
last shows th a t  853,200 tons of ore was crushed, yielding 239,479 oz. of gold, w orth ¿1,220,326, the 
silver and osmiridium recovered increasing the  to ta l 
revenue to  ¿1,222,395. W orking costs am ounted to ¿993,487 and th e  working profit to  ¿228,908. 
Dividends declared during the  year, equal to  13f% , 
absorbed ¿107,754. The available ore reserves a t 
June 30 last were estim ated to  be 1,767,100 tons, 
averaging 5-9 dwt. in value, as com pared with 
1,501,900 tons, averaging 61  dwt., a t the  end of the
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previous year. U nder th e  conditions now obtaining 
in South Africa it is estim ated  th a t  an  additional 
1,844,600 tons of ore, averaging 4 0 dw t. in v a lu e , 
could be included in  th e  reserves.

R o o ib e rg  M in era ls  D e v e lo p m e n t .— Form ed in 1908, th is  com pany w orks tin-m ining properties in 
th e  W aterberg  d is tric t of th e  T ransvaal. T he report 
for th e  year to  June 30 last shows th a t  th e  m ain 
p lan t trea ted  24,064 short tons of ore assaying 
2 41% m etallic tin , w hile th e  alluvial p lan t, 
operating  only p a r t of th e  year owing to  w ater 
shortage, trea ted  18,952 tons of m aterial, th e  to ta l 
o u tp u t from bo th  p lan ts am ounting to  722 long tons 
of concentrates, containing 6T58%  tin . The 
accounts show a w orking profit for th e  year of 
¿32,490 and, a fter allowing for th e  sum  brought in, 
there was an  available to ta l of ¿42,830. Of th is 
am ount ¿4,962 was allowed for p lan t repairs, 
exploration, and taxa tio n , ¿15,000 transferred  to  
reserve, ¿9,000 absorbed in th e  paym ent of a 
dividend, equal to  5% , and ¿13,868 ea rn ed  foward.

S h e r w o o d  S ta rr .—This com pany, form ed in 1923, operates gold-m ining properties in Southern 
Rhodesia. T he rep o rt for th e  year ended June 30 
last shows th a t  66,900 tons of ore, averaging 27s. Id. per ton , was milled, yielding 20,584 oz. of gold, th e  
recovery from  curren t slimes re-treated  and from 
concentrates trea ted  a t th e  Cam and Motor mine 
bringing th e  to ta l yield to  21,383 oz., w orth  ¿90,665. 
T he accounts show a balance of ¿18,162 to  be carried 
to  th e  appropria tion  account and th is, added to  th e  
sum  brought in, gave an  available to ta l of ¿30,957, 
of which ¿25,000 was absorbed as dividends, equal 
to  25% , and th e  balance of ¿5,957 carried forward. 
T he ore reserves a t th e  end of th e  year were 
estim ated  to  be 278,000 tons, averaging 38s. in 
value, as com pared w ith 246,000 tons, averaging 
44’5s., a t  th e  end of th e  previous year.

N a r a g u ta  D u r u m i  Areas.—This com pany was form ed in 1929 and owns alluvial tin  properties in 
N orthern  Nigeria. T he report for th e  year ended 
M arch 31 la st records th e  closing down of production  
operations in  April, 1932, and th e  handling of its 
quota, assessed a t 52 tons per annum  in Ju ly , 1932, 
b y  th e  p a ren t com pany. The accounts for th e  year 
under review show a working profit of ¿432, against 
a  loss of ¿180 for th e  previous year.

R ukuba Tin .— Form ed in 1924, th is com pany 
operates alluvial tin  properties in N orthern  Nigeria. 
T he report for th e  year to  M arch 31 last shows th a t  
th e  areas continued to  be worked under the  tribu ting  
agreem ent w ith  T in Fields of Nigeria, L td ., th e  y ea r’s o u tp u t am ounting to  16} tons, against 
26} tons in th e  previous year. T he accounts show 
a  w orking profit of ¿16, as com pared w ith  a  loss of 
¿377 for th e  previous year.

Tin  F ie lds  o f  N iger ia .—This com pany, formed in 1928, operates alluvial tin  properties in N orthern  
Nigeria. T he rep o rt for th e  year to  M arch 31 last shows th a t  th e  com bined quo ta  production  of the  
com pany w ith  th a t  of R ukuba T in am ounted to  
28} tons, as com pared w ith  63} tons in  th e  previous 
year. T he accounts show a  profit of ¿237, increasing 
th e  sum  brought in to  ¿327, w hich was carried 
forward.T e m o h  Tin.—This com pany was form ed in 1927 
and  owns alluvial t in  p roperty  in  th e  B atang  
Padang  d istric t, F.M.S. The report for th e  year 
to  June 30 last shows th a t  th e  dredge rem ained 
closed during th e  year, th e  proceeds from th e  sale 
of its quo ta  covering m ain tenance expenses. The 
accounts show a loss of ¿1,091, offset by income ta x  
reserve not now required. The carry  forw ard has

been increased to  ¿7,666. D redging operations 
were resum ed on Ju ly  1 last.R en o ng  T in .—This com pany, form ed in 1913 
to  acquire alluvial tin  areas in  Lower Siam, is now 
working ground in th e  R asa d is tric t, F.M .S. T he 
rep o rt for th e  year to  June 30 la st shows th a t  
250-34 tons of t in  ore was produced by  Nos. 2 and 
3 dredges from  701,654 cubic y a rd s  of m aterial. 
T he accounts show a profit of ¿9,782, which, added 
to  th e  sum  brought in and increased by  th e  transfer 
of ¿2,500 from  reserve, gave an  available to ta l  of 
¿30,512. Of th is  am ount preference dividends and 
sundry  item s absorb ¿9,388, while ¿3,357 has been 
absorbed as a  div idend, equal to  2}% , leaving 
¿17,767 to  be carried  forward.

P e ñ a  C op per .— Form ed in  1900, th is  com pany 
works th e  Peña copper m ines, s itu a ted  in  th e  
Province of H uelva, Spain. T he rep o rt for 1932 
shows th a t  th e  m ine o u tp u t to ta lled  53,476 tons, of w hich 46,950 tons w as added to  th e  heaps for 
leaching, th e  rem ainder being exported. T he o u tp u t 
of fine copper as p rec ip ita te  was 576 tons, as com ­
pared  w ith  757 to n s in  th e  previous year. Ship­m ents of ore during th e  y ear to ta lled  53,962 tons, 
against 49,074 to n s in 1931. T he accounts show 
a profit of ¿3,025, a profit on th e  sale of investm ents 
increasing th is to  ¿5,181, which added to  th e  sum  
brought in  gave a to ta l of ¿23,594 to  be carried  
forward.

DIV ID E N D S D E C L A R E D
Ayer H ita m .— l} d ., less ta x , payab le O ct. 6. B a n g r in  Tin .—2s., less ta x , payab le Oct. 17. 
C h a m p io n  Reef.— Is. 3d., less ta x , p ayab le  Oct. 14.
C h osen  C o r p o r a t io n .—6Jd., less ta x , payable Sept. 30.
F resn il lo .— 10 cents, less ta x , payable Sept. 30. 
G openg.— 3d., less ta x , payable Sept. 30.
M ount C oo lon .— Is., less ta x , p ayab le  O ct. 26. M urex.— 2s., less ta x , payable Oct. 6.
M ysore .—9d., less ta x , payable O ct. 21.
New Vaal R iver  D ia m o n d .—6d., less ta x , payab le O ct. 21.P en a w a t .— 5% , less ta x , payable Sept. 30. 
P en g ka len .—Pref. 6d., Ord. 3d., less ta x , p a y ­able Oct. 14.
R aw a n g  Tin.— 3d., less ta x , payable O ct. 21. R en o ng  Tin.—6d., less ta x , payable O ct. 11. 
S ia m e s e  Tin .— 9d., less ta x , payab le O ct. 17. 
S on s  of G w alia .— Is., less ta x , payab le O ct. 27. 
T e k k a-T aip in g .— 3d., less ta x , payab le O ct. 28. 
T ra n sv aa l  G .M .E.— 6d., less ta x , payab le Nov. 10.
T ron oh .— l} d ., less ta x , payab le O ct. 7.

N E W  C O M P A N I E S  R E G I S T E R E D
B .A.N .Z . M ines.— C apital : ¿10,000 in  10s.shares. O bjects : To search  for, excavate, and m ine 

ores, sm elt, calcine, m anipulate and tre a t , and  to  
ob tain  asbestos, gold, p la tinum , silver, tin , lead, 
copper, zinc, coal, petro leum , and o ther m etals, etc. 
D irectors : Reginald H . Redford, F redk. W.
M errick. Office: Peek H ouse, 20 E astcheap , E.C. 3.

Gold C oa st  (Ankobra) G old  P r o p e r t ie s .—  Capital : ¿1,000 in 2s. shares. O bjects : To ac t as 
m ine owners, m ining engineers.

T rin id a d  In v e s tm e n ts .— C apital : ¿1,000 in ¿1 
shares. O bjects : To acquire lands, heritages, etc., bearing oil or containing beds, veins, and deposits 
of petroliferous or b itum inous substances, etc. 
O ffice: G ordon S treet, Glasgow.


