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E D IT O R IA L

T HIS year’s recipient of the Redwood 
Medal of the Institu tion  of Petroleum 

Technologists is Dr. Edeleanu, to  whom it 
has been awarded in recognition of his 
discovery and development of a process of 
extracting mineral oils by means of liquid 
sulphur dioxide.

DR. HAROLD MOORE, for m any years 
D irector of Metallurgical Research 

a t Woolwich, has been appointed Director of 
the British Non-Ferrous Metals Research 
Association in succession to  Dr. R. S. 
H utton, who has proceeded to Cambridge 
to  take up the newly-created Goldsmiths' 
Professorship of Metallurgy.

MEX IC O ’S reputation as a silver- 
producing country is already widely 

known, but perhaps it is not so well realized 
th a t it has potentialities as a producer of gold. 
In this issue Mr. Lynwood Garrison, who will 
be well known to m any of our readers, 
examines Mexico’s position as a precious 
metal producer and puts forward a plea for 
the réintroduction of a bimetallic m onetary 
standard.

A N EW  session at the Sir John Cass 
Technical In stitu te  was inaugurated 

on October 6, when the custom ary address 
was given by Viscount Burnham. After the 
ceremony the several departm ents were 
thrown open for inspection. The institu te 
makes a specialty of evening classes for 
those who are engaged in business during the 
day and affords facilities for education in 
chemistry, metallurgy, geology, and oil 
technology.

T H E likelihood th a t new taxation  would 
be imposed in Kenya was discussed in 

the August issue of the M a g a z in e  in 
the course of a review of the report of 
Lord Moyne. The recent imposition of a so- 
called non-native poll tax  in Tanganyika 
has aroused the fears of the white population 
of the other E ast African colonies, where 
it is suggested th a t organized opposition m ay 
be set up to  delay the imposition of further 
taxation  until governmental costs have been 
considerably reduced.

M IN ER A L production in the  U nited 
S tates during 1931, as shown by an 

advance sum m ary issued by the Bureau of 
Mines, declined in value by 33 per cent, 
when compared w ith th a t for the  previous 
year, the ou tput of metallic minerals 
falling by as much as 42 per cent, in value. 
Silver, copper, lead, zinc, and iron all showed 
substantial declines in q uan tity  as well as 
in value, but increases were recorded by 
gold, tungsten, and chromium, mercury 
exhibiting a rise in quan tity , bu t a fall in 
value.

RE FE R E N C E  was m ade in the M a g a z in e  
for August to  a proposed aerial survey 

of the Rand. We learn from the South 
African Engineering and M ining Journal 
th a t this is not correct, bu t our contemporary 
adds th a t, although the project has not been 
seriously considered, “ as regards the eastern 
and western extrem ities of the Rand, an 
aerial survey would probably be of value from 
a mining point of view .” The statem ent of 
our Johannesburg correspondent m ay, there
fore, only be an intelligent anticipation of 
events.

IN 1928 the publication of “ A Sketch of 
Malayan Mining ” gave mining men 

a glimpse of Mr. J. B. Scrivenor, until lately 
the geologist to  the Federated Malay States 
Government, in a lighter mood and served 
to  reveal his undoubted ta len t as a  writer 
to  a wider public. T hat Mr. Scrivenor is 
taking his retirem ent seriously is evidenced 
by the appearance of “ Brigade Signals,” 1 
in which he describes some of his war 
experiences. The book makes entertaining 
reading and Mr. Scrivenor’s m any friends 
will welcome a work which not only deals 
w ith the activities of th e  Royal Engineers 
in war time, but adm irably illustrates the 
au th o r’s character.

AN inquiry into the cause of an accident 
a t the W itw atersrand Gold Mining 

Company’s mine on June 11, when two 
Europeans and five natives lost the ir lives, 
is said to  have disclosed features not 
previously encountered on the R and and

1 ' ‘Brigade S ignals.” B y  J. B. Scrivenor. Oxford: 
B asil Blackwell. P rice  6s.
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in order to examine the possible existence 
of a new mining hazard on the field a fresh 
inquiry has been ordered. The men involved 
were members of a p a rty  drilling into old 
workings of the Knights Central Mine in 
search of water. W hen the last hole was 
drilled a flow of water, estim ated at 18,000 
gallons an hour, resulted, but the workers 
were overcome by fumes which, it is 
suspected, were given off by the water 
and the nature of which it will be the business 
of the second inquiry to  ascertain.

Sir Ronald Ross
By the death of Sir Ronald Ross the world 

has lost the most widely-known of the 
pioneers responsible for the advance of 
modern knowledge in the field of tropical 
medicine. His name will always be associated 
with the rem arkable discoveries which 
proved conclusively th a t m alaria was 
conveyed to hum an beings by the 
anopheles mosquito, thereby immediately 
revolutionizing the views of the medical 
world of his time and indicating directly 
the means by which the dread disease might 
most effectively be fought. The effect of 
his work on the spread of modern civilization 
is so great as to  be almost immeasurable. 
The building of the Panam a Canal was, 
for example, a project made easy of fulfilment 
when the fever-infested region to be 
penetrated had been made safer for the 
white man. Certain it is th a t Sir Ronald’s 
work served to  show, more clearly than 
anything achieved before, the benefits th a t 
might accrue to m ankind by the application 
of the results of careful scientific research 
and his discoveries m ust have m eant the 
saving of millions of human lives.

Ronald Ross was born in India, the 
son of an Indian Army officer, and, after 
training at St. Bartholomew’s Hospital, 
he entered the Indian Medical Service in 
1881. His routine work in connexion with 
the Service left him little time for private 
investigations, but served nevertheless to 
bring him closely in contact with the ravages 
of malaria and to arouse in him a desire to 
discover how the disease was spread. The 
contemporary notions of an impalpable 
miasma pervading the marshy regions of the 
tropics seemed insufficient to explain the 
transmission of the disease to the blood of 
a healthy hum an being and, with the 
knowledge th a t the fever was caused by 
the presence of a parasite in the blood,

his work became centred on the discovery 
of the agent responsible for carrying the 
parasite from infected to healthy patient. 
At this stage in his career he received 
great stimulus from the privilege of con
sultation with another of the great pioneers 
of tropical medicine, Sir Patrick Manson, 
and the line of work then suggested 
to him was ultim ately destined to  prove 
extremely fruitful. W orking on the idea tha t 
the mosquito might prove to  be the carrier, 
it was still long before the final discovery 
was made th a t a  certain type of mosquito— 
the anopheles—was alone responsible. Once 
this im portant fact had been discovered the 
first step in malaria control had been taken, 
since it became one with the control of the 
anopheles mosquito, the chief use of quinine 
from this time on being th a t of a prophylactic. 
Although the discovery had been made, the 
world had yet to be convinced, and it was 
many years before he was able to clear 
Ismailia of the disease and free the Suez 
Canal. His work in Egypt, however, was 
not long in being recognized and he sub
sequently went to  Panam a as adviser in 
malarial control, a work which was carried 
out with conspicuous success by the co
operation of the United States medical 
authorities. Leaving the Indian Medical 
Service in 1899, Sir Ronald joined the 
Liverpool School of Tropical Medicine and 
was largely responsible for its growing 
prestige in the early years of the present 
century. His subsequent work during the 
W ar and at the Institu te bearing his name, 
founded at Putney in 1926, received but 
belated recognition and his financial worries 
were only relieved shortly before his death, 
by the aid of voluntary subscriptions willingly 
forthcoming, in recognition of the inestimable 
value of his life-work to humanity.

The burden th a t malaria has added to  the 
load of the white worker in the tropics is 
enormous and the rapid advance of white 
colonization in various parts of the world 
can only be said to have commenced with 
the discovery of the causes of malaria. The 
reputation of the west coast of Africa, 
for example, as the “ W hite Man’s Grave ” 
rapidly disappeared as the country grew to 
be a thriving colony when once the nature of 
malaria and the manner in which it could be 
controlled were fully understood. The white 
pioneer has still to go into places where 
malaria cannot be brought under control— 
as, for instance, during prospecting and 
exploration work—but once a project has
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been located the site can be cleared and made 
safe for all time by the methods made known 
to  the medical world in the discoveries of 
Sir Ronald Ross. His name, therefore, can 
be linked with mining in many parts of the 
world where healthy camps are now 
established and it was, indeed, fitting tha t 
an expedition from the Ross Institute, under 
Sir Malcolm W atson, should have been given 
the task  of clearing the Northern Rhodesian 
mines of this disease. Truly he deserved well 
of his generation.

M etalliferous M ining in Britain

Extensive reference to the prospects of 
metalliferous mining in this country and to 
the directions in which assistance from public 
funds m ight be most profitably applied for 
its resuscitation was made in the August 
issue of the M a g a z in e  in the course of 
a review of the report of the Advisory 
Committee for the Metalliferous Mining and 
Quarrying Industry for 1932. The oppor
tun ity  to  return  to the subject is occasioned 
by the appearance of the report of the Mines 
D epartm en t1 on Metalliferous Mines and 
Quarries for 1931, which not only deals with 
the health and safety of the workers, but 
contains, in addition, a great deal of general 
statistical information as to  the size and 
nature of the mineral workings.

The quarrying industry occupies first 
place in the report and certain developments 
clearly show how the depressed conditions 
at present prevailing are being countered. 
The demand for extensive supplies of 
crushed m aterial for road and building 
work has encouraged large-scale quarry 
operations and the adoption of mechanical 
appliances. Since the pre-war period, it is 
stated, the output of mineral from the 
quarries of th is country has increased by 
three-sevenths and, although the number of 
quarries a t work has declined by one-hfth, 
the average output of each quarry has 
increased by three-fourths. The reports of 
the various divisional inspectors continue 
to  emphasize the manner in which steam  is 
being displaced by electrical power, which is 
not only used for the operation of crushing 
and grinding plant, bu t also for th a t of 
cranes and mechanical excavators, and it is 
estim ated th a t nearly three times as much

1 R eports of H.M. Inspectors of Mines and  
Quarries : M etalliferous Mines and  Q uarries :
H.M. S ta tionery  Office. Price 9d.

electricity was consumed in the quarrying 
industry in 1930 as in 1924. Employment 
during the year under review was considered 
to  be fairly good, and was much as in the 
previous year, 266 days having been worked. 
I t  is gratifying to  note th a t except for the 
years 1921 and 1922 the fatal accident rate 
in quarries has never been so low as it was 
in 1931 and it is felt th a t the good effects 
of the safety-first campaign are still being 
experienced. Altogether it can be accepted 
th a t the position of the industry  is such that 
it could hardly fail to  profit by any improve
m ent in general trading conditions.

A ctivity a t the mines coming under the 
Metalliferous Mines Regulation Acts was 
much curtailed during 1931, the continued 
and serious decline in the price of non- 
ferrous metals having a m arked effect on 
employment, in spite of the beneficial effect 
of the departure from the gold standard in 
September of the year under review. For the 
year there were 277 mines a t work, as 
compared with 310 in 1930, the aggregate 
value of the mineral raised falling by 
£1,096,000 to  £2,136,000, while the average 
number of men employed fell from 13,417 
to 9,773. These figures apply to  most sections 
of the industry, the ou tput of iron ore, for 
example, being over 40% lower than  in 1930, 
while work on non-ferrous mines was much 
curtailed, although a notable exception to 
the general decline was furnished by the 
increased production of dressed lead ore, 
chiefly in Derbj^shire. In  addition, the 
production of minerals associated with non- 
ferrous ores, such as barytes and fluorspar, 
was substantially less than  in 1930, as was 
the output of other products, such as po tter’s 
clay, rock salt, slate, and gypsum. In dealing 
with the health of the workers in the 
metalliferous mines it is recorded th a t the 
position with regard to  dust prevention 
notably improved during the  year. In the 
slate mines dust traps of an improved type 
are now extensively employed for use with 
power drills and means have also been found 
to  collect the dust made in the course of 
sawing and splitting operations, while in the 
dressing sheds good results have been 
obtained by insistence on periodical sweeping 
of the working places and the plentiful use 
of water. In the northern mining division 
dust traps or respirators are now in use a t the 
smaller mines where the installation of water 
is not practicable. Speaking generally, it 
may be said th a t mine managers are paying 
increased a tten tion  to  ventilation and have
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successfully introduced the use of auxiliary 
fans in mine workings, headings, and 
confined places. As with the quarrying 
industry, there is evidence tha t all-round 
efficiency of operation at the larger under
takings continues to  improve and the 
industry only awaits the return of better 
prices for its output.

Gold in Canada
To the gold of the Rand and of other 

parts of Africa a tten tion  has frequently 
been directed in the M a g a z in e , while last 
m onth, in the course of a review of mining 
in British Columbia, some account was given 
of the gold-mining activities in th a t province. 
Canada as a whole, however, now claims 
notice by reason of the appearance of 
a b u lle tin 1 issued by the D epartm ent of 
Mines which is devoted to  the gold-mining 
industry of the Dominion. The importance 
of gold a t the present time has on several 
occasions been emphasized in these columns, 
yet the departm ent concerned in the 
production of the present bulletin has chosen 
such a commendably opportune moment for 
its publication as to  deserve some notice, 
the im portance of the subject-m atter being 
sufficiently obvious when it is remembered 
th a t Canada as a  gold producer is second 
only to  South Africa.

In the introduction to  the bulletin Mr. John 
McLeish, D irector of the Mines Branch, 
describes it as an a ttem pt to  present in brief 
form such a picture and description of the 
industry as will show the extent of mining 
and production operations now in progress 
at the principal mines. The records and 
descriptions are prefaced by short discussions 
of such topics as the properties of gold and its 
mode of occurrence in nature, the history of 
its use in the arts and commerce, the history 
of world production, the types of ore from 
which it is recovered, and the history of its 
production in Canada. The value of the book 
has been increased by the simultaneous 
production by the Geological Survey of 
a companion volume descriptive of the gold 
occurrences of the  Dominion. Gold was first 
discovered in Canada early last century 
and up to  1895 the greater part of the 
m etal produced cam e from the British 
Columbian placers, although there was 
substantial production from the Nova

1 Gold in C anada. B y A. H . A. Robinson, 
C anadian D e p artm en t of Mines P ublication  No. 730. 
P rice  20 cents.

Scotian mines and the placers of Quebec. 
In 1896 the discovery of rich placers on the 
Klondike River in the Yukon initiated 
a second period of intensive gold production, 
which was a t its peak in 1900, when the 
Canadian output reached 1,350,057 oz. 
From this period to  1909 the industry showed 
a continuous decline, but with the discovery 
of the Porcupine field the country then 
entered its th ird  and most im portant period 
of gold-mining activity, which has yet to 
reach its zenith. The success attending the 
developments of the Porcupine and Kirkland 
Lake areas served to intensify the search for 
gold and in 1924 the Rouyn field was dis
covered, which resulted in Quebec becoming 
the second largest producer of gold in the 
Dominion, while discoveries in Manitoba 
have made the output of th a t province 
almost equal to th a t of British Columbia. 
Exam ination of the statistics of production 
show th a t during 1930 auriferous quartz 
mines contributed 84-8% of the to ta l 
production, Canadian smelters in base bullion 
and blister copper recovered 8-2%, gold in 
ore treated  abroad am ounted to 5%, while 
the alluvial deposits contributed only 2%, 
the to ta l output for the year being 
2,102,068 oz., a figure which in 1931 had 
grown to 2,695,209 oz.

An examination of the statistics available 
for 1930 shows th a t in th a t year the Union 
of South Africa contributed about 53-5% 
of the world’s output of gold, Canada 
10-43%, the United States 10-42%, Russia
6-5%, and Australia 2-3%, and there is 
a t the moment no indication th a t this 
position is likely to  undergo much change. 
I t  m ay be many years before the Rand output 
begins seriously to  decline—especially if the 
low-grade ore is dealt w ith—while the 
Canadian output, if it does not show any 
considerable increase on its present figure, 
should be m aintained for some time to  come. 
The Porcupine and K irkland Lake fields, 
which in 1931 produced 74-7% of the total 
output, are expected to continue to be the 
predominating factors, and it is worth 
noting th a t the increase in their production 
in 1931 over th a t of 1930 was practically 
equal to  half the to tal output of all the other 
gold-producing mines in Canada in the former 
year. An industry built up on the pertinacity 
of courageous explorers may be held to  be 
deserving of success and the im portant gold- 
mining industry of the N orth American 
Dominion is a worthy monument to the old- 
time pioneers.



R E V IE W  O F  M IN IN G
Introduction.—The publication of the 

satisfactory final results of the W ar Loan 
Conversion scheme and the partial lifting of 
the Treasury embargo on new capital issues 
have served somewhat to clear the air and 
indications th a t public confidence in the 
future of industrial investm ents is growing 
are not lacking. There is still uneasiness, 
however, over the continued depressed 
condition of world trade and much is hoped 
from the world conference on monetarypolicies 
which is to be held  in London this autum n.

Transvaal.—The output of gold on the 
Rand for September was 912,870 oz. and in 
outside districts 48,631 oz., making a to ta l 
of 961,501 oz., as compared with 991,322 oz. 
in August. The num ber of natives employed 
in the gold mines a t the end of the m onth 
totalled 216,398, as compared with 217,658 
at the end of August.

The report of the Sub Nigel, L td., for the 
year to June 30 last shows a profit of 
£831,964, which, added to the sum of 
£46,869 brought in, gives an available total 
of ¿878,833. Of this am ount £562,500 has 
been distributed as dividends, equal to 
7s. 6d. per share, £69,954 spent on equipm ent 
and shaft sinking, £141,048 set apart for 
taxes, £61,332 paid to the Governm ent as 
participation in profits, and £1,481 paid on 
m iners’ phthisis account, leaving a balance 
of £42,518 to be carried forward. The ore 
milled during the year am ounted to 435,700 
tons, against 378,000 tons for 1930-31, the 
yield falling from 17-648 dwt. to  17-207 dwt. 
per ton. The ore reserves a t June 30 last 
were estim ated to be 1,320,000 tons, of an 
average value of 17-6 dwt. over a stoping 
width of 29 in., as compared w ith 1,206,000 
tons, averaging 17-3 dwt. over 27 in., at 
June 30, 1931.

The New M odderfontein company during 
the year to June 30 last showed a profit of 
£1,851,615, making, w ith the balance of 
£242,082 brought in and other items, an 
available to ta l of £2,094,572. Of this am ount 
£1,505,000 was distributed as dividends, 
equal to 107|% , and, after making allowances 
for taxation  and other purposes, there was 
an unappropriated balance of £220,246 to be 
carried forward. The tonnage milled during 
the year reached 2,000,000, against 1,934,000 
in the previous year, the yield falling, 
however, from 8-667 dwt. to  7-881 dwt. per 
ton. The available ore reserves at the end

of the year showed a further shrinkage, being 
estim ated at 6,009,500 tons, averaging
7-7 dwt., as compared with 6,789,000 tons, 
averaging 8-0 dw t., a t June 30, 1931.

The report of Modderfontein East, Ltd., 
for the year ended June 30 last shows a total 
profit of £197,868, making, w ith the sum of 
£167,428 brought in, an available to ta l of 
£365,296. Of this am ount dividends equal to 
20% absorbed £186,161 and, after making 
allowances for taxation and other items, there 
rem ained a balance of £148,316 to  be carried 
forward. During the year 880,000 tons was 
milled, as compared with 850,800 tons the 
previous year, the yield falling from 5-87 dwt. 
to 5-855 dwt. per ton. The available ore 
reserves a t June 30 last were estim ated at
1,997,000 tons, averaging 6-0 dwt., as against 
1,985,600 tons, averaging 5-9 dwt., a t the 
end of the previous year.

The accounts of Nourse Mines, L td., for 
the year to June 30 last show a profit of 
£84,135, which, added to  the £80,800 brought 
in, gave an available to ta l of £164,935. 
Dividends equal to  7 |%  were paid, absorbing 
£58,775, while £33,455 was spent on capital 
account. After accounting for taxation  and 
other items, there remained a  balance of 
£65,974 to be carried forward. During the 
year 841,500 tons of ore was milled, against
805,400 tons in the year to  June 30, 1931, 
the yield rising from 5-906 dwt. to  5-974 dwt. 
per ton. The available ore reserves a t the 
end of the year were estim ated to  be 1,501,900 
tons, averaging 6-1 dwt., as com pared with
1,413,500 tons of the same value a t the end 
of the previous year.

During the year ended June 30 last the 
Consolidated Main Reef Mines and Estate, 
L td., made a profit of £187,144, which, added 
to the sum of £128,585 brought in, gave an 
available to ta l of £315,729. Dividends equal 
to 12j%  were paid during the year, absorbing 
£151,542, and, after allowing for Government 
taxation and other items, there rem ained a 
balance of £125,707 to be carried forward. 
During the year 820,100 tons of ore was 
milled, as compared w ith 773,800 tons for 
1930-31, the working profit increasing from 
£173,706 to £180,639. The available ore 
reserves a t June 30 iast were estim ated to be 
1,793,740 tons, averaging 6-8 dwt., as com
pared with 1,936,560 tons, averaging 6-9 dwt., 
at the end of the previous year.

Accidents a t two of the R and mines were
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reported last m onth. At the Rose Deep a 
pressure burst in No. 1 vertical shaft did 
such damage as was likely to pu t the shaft 
out of commission for a t least two weeks, 
although, fortunately, no one was injured. 
At the Simmer and Jack  mine, however, a 
runaway truck on the Milner main incline 
was responsible for the death of three natives 
and for injuries to three others, while timber 
was extensively damaged. I t  was expected 
that repairs to the incline would take about 
a week.

The accounts of the Johannesburg Con
solidated Investm ent Co., L td., for the year 
ended June 30 last show a profit of £359,675, 
so tha t, w ith the sum of £166,685 brought in, 
there was an available to ta l of £526,360. 
A dividend equal to  Is. 6d. per share was 
paid during the year, absorbing £220,706, 
while £150,000 has been placed to a special 
currency reserve account, leaving £155,654 
to be carried forward.

D iam onds.—At a conference of diamond 
producers held in Brussels last m onth it was 
stated th a t an agreement on sales policy 
had been arrived at, an announcement which 
has restored a certain am ount of confidence 
to the diamond market.

Southern Rhodesia.—The output of gold 
from Southern Rhodesia during August was 
49,254 oz., as compared with 47,331 oz. for 
the previous m onth and 43,292 oz. for August, 
1931. O ther outputs for August last were : 
Silver, 8,245 oz. ; coal, 35,744 tons ; chrome 
ore, 764 tons ; asbestos, 1,044 tons.

During the year ended June 30 last the 
Sherwood S tarr company made a profit of 
£26,711, which, added to the sum of £16,084 
brought in, gave an available total of £42,795. 
Of this am ount £30,000 was distributed as 
dividends, equal to 30%, leaving a balance 
of £12,795 to be carried forward. The 
tonnage milled during the year was 56,800, 
against 56,000 in the previous year, the 
revenue per ton falling from 45s. l id .  to 36s., 
owing to the treatm ent of ore of a lower 
grade. The reserves a t the end of the year 
were estim ated to be 246,000 tons, valued 
at 44-5s. per ton, as compared with 151,300 
tons, valued at 46-6s. per ton, a t the end of 
1930-31. During the period under review 
No. 1 shaft was sunk a further 383 ft. in 
depth, while No. 2 shaft was deepened by 
195 ft. and is now fully equipped to the 14th 
level.

At an extraordinary  meeting of the Cam 
and Motor Gold Mining Company to be held 
following the ordinary general meeting this

month it will be proposed th a t the capital be 
reduced from £750,000 in £1 shares to 
£468,750 in 12s. 6d. shares by the return  of 
7s. 6d. capital per share. The report of the 
company for the year to June 30 last is 
covered elsewhere in this issue.

The accounts of Southern Rhodesia Base 
Metals Corporation for the year to March 31 
last show a loss of £15,617, increasing the 
debit balance brought in to £54,604. No 
provision has been made for the redemption 
of the cost of the Alaska mine.

I t  was announced this m onth th a t the 
Rhodesian Corporation has been informed that 
the application of the Globe and Phoenix com
pany for a stay  of action has been refused and 
th a t the hearing will take place next January.

Northern Rhodesia.—At a meeting of 
shareholders of Rhokana Corporation, Ltd., 
held last m onth, resolutions proposing an 
increase of the capital to  £2,520,000 by the 
creation of 520,000 new £1 ordinary shares 
were approved. The new shares, together 
with the 571,411 ordinary still unissued, will 
enable the directors to fulfil their offer to 
purchase the outstanding debentures.

Nigeria.—During the year to March 31 
last Tin Fields of Nigeria, Ltd., made a 
profit of £41, increasing the balance brought 
in to £90. The output of tin  concentrates 
for the year was 63'687 tons, as compared 
with 96J tons in the previous year, the 
average price realized being £69 12s. 5d. per 
ton, against £68 5s. lOd.

The accounts of Rukuba Tin Mines, Ltd., 
for the year ended March 31 last show a loss 
of £377, increasing the debit balance brought 
in to £4,628. Production during the year 
totalled 26J tons of concentrates, against 
41J tons in the previous year, the average 
price realized being £70 2s. 2d. per ton, as 
compared with £69 3s. 9d.

Gold Coast.—Shareholders of the Ashanti 
Goldfields Corporation were informed last 
m onth th a t the cross-cut on No. 11 level
S.W. has cut the Cote d ’Or reef a t 971 ft. 
from the Obuasi foot-wall side-tie, the width 
a t the point of intersection being 4 ft. and 
the average value 2-6 dwt.

A circular to shareholders of Ariston Gold 
Mines (1929), Ltd., issued last m onth, con
tained a report by  Messrs. Powell and 
Brodigan, the consulting engineers, who 
expect the connexion of the two shafts to 
be completed in November next, when the 
reserves should approximate 230,000 tons 
of the present grade. When connexion is 
completed it is expected tha t the m onthly
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output of the mine should be between 7,500 
and 8,000 tons.

A ustralia.—The accounts of the Broken 
Hill P roprietary Company for the year to 
May 31 last show a profit of ¿103,720, after 
providing ¿252,590 for depreciation and 
¿47,419 for debenture interest. I t  is stated 
th a t working options have been taken over 
several gold-mining properties and th a t 
prospecting is being carried out.

The gold production of New South Wales 
for the six m onths ended June 30, 1932, is 
estim ated at 14,141 oz., valued a t ¿60,068, 
as compared w ith 7,047 oz., valued at 
¿29,934, in the corresponding period of 1931.

Shareholders of the W iluna Gold Corpora
tion, L td., were informed last m onth th a t 
experim ents with new flotation reagents 
have been very encouraging, especially in 
the treatm ent of sulphide ores, a factor 
which should become of increasing im port
ance to the company.

Im portan t developments a t the Great 
Boulder P roprietary mine have been 
announced during the past m onth. Cross
cutting west from section 52 on the 1,650-ft. 
level X  lode showed a body of ore 30 ft. west 
of the level which was 6 ft. wide and which 
assayed 22 dwt. This lode is believed to be 
new and probably to be a continuation of the 
old X  lode of the Boulder Perseverance mine. 
Meanwhile work on the 1,450-ft. and 1,800-ft. 
levels continues to reveal the importance of 
the new X  lode.

I t was sta ted  early this m onth th a t labour 
trouble had developed a t the Sons of Gwalia 
mine owing to the dismissal of two timber- 
men. The trouble has since been settled, the 
mill being restarted  on October 7.

Shareholders of Associated N orthern 
Blocks (W.A.), L td., have been informed th a t 
the company has granted an option over the 
Iron Duke lease at Kalgoorlie to an Australian 
company.

India.—Further dividends were announced 
last m onth by companies operating on the 
Kolar goldheld. The Champion Reef com
pany is to pay an interim  dividend of Is. 3d. 
per share, while shareholders of the Mysore 
com pany receive 6d. per share.

A circular sent this m onth to the share 
and debenture holders of the Indian Copper 
Corporation gives notice of an extraordinary 
meeting to be held on October 19 when 
proposals for obtaining the new finance 
necessary for mill extensions will be 
subm itted for approval.

M exico.—The report of the El.Oro Mining

and Railway Company for the year to June 30 
last shows a profit of ¿19,779, which, added 
to the sum of ¿12,221 brought in, gives an 
available to ta l of ¿32,000. A dividend of 
3d. per share is recommended. At the 
Noria mine 183,709 tons of ore was milled, 
and 5,699 tons of concentrates, assaying 
13,854 gm. silver, 10-26 gm. gold, 10-34% 
lead, and 2-03% copper was recovered. 
The ore reserves a t the end of the year were 
estim ated to  be 182,813 tons, averaging 
528 gm. silver per ton.

Venezuela.—E x trac ts ' from a further 
report by  Mr. C. O. Lindberg have been 
issued to shareholders of New Goldfields 
of Venezuela, L td. Mr. L indberg has reported 
th a t the mines should in a year’s tim e be in 
a position to supply 500 tons daily to the 
mill, when he estim ates the annual operating 
profit would be ¿111,000. The com pany has, 
in view of this report, been able to  obtain the 
financial assistance required for expediting 
development and it is sta ted  th a t the 
m ajority  of the debenture holders have ex
changed their holdings for ordinary shares 
in the company.

Shareholders of South American Copper 
Co., L td., have been informed th a t Dr. 
Malcolm Maclaren has been asked to visit 
the property  for the purpose of making a 
comprehensive exam ination and in terpreta
tion of the recent developments a t the mine.

Y ugoslavia. — Shareholders of Trepca 
Mines have been informed th a t the recent 
earthquake in the Balkans did not affect 
the com pany’s property, where operations 
are proceeding smoothly.

Francois C em entation  C om pany.—The 
report of the François Cem entation Company, 
L td., for the year ended March 31 last shows 
a net profit of ¿9,420, which, added to the 
sum of ¿44,330 brought in, gave an available 
to tal of ¿53,750. Of this am ount ¿15,000 is 
required for the paym ent of preference 
dividends, while ¿6,000 has been placed to 
debenture redem ption reserve, leaving a 
balance of ¿32,750 to be carried forward. It 
is sta ted  th a t, in spite of difficult trading 
conditions, the dem and for the com pany’s 
services has been well m aintained.

M urex.—The accounts of Murex, Ltd., 
for the year ended June 30 last show a profit 
of ¿69,206, which, added to  the sum of 
¿28,908 brought in, gave an available total 
of ¿98,114. Dividends for the year will 
absorb ¿48,960, equal to  35%, and, after 
making allowance for sundry item s, there is 
a balance of ¿34,204 to be carried forward.



T H E GOLD OF MEXICO
B ,  F. L Y N W O O D  G A R R I S O N ,  M. I .M.M.

T he author describes something of the past history of gold production in Mexico and endeavours to show how the 
restoration of a bimetallic currency would benefit not only that country but the world as a whole.

For several centuries Mexico has been the 
world’s largest producer of silver and 
promises to  so continue for years to come. 
Its yield of gold, however, has been, in 
comparison, of secondary importance and 
was apparently  never considered as likely 
to be other than  a negligible factor in 
estimating our future possible supply of this 
precious m etal. The record or history of 
mining in Mexico is confined almost exclu
sively to the precious metals and it is long 
and profoundly interesting. The discovery 
or invention of the so-called “ patio process,”

very little even in recent times. There 
could, perhaps, be no stronger refutation 
than this to  the claim of the mono-metallists 
th a t were bimetallism once again adopted 
the established gold currencies of the world 
would be swamped and unduly diluted by 
a vast flood of silver. From pre-historic 
times silver has ever been the close com
panion to gold, constituting the twin sister 
of the precious metals for the  basis of the 
“ hard money ” so beloved by the common 
people who toil and till the soil, the only real 
basis of wealth.

L a P a z  M i n e ,  M a t e h u a l a .

by Bartolomé de Medina, said to be a Pachuca 
miner, in 1557, for the amalgamation of 
silver ores with mercury was an event of 
outstanding importance, for crude as it was, 
according to our modern understanding, 
w ithout it the enormous production of silver 
amounting, according to  Humboldt, to some
thing over two thousand million dollars in 
value between the time of the Spanish 
Conquest in 1521 and 1803, would not have 
been possible. From what one is able to 
glean by careful reading of H um boldt’s 
and W ard’s writings, the ratio of gold to silver 
in the ores from the old Mexican mines, to 
whose records Hum boldt at least had access, 
was about one to eleven or twelve. This 
seems to  be quite close to the estimated 
average ratio of production the world over, 
which is about one to  fifteen and has changed

The search for gold by the early Spanish 
invaders was intense and ruthless. I t  was 
their impelling motive, their one and definite 
purpose to which all others were subordinate, 
and on the whole the results achieved appear 
to have fallen short of their expectations, 
enormous as was their loot. Sword in one 
hand and the emblems of Christianity in the 
other, soldiers and priests alike treated 
the confiding natives with a cruelty th a t has 
left in the hearts of modern Mexicans an 
abiding bitterness, so well exemplified by the 
impressive paintings of Diego Rivera.

The Spaniards landed first on the Yucatan 
peninsula, but, finding the natives hostile 
and no gold near, they sailed further west 
and began their inland march from a point 
near the present city of Vera Cruz. From 
there on the natives were found to possess

201
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some gold and they intim ated to  the 
Spaniards th a t much more was to be had 
further on in the interior past the giant 
m ountains to  the west. Such proved to  be 
the case and the looting and destruction 
of one of the most wonderful pre-historic 
civilizations commenced. I t  has always 
been something of a puzzle as to  where the 
natives obtained this gold. Was it the 
accumulation of centuries by a people who 
valued it simply for its decorative purposes, 
its winning made possible from lean alluvials 
by slave labour, or did rich mines exist 
unexhausted or even unworked ? Up to  the 
present time there are very few evidences 
in Mexico of there having ever been any

gold-bearing alluvials similar to those from 
which the contemporary natives of Peru, 
Colombia, and Equador obtained the gold 
th a t made those countries famous in the 
early days of the Spanish destructive 
incursions in South America. The old
Spanish records prior to the revolution of 
1813, when Mexico declared her independence, 
were mostly lost or destroyed and, although 
Hum boldt previously had access to  most if 
not all of them, his published observations 
do not throw much light upon the original 
sources of the gold except th a t which accrued 
as incidental to  the silver mining, which, a t 
the tim e of his sojourn in Mexico, had 
reached enormous proportions. I t seems
unlikely th a t the  Aztecs engaged in lode 
mining to  any notable extent and, as 
previously intim ated, it appears unlikely 
th a t the placers yielded anything like such 
rich returns as those in the  countries now

constituting the northern section of South 
America including Peru.

None of the American aborigines appears 
to  have possessed any metallic tools except 
those of copper before the advent of the 
Europeans. Hence it has been and continues 
to  be very difficult to understand how the 
natives could have quarried and carved 
those great figures and monoliths now to be 
found in various parts of Mexico and South 
America. Much of th is work is comparable 
to  the Egyptian, Assyrian, or anything else 
in the world of similar ancient character, 
but it is known th a t the Egyptians and 
probably the Assyrians possessed tools of 
iron and th a t they  knew how to  harden it,

just as to  w ithin very recent times the wild 
tribes in the interior of Africa smelted iron 
and wrought it into tools and weapons, as 
they probably had been doing for thousands 
of years. I t has been assumed, on no 
substantial basis, th a t the  ancient American 
natives knew how to harden copper and that 
it was a lost art. U ndoubtedly the Aztecs 
had bronze, for there are evidences of pre
conquest alluvial washings in certain localities 
where tin  is known to  exist and where it 
has been mined to  a small extent in modern 
times. I t  seems unlikely th a t they  hardened 
copper in any other way than  by alloying it 
w ith tin  and they probably discovered the 
m ethod accidentally. Cassiterite being very 
heavy, and easily reduced to  m etal, was 
probably throw n into the fire or melting 
hearth  where copper was being m elted and 
the bronze resulted. As far as the author is 
aware there have been no archaeological
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discoveries which would indicate any know
ledge of smelting or the use of iron on the 
part of the pre-historic natives in any section 
of the American continents, north or south.

Although the am ount of gold which Cortes 
and his followers found the natives to  possess 
was undoubtedly large, it seems more than 
probable th a t it was an accumulation of 
perhaps centuries, moreover it was valued 
much less highly than  by the Spaniards. 
It is evident th a t the gold supply rapidly 
diminished to enrich the coffers of old Spain 
and th a t it was soon replaced by silver, 
carried to  the homeland in the famous 
galleons which became a synonym for riches 
in those old pirate days when piracy was not 
considered ungentle.

The paucity of gold-bearing gravels in 
Mexico, or, a t any rate, the middle section

of th a t great, highly-mineralized, country, 
can probably be explained on geological 
grounds, but the subject is highly technical 
and possibly controversial. There are, 
however, some general observations regarding 
its geology th a t m ay be stated with 
advantage. The great, high plateau of 
Mexico occupies the central m ountain area 
of the country and is composed chiefly of 
folded and faulted Cretaceous and Jurassic 
sediments and by eruptive or intrusive 
igneous rocks. The mountains are mostly of 
limestone and the valleys are filled with the 
wash or debris from the erosion of the 
mountains, in this respect resembling Arizona, 
Nevada, and other semi-arid parts of the 
United States, where the valley wash is such 
a conspicuous feature of the terrain. The 
Mexican limestones are not Palaeozoic as was

T h e  C a t h e d r a l , C a t o r c e .
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once supposed, but are generally Cretaceous 
in age. The stratigraphic upheavals in this 
high plateau appear to be chiefly due to 
meridional movements at the beginning of the 
Tertiary and they are m anifested by a vast 
network of faults. These disturbances were 
accompanied by the intrusion of great masses 
of igneous rocks, followed by the extrusion 
of the lavas and tuffs of the southern section 
of the plateau and the eruptive area extending 
to the Sierra Madre del Sud. In the southern 
section more particularly these great move
m ents were followed during the Miocene by 
outbursts of extrusive rocks th a t have 
continued to the present tim e and on the 
tableland volcanoes form a notable feature 
of the area.

I t is in these rocks, or relatively close to 
them, th a t the great silver deposits (and some 
of copper) are to be found. Such an associa
tion of distorted sediments (limestones and 
calcareous shales) w ith the eruptives appears 
to have offered ideal conditions for mineral 
deposition, the metallic minerals being 
certainly derived from the underlying and 
associated igneous rocks. Over much of this 
irregular, distorted area of Cretaceous 
sediments a more or less even surface was 
developed by erosion, sedim entation, and 
volcanic discharges, protruding summits 
forming the nucleus of the plateau as a series 
of approxim ately parallel ranges. The Gulf 
plain is composed mostly of the down-wash 
from the higher elevations.

On the whole, Mexico has long been con
sidered a silver-producing country par 
excellence, although, for m any years, it was

fourth in the list of gold-producing countries, 
being surpassed only by the Transvaal, 
the U nited States, and Australia. The 
largest proportion of th is gold came from 
gold-silver mines and, as a consequence 
of present world economic conditions, when 
silver has a value little  better th an  th a t of 
a base m etal, it has become a serious question 
to those engaged in the Mexican mining 
industry as to  how to carry on w ithout a 
complete shut-down. In  not a few instances 
it has had to  be decided whether or not it 
m ay be possible by some m ethod of operation 
to  increase the normal proportion of gold to 
the silver ra ther than  to  cease operations 
altogether. W here the ratio of gold to  silver 
is variable or erratic, selective st oping may

be used advantageously, but, as every mine 
operator knows, th is practice is sometimes 
objectionable.

The question has to  be debated as to 
whether the gold will increase w ith depth 
or not. In  theory, a t least, it might be 
assumed th a t as the workings approach 
the associated eruptives, from which it is 
logically supposed the m ineralization has 
been derived, the content of gold might 
increase. Lindgren long ago described gold 
as one of the  most persistent of minerals, 
ranging as it does from the region of high 
tem peratures and pressures to  those that 
prevail a t shallow depths. I t  m ight also be 
added th a t it is one of the most elusive 
metals, although its presence is widespread 
in the earth. So in Mexico, although there 
are in th a t large country a few mines which 
are distinctly gold mines, gold occurs
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chiefly with the silver of the Tertiary and 
is subordinate to the silver as far as quantity  
is concerned. On the whole, the amount of 
gold in the precious-metal ores appears to be 
rather larger in the western cordilleran 
province, if one m ay thus differentiate or 
designate the m ountain systems of Mexico, 
than in the eastern section, where many, if 
not most, of the  great mines have been 
developed and operated.

I t was pointed out by W. H. Emmons 1 
some years ago th a t there is often a barren 
zone just below m any bonanza silver 
deposits and below some copper, lead, 
and zinc sulphide deposits, which seems to 
represent the bottom  of many Tertiary 
precious-metal veins and which is considered 
an im portant characteristic. I t  would seem 
highly probable th a t this observation may be 
considered a general rule for bonanza deposits 
in Mexican mines, although there are, no 
doubt, exceptions. Moreover, it is more than 
likely th a t exploration in depth has often 
ceased with the barren zone and nothing is 
known of what m ay be below.

Bonanza deposits of this character, carry
ing considerable quantities of manganese 
oxides, are common in the Mexican Tertiaries 
and the question as to what effect these 
oxides have upon the solution and migration 
of the gold seems to  have been but slightly 
studied or understood, although it is well 
known th a t the presence of manganese salts 
in the oxidized sections of precious metal 
deposits has a decided effect upon the 
solution, m igration, and secondary deposition 
of the gold. The chemical reactions tha t

1 Trans. Am. Inst. Mining and Met. Eng.,
Feb., 1924. E n t r a n c e  t o  C a t h e d r a l ,  C a t o r c e .

thus take place are complicated, but can 
perhaps be simply expressed by the 
equation :—

M n02 +  4HC1 =  2H.,0 +  MnCl2 -f- 2C1.,
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the nascent chlorine thus evolved, together 
with other salts not indicated in the  equation, 
having a potent solvent action on the gold in 
whatever m ay have been its prim ary con
dition, the  m etal being transported down
wards when heat and pressure from below 
do not prevent it.

The Spaniards appear to  have worked in 
the early days of the Conquest rich surface

O l d  O f f i c e , C a t o r c e , s h o w i n g  C o a t  o f  A r m s  o f  
f o r m e r  M a n a g e r .

pockets of gold and to  have derived con
siderable wealth therefrom. There are 
several localities, which even in later days 
produced notable quantities of gold, such as 
the A ltar district in Sonora and the Alamo 
section of Lower California. In the Parral 
district, S tate of Chihuahua, for instance, 
it has been stated th a t placer deposits of 
gold were worked by the Spaniards as early 
as 1556 and at Parral itself others of the same 
character as early as 1632. Deposits of this

superficial character w'ere soon exhausted, 
however, and it is doubtful on the whole 
whether the am ount of gold derived there
from was ever large. Such pockets were 
probably only relatively small alluvial or 
outcrop accumulations, due to  erosion and 
weathering.

In  considering the quan tity  of gold assumed 
to  have been produced by the pre-conquest 
Mexicans and Peruvians, it should be borne 
in mind th a t these people then placed no 
m onetary value upon gold, although probably 
they traded  th is m etal among themselves 
and w ith other native tribes. They doubtless 
considered gold and silver simply as beautiful, 
malleable m aterials, which were easily worked 
into ornam ents suitable to  adorn their 
persons, their gods, and their temples or 
shrines, a practice continued to  the present 
day. These American natives possessed an 
innate artistic sense which continues to be 
one of the most a ttractive characteristics 
of their descendants, the modern Mexican 
Indians. Gold, they said, resembled the sun, 
which they worshipped as the giver of life— 
a very logical deduction, be it observed— 
while the moon was silver, which they adored 
in lesser degree.

I t is evident th a t w hat was lacking of gold 
in Mexico was more than  made good by silver, 
when the value of th a t m etal bore a fair ratio 
to  th a t of gold, and Mexico became the 
world’s largest producer of silver. During 
the old days, a t any rate , th is enormous 
yield of silver came from relatively few 
mines, such as those a t G uanajuato, Catorce, 
Pachuca, and Real del Monte. The famous 
El Oro mine, 90 miles north-east of the City 
of Mexico on the border of the State of 
Michoacan, is distinctly a gold mine, as about 
80% of its production is, or was, of that 
metal. The great silver mines of Mexico 
closely resemble the once-famous Comstock 
lode in Nevada.- The ratio  of gold in the 
Comstock ores was ra ther higher than has 
been commonly supposed, being about 
43 to  57 or 1 to 1-3. A rem arkable feature 
of all these great lodes, including the 
Comstock, is th a t they appear never to  have 
produced or to  have been accompanied by 
placers or surface accum ulations of gold. At 
G uanajuato it has been estim ated by some 
engineers th a t the proportion of gold to 
silver, taking the district as a whole, is, or 
was, roughly 2 to 3. According to  thé same 
authority  the dumps of the Veta Madre 
(the largest mine of the group) sampled 
$3-80 (American currency) per ton and the
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dumps of the La Luz $4-30, of which 50% 
is in gold, and th a t the dumps of the Jesus 
Maria averaged over $4-50, of which 52% 
was gold.1

I t  is evident th a t under the present world 
financial conditions, when the value of silver, 
as well as of copper and of other base metals, 
is so low th a t mines which produce gold as 
an incidental or secondary product can be 
operated profitably only with difficulty, 
perhaps a t a loss, or probably not at all, 
that the outlook for any considerable 
steady output of gold from Mexico is 
decidedly unpromising. I t  is difficult to 
impress upon those concerned tha t there is 
certain to be a very decided shrinkage in the 
world’s normal gold supply required for

to  cover the inevitable losses consequent 
on its use as money as well as its irreclaimable 
consumption in the arts. I t  should therefore 
be realized th a t something which possesses 
an inherent value must be found to  supple
ment gold. Silver seems to be the only 
logical and suitable m aterial and it should 
once again take its place in the western 
world as a companion or twin sister of gold, 
in other words become once again one of 
the “ precious m etals.”

The writer hopes the foregoing disserta
tion regarding Mexico may throw a little 
light upon the importance this highly- 
mineralized country is likely to  have when 
silver is once again restored to its logical 
place as a world’s money metal. These

E a s t e r n  S e c t i o n  o f  C a t o r c e  a t  e n d  o f  G r e a t  T u n n e l .

business and trade. There is no class of men 
to which this fact is better known than 
mining engineers and geologists or who know 
so well th a t this shortage cannot be expected 
to be made good by future gold discoveries 
of major importance anywhere in the world. 
This question is obviously of fundamental 
importance and, so it seems to  the writer, 
strikes very close to  the root causes of the 
present universal “ depression.” I t has 
been estimated th a t to meet the demands 
for ever-growing trade and industry the 
universal stock of gold should be increased 
each year by an amount equal to about three 
per cent, of the whole. This is by now fairly 
well known to be impossible. Moreover 
not only will the annual gold increment 
shrink, but in a few years may hardly suffice

1 R obert T. H ill, Eng. and M in ing  Journ., 
April 21, 1904, p. 642.

observations may perhaps also give some idea 
of Mexico’s capacity to produce gold, which 
on the whole cannot be profitably mined at 
present on account of the desperately low 
price of silver.

Mexico is a country of great interest ; its 
natural resources are large, although possibly 
at times overestimated. It possesses a native 
population having a rem arkably high degree 
of artistic sense, which is just beginning to be 
recognized and which no doubt is an 
inestimable inheritance from their pre
historic cultured ancestors. Its  people are 
somewhat nervous and very illiterate, which 
makes their government difficult, a condition 
doubtless due to  centuries of oppression and 
poverty which they are now striving to 
overcome. They have, in addition, an 
abiding hope th a t their great neighbour 
on the north will allow them to achieve
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their future in their own way. The two 
cultures, Anglo-American and Hispano- 
American, are so different th a t it is often 
difficult for them  to  agree, although the

la tter is by far the  most American. It is 
much the weaker and past experience with 
the former cannot be said to  be wholly 
sym pathetic or reassuring to  the latter.

T H E OPERATION OF A DIAMOND 
CONCENTRATING PAN

By C. W .  W A L K E R ,  A. I .M .M.

In this article special reference is made to the 8 ft. pan used in Gold Coast Colony

I n t r o d u c t io n .— Beyond a few statements, 
th a t concentration is effected by centrifugal 
force little seems to  have been w ritten con
cerning the operation of a diamond pan, yet 
opinions differ on th is subject even among 
engineers in charge of diamond plants. A 
brief account of the history of the pan was 
given in an abstract of an article 1 which 
appeared in the M a g a z in e  for March, 1928, 
and from this it appears th a t the forerunners 
of the pan were the “ baby ” and the 
“ cradle.” A diagram and description of the 
pan were given in an article 2 appearing in 
the M a g a z in e  for November, 1929.

D e s c r ip t io n .—The pan is a cylindrical 
vessel, 8 ft. in diameter, with an outer wall 
14 in. high and an inner wall 11 in. high and 
2 ft. 6 in. diameter. A notch is cut in the 
inner wall 15 in. wide and 9 in. deep and the 
tailings discharge gate so formed can be built 
up to any desired height above the pan 
bottom , usually 4 or 5 in. An opening is 
also cut in the outer wall of the pan to form 
a feed inlet, the feed chute being tangential 
to  the pan. The concentrate discharge 
opening is a circular hole l^ in .  diameter in 
the  bottom  of the pan, close to  the outer wall, 
and the discharge is controlled by a shutter. 
A central vertical shaft carries eight radial, 
horizontal arms and to  each of these arms five 
tynes are bolted vertically so th a t, as the 
shaft revolves, the tynes are carried round 
in the annular channel between the two walls. 
Thirty-nine of the tynes are triangular in 
cross-section with sides 1 in., H im , and 1 |  in. 
respectively, while the remaining tyne is 
circular in cross-section and l j i n .  diameter. 
The triangular tynes are fixed w ith their 
bottom s 1 in. above the pan floor, and the 
round tyne I  in. above the floor, and their

1 South A frican  M in ing  and Eng. Journal, 
June  14, 1928.

2 S. V. Griffith, T h e  M i n i n g  M a g a z i n e ,  
N ovem ber, 1929.

positions are arranged so th a t, starting  from 
the round tyne, which is a t the end of one 
arm, a spiral is formed by tracing the position 
of each preceding tyne on the leading arm. 
The short side of each tyne bears against its 
arm and the long side faces outwards so that 
the tynes appear as an impeller with an 
outw ard thrust.

O p e r a t io n .—The feed to  the pan is the 
undersize from a trom m el having a f  in. 
screen and in quan tity  is about 3-7 cu. ft. per 
m inute (in place measurement) w ith about 
60 gals, per m inute wash water. The 
percentage of solids in the feed is, therefore, 
about 28%. The pan shaft revolves a t 13 to 
13-1 r.p.m . so th a t the linear velocity of the 
round tyne is about 310 ft. per minute. The 
lighter and larger particles find their way to 
the upper and inner part of the pan and are 
discharged over the gate. The smaller and 
heavier particles (the concentrate) remain at 
the outer part of the pan and work their way 
to the bottom , where they are discharged 
in term ittently . The ratio  of concentration 
depends on the am ount tapped and this 
am ount is fixed by trial as the concentrate 
varies locally in both quan tity  and kind, 
4% being an average figure. Common 
minerals of the concentrate are : Diamond, 
staurolite, ilmenite, rutile, tourmaline, 
corundum, and rounded lateritic grains of 
haematite and limonite. The tailings consist 
chiefly of quartz grains.

The capacity of a pan in operation is about 
38 cu. ft., made up of about 11 cu. ft. of 
gravel and 27 cu. ft. of water. The average 
length of time a particle of gravel stays in 
the pan, therefore, works out to  be about 
3 m inutes. The stirring action of the tynes 
creates a vortex and, with a 5 in. gate, the 
height of the vortex at the outer wall is about 
13 in., while, a t the inner wall, it is about 
7 in. Continuing this surface in cross-section 
it is found tha t the vortex centre would be
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about 4 in. above the pan floor, th a t is, the 
vortex head at the outer wall is about 9 in.

O pera ting  F o rces .— The path  of the 
“ puddle ” from inlet to discharge is a spiral. 
Therefore all particles in the pan must 
experience a force tending to carry them 
along the same path. This force can be 
resolved into two components, one radial 
towards the centre of the pan and the other 
tangential. All forces acting on a particle 
can now be referred to a radial vertical plane, 
that is a cross-section of the pan, and the 
first of these is the force mentioned above, 
which may be called the radial component. 
This force will vary with the quantity  of 
gravel and water adm itted to  the pan and

the force per cubic inch, towards the centre, 
on a particle in the pan. Should the angular 
velocity of any particle in the pan be so low 
th a t the centrifugal force acting on it is less 
than 0-0067 lb. per cu. in. then it will be 
driven towards the centre by the above force 
alone. This is analogous to  a body rising 
through water when the downward force of 
gravity is less than  the upward th rust of the 
water. The above figure is only theoretical, 
as allowance must be made for the puddle.

The th ird  force acting on a particle is 
centrifugal force and this varies directly with 
the mass, the square of the angular velocity, 
and the radius. If the puddle and the gravel 
moved with the same angular velocity the

R a d i a l  C r o s s - S e c t i o n  o f  D i a m o n d  C o n c e n t r a t i n g  P a n ,  s h o w i n g  v o r t e x  a n d  i l l u s t r a t i n g  
f o r c e s  a c t i n g  o n  a  p a r t i c l e  : h  =  v o r t e x  h e a d  a t  o u t e r  w a l l ,  C.F. =  c e n t r i f u g a l  f o r c e ,
R.C. =  r a d i a l  c o m p o n e n t ,  D . P .  =  d i f f e r e n c e  o f  p r e s s u r e  d u e  t o  h ,  S.R. =  s e t t l i n g  r a t i o .

with the density of the puddle. The effect 
on a particle will depend on its size, specific 
gravity, and position in the pan, being 
greater on a larger and lighter particle and 
on one near the upper surface of the stream 
where the velocity is greater.

A second force acting in the same direction 
is tha t due to the difference of pressure 
between the water a t the outer pan wall and 
that a t the vortex centre, where it is zero. 
As stated before, the vortex head at the 
outer wall is 9 in., which corresponds to 
a pressure of 0-325 lb. per square inch. Thus 
all particles in the pan will experience a force 
acting towards the point of lowest pressure, 
that is the  centre. At a distance of 4 ft. from 
the centre the water has a pressure of 0-325 lb. 
per square inch. In other words 48 in. of 
water produce a pressure of 0-325 lb. in 
a horizontal direction from the centre, so that 
1 cu. in. has what might be called a “ centri
fugal weight ” of 0-0067 lb. and this would be
4—3

second and third forces could be considered 
as one, acting outwards, but, as this is not the 
case, they must be considered separately.

The mechanical action of the tynes, other 
than tha t of agitating and stirring, is 
a debatable point and some engineers 
m aintain tha t they exert an outward thrust 
on the gravel, particularly on the concen
trate, and push it to  the outer wall of the 
pan. The lower ends of the outer tynes wear 
considerably and, at the end of a week’s run, 
may be only one-quarter the original cross- 
sectional area. This shows th a t the gravel 
near the bottom of the pan has a much smaller 
angular velocity than th a t near the surface, 
so any outward thrust by the tynes would 
have a greater effect on the lower gravel. 
At the surface of the puddle there is no 
apparent outward movement, so, if any 
concentrate travelled part way to the centre 
of the pan before settling to the bottom , 
it is possible th a t it would then be acted on
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by the tynes and be pushed outwards again. 
The originator of the triangular tyne probably 
had th is in his mind, but the w riter cannot 
say definitely th a t this action does or does 
not take place. No doubt the triangular tyne 
has been compared w ith tynes of other 
sections and  found advantageous but th is is 
beyond the w riter’s experience.

The remaining forces acting on a particle 
are gravity  and the upw ard pressure of the 
water. These two m ay be combined under 
the term  “ settling r a t io ” and this is not 
settling ratio in clean water bu t in a  puddle 
of variable density  w ith an average of about 
1-08. From  the foregoing it  is seen th a t 
large and light particles tend to  be carried 
inward by the radial component and th a t 
heavy particles tend to  be carried downwards 
and outwards by  gravity  and centrifugal 
force, the  settling direction being roughly 
normal to  the surface of the puddle. And, 
for the efficient working of the pan, it is 
necessary th a t the various forces be so 
adjusted th a t the above action takes place. 
The pan, therefore, m ay be compared with 
a V-shaped sluice of infinite length with 
inlets along one steep side, tailings discharge 
over the other side, which is a t right angles 
to the first, and concentrates collection in the 
angle between the two sides.

Co n t r o l  o f  P a n .— The variable factors 
which control the operation of the pan are :—

1.—Q uantity of gravel per hour.j Density
2.—Texture of gravel. [■ of
3.—Q uantity of water per hour. ) puddle.
4.—Setting of tynes.
5.— Speed of tynes.
6.—Height of discharge gate.

1.—Quantity of Gravel per Hour.—The 
average length of time a particle stays in the 
pan varies inversely as the quan tity  of gravel 
feed per hour and sufficient time m ust be 
allowed for the concentrate to  settle, other
wise there is the danger of its being carried 
away with the tailings. Tailings tests show 
when this limit is reached and the remedy 
then is to  reduce the feed.

2.— Texture of Gravel.—The m atrix  of the 
gravel m ay be fine sand or clay or a m ixture 
of the two. The proportions of gravel and 
m atrix  vary, also the proportion of concen
tra te  in the gravel. The sandy or “ free 
wash ” gravel makes a thin puddle while the 
clayey or sticky gravel makes a thick puddle. 
Settling is quicker with a thin puddle and 
therefore a greater quan tity  can be treated

in a given time. A varying proportion of the 
feed, when working sticky gravel, is in the 
form of clay balls and, as these have an 
average specific gravity  of about 1-7, they 
are carried away with the tailings. A high 
tailings loss when working th is gravel is 
invariably due to diamonds lost in the clay 
balls. The th ick  puddle from th is gravel 
causes slower settling, so th a t the feed needs 
to be reduced or the puddle will be too thick 
for efficient working. Scrubbing or washing 
before pan treatm ent would overcome both 
these defects.

3.—Quantity o f Water.—The quantity  of 
water m ust be sufficient to  enable the 
contents of the pan to  behave as a fluid, 
also, as it largely varies the  force called here 
the radial component, it m ust be sufficient 
to carry the larger and lighter particles to 
the centre of the pan, bu t not sufficient to 
carry the concentrates to  the  centre.

Density of Puddle.—The above three 
factors together vary  the density of the 
puddle and this in tu rn  varies the radial 
component. Too thin a puddle so diminishes 
this force th a t spill occurs over the outside 
edge of the pan, while with too thick a puddle 
concentrate minerals will be carried over with 
the tailings. Between these two limits, 
which give a wide range, the density of the 
puddle m ay vary  w ithout affecting the 
efficiency of the pan. The remedy for too 
thin a puddle is to  mix clayey m aterial with 
the feed, but increasing the w ater supply is 
not a remedy for too thick a puddle as this 
increases the radial component and the cure 
is no b etter than  the disease. The only 
remedy is to  reduce the feed.

4.—Setting of Tynes.— A “ bed ” consisting 
of black sand and silt forms between the 
bottom s of the tynes and the floor of the 
pan, and the round tyne, being |  in. lower 
than the triangular tynes, makes a groove 
in the bed, into which the concentrates 
collect. It is im portant th a t the whole area 
of the bed should be swept by the tynes so 
th a t no groove m ay form other than that 
made by the round tyne. To accomplish 
this the tynes m ust be of uniform length 
below their tyne arms. Uniform wear on 
the bottom s of the tynes would still fulfil 
this condition so long as the ends did not 
become pointed. The effect would be to  raise 
the bed and this would be equivalent to 
lowering the discharge gate th a t amount.

5.—Speed of Tynes.—The speed of the 
tynes, since it governs centrifugal force and 
the angle of the vortex, m ust be adjusted to
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suit the other forces and, for the size of the 
pan stated, this has been found to be about 
13| r.p.m.

6.—Height of Discharge Gate.—The upper 
limit for the height of the discharge gate is 
fixed by the height of the outer wall and the 
speed of the tynes, because too great a height 
will cause spill over the edge of the outer wall. 
For the given height of wall and speed of 
tynes the maximum height of gate is 5 |  in. 
The lower limit m ust leave the gate high 
enough to  retain the solid contents of the 
pan when it ceases operation and it must 
maintain a working depth of gravel in 
operation. Taking the la tter a t five diameters 
of the largest grains, th a t is 3« in., and 
allowing for the bed and wear on the tynes,

the minimum is found to be 3J in. and this 
also satisfies the first condition, so th a t 3 i in. 
is the lower limit. As the height of discharge 
gate does not affect any of the forces acting 
on a particle in the pan any variation in the 
height, between the stated limits, should be 
equally efficient. All tests carried out so 
far, within the w riter’s knowledge, confirm 
this.

Co n c l u s io n .— As a concentrating machine 
the diamond pan is very efficient, being able 
to  trea t about 9 cubic yards per hour w ith 
an efficiency of about 96% and the writer 
considers th a t it might be usefully employed 
in the milling of other minerals where the 
ratio of concentration is comparable with 
th a t in diamond milling.

DERBYSHIRE MINING
By L E S L I E  B. W I L L I A M S ,  B.E. (Sydney), M. I .M.M.

[Concluded from  the September issue, p . 158)

I t  was not until the  reign of William 
and Mary th a t the repeal of the sta tu te  
relating to royal mines was effected. By 
the time of E lizabeth’s death her great 
venture a t Keswick had failed, the famous 
firm of Haug Langnauer and Co., of Augsberg, 
who were the principal shareholders and 
general managers, had retired, and mining 
in England was at a low ebb. In the reign 
of James I (second year) all the substance 
of the grant made to Thurland, Hochstetter, 
and others was confirmed to the  Company 
of Mines Royal, and it is significant th a t 
during this reign and subsequently until 
the Restoration there does not appear to 
have been any real activ ity  in mining. 
But it was actually going on in Derbyshire.

In E lizabeth’s tim e the name of Rowland 
Eyre appears in the records of the Duchy 
Court as representing her in cases where 
mines or the duties payable on their account 
were in dispute. He would be her M ajesty’s 
Farmer of the Revenues, paying to  her a 
definite sum yearly for the privilege of 
collecting the duties. In  1613 one of the 
same name sued a number of miners for the 
payment of lot and cope on lead ore taken 
from the manor of S tanton in the High 
Peak. This case seems to  have excited 
some concern because in 1614 the grand jury  
of the barm ote court of the lordship of 
Youlgreave and G ratton adjoining Stanton,

refused to  adm it th a t the lord had the power 
to  hold a barm ote court and were only 
satisfied on th a t count after being shown 
a deed dated 1320, which proved the right 
of the lord to  hold the Court. I t  is perhaps 
permissible here to digress and deal with some 
features of this “ Court of Barmote ” 
(Berghmoote, Bergmooth, Barmoot, etc.).

In the districts known as the King’s 
Field (or Fee) which includes practically 
the whole of the Hundreds of the High 
and Low Peak mining affairs are adminis
tered by a sort of warden called the “ Bar- 
m aster,” who is appointed by the Crown 
and acts in conjunction with the steward, 
the la tte r being also an appointee of the 
Crown, but with duties judicial ra ther than 
executive. He is steward of the Barmote 
Court and m ust belong to  the legal profes
sion. At the time of the commission of 
16th Edward I (1288) the former was 
referred to  as the “ berghmayster ” or 
“ magister del bergm oth.” Subsequent to 
th a t date the word does not appear often. 
I t  is not in common use, but appears to  have 
been confined to legal documents. I t  has 
been seen in a copy of a deed executed in 
1320, and refers to  the office not the official. 
The word here is “ barm estre.” I t  has 
become Normanized in the space of less than 
40 years, if indeed the record of 1288 
contains the correct spelling. The official
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is “ barm aster ” in the case quoted by 
Tapping (Manlove’s “ Rhym ed Chronicle ” ) 
taken from the records of the Duchy of 
Lancaster, Vol. 1, No. 4 circa 22 H enry 
V II, and thence onwards for some time. I t  
is “ barm aster ” in the tim e of Elizabeth, 
of Edw ard VI, and of Jam es I. I t  has become 
“ berghmaster ” in 1677, which is only a few 
years after Sir John Pettus borrowed it 
from the publication of 1645 (and probably 
the “ Rhym ed Chronicle ” of 1653) where, 
however, it is " barghm aster ” in the tex t. 
These la tte r spellings do not m atter.

The functions of the official are stated  by 
Hoover to  be approxim ately identical with 
those of the German “ bergm eister.” This 
would appear to  be extremely doubtful. 
In fact the influence of the Saxon on Derby
shire mining is untraceable to-day. But the 
functions of the two offices differ in essence. 
Assuming the  word to be correctly spelt in 
the copy of the original document produced 
before the House of Lords in the case Duke 
of Devonshire v. Wall and others, the earliest 
form is “ berghm ayster,” and his office is 
th a t of " magister del bergm oth.” Neither 
of these words appears in any other writing 
of the time. The word itself is not a 
form which appears anywhere in Middle 
English nor in Anglo-Saxon. T hat it is a 
variant of “ mote ” is certain. This is the 
Middle English form of O.E. gemot—an 
assembly.

The word “ bergh ” is apparently  Middle 
English “ berz ”—a hill or m ountain, and 
the word “ bergm oth” connotes' the “ Hill 
Assembly.” W hat this has to do with mining 
is not clear, and it has appeared a t times as 
if the word “ b a r ” was the correct explana
tion, its meaning being simply th a t of the old 
Norman word—man. On this basis the 
implication of the word barm aster would be 
simply overseer. But the pronunciation 
of the word “ berz ” to-day in Yorkshire 
and  Derbyshire is “ bargh ,” shortened to 
“ b a r ,” and it means a steep hill, or a road 
up a hill, so th a t it is possible th a t it was 
pronounced so in Middle English tim e and 
got into the deed referred to  as bar.

The circumstances of the use of bergmoth 
in any case could not have been otherwise 
than  peculiar and what seems to be the most 
likely explanation is ra ther long, bu t as it 
has not been given before may be worth 
stating. Long before the Norman came to 
England it was the custom to call assemblies 
of men when any im portant question affect
ing the common weal was to be discussed,

and these assemblies were held under trees 
and generally on hills where the speakers 
could be seen and heard.

Indeed, says C oventry (W atkins on Copyholds 
bv  Coventry, 1825), so p rev alen t was th is  custom 
am ong th e  B ritons th a t  th e  “ to p  of a h i l l ” of 
"  em inence ” becam e a t  length significative or 
a  court of justice  . . . and  vestiges of th is  custom 
rem ain am ong us to  th is  d ay  in  th e  m oot or 
“ m ute  ” or “ parling  ” hills still know n in various 
p a rts  of th is  and  "  th e  neighbouring islands.”

This establishes p re tty  fairly the possibility 
of the “ berz-mote ”— the hill assembly. 
W hat were the circumstances under which 
it came to  be connected w ith the mines of 
Derbyshire ? Under the feudal law 
institu ted  by William the Conqueror, the 
territories were parcelled out amongst his 
more im portant supporters in the first 
instance. In the reign of H enry III , and 
indeed until the final defeat of the Barons 
headed by Simon de M ontfort in 1265, 
the lands in which were included what 
afterwards became the H undred of the Low 
Peak (that is, the W apentake of Wirksworth) 
were held by Robert de Ferrers and his 
heirs. The wapentake passed to  the Crown 
on the failure of the Barons—the repre
sentative of the Ferrers family, then Earl 
of Derby, losing his estates and his state 
as Earl. Under circumstances such as these, 
once the lands remained unallotted they were 
in the demesne of the king himself and, if 
not suffered to  lie waste, were cultivated 
by his servants, or g ranted  out in small 
allotm ents to  persons who not being free 
held under base service called villeinage. 
The Lord of a Manor—the Mesne Lord— 
had in addition to  his villeins (who were his 
actual property) a  series of followers who 
held from him by Frank-tenure. The king 
had none of these Franks. All questions 
affecting the holding of lands, etc., arising 
between F rank and F rank  were decided 
at the Court Baron (Court of Men) which 
was the essence of the  Manor. No manor 
could exist w ithout such a court. • These 
courts were held always in the manor 
house. They were presided over by the lord, 
or by his steward. The conduct of the 
court was in the hands of the bailiff (ballivus) 
and the judges were the Franks themselves, 
in num ber according to  the size of the Manor. 
These assemblies were known as the Hall- 
Mote.

In the case of villeins justice was 
adm inistered on the same lines, bu t the 
Franks could not act as ju ry  because they 
could not concern themselves w ith m atters
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N u t t a l l ’s  P l a n  o f  1768, s h o w i n g  Y a t e s t o o p  S o u g h  a n d  p o s i t i o n  o f  “ N e w  F i r e  E n g i n e ”  o n
Y a t e s t o o p  T i t l e .

between the lord and his bondmen. These 
courts, known as custom ary courts, were 
not held in the Hall. The lord held them 
wherever he wished, but generally on one 
of the hills. These were known as “ places ” 
(from placitum —a plea) th a t is—where 
pleas were heard.

An im portant difference arising out of the 
status of the men is this (and it is, to  be 
noted in connection with the barmote 
courts) th a t the Frank tenants could not 
be sworn. They were not juratores. The 
villeins were always sworn, but the villein 
was not judged by his peers. They formed 
the jury, but the lord was the judge. It

is from this class apparently tha t the jury 
of twenty-four—the body of the mine 
was ultim ately derived. All the affairs 
of the estate in so far as they excluded 
those of the Frank tenants were settled 
a t these courts. In the case of the forests 
the lord presided over the juratores (and 
these held only by base tenure) and his 
steward and bailiff were present. Assuming, 
therefore, tha t lead was of value, those 
who desired to  do so could, no doubt, 
hold the right from the lord in the usual 
way of villein tenure, and the “ magister 
del bergmoth ” or customary court would 
act for the lord to  see tha t the la tter was
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not defrauded. He was a bailiff (ballivus) 
of the Franchise or the Liberty.

Cowell says :—
These ord inary  bailiffs were of tw o so rts— 

"b a iliffs  e r r a n t s ’’ and  "b a iliffs  of franchises.’’ 
These be  those th a t  be appo in ted  by  every lord 
w ith in  his L iberty  . . . There be likewise bailiffs 
of husb an d ry  belonging to  p riv a te  m en of g reat 
substance who seem to  be so-called because th ey  
dispose of th e  under-servan ts, every m an  to  h is 
labour and  task , check them  for m isdoing their 
business, ga ther th e  profits to  th e  lord and  m aster 
and  deliver an  account for th e  sam e a t  th e  y e a r’s 
end or otherw ise as i t  shall be called for.

The functions of the berghmayster, too, 
have varied so little  in the course of time, 
from these, th a t there can be no doubt 
bu t th a t he was a bailiff appointed by the 
lord and th a t the men had no say whatsoever 
in th a t appointm ent.

In  the case of the K ing’s Field, therefore, 
there was no Mesne Lord, and, ipso facto, 
there could be no F rank tenants. There 
would have been, however, a few years 
before when the E arl of Derby held this 
land in  suo dominio. B ut to  hold any right 
by paym ent in kind was pure villeinage, 
as opposed to  holding by service.

The findings of the commission of 1288 
therefore point to  the probability  th a t 
villeins owned by the  king and previously 
perhaps by the dispossessed lord were 
mining for lead under the usual conditions 
of base tenure, modified to suit the particular 
conditions. Edw ard I could not have sent 
F rank tenants to  Devon. They m ust have 
been villeins. Those findings embody the 
conditions usual between Mesne Lord and 
base tenant, husbandry being exchanged 
for mining. If it had  not been for the  mere 
accident by which the  wapentake of 
W irksworth passed into the hands of the 
king and was not handed out to  another 
lord, there would have been no basis for 
any uniform set of customs. These would 
have been simply customs of the manor. 
The H undred of the High Peak did not 
become the property of the king till Edward 
I l l ’s time, therefore the customs claimed 
in 1288 did not apply to  this section. The 
wapentake of W irksworth therefore became 
the cradle of the customs because no other 
field was available nor subject to  the same 
circumstances. The necessary conditions 
were th a t lead should be found and th a t 
the  land should be a “ feod ” (feudum ) 
of the king himself. The barm aster therefore 
was in no sense a praefectus or procurator. 
He was simply the  lord’s bailiff and his

duties were those of a sort of warden acting 
for the Lord of the Soil. E xcept in the 
K ing’s Field to-day all barm asters are 
appointed by the particular Lord of the 
Manor.

W ith the inclusion of the High Peak 
in the K ing’s Field an anom aly is apparent. 
In the findings of the commission of 1288 
(16, Edw ard I) it is set down th a t a measure 
(meta) of ground to  which the miner 
(mineritor) was entitled  should be four 
perches (quattuor perticatae) and for his 
shaft {ad suam foveam ) seven feet. The 
lineal perch was 2 4  ft. in length in Stafford
shire and this has been established since 
in the courts. B ut the  “ measure ” to-day 
and for long periods past has been 96 ft. only. 
The seven feet are not allowed. This is in 
the wapentake of W irksworth or Low 
Peak. In  the High Peak the miner gets 
8 7  ft., th a t is four perches and seven feet, 
the perch in the High Peak being apparently 
20 ft. (it differed in various parts of England 
from 13^ ft. to  2 7 ft.). Seemingly the miner 
in the High Peak got his allowance of seven 
feet along the vein for his shaft.

The right to  search for mines was as old 
as the Romans a t least, and th e  right of 
the Lord of the Soil probably older still. 
The control by the m agister del bergmoth 
was essentially feudal. The customary 
courts came in w ith the Normans whose 
system of adm inistering justice was identical. 
When the Ashbourne commission recorded 
its findings for the king’s benefit it set out, 
for the mining of lead, conditions which 
applied to  all other forms of labour on the 
manors with one exception, which was the 
implied right of the  m iner to  look for a 
mine, and as to  this the mine could not be 
found in any other way.

To return  to  the  mines : The interest
in mining th a t had been aroused during 
E lizabeth’s reign and which had been 
inspired by the necessities of the realm died 
in the  first half of the  seventeenth century. 
The K ing’s Field seems to  have been 
neglected, but as already shown there had 
been some activ ity  on those holdings in 
which the lord could receive royalties 
apart from the sovereign himself. The 
Civil W ar th a t ended with the death of 
Charles I, and the period of the Protectorate 
( 1 6 4 9 - 6 0 )  upset all the arrangem ents between 
the sovereign and the Company of Mines 
Royal, which la tte r w ent out of existence 
altogether. W ith the Restoration, however, 
a change came over the country. At the
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period there is a revival of the barmote 
courts, all the traditional customs are set 
for manor after manor, and in general 
the value of these customs is really felt 
for the first time. The articles are recited 
and affirmed by court after court, they are 
enlarged and added to and where in the  time 
of Edward I there are no more than  fourteen 
they now begin to run into forties and 
fifties. The small volume of 1645 was no 
doubt taken as a model, but Edward 
Manlove, formerly steward of the barm ote 
court in the wapentake of Wirksworth, 
m ust have helped considerably by putting  
them  into rhyme. His chronicle repeats 
some of the  errors of the small volume of 
1645, and it is fairly certain th a t it formed 
the basis of the m atter of his poem.

The Society of Mines Royal was revived 
a t the Restoration. Prince Rupert, soldier, 
sailor, and patron of arts and sciences, was 
made Governor. He died in 1683 and one 
year after his death the first mention of the 
Mill Close mine is found. I t  was producing 
ore during 1684-5-6, the amount of galena 
produced during th a t period being roughly
2,500 tons.

Following the example of Wirksworth, 
courts were being held in what are known 
as the " private liberties.” That a t Hassop 
(the great barm ote court of Rowland Eyre) 
is dated the “ 16th year of the reign of 
Charles I I ,” th a t is 1664, making him king 
from the death of his father in 1649, as if 
Cromwell had never existed. I t  will be 
remembered th a t there was a Rowland 
Eyre in E lizabeth’s time, and th a t the name 
appeared also as farmer of Her M ajesty’s 
revenues in the Duchy Court in 1613. The 
Court of Ashford is held in 1655 under 
William Earl of Devon. The manuscript 
copy of the proceedings of this court is 
known to be in existence and in private 
hands. But a great barm ote court had been 
held for the Manour of Eyam  and Middleton 
in 1652 following a previous one in which 
the date is not given, bu t which, from the

A  P a g e  o f  A s s i z e  R o l l  152 ( P u b l i c  R e c o r d  
O f f i c e ) .

The seventh en try  on this page reads :—•
Roll of R agem ann and  de Quo W arran to  Pteas 

in the  C ounty of D erby before th e  Justices 
Itin e ran t there . 9. Edw. I. (1280/1).

I t  is p resen ted  by  th e  Twelve of th e  H igh Peak 
th a t R alph  le W yne has m ade a certain  pour- 
presture in th e  soil of our Lord the  K ing in T atington 
and Presteclyne (now T addington and Priestclifi)

in m aking a Lead m ine whereof our Lord the  King 
was accustom ed to  receive th e  L ot of th e  Ore 
(le L o t Min) th a t  is th e  th ir teen th  dish (ras) etc. 
And R alph  comes and  declares th a t  he has never 
m ade m ines in  th e  soil of our Lord the King. He 
says th a t  he and  his Ancestors were alw ays accus
tom ed to  m ake m ines in th e ir  soil of Monyas, and 
th a t  he had  done nothing bu t th is . . . Therefore 
it  is agreed th a t  our Lord the  King shall take  nothing 
for th is  inquest.
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identity  of some of the names of the jurors, 
m ust have been held not long before. This 
was during the Protectorate, 3 years after 
the death of Charles S tuart. Cromwell 
was probably fairly busy elsewhere and it 
m ay have been a defiance to  the usurper. 
Shortly before the death of Charles I, he 
(Charles) had established a m int a t Shrews
bury at which silver used for his war purposes 
and obtained from the mines of Wales 
had been m inted. In all of these courts, 
however, there is one m arked difference. 
The dish which a t one time had to  be supplied 
by the Lord of the Soil (Henry V III supplied 
one in 1512) is now supplied by the barm aster 
w ith the consent of the jury. The jury, 
too, is now tw enty four strong.

This really m arks an accession of power 
to  the jury, giving them  a control th a t they 
had not previously had, and it really for 
the first time establishes the customs as 
an im portant factor in the government of 
mines. At the same tim e one at least of 
the articles then laid down would not hold 
when subjected la ter to  the test a t a higher 
court. In  1760 the House of Lords on appeal 
confirmed to  the Duke of Devonshire as 
Farm er of the Revenues his claim, to  receive 
the d u ty  of lot on “ sm itham  ” (fine ore), 
although the Great Barm ote Court of 1664 
held a t W irksworth had sta ted  th a t such 
duty  was not payable. I t  has been payable 
ever since. Periods of activ ity  in mining 
seem to  have coincided p re tty  closely with 
those of our wars especially after the R estora
tion, and it was generally during the revivals 
th a t the lawsuits cropped up. Things 
settled down p re tty  well in the 18th century 
and troubles were infrequent up to  the date 
when the customs were codified and became 
law, i.e., 1851.

I t  is difficult to say which was cause and 
which effect ; but the period beginning with 
the Restoration is responsible for a num ber 
of very im portant innovations which made 
mining cheaper, and which enabled the miner 
to  overcome some of the difficulties which 
beset him in the shape of water and hard 
rock. The most im portant of all was the 
introduction of gunpowder. The use of 
this was known before 1700 and new methods 
of tam ping had been introduced together 
w ith an improved fuse which lessened very 
considerably the risk of accident. At its 
first coming into common use, the miner 
ran a risk comparable with th a t of the 
pénitent in the French colleries of the next 
century, who confessed and received

absolution before carrying out his du ty  of 
firing the inflammable gases with a naked 
light on the end of a stick. Those interested 
will find a very full description of the 
technique of blasting in Hooson’s “ Miner’s 
D ictionary,” 1747.

The actual date of the introduction of 
gunpowder is not known. I t  had been 
used on the Continent in 1627, bu t did not 
come into general use in England till near 
the end of the century— H unt says 1670. 
I t was not in use in Cardiganshire in 1662, 
when John R ay visited th a t centre of active 
mining. The m ethod of using it a t Liège 
was recorded in the  Philosophical Trans
actions of the Royal Society in 1665. There 
are grounds, however, for believing that 
it was introduced somewhere between 1636 
and 1645 and by Prince R upert, a t the Ecton 
mine in Staffordshire. I t is generally assumed 
th a t he introduced a com pany of German 
miners familiar with the use of it to Ecton 
in his capacity of Governor of the  Company 
of Mines Royal. A strong objection to this 
view is th a t Ecton was not a Mine Royal, 
and it seems unlikely th a t to  bring a new 
invention to a private mine would not have 
been resented by the patrio tic  gentlemen 
of the company. I t  is more likely tha t it 
was an act of friendship tow ards the tutor 
of his cousin Charles II . This tu to r was 
W illiam E arl of Devon, the owner of Ecton. 
R upert was intensely interested in gunpowder 
and quite a lot of improvem ents and
inventions for its use are a ttrib u ted  to him.

Bishop W atson, F.R .S., a m an with a fine 
scientific m ind and no inclination to accept 
any statem ent w ithout proof, quotes “ a 
very able and intelligent person ” who
declared th a t it was a trad ition  th a t the 
first shot ever fired in Derbyshire or
Staffordshire was fired a t Ecton. He thinks 
the period was 1636-45. William Hooson 
(a “ Derbyshire Miner ” ) writing in 1747
has the following :—

A bout 40 years ago some gentlem en came 
to  a place called E cto n  in  Staffordshire there  for 
to  ven tu re  a t  a n  old w ork which was drowned 
w ith  w ater in hopes to  get copper . . . b u t no Old 
People in th e  neighbourhood could give an y  account 
when it  was las t w rought. T hey  got churn  pumps, 
sweap pum ps, and  forces, and  got a t  length to  
bare  th e  soles . . . b u t in  th e  w ork it  was admired 
by all m iners th a t  saw w hat b last holes had  been 
bored, m ost a  y ard  or four foot long and two 
inches or more d iam eter so th a t  in those  days 
th ey  used n o t such sm all holes as we do in these 
. . . th e  rep o rt was th a t  th ey  were D utchm en, 
others say  G erm ans, th a t  was th e ir  workmen, 
etc.
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Now Ecton lay idle in 1686 and was re
opened la ter by the Earl of Devon, not to 
be closed again for m any years, so th a t it 
rather appears, seeing th a t the old people 
could not remember when it was last wrought, 
that there is some tru th  in Bishop W atson’s 
idea. The Ecton records are missing, and 
it is not known what has become of them.

The use of gunpowder seems to have 
spread rather slowly, but the production 
of copper ores a t Ecton in the beginning of 
the 18th century was very heavy and 
enriched the owner, who became Duke of 
Devonshire after the accession of William 
of Orange. Side by side with this invention 
came the use of steam for lifting water. 
The first fire engine in Derbyshire appears 
to have been brought into use in 1743. 
The rag and chain pumps similar to  those 
shown in the woodcuts in Hoover’s transla
tion of the “ De Re Metallica ” were in use 
for the removal of the more localized water 
before the tire engine was used. Prior to 
the use of this engine (probably Savory’s, 
or later, Newcomen’s), bu t subsequent to 
the introduction of gunpowder, water was 
the great enemy of the miner (See H unt— 
“ British Mining ”—for a full history of 
pumping).

Along with these two innovations came 
that of smelting lead ores with pit or sea 
coal. Price (“ Mineralogia Cornubiensis ” ) 
says tha t it was introduced " of necessity ” 
in the  reign of Charles I. Beecher 
(“ Alphabetum Minerale,” 1682) in his 
dedication of the work says th a t he was 
responsible for the introduction of coal 
for smelting “ tin  and minerals ” and th a t 
it had been unknown in Cornwall up to 
then (quoted by Bishop W atson). It was 
used by the Company of Mine Adventurers 
in Neath in 1699, and its use m ust have been 
universal in the mining counties of England 
early in the 18th century. The introduction 
of what is known as the cupola furnace is 
said to have taken place in 1698. This is 
the Flintshire or Derbyshire lead-smelting 
furnace working on the reverberatory system, 
but designed to  use ordinary coal (See 
Percy, “ Lead,” 1870).

The practice of smelting on the hill 
sides quoted by Camden, appears to have 
persisted for m any years in Derbyshire. 
In the K ing’s Field custom gave the miner 
wood for his burning, and it is said that 
the forests were depleted entirely of timber 
by this means. W hite and black coal 
were in use up to  the second half of the

17th century, the former being wood, the 
la tte r wood charcoal both used mixed 
because the white was too wasteful and the 
black was too hot.

A company known as the “ Governor 
and Company for Smelting Lead Ores 
w ith P it or Sea Coal ” was operating in 
1743. I t  was known locally as the Quakers 
Company, and was the most im portant 
operator in Derbyshire up to  1759. I t 
introduced the fire engine, sank shafts, 
and drove soughs, and in the last-mentioned 
year fought a law suit on the interpretation 
of the customs, with the Lord of the Soil 
a t the time. There are some interesting 
points in this suit.

I t  is stated  by Hoover (“ De Re 
Metallica ” ) th a t it is not known whether 
the “ Apex L a w ” of the United States 
originated in Derbyshire. As a m atter of 
fact there has never been the slightest 
suspicion of any effort on the part of the 
landowner to restrict mining in depth, and 
once a miner got on to a “ rake ” it was his 
till he could no longer work it profitably, 
provided he paid his dues. No one could 
take his “ deeps ” because no one could get 
land given to him unless he first proved 
by actually showing a dish of merchantable 
ore, th a t an or e-body existed on th a t land. 
This rem ark needs qualifying in so far as 
private liberties were concerned. A miner 
working on the boundary between two 
manors with different overlords could not 
work in both manors w ithout authority  
from each lord, but apart from this he was 
never lim ited except in length. But as far 
as the surface was concerned he was strictly 
lim ited in width. He never had any title 
to the surface nor in fact to anything except 
the lead ore in the vein. But custom 
allotted to him a certain amount of the 
surface for the purpose of dressing his ore, 
and this came to be known in time (it is not 
known when) as the “ quarter-cord.” A 
“ cord ” or “ raip ” (rope) was used for 
measuring the length of his “ m eta ” and a 
quarter of this, i.e., 8 yards in the Low 
Peak and 1 \ yards in the High measured 
on each side of the veins was allotted to 
him for his general purposes. The lawsuit 
between the Governor and Company, etc., 
and the Lord of the Soil was in connexion 
with this question of the quarter-cord and 
judgment was given tha t the measurement 
must be from the walls on each side and not 
from the centre of the ore-body. In the 
case of a “ flatting ” the miner received a
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square of land just as it is provided for in 
the case of alluvial mining in the Australian 
states.

In  the sixth year of William and Mary 
the repeal of the S ta tu te  concerning Royal 
Mines was effected. The Sovereign, however, 
retained the right of pre-emption on all ore 
raised. T hat the industry was a ttracting  
a good deal of a tten tion  during the la tte r 
half of the  17th century is evident from 
the very considerable am ount of publishing 
of treatises on mines and minerals th a t 
took place a t th a t time. Of course the 
efforts of Sir H um phrey Mackworth in Wales 
in reviving the smelting of copper following 
on the success (earlier in the century) of 
Sir Hugh Middleton in extracting silver from 
lead ores in Cardiganshire and the impeach
m ent of Sir H um phrey for embezzlement 
m ust have touched the imagination of the 
people. Sir Hugh had  spent his vast fortune 
in providing a w ater supply for London 
from the New River. The king, by the 
way, received a number of fully-paid 
shares in th a t venture, and one of th a t lot 
has changed hands in London within recent 
years for the sum of £75,000. Sir Hugh 
died in poverty. In  any case, mining pro
m oters and others from the  City, m any 
of them  unscrupulous, were roaming the 
Midlands in the early part of the  18th 
century and the boom was then in full 
swing.

About 1695 there is found the  first mention 
of those enormous drainage adits known 
as “ soughs ” which seem to-day to  typify 
a breed of men with hearts bigger than  the 
normal. Some of them  were 20 years in 
the  driving and one a t least is four miles 
long. Two of these were started  from the 
Derwent River to  work westward into the 
lead-bearing measures of the limestones, 
and the work occupied over forty  years 
cum ulatively—from 1743 to 1785. In all 
cases the mineral deposits towards which they 
were directed were almost depleted before 
the soughs were completed. Quite a  number 
of these adits are still in operation and several 
mines are using two of them  to take their 
w ater into the river. A th ird  was used by 
the inventor of the “ spinning jenny ” to 
provide power for his work at Cromford.

Somewhere about 1698 H unt says a Quaker 
lady urged a num ber of her friends to  form 
a company to  work the mines so th a t poor 
people could be helped, etc. T hat company 
known as the Quakers Company took up 
a mine in the K ing’s Field in 1744,

and worked it till 1759. I t  had previously 
operated with varying success in Durham 
and Northum berland. I ts  successor was 
the London Lead Company, which within 
the last th irty  years or so is s ta ted  to  have 
burned deliberately, not only the mass 
of plans, but the records which had come 
down to  them, as well. The mine which it 
worked was in the Mill Close. I t  was re
opened in 1859, and is to-day the largest 
producer of lead in England. The shaft 
which was sunk by th a t company is still 
spoken of as the Quakers’ shaft, among 
the villagers.

If H un t is correct in his assertions 
concerning the  origins of th is company 
it is curious th a t the date corresponds so 
identically w ith th a t of Sir Humphrey 
M ackworth’s adventure. I t  is also a m atter 
of some interest th a t Moses Stringer should 
have pu t forward in 1713 a reasoned article 
on the subject of working mines by employing 
poor people so th a t they could pay rates 
and thus avoid the expense of being on 
the parish. Incidentally Sir Humphrey 
M ackworth’s affairs were in an almost help
less s ta te  in 1711, and an Act of Parliament 
placed them  in the hands of a strong com
m ittee of adm inistrators. The venture 
in Cardiganshire, however, had  been 
prosperous. W hile the  company which 
worked the Mill Close mine in the Liberty 
of Wensley in 1744 seems to  have been 
the successor in a direct line of Sir H. Mack
w orth’s Company, the actual connexion 
is not now very clear.

One interesting fact comes from the com
m ents made by Stringer on Sir H um phrey’s 
a ttem pt to  flout the  Company of Mines 
Royal by  denying its param ount position. 
The adventurers tried  to  prove th a t the 
ores of Cardiganshire contained no silver, 
and according to  Stringer they  actually 
had them  “ salted ” w ith Derbyshire lead 
ore which carried very little  of the royal 
m etal. Subsequently th e  adventurers made 
a profit of £2,000 per m onth out of the 
silver ; bu t they had, by  then, apparently 
bowed to  the au thority  of the Company 
of Mines Royal. They obtained the right 
to  have th is silver m inted a t the Royal 
Mint and to  have the three feathers of 
Wales on the coins. These were known as 
“ Quakers’ ” money, from the  large number 
of this persuasion who had shares in the 
company.

I t  is perhaps more than  a coincidence 
th a t the company which operated the Mill
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Close mine from 1744 to  1759 should have 
been known as the Quakers’ Company. 
In the la tte r year the right of this company 
to use the land for the erection of fire engines, 
workmen's cottages, and the like, was 
contested by the owner of the soil. The 
court held th a t since the customs must 
go back beyond the memory of man in order 
to be, in essence, customs, and since the

fire engine was new, custom could not be 
held to  apply to such apparatus, and the 
verdict was for the lord. Since then it has 
been customary to  pay rent for the use 
of land for kindred purposes.

Workers in lead ores do not seem to 
suffer a t all from lead poisoning. Men with 
fifty years of service below ground in Derby
shire mines do not appear ever to have
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been affected by it. Amongst the smelters, 
however, it seems to  have made its 
appearance along with the cupola furnace. 
None of the writers mentions it prior to 
1700. In th a t year Charles Leigh, M.D., 
in his “ Survey of Lancashire, Cheshire, and 
D erbyshire,” refers to  it as a “ sort of by on.” 1 
I t  is called “ belland.” This word signified 
in Middle English “ wheezing ” or “ roaring ” 
applied either to  man or beast. I t  is simply 
the word “ bellende,” present participle 
of A.S. “ bellan,” to  roar (cognate with 
Fr. believ and Lat. balare). When it was 
recognized as being a sym pton of the effects 
of lead, the  compound of lead was spoken 
of as belland. To-day, land impregnated 
with lead from smelters is said to  be 
“ bellanded,” while fine galena is called 
belland. Fine galena will not cause the 
trouble, bu t according to  Hooson the 
practice of ramming (tamping) drill holes 
with fine ore would cause it. The effect was 
hoarseness and subsequent paralysis of 
the larynx which showed itself as a wheeze 
in men. I t  seems as if lead fume only will 
cause the trouble and the sulphate is the 
worst. Prior to  the use of the cupola the ore 
was mixed with the fuel and the fume was 
taken in long flues up the hillside while the 
lead ran  down hill into trenches. If the 
cupola was really the cause of the employees 
getting the complaint it m ust have been 
due to  restricted draught.

The cupola was really ra ther late in appear
ing. The principle of reverberatory smelting 
is set out in Alonso A. B arba’s treatise— 
“ E l Arte de los Metales,” 1640. The first 
two books of this work were translated  
in 1674 by the E arl of Sandwich ; bu t the 
description of the reverberatory principle 
is in Book IV. A reprint of this translation 
(of the two books) was made in a  “ Collection 
of Rare and Valuable T reatises,” 1738, 
and B arba’s work is there referred to  as a 
“ rare jewel.” I t  is sta ted  therein tha t the 
book had been banned by the Inquisition 
and th a t copies of it were extrem ely rare. 
T hat m ust have been a lure to  trap  the 
unw ary because the edition of 1640 is still 
procurable and copies of later editions are 
plentiful.

Barba called these furnaces “ hornos de 
reververacion ” and says :—

L ittle  or no use has been m ade up to  our 
tim es . . .  of sm elting in reverberato ry  furnaces, 
and  a lthough  before th e  p resent tim e reference

1 Quinsy.

to  such is found, th ey  were no t used w ith  the 
perfection of to -day  nor for th e  sam e object. 
They were for refining only. As sufficient proof 
of th is  George Agricola, who w rote so voluminously 
(dilatadamente) of every th ing  p e rta in in g  to  th e  art 
of m etals has no t m entioned th em  as being used 
for th is  purpose. T he m ethod  is th e  m ost noble 
am ongst all m ethods of sm elting  and  m ore suited 
for m etals of gold and  silver, especially if th ey  are 
rich such as (certain ores of silver) . . . galena 
and o ther lead ores (Plomeria ?).

From 1640 to  1698 is no long period for 
a new m ethod to  take, to  make headway in 
England. The furnaces are sta ted  by 
Barba to  have been used w ith wood as fuel, 
but it is probable th a t on their introduction 
into England coal was used. They were 
not suitable for use with charcoal as a long 
flame was a necessity. Barba says, too, 
th a t :—

In  T ruro  (Oruro ?) a square  chim ney is built 
over th em  which extends in  heigh t a b o u t 1 yard 
above th e  furnace so th a t  sm oke can  get aw ay with 
less h u r t  to  those  who are  carry ing  ou t th e  work 
of smelting.

In 1652 John French, M.D., translated 
John R. G lauber’s “ Novi Furni 
Philosophici.” This is a cleverly worded 
exposition of w hat he could tell if he wished, 
but he gives little  away—on page 331 of 
the translation, amongst the secrets is :—-

A very  speedy w ay of m elting  m inerals whereby 
th ey  are  m elted  in  g rea t p len ty  by  th e  help of p it 
coals in  defect of o ther coals.

On page 361 :—
In  th is  our new  w ay  of m elting, we need not 

bellows, nor m ils a lthough  we erect never so great 
furnaces, for by  how  m uch th e  g reater th ey  are so 
m uch th e  g reater q u a n tity  m ay  be m elted  in  them. 
W herefore I do n o t d o u b t b u t th a t  of all th is  is the 
m ost noble, profitable and  excellent w ay of melting. 
Now w hether or no all m inerals m ay  be melted 
in th is  furnace I know  n o t for I m ade a tria l only 
in th e  m ine of lead and  in no o thers by  reason of 
defect of m ines and  places convenient for the 
erecting  of th e  furnace. B u t I hope shortly  to  live 
in a  m ore convenien t place w here I shall neither 
w an t coals nor m ines (minerals) w hereby to  make 
try a l in  fire and  mines.

I t looks as though he was familiar with 
B arba’s work if not the  actual furnaces.

Simon S turtevant had obtained a patent 
in 1612 for a process:—
W hereby all kinds of m ettles, etc ., as namely 
irons, steels, leads, tins, coppers, brasses and  such
like now m ade a fte r  th e  o rd inary  course w ith  wood 
fewell and  charcoal m ay  be as well m ade wrought 
and  effected, as th e  said Simon S tu rtev a n t affirmeth 
w ith  sea coale, p it-coale, earth  coale, an d  brush 
fewell, etc. And for as m uch as our said Souveraigne 
Lord is given to  u n d erstand  th a t  th is  art 
skill industrie  and  inventions of th e  said  Simon 
S tu rtev an t, etc., etc., is a  th in g  n o t ye t practised
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nor brought in to  an y  trad e  occupation or m ystery, 
but is an  invention in substance new, etc., in regard 
whereof th is  inden ture  w itnesseth th a t  our 
Souveraigne Lord th e  K ing of his especial grace 
and certaine knowledge and m ere m otive and of 
his prerogative royal h a th  given and granted , etc., 
all kindes of th e  aforesaid m ettles, etc., by  and  w ith 
sea coale, p it coale, etc.

The term  was for 31 years. S turtevant 
failed and his paten t was transferred in 
1613 to John Rovenzon. His exposition 
of the subject of his patent includes a 
description of a reverberatory furnace using 
“ pit or sea coale ” for the melting of ores 
and metals. He did not succeed and his 
patents were ultim ately (1654) taken up 
by Dud Dudley, who used coal for the 
smelting of iron only. In 1683 Sir John 
Pettus in his appendix to  his translation 
of E rckers’ work spoke of ovens of reverbera
tion used for making enamels, and under 
“ coal ” as follows :—

Coal . . . viz., wood coal . . . used chiefly for 
m etals, sea coal . . . and p it coal— b ut these are not 
useful for m etals. ’Tis tru e  m any have a ttem pted  
to chark, or m ake cinders of them  to  be used for

m etals when wood is scarce ; b u t I have no t yet 
heard  of any  certa in  success therein  (although I 
wish it).

Percy, “ Metallurgy of Lead,” 1870, 
quotes a “ very humane man ” :—

I have seen a g reat deal of lead sm elting works 
and I  never saw any  sickness which did n o t arise 
from  a tte m p ts  to  condense th e  smoke. W ith  a 
good draugh t I consider lead sm elting . . .  as 
healthy  as any  ordinary  occupation.

On the whole, therefore, it  is probable 
th a t lead poisoning from smelting did not 
become a serious complaint until the cupola 
was brought into use.

In the first half of the 18th century the 
great drainage adits of Derbyshire were 
begun. The first mention so far found
is in 1695 when the words “ A Sough is 
bringing up ” are used in a reference to a 
Mine in Stanton. The word “ sough ” is 
Middle English. Its  first meaning was a 
sewer. In Derbyshire to-day the house
drains are still called “ soughs.” In John 
R ay’s time it m eant a dyke or ditch. A 
dyke was a sough when it was full of water.
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The word was used by Dud Dudley (1654) 
to  denote an adit. Fortunately  for the 
ambitions of those who made them  the 
work was chiefly in shale and the la ter ones, 
notably the Hill Carr Sough in Stanton, 
could not have been driven w ithout gun
powder, as it passes through 176 yards of 
crystalline limestone in its passage from 
the river to the Youlgreave district four 
miles away. The flow to-day is 15,000 
gallons per m inute. Only one mine makes 
use of it. The great Yatestoop Sough which 
is said to  have been begun in 1743 by the 
Quakers’ Company (there is considerable 
doubt as to  the correctness of this statem ent) 
was designated to  drain the mines in the 
Liberties of W inster, Birchover, etc., while 
the Hill Carr Sough above referred to 
drained those in Alport and Youlgreave 
and part of Stanton, all private Liberties.

Both of these soughs on leaving the river 
pass through ground owned or leased by the 
Mill Close Mines, Ltd. The bulk of the 
w ater pum ped from this mine, amounting 
to  3,000,000 gallons daily, is discharged 
into this sough some 40 ft. or so below 
the surface. All the soughs were built 
up with stone masonry well arched. The 
cleaning out of the Yatestoop Sough was 
carried out a few years ago by fastening 
a sort of sledge to  a small boy and sending 
him like a weasel to  find his way to  the 
river with this contraption dragging behind 
him. And, in the history of civilization 
th a t was not so long ago either.

The introduction of W atts ’ engine altered 
the whole complexion of mining. I t  was 
first successful in Cornwall and when in 
later years one of this type was installed 
in the Alport mining area, Cornishmen 
were brought over under contract to  work 
it and were guaranteed continuous work so 
long as the  pumps “ remained in the mine ” . 
The mines failing, tradition  says th a t 
they sat tight, did no work whatsoever and 
did not leave until the owners in desperation 
withdrew the pumps.

At the end of the 18th century the 
production of Derbyshire had fallen away 
very seriously from th a t of the first half 
of the period. The fields had died one by 
one and even the great wars on the Continent 
had failed to  revive the industry. As before 
sta ted  the  ores had no silver, but the  cause 
of the  decline lay chiefly in the fact th a t 
the deposits as a rule have no depth. They 
are essentially shallow depositions in which 
the  best ore over the greatest widths is

a t the top of any occurrence. This is due to 
the fact th a t the ore lies in caverns formed 
by the action of w ater passing along cracks 
in the upper lim its of the limestones, and 
th a t an impervious bed overlies the lime
stone and forms a trap  for the waters. The 
tendency, therefore, is tow ards the formation 
of bonanzas alternating w ith great lateral 
expanses of absolutely barren limestone, 
the prospecting and exploration of which 
would put a serious stra in  on the longest 
purse. The very influences, too, which 
made the caverns and open joints have 
made them  the channels of artesian waters 
which add to  the expense of mining opera
tions. Lead, too, is the only metal 
of importance, the ore contains no silver 
beyond a  meagre tw enty  pennyweights 
to  the ton of pig lead, and  although the 
associated m etals such as antim ony, copper, 
etc., when they are present a t all, are in 
extrem ely low proportions they  are still 
high enough to  lim it the m arket for such 
pig lead when it is in com petition with lead 
which has to  be refined of necessity. As 
a consequence much of it is sold in the form 
of dressed galena, and leaves the country 
for the more cheaply-run furnaces of the 
Continent.

The ores are associated chiefly with 
calcite, zinc blende, and fluorspar with 
occasional increases in the  iron pyrites 
content ; bu t the best deposits, and these 
are generally exceptionally rich, are most 
usually accompanied only by  calcite.

In  Derbyshire itself the industry  is one 
of the glories of the past. A t no period of 
its existence was the ou tpu t ever very 
large ; but in the 18th century  it must 
have formed a not inconsiderable proportion 
of the world’s production. To-day it is 
hardly w orth taking into account. Side 
by side with the great natu ra l disadvantages 
it carries the disability of th a t burden of 
lot and cope—the former a very serious 
burden on the gross production because 
it takes no count of the  value of the product 
in the w orld’s m arkets. The word “ lot ” 
is just another name for royalty  paid to 
the owner of the soil. On top  of this comes 
the tithe, th a t irritating  and unreasonable 
impost out of the past. And above all these 
the burden of taxes which are based on 
both has up to  the  last year fallen with 
terrible severity on those operators who have 
been fortunate, or rather, unfortunate enough 
to  have weathered the financial storms 
brought about by the war.
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The miner of to-day, too, gives practically 
no more for his wage then he did before the 
war, and his pay is two and one half times 
his pre-war earnings. The cost of power has 
increased in like proportion, and the total 
burden is one th a t m ust preclude all future 
ventures even if it does not kijl the industry 
altogether. The burden of water alone 
in all low-lying areas is such th a t once a 
stoppage occurs and work of pumping ceases 
the mine is drowned for ever. T hat the 
limestone measures still carry lead ore in 
great quantities cannot be doubted. The 
ore occurs, however, in sporadic fields, which 
may be segregated from one another by 
great distances. As mining ventures even 
without the burden of royalty, tithe, and

rates, they would offer no attraction except 
a t periods of unusually high lead values. 
They do not respond to the usually accepted 
methods of exploration or of working. 
They cannot be found by surface indications 
any longer, because all the bodies in the 
outcrops of the limestone have probably 
been worked out, and where they may lie 
beneath the shales, the shales give no 
sign. They have never excited scientific 
interest, and the conditions governing their 
genesis remain to  this day practically 
unknown, and when the last remaining 
mine is full of w ater whatever of valuable 
evidence the workings might have afforded 
to  the investigator will have been hidden 
for ever.

The I.M.M. Benevolent Fund
The following further subscriptions to 

the Benevolent Fund of the Institution have 
been received during the past m onth :—

£ s. d.
E. H ogan Taylor . 150 0 0
Albert E. Payne . 20 0 0
W. T. Anderson . 10 0 0
J. J. Gillio . 10 0 0
A. B roughton Edge 5 5 0
A. T. H olm an 5 5 0
J. L. H olm an 5 5 0
R. E. Commans (additional) 5 0 0
K. R ichardson . 5 0 0
D. J. Rogers 5 0 0
R. E. Palm er 3 3 0
D. A. Thom pson 2 2 0
Anonymous 2 0 0
J. F. D urling 2 0 0
Blakeslee Barnes 1 18 0
Anonymous 1 5 9
E. Oughton 1 1 0
J. B. R ichardson 1 0 0
Previously acknowledged •4673 3 0

T otal ■¿908 7 9

BOOK REVIEWS
A New G eological Map of Australia,

with Explanatory Notes by Sir T. W. 
E d g e w o r t h  D a v id . Scale 1 : 2,990,000. 
Price, unmounted, 20s. ; mounted, 42s. 
London : Edward Arnold.

The area of Australia is 2,948,366 square 
miles, and is only slightly less than tha t of

U.S.A. From east to west it measures
2,400 miles, and from north to south
1,970 miles. The present map has been
issued in four parts, each 42 in. by 34 in.,
and includes Tasmania and New Guinea 
and shows the salient geological features as 
a connected whole, while around the margins 
there are eleven typical sections across
different parts of the Commonwealth. This 
map is an integral part of a large work by 
Sir Edgeworth David on the geology of these 
regions, to be published in two or three 
volumes. Pending the completion of this 
work, which may require a t least another 
year, the map and the volume of Explanatory 
Notes of 175 pages with numerous diagrams 
and tables, have been published. To entitle 
this volume “ Explanatory Notes ”  is all 
too modest ; it is a treatise in itself involving 
an immense amount of labour and only 
possible to one with an intim ate knowledge 
of Australian geology. Necessarily limited 
in detail, it is an adequate summary of the 
complete work to which those interested in 
Australian geology will look forward.

The notes trace as a vivid picture the 
geological history of Australia, lying firmly 
but mobile through so many ages, though 
flanked off its northern coast for 1,500 miles 
by th a t most unstable of areas, New Guinea. 
It is shown th a t as the result of the extreme 
rigidity of its shield, Australia has no young 
mountain ranges. Folding ceased for the 
most part, except in eastern Queensland, 
after the end of Palaeozoic time. Since then 
the old fold ranges have been lowered by 
denudation, w ithout much compensating 
uplift or addition of later sediments, and



so Australia has become reduced to a  vast 
peneplain. The deposition of metallic ores 
in the Commonwealth can frequently be, 
and probably in most instances are to be, 
referred to the various epochs of igneous 
intrusion, the most extensive and profitable 
dating back to pre-Cambrian intrusive 
epochs. Ore deposits undoubtedly still 
remain hidden, particularly in the arid and 
little-known inland areas, beneath the thin 
formation from one to  six feet thick known 
as “ duricrust,” which covers vast areas 
of Australia.

One of the most fascinating features of 
Australian geology is the evidence of a t 
least three pre-Pleistocene glaciations, one 
of which affected a t least half of the 
continent, while the others were also far- 
reaching. For one of these, usually known as 
the Permo-Carboniferous, a name familiar 
to students of Australian, Indian, and South 
African geology, the local term  Kamilaroi 
is here introduced, although the advantage 
of this is not very apparent.

All the various minerals of value occurring 
in the Commonwealth are dealt with, as well 
as the Great Artesian Basin, the largest of 
all artesian basins.

J. H. R o n a l d s o n .
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M arkscheidekunde. By G. S c h u l t e  and 
W. L o h r .  Cloth, octavo, 242 pages, 
illustrated. Price RM. 13. Berlin : J. 
Springer.

This little  book is exactly w hat it pretends 
to be, nam ely a book on mine surveying 
suitable for mining schools and giving such 
practical information for executing surveys 
as a  colliery official is likely to  require. 
I t  must, however, be remembered th a t 
German colliery officials are more highly 
trained technically than colliery officials in 
th is country. The authors have w ritten 
this book with the object of using it in their 
teaching a t the Mining School a t Bochum ; 
they appear to have succeeded Dr. L. 
Mintrop, who was teacher of mine surveying 
at Bochum and has now been transferred 
as Professor of Mine Surveying to Breslau. 
He had w ritten  an Introduction to Mine 
Surveying, which was used as a  textbook 
in the Bochum Mining School both by him 
and by his successors, and the present work 
is intended to replace this and to bring it up 
to date. I t  no doubt will answer its purpose

quite satisfactorily, bu t will be of little or 
no use to surveyors in this country, because 
it is confined to German m ethods and instru
ments, and the authors entirely ignore all 
th a t has been done in other countries. 
For example, they  describe in considerable 
detail the various tacheom eters made by 
German firms, not excluding a special 
instrum ent designed for reducing inclined 
readings to the horizontal bu t they  utterly 
ignore the instrum ents devised in Sweden and 
in this country for the same object. Further, 
as m ight be supposed from the origin of the 
book, it deals exclusively w ith coal mining 
as practised in the Rhenish coalfield, and 
entirely ignores the m ethods used in metalli
ferous mines. The book consists essentially 
of two parts, the first and larger part dealing 
with the various m ethods of surveying, 
the second part w ith the various forms of 
representation of the results of such surveys. 
There is also an appendix containing a 
certain num ber of drawings illustrative of 
the symbols and abbreviations used in 
Germany, and also a table of sines and 
cosines, which is, however, of bu t little  use to 
surveyors in this country, because it only 
deals w ith tenths of degrees and not with 
single m inutes. To sum up, the work may 
be described as one th a t will no doubt fulfil 
its object very thoroughly, and which is 
quite a good book within the lim its which 
the authors have set for themselves, but 
would be of very little use to surveyors in 
this country.

H e n r y  L o u is .

IMF"Copies of th e  books, etc ., m entioned under the 
head ing  “ B ook  R eview s ” can  be obtained 
th rough  th e  T echnical Bookshop of The Mining 
Magazine, 724, Salisbury  House, London, E.C.2.
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NEWS LETTERS
B R I S B A N E

August 22.
M ount Isa.—As a result of interviews 

between the General Manager (Mr. Julius 
K ruttschnitt) with Ministers in Brisbane 
the Queensland Government is granting 
a rebate on ore freights to the Mount Isa 
company. The arrangem ent made is a form 
of deferred paym ent. Rebates on existing 
freights (which are already less than the 
ordinary charge to the public) are being given 
on account of the abnorm ally low price of 
lead. The arrangem ent made with the com
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pany is based on the price of lead generally, 
and repaym ents are to be made as the price 
levels increase. The Premier (Mr. W. Forgan 
Smith) explained th a t the Railway D epart
ment will be recouped when prices reach 
a normal level. He mentioned tha t the 
company is losing heavily and th a t the 
closing down of the works would throw 
thousands out of employment. The Govern
ment has also decided to forego, for the last 
financial year, the guarantee for which Mount 
Isa Mines, Ltd., is liable for loss incurred in 
the working of the Mount Isa branch railway. 
While Mr. K ru ttschnitt was absent in 
Brisbane some trouble arose at the mine 
through three miners having been dismissed, 
the men demanding their reinstatem ent. On 
his return, and after the calling in of the 
services of the local industrial m agistrate (Mr. 
Stanley Wilson, Government warden), a settle
ment was agreed to and the troubleended. The 
reason given to the three dismissed men was 
that insufficient work was being done at the 
particular job they were on. The company 
has agreed to  give the three dismissed men 
preference of employment for surface work. 
To avoid future trouble it was further agreed, 
on the suggestion of Mr. Wilson, th a t no 
employee other than a casual worker shall 
be disciplined w ithout a fair hearing by 
a board appointed by the management. 
According to official reports for Ju ly  good 
progress is being made on the main haulage 
level, preparatory to opening up the Black 
Rock lode for stoping. Here the ore is being 
transferred through 1A winze to the main 
haulage level. The electric winder at 
Davidson’s shaft (Black Star lode) will be 
ready to be placed in commission shortly. 
During last m onth the middle lode stope was 
worked continuously on carbonate ore of 
good grade. Now th a t the cross-cuts are 
clear of the main haulage way the develop
ment of the Black Star sulphide ore-bodies 
will be accelerated. Diamond drilling under
ground has been continued and one hole has 
been completed at 200 ft. The information 
obtained confirmed the geological projection 
of structures from No. 3 level on the Black 
Rock lode.

M ount Wandoo Gold Mine.—At the 
newly-discovered Mount Wandoo mine, 
North Queensland, work is reported to be 
still suspended, but it is stated by the local 
mining warden that, now the owner 
(Mr. Alexander Macdonald) has returned from 
London, an active development policy in 
two of the shafts of the mine (the Hardman

and the Wendy) is to be pursued. The shaft 
bins, as well as the small battery  tha t has 
been purchased, have been erected at the 
mine.

M ount M organ.—Only a moderate 
am ount of work, mainly of a preliminary 
nature, is being done at Mount Morgan, in 
Central Queensland. Operations are in 
progress in connexion with the open-cut 
and a further trial of the ore under working 
conditions for the recovery of values, under 
the improved froth flotation process, is 
under way. About 100 men are now 
employed, some of them  preparing for 
production a t the company’s Dawson Valley 
coal mine, for running the power plant.

Prospecting Central Australia.—A 
second expedition has left Brisbane, on a less 
pretentious scale than th a t which started 
last month, to prospect for gold in Central 
Australia. I t  consists of the leader, a former 
Protector of Aborigines in the Northern 
Territory (Mr. T. J. Beckett) ; a mining 
engineer, for some years a  Government 
inspector of mines in Queensland (Mr. M urray 
Russel) ; and Mr. L. A. H. Thomsen, 
a mechanic, who have gone out in the 
interests of a small company of Queens
land business men formed in Brisbane. The 
party, which is well equipped, is travelling 
by motor truck and is provisioned for an 
absence from Brisbane of six months.

Search for Oil.—It is estim ated th a t in 
Queensland about £800,000 has been spent in 
prospecting for oil and th a t over 100,000 ft. 
of drilling has been done. Approximately 
some 30,000 gallons of oil has been won, the 
greater part from gas at Roma (300 miles 
inland from Brisbane), where petroliferous 
gas is met with near the bottom  of the 
Mesozoics, a t about 3,700 ft. In the opinion 
of the Queensland Chief Government 
Geologist (Mr. L. C. Ball), the petroliferous 
gases and light oils found at Roma are 
confined to the cross-grained elastics 
mantling the pre-Mesozoic land surface. 
I t  has been suggested tha t these gases and 
oils may have migrated from the Permo- 
Carboniferous sediments, but, in Mr. Ball’s 
view, evidence of these rocks being petro
liferous is wanting. Present operations in 
connexion with the search for oil in the State 
are confined to geological mapping in the 
Roma and Longreach (Central Queensland) 
districts and to the drilling of one hole in the 
Roma district in addition to two others near 
Brisbane. The Commonwealth Geological 
Adviser (Dr. W. G. Woolnough) is at present

4—4
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conducting an aerial photographic survey 
around Australia in connexion w ith the 
search for oil. In a report to the Federal 
Government he states th a t the results 
obtained by new technique in the Fitzroy 
River area of W estern A ustralia showed th a t 
additional information could be obtained in 
this promising area if scientific methods were 
energetically applied.

Gold Bounty.—A statem ent published 
a few weeks ago th a t the Commonwealth 
Government would be forced to  review the 
position with regard to the bonus on gold 
produced in Australia, and possibly either to 
reduce the am ount payable or to abolish 
the bounty entirely, caused much concern 
to those interested in the gold-mining 
industry in A ustralia and, judging from cable 
advices, also among companies in London 
whose capital is being invested in the 
industry here. As yet, however, no definite 
decision has been reached by the Federal 
authorities. I t  is claimed by those who favour 
the suggested review of the position th a t the 
benefit of exchange premiums has obviated 
the further necessity for a bounty. On the 
other hand, those who oppose a change, 
especially all concerned in the industry  in 
W estern Australia, m aintain th a t any 
additional interference w ith the bonus now 
paid would be nothing less than repudiation. 
The to ta l sum paid as a bounty  on the gold 
production of 1931 was approxim ately 
£90,000, but it is expected th a t the  gold 
output will be much more this year. The vote 
on the estim ates for 1931 was £100,000. 
I t  is now suggested th a t the  am ount will be 
cut by  £50,000 for the current financial year.

Great B oulder.—The Great Boulder 
Proprietary  Gold Mines, L td., W estern 
Australia, reports (rather belatedly) a profit 
of £35,971 for 1931, com pared with £4,847 
in 1930. The to tal dividend for the year on 
the 1,750,000 shares of 2s. each was 6d., less 
tax. Since 1895 this company has earned 
a to ta l profit of £7,597,224, out of which it has 
paid dividends aggregating £6,107,841. The 
dividend for 1904 was 162|% . In 1931 the 
com pany crushed 97,789 tons of ore for 
a  yield of 79,547 oz. of gold and since then 
its prospects have been greatly  enhanced 
by the developments which have occurred 
on the “ X  ” lode at various depths.

New D evelopm ent at K algoorlie.— 
I t  was announced at Kalgoorlie, W estern 
Australia, last week th a t five leases, covering 
in all about 60 acres, have been taken up 
between the old Brown Hill mine and the

Brown Hill railway station. They adjoin the 
Golden Mile Syndicate’s group. On the 
properties a new lode over half a mile long 
has been discovered and the southern portion 
of it opened up. The cap of the lode has been 
reached 45 ft. below the surface and the values 
disclosed are said to be good. The width is 
not yet known. An inspection and full report 
for th is com pany is being made.

B ritish  C apital for A ustralia  and New 
G uinea.—Mr. A. Pearson, legal manager, 
of Melbourne, has just reported th a t British 
capital will be made available to  test gold- 
mining properties over which Mr. H. Cyril 
has taken options on behalf of a London 
group. The properties include groups of gold 
mines in W estern Australia, Victoria, and 
New Guinea. Mr. Cyril has agreed to  send an 
expedition to New Guinea to test the 
properties under offer and to  verify reports 
a lready received.

J O H A N N E S B U R G
September 8.

W estern Rand.—Following upon very 
favourable reports concerning the prospects 
of R andfontein E states and of Luipaards 
Vlei E state and Gold Mining Co. comes the 
official announcem ent th a t in the W est Rand 
Consolidated’s west sub-incline shaft the 
Main Reef has been intersected a t the 
horizon of the 31st level—the lowest point 
of development in the western section of the 
mine—and values for the first 50 ft. sampled 
give the excellent average of 14-6 dwt. over 
68 in., equivalent to 992 in.-dwt. This strike 
indicates th a t the earlier improvement of 
values a t depth in the levels immediately 
overlying this latest disclosure is being main
tained. W ith the stoping on each succeeding 
new level the mill grade should improve, 
giving a corresponding increase in the 
m onthly profits. The mine has had to deal 
with a considerable tonnage of development 
rock from upper levels during the past year, 
which has naturally  had a detrim ental effect 
on the grade for th a t period, bu t once the 
blocking out and developm ent of the upper 
workings are completed it will be possible 
to run a screen value nearer the ore reserve 
value, a t present standing a t 5-6 dwt. The 
inclusion of 965,000 tons of ore, having an 
average value of 3-7 dwt. per ton, in the 
reserve, has reduced the mean ore reserve 
value to  5-2 dw t., or practically the  same 
as the present recovery value, and it is
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with the exhaustion of this tonnage and the 
gradual mining of the richer ore in the lower 
levels th a t an appreciable improvement in 
grade is to  be looked for.

Randfontein E xpansion.— By pegging 
claims w ithin the last few months R and
fontein Estates have ensured a solid block 
of ground for working, extending from the 
southern boundary of the Luipaards Vlei 
Estate to the Randfontein main block, from 
which development can take p i  ace. There 
are still considerable areas held for water 
rights, etc., of which the Government have 
the underground mining rights, and by means 
of tender it should be possible for the -com
pany to straighten out its boundaries and 
complete a compact and workable block of 
claims. The gradual expansion of the mine 
has been going on for some years now and has 
resulted in hundreds of valuable claims being 
added to the property.

Lydenburg Gold M ining.—In connexion 
with the reorganization of ore treatm ent 
after milling at the Transvaal Gold Mining 
Estates Co.’s property, in the Lydenburg 
district, it was stated at the annual meeting 
of shareholders tha t ore was mined during 
the year from six different reef horizons. 
These reefs are worked in more than a dozen 
different mines and at nearly every working 
point the reef from time to time shows 
variations of refractory constituents in 
greater or less degree. I t  is in circumstances 
such as these, as the chairman pointed out, 
that the benefits of the group system of 
control become self-evident, for the company 
has a call upon technical services, skill, and 
experience of a character which would not 
htherwise be available.

H alf-Year’s D iam ond Output.—In view 
of the fact th a t the De Beers and Premier 
mines have suspended operations, it is not 
surprising th a t the South African diamond 
production returns for the six months to 
June 30 last indicate a further heavy decline. 
The output for the period, 546,503 carats 
valued at ¿922,868, represents a decrease of 
627,004 carats and ¿1,634,679 compared with 
the figures for the first six months of last 
year. Sales totalled ¿903,733 against 
¿2,183,673, a decrease of ¿1,279,940, and the 
value realized per carat a t 35s. was 5s. down. 
The alluvial diamond output for the six 
months to June 30, 1932, was 240,520 carats 
valued a t ¿547,962, as against 341,591 carats 
valued at ¿1,061,572 for the corresponding 
period of last year. The value per carat has 
declined from 62s. 6d. to 45s. 7d.

S m all Gold M ines.—According to the 
latest official statistics 26 small South African 
mines, including prospecting concerns, small 
working syndicates, and individual diggers, 
whose properties cannot be considered as 
having reached the status of established 
producers, recovered 2,156 oz. of gold valued 
at ¿9,159 during the month of July. Of these 
26 small producers 22 are in the Transvaal, 
six on the Rand, six in the Pilgrims Rest 
area, five in the Pietersburg area, four in the 
Barberton area, and one in the Klerksdorp 
area and their contributions amounted to 
2,119 oz. valued at ¿9,004. Natal has three 
small mines whose outputs totalled 23 oz. 
(¿101), while one Free State small mine 
turned out 12J oz. (¿54) during the month. 
Forty-one Transvaal alluvial diggers sent 
in returns totalling 181| oz. (¿771), 122 oz. 
(¿517) of which were recovered by 21 men in 
the Pilgrims Rest district. Gold won from 
old tailings and reduction sites in July 
totalled 459 oz. (¿1,951). All but 2 4 | oz. 
(¿104) of this output was Rand gold.

M anganese Industry.—The Manganese 
Corporation’s mines at Postmasburg have 
been closed down for some time, but, in 
view of the improvement in base metal 
prices, shipments of ore from available 
supplies have been resumed. Two consign
ments of 1,500 tons each will be sent overseas 
during the current month. I t  is hoped that 
the decisions reached at the Ottawa 
Conference will benefit the South African 
manganese industry and enable the 
corporation to resume mining operations.

South African M arble.—A quantity  of 
marble from the farm Marble Hall, near 
Pretoria, was sent to England recently to be 
included in the new South African House, 
now in course of erection in London.

IP O H
September 9.

Tin Prices.—The continued rise in the 
price of tin has now reached the level of 
quotations such as have not been recorded 
since April, 1930—a period of nearly two 
and a half very lean years. Here it was 
generally expected th a t ore sales in Aughst, 
before term ination of the two months’ quota 
period, would probably cause a decline in the 
price, but this has not happened and the 
current quota period being for one month 
only there can be no great accumulation of 
unsold ore in so short a time.
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G rouping.— It has been the declared 
policy of the Government th a t grouping of 
assessments on the lines laid down, and now 
g e n e ra lly  w ell u n d e rs to o d , w o u ld  be 
facilitated, bu t a t the end of August instruc
tions were issued from Kuala Lum pur th a t 
no application for grouping could be con
sidered unless the consents of all occupiers 
of all leases in the schedules of all certificates 
of production in the proposed group had 
been obtained and, further, th a t any 
occupier who wished a certificate of produc
tion degrouped m ust obtain the consent of 
all occupiers of all leases in the schedule 
of tha t certificate. The implications of this 
instruction depend on the meaning of the 
word “ occupier,” which in fact includes the 
lessee and every holder of a valid subsequent 
sublease down to the present actual occupier 
who holds the certificate. H itherto  the last 
nam ed—the actual producer—has been the 
only party  whose consent had to be obtained 
for grouping, but on the above new instruc
tion other parties whose interests are not 
identical with those of the producer m ust 
give consent and, apart from other obvious 
difficulties likely to arise, it will be difficult 
to obtain the consent of some holders of 
original mining leases who are not resident 
in this country. The excessive subdivision 
of mining land in the tin-producing districts 
has already been noticed and this subdivision 
may itself involve consents by several or 
m any parties to any action as to grouping 
desired by  a single present producer. This 
new instruction, if not modified, m ust cause 
a great deal of difficulty and gives 
opportunities for extortion th a t were formerly 
lacking, and it will also delay and m ay even 
prevent the full development of schemes for 
economical production in which a num ber 
of active producers would combine for 
working to the best advantage. If  th is is 
another example of an unfortunate a ttem pt 
to please everybody it is as unlikely to succeed 
in th a t as such efforts usually are. Under 
the simple procedure h itherto  sufficient 
cases m ight arise in which a sublessee, who 
was the producer, having grouped his 
assessment on a certain mine, closed th a t 
mine down, or reduced operations to a care- 
and-maintenance basis, preferring to produce 
the quota elsewhere to- be tte r financial 
advantage. In  such a case the lessee or 
sublessee might cease to receive tribute from 
the producer, because the mine had ceased 
to produce, but there are obvious arrange
m ents possible between the parties and it

would have been b etter to  leave all such cases 
to be settled among those concerned. Even 
if a lessee’s income from tribu te  ceases, as 
the result of a sublessee grouping and closing 
down, th a t lessee’s interests are protected 
by the fact th a t his ore reserves are not being 
depleted and when productive work is 
resumed the output will yield a higher rate 
of income on the b etter prices th a t are to be 
expected.

R etirem ent.—The Mines D epartm ent and 
the mining com m unity in th is country have 
just lost a valued m ember of the Government 
service on the retirem ent of Mr. J. Laird, 
the W arden of Mines, Perak. Before his 
departure Mr. Laird received m any expres
sions of regret a t his going and of appreciation 
for his capable and strict bu t always fair 
and often helpful conduct in the duties of 
a  departm ent which has expanded greatly 
during his period in the service. The 
Chinese miners recorded their opinion that 
there had been no senior officer in the 
country who was more thoroughly acquainted 
w ith the troubles and difficulties of the 
miners.

T O R O N T O
September 19.

M ineral Production .— Production of 
metals, fuels, and non-m etals in Canada 
during the first six m onths of 1932 reached a 
to ta l of $83,384,705, as compared with 
$95,689,288 during the corresponding period 
of 1931, a decline of 12-9%. The to tal value 
of the metallic ou tput during the period 
am ounted to  $54,092,915, as compared with 
$61,717,841. The decline was caused by the 
lower prices prevailing for the base metals 
and the lessened dem and for nearly all 
mineral products except gold. Copper, lead, 
zinc, nickel, and the platinum  groups all 
showed a falling off, but gold production at 
1,496,078 fine oz., w orth $30,926,683 when 
calculated at standard  rate, was greater than 
ever before for a single period. Ontario with 
an output of 1,127,801 fine oz., worth 
$23,313,715, produced 75% of the to tal for 
the Dominion. Prospecting for gold has 
been greatly  stim ulated and the probabilities 
are th a t the results of the intensified field 
work of the present summer will be 
beneficially felt in the next few years.

P orcupine.—The output of seven pro
ducing mines in the Porcupine area during 
August was valued at $1,865,385, from 
289,565 tons of ore, as compared with 
$1,608,025 from 276,270 tons treated  the
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previous m onth. Dome Mines during August 
produced bullion to the value of $317,788, as 
compared with $311,846 for the previous 
month. Total production for the eight 
months ending August was $2,735,800. A 
new ore zone has been located in the green
stone on the 23rd level and a drive is now 
proceeding to intersect this mineralization. 
The company is rapidly increasing its ore 
reserves and these are now at the highest 
level so far reported. At the M cIntyre 
Porcupine mines preparations are continuing 
for the sinking of the big new winze, which 
will extend from the 3,750-ft. level to the
6.750-ft. horizon and will perm it the opening 
up of both the P la tt Veteran section of the 
property and a new deposit discovered on the
3.750-ft. horizon of the old mine. Meanwhile 
little or no work is being done on the P la tt 
as it will be more economical to develop this 
area from the new winze. A new compressor 
has been installed, which will augment the 
air supply and will facilitate the new develop
ment. The Coniaurum is preparing for 
operations on an increased scale. A new hoist 
has been installed, which will permit the 
workings to be continued down for another 
500 ft. Plans for increasing the mill capacity 
are under consideration while development 
work is producing good results from the 
lower levels, and some sections of high grade 
have been recently located. Mill heads are 
now averaging around $6 per ton in gold. 
Hayden Gold Mines is carrying out a compre
hensive programme of development and 
pushing lateral work on various levels down 
to 1,000 ft., opening up ore stated  to run 
from $8 to $9 per ton in gold. Work has 
been started on the installation of a cyanide 
unit to have a capacity of 100 tons per day. 
Its present concentrator capacity is sufficient 
to supply the new unit.

Kirkland Lake.— Production of the K irk
land Lake area during August was valued at 
$1,985,125, from the treatm ent of 150,721 
tons of ore, as compared with $1,879,871, 
produced from 149,430 tons of ore in July. 
The mill of the Lake Shore is treating 
approximately 2,000 tons of ore per day and 
attaining a new high record among gold 
mines for recovery. Since beginning opera
tions it has produced a total of approxi
mately $50,000,000. The records of the mine, 
based on areas where mining has extended 
from boundary to boundary, show about 
$6,500,000 occurring in every 100 ft. vertical, 
which suggest a gross gold content of 
$260,000,000 between the surface and the

4,000-ft. level to which the work is now 
closely approaching. The W right-Hargreaves 
has completed plans for the construction of 
an addition to the mill, which will bring its 
capacity up to 1,500 tons of ore per day. 
Good progress is being made with the sinking 
of the new central shaft which has now 
reached a depth of 2,650 ft., its objective 
being 4,000 ft. On the 3,000-ft. level a 
large ore zone has been opened up with some 
sections returning values of $30 of gold to 
the ton. Current production of the Teck- 
Hughes is approxim ately $500,000 per month 
according to an official statem ent. The five 
new levels from the 31st to the 35th are 
approxim ately two-thirds developed and on 
August 30 the total ore length on these levels 
amounted to 2,728 ft., with an estimated 
average stoping width of nine feet and an 
estim ated stoping grade of $8-50 per ton. 
The mill of the Sylvanite is treating about 
260 tons per day and preparations are being 
made to increase this rate to 300 tons. 
Im portant finds have been made on the 
2,500- and 3,000-ft. levels. On the latter 
horizon new ore indicated by diamond 
drilling was cross-cut, the vein showing a 
width of 30 ft. of high-grade material. The 
Barry-Hollinger is handling an average of 
about 100 tons daily, but operations have 
been handicapped by a drop in the grade of 
ore and financial difficulties have prevented 
the carrying of development to lower levels. 
The shaft of the Macassa has been connected 
with the drive from the adjoining Kirkland 
Lake Gold property, a t a depth of 2,475 ft. 
W ork will be started immediately to open 
up the ore-bodies encountered in the drive. 
The Kirkland Gold Belt, in the eastern section 
of the camp, has met with good success in 
underground development and has en
countered high-grade ore on the 125- and 
250-ft. levels.

Other Ontario G oldfields.— At the 
Parkhill, in the Michipicoten gold camp, the 
shaft will be put down to a depth of 537 ft. 
and four levels opened up. The shaft will 
eventually be deepened to 750 ft. and the 
downward continuation of the vein followed. 
A new electric hoist capable of operating to a 
depth of 2,000 ft. is being installed. The 
Minto, in the same area is maintaining pro
duction at a steady rate and pushing develop
ments on the second level with good results. 
In the Matachewan area the 150-ton mill of 
the Ashley has been completed and is 
operating at the rate of 75 tons daily. Con
siderable stoping has been done on the four
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levels down to 500 ft., rendering a large 
tonnage of ore available for treatm ent. In  
the Patricia district there has been much 
activ ity  in prospecting particularly in the 
region around Red Lake, where some 
im portant discoveries have been made. The 
Patricia-Birch Lake Mining Corporation will 
carry out an extensive programme of 
diamond drilling on their property to be 
followed by shaft sinking. The Niagara 
Falls Syndicate is resuming operations on its 
property in the W oman River area.

Sudbury.—Operations at the mine and 
refinery of the International Nickel continue 
on a low level but, while the demand for 
nickel and its products has for some time been 
light, there is encouragement in the fact 
th a t about 60% of the orders come from the 
steel industry  and m ay be expected to 
increase when it resumes activity. New 
equipment has been installed in the Levack 
mine to prevent flooding. The Falconbridge 
Nickel has started  excavation for the construc
tion of a 200-ton concentration mill, sintering 
plant, and additions to the smelter. This will 
enable the output to be increased by 50%, 
and the'cost is estim ated a t $400,000. A new 
high average has been made by the smelter, 
which treated  360 tons daily, or a to ta l in 
excess of 11,060 tons of ore during August. 
A recent order closed with Japanese interests 
renders it necessary for the company to 
increase production. Prospecting for gold is 
very active and a rush has set in through the 
area south-east of Chapleau where m any 
claims are being staked.

N orth-W estern Quebec.—The Noranda 
Mines is carrying out an extensive programme 
of mine development and probing for new 
ore sections. Diamond drilling to a depth  of
1,000 ft. from the 2,500-ft. level shows 
favourable mineralization all the way, 
carrying high values in some sections. 
President J . Y. Murdoch states th a t gold is 
being produced a t a rate of approxim ately 
$7,000,000 a year, the past few months 
showing an increase in the output over the 
earlier m onths of the year. No further effort 
is being made to reduce copper production 
and the company finds a ready m arket for 
its output. The Siscoe gold mine during 
August produced bullion to the value of 
$91,491 from the treatm ent of 5,128 tons of 
ore, mill heads averaging $18-05 in gold per 
ton. Good results are reported from develop
m ent work and new ore is being opened up 
on the bottom  levels, which will m aterially 
increase the ore reserves. The Abana

property has been acquired by the Mining 
Corporation of Canada. Ih e  G ranada is 
meeting with good results from its deep 
development programme, having encountered 
a new ore-body on the 1,075-ft. level. High- 
grade gold values have been found in the 
bottom  level in a small porphyry dyke, which 
near the surface carried low gold content, the 
grade going higher as work proceeded down
ward. The O’Brien Cadillac is about to begin 
production, with a mill having a capacity of 
100 tons a day. O ther properties in this 
locality under developm ent are the 
Thompson-Cadillac, Ranger-Cadillac, and 
Pandora.

M anitoba.—The mill of the San Antonio, 
in Central Manitoba, is treating 3,750 tons of 
ore m onthly, with average recovery of $14 
per ton. A second shaft is being put down 
and will connect up w ith the 950-ft. level, 
thus facilitating deep development and ore 
handling operations. Ventures, Ltd., is 
installing a 50-ton mill on its property at 
Island Lake. Gold discoveries have been 
located along a break having a length of 
about 1,200 ft. In  th is distance several ore- 
shoots have been opened up and surface 
sampling, together w ith diamond-drilling, has 
indicated a to ta l of about 15,000 tons of ore, 
from which an average recovery of about 
$18 per ton is expected. At the Oro Grande 
mine a t Bulldog Lake, in M anitoba, excellent 
results are being obtained w ith the small test 
mill now in operation. Ore has been taken 
from the dum p and various test pits along 
the break, which has been opened up for a 
length of 3,000 ft., and high-grade ore is in 
evidence in all the workings. The mill of the 
N orth British Mining and Milling Company 
a t H erb Lake has been in steady production 
for three m onths and has made several ship
m ents to the m int a t O ttawa. The Hudson 
Bay Mining and Smelting Company is 
■carrying on active exploration work on the 
Flin Flon property. Development work has 
opened up ore carrying higher gold contents 
and it is estim ated th a t the  com pany will 
this year have an income from the precious 
m etals alone of $2,500,000, enabling it to 
show a fair margin of profit on the year’s 
operations, notw ithstanding the low price of 
copper.

Great Bear Lake.—New and im portant 
mineral discoveries are being reported in 
rapid succession from the various properties 
under development in the Great Bear Lake 
district. A gold-bearing vein w ith a w idth of 
five feet, carrying free gold, has been located



OCTOBER, 1932 231

on the Contour group, across the bay from 
the Eldorado property. The vein has a 
length of 1,500 ft. a t least, but further work 
will be necessary fully to determine its value. 
The Eldorado has recently made discoveries 
of silver, both on the main claims at Echo 
Bay and on the Bonanza group. On the 
B.E.A.R. property work is being centred 
on opening up the silver and pitchblende 
deposits recently located. Great Bear Lake 
Mines has located good values on both of its 
properties and is pushing work to determine 
the possibilities of the new finds. While the 
season of prospecting and surface explora
tion in the Great Bear Lake district is 
drawing to a close, the Eldorado and the 
Bear Exploration and Radium will be engaged 
in underground development throughout the 
winter. W ork on the refinery of the Eldorado 
at Port Hope is making good progress and 
treatm ent of pitchblende ore for the pro
duction of radium  will probably be started  
about the middle of October.

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

Coast.—Active work has been commenced 
in re-opening the Venus mine on Lasqueti 
Island. This is a copper property and is most 
favourably situated at tide-water. The mine 
was under development some 11 years ago, 
when a body of solid chalcopyrite was opened 
up in underground workings th a t were carried 
out by Lasqueti Island Mining Company. 
The Venus group consists of nine mineral 
claims and a fraction extending southerly 
from Barnes Cove across the island. At 
the head of the cove two adits had been 
driven for 140 ft. and 80 ft. respectively—the 
lower one a t the shore and 5 ft. above high- 
water line, the upper one 16 ft. directly 
above. P art of the intervening ground was 
stoped and an amount of 196 tons of ore was 
shipped to  the Tacoma smelter, returns 
from which are said to have averaged 12-82% 
copper, 0-63 oz. gold, and 3-27 oz. silver. 
The ore is found in a zone of crushing tha t 
varies in w idth from a few inches to several 
feet, and which passes through quartz- 
diorite and volcanic formations. The stope 
length of the principal shoot, which had 
a maximum width of 4 ft. of solid ore, was 
80 ft. A winze was sunk to a depth of 70 ft. 
below the lower tunnel, but it is understood 
that the ore-shoot pitched away from it and 
was not picked up at a lower level. There 
are believed to be good chances for the 
discovery of further deposits along the length

of the mineralized zone which may be traced 
on surface for a considerable distance.

Queen C harlotte Islands. —Development 
of the Skidegate-Sunrise group of claims 
by K itsault Eagle Silver Mines, Ltd., is 
reported to be meeting w ith encouraging 
results. This property represents one of the 
oldest locations on the islands and has been 
described as being interesting on account of 
its gold possibilities. The showing consists 
of three quartz veins in a sheared zone about 
30 ft. wide in a doleritic country rock. One 
of these veins has been traced about 1,000 ft., 
averaging 8 ft. in width. Mineralization 
consists of pyrite and galena with some zinc 
blende and chalcopyrite carrying $10 to 
$15 in gold. An amount of 140 lb. of ore, 
taken from a showing on Indian Reserve, 
which probably represents a continuation 
of the same zone, was shipped some years 
ago and yielded returns of $582 in gold. 
Encouraging values in gold have now been 
encountered in further underground workings 
and it is understood th a t plans have been 
completed for the installation of a flotation 
plant a t the property. Successful operation 
of this mine would lead, probably, to further 
developments on the islands where many 
promising prospects exist.

Bridge River.—Considerable interest
attaches to the decision of Pioneer Gold Mines 
of B.C., Ltd., to proceed immediately with 
the continuation of sinking operations. 
Apart from the fact tha t proof of continuity 
of the gold-bearing vein for another 100 ft. 
or so below the present depth of the shaft 
would constitute a record in the depth- 
development of gold-quartz ore-bodies in 
W estern Canada, it is suggested th a t recent 
lateral exploration has shown th a t the vein 
fissure, which evidenced a tendency to swing 
towards, and beyond, the diorite contact, 
appears to resume its normal trend towards 
the north-west. W ith territory yet to be 
explored in this direction, within the ore- 
bearing diorite formation, the strike of the 
vein fissure is a m atter of very great 
importance, not alone to the Pioneer 
property, but also in connexion with 
possibilities of continuation of the vein into 
the neighbouring Lome holdings. W ith the 
breaking out of four new levels the develop
ment of the Pioneer mine is well ahead and 
possibilities in connexion with the new vein 
tha t was discovered above and on the 
1,625 ft. level have yet to be estimated. 
At the time of writing it is expected th a t the 
new mill addition will be tuned in within
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a week, the whole programme of expansion 
having been carried out as planned.

Lillooet.—It is stated th a t good results 
are being obtained in the work th a t is being 
done a t the Big Slide mine on the Fraser 
River. At this property two tunnels were 
driven on a zone of fracturing in which lenses 
of quartz occur, carrying occasional notable 
values in gold. The lower of these tunnels 
was continued for over 400 ft., bu t the old- 
time operations were suspended. More 
recent work on the surface has proved the 
continuity of the zone and open-cutting has 
exposed bodies of gold-bearing quartz 
following the same general direction. The 
present operating company is sinking a shaft 
by hand from the lower tunnel, which is 
to be carried down to a depth of 200 ft. 
as soon as power machinery can be obtained. 
Plans include also the erection of a  small mill.

Portland Canal.—Wellington Beaton, 
president of Georgia River Gold Mines, Ltd., 
has returned to  the property with a  crew of 
men and has recommenced exploratory 
work, which is planned to include a com
prehensive a ttack  on the rather widespread 
ore occurrences on the property. A cross
cut is to be driven to intersect the south-west 
vein at a depth of 260 ft. below the point 
where good values were obtained in the 
No. 1 tunnel, the summit vein is to be 
explored on surface where attractive showings 
occur near the top of the mountain, and the 
value of the big quartz outcrops of the main 
vein south of the Bullion vein is to  be probed 
by a cross-cut driven from the No. 3 tunnel. 
According to the Government engineer, 
there are a number of small rich veins, more 
or less parallelling one another, which would 
prove valuable " sweeteners ” if a tonnage 
of milling-grade ore could be developed 
in the big vein.

Cariboo.— Prince George interests are 
reported to be connected with a revival of 
mining on Hixon Creek between Quesnel 
and Prince George, where there have been 
interesting discoveries of both placer and 
lode gold. This creek was mined originally 
over 50 years ago and a small stam p mill was 
erected to trea t ore tha t had been discovered 
as a sequel to placer mining prospect work. 
I t  is stated th a t hitherto-unknown ore- 
bodies have been discovered in surface 
prospecting and some heavy nuggets have 
also been recovered recently. C. W. Moore, 
a  well-known placer miner, who was a t one 
time in the employ of the Provincial Govern
m ent in the examination of placer areas,

has taken an option on a property in the 
Lost Valley channel, between Swift River 
and Lightning Creek. I t  is reported tha t 
Reward Mining Company of Vancouver 
has acquired a group of gold-quartz claims 
near Barkerville th a t was owned and worked 
formerly by C. J. Seymour Baker. The 
property is situated on Proserpine mountain 
and lies within the mineralized zone which 
traverses this famous placer country. The 
vein occurrences were investigated in detail 
by W. A. Johnstone and the late W. L. 
Uglow, for the Geological Survey of Canada, 
and their report was published in 1926. The 
conclusion th a t was reached was th a t the 
placer gold of the region was derived from 
a belt of auriferous quartz veins of two 
distinct classes, nam ely large bodies of 
almost barren white quartz, sparsely 
mineralized w ith pyrite carrying low gold 
values, and a set of veins th a t cross-cut 
the former and which are well-mineralized 
with galena, arsenopyrite, pyrite, and 
siderite, and have some quantities of 
scheelite, sphalerite, and pyrrhotite. At the 
junctions of the two sets of veins there are 
usually developed shoots of sulphide minerals 
of considerable size. Both sets of veins are 
found on the property in question and 
a considerable am ount of work was done by 
Mr. Baker in 1906 which resulted in opening 
up several ledges, all of which appeared to 
be low-grade on surface. Several shafts 
were sunk as well as a large am ount of open- 
cutting and tunnelling. The plans of the 
present company include the continuation of 
an existing 125 ft. tunnel for an additional
1,000 ft., in which distance a point will be 
reached whence a rise m ay be pu t up to 
connect with old workings and perm it of 
deeper development than has been yet 
a ttem pted on this ground. I t  is stated 
tha t a contract for this work has been let. 
The company also proposes to erect a 50- 
ton mill in the near future.

Big Bend. -T otal returns from the 
hydraulic operations of French Creek 
Development Company for the year amount 
to 363 oz. gold, and it is expected th a t there 
will be substantial additions to this amount 
before the season’s work is term inated.

Boundary. - -It is reported th a t the Molly 
Gibson group of six claims situated about 
4 miles south-west of Paulson on the 
Canadian Pacific Railway in the Grand 
Forks district has been leased by O. M. 
Molander and associates and th a t extensive 
developments are planned. The property
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is owned by the Molly Gibson (Burnt Basin) 
Mining Company, of Rossland, and has at 
different times attracted  attention on account 
of the number of good showings of gold- 
silver ore th a t are found. The ore occurs as 
a siliceous replacement in limestone beds 
and, owing to the hardness of the ground and 
to lack of proper equipment, the develop
ment of the property has been slow. Active 
development a t the Homestake property 
in the Franklin camp by Hecla Mining Com
pany has been commenced with diamond 
drilling. Prospecting work th a t has been 
carried on since the company obtained an 
option on this claim is said to have given 
encouraging results and it is understood tha t 
an exhaustive programme of work has been 
laid out. A shipment of concentrate estim ated 
to be worth about $110 per ton has been made 
from the Dividend-Lakeview property near 
Osoyoos, where operations were commenced 
recently by Lakeview Mining Company, Ltd.

East Kootenay.—Placer miners have been 
obtaining good results on Wild Horse 
Creek, where several small parties are 
working, and some good-sized nuggets have 
been found, the largest yet discovered having 
a value of $51-30. A New York group has 
commenced drilling operations with a view 
to estim ating possibilities for dredging 
extensive areas along the creek. Three holes 
have been put down, and it is understood 
that the results were encouraging. The full 
programme of work th a t is outlined covers 
a stretch of 10 miles of the creek bed, 
requiring the drilling of 150 test holes.

Sheep Creek.— Progress a t the Reno 
mine was described at a recent meeting of 
the company held in Vancouver. The No. 5 
level th a t is being driven at a vertical depth 
of about 265 ft. below the level next above 
had been advanced 1,588 ft. and for the 
last 304 ft. of its length was in ore of good 
grade and w idth, which continued in the 
face. The average gold content of the vein 
on this level is stated to be 1-97 oz. per ton. 
An am ount of 100,000 tons is said to be 
blocked out as a result of the development 
to date and the proof of this ore a t a depth 
of 1,000 ft. below the outcrop holds promise 
of considerable possibilities in connexion 
with deeper work. In addition to these 
reserves in the Reno mine it is estimated 
that there is an amount of about 46,000 tons 
available in the Nugget and Motherlode 
mines th a t have been acquired by the 
company. All arrangements for the 
inauguration of productive operations are

expected to be completed by the end of 
October, when the Motherlode mill will be 
ready to treat 100 tons per day, the ore being 
delivered over the new aerial ropeway and 
power being supplied by a new hydro-electric 
installation capable of developing 800 h.p.

PERSONAL
R . A l l e n  i s  r e t u r n i n g  f r o m  t h e  Gold Coast.
R. A .  A r c h b o l d  is re tu rn in g  f r o m  New Guinea.
J. M a c k i n t o s h  B e l l  is here from  Canada.
J. C h a p m a n  B r o w n  has re tu rn ed  from G erm any.
G e o r g e  S. D y e r  has re tu rn ed  to  California.
W . J .  E v a n s  is leaving f o r  W est Africa.
E . H . Greig  has left B urm a for Melbourne.
W . T. H a r r y  has left O ntario for Colombia.
A. W . J e n n i n g s  has joined th e  firm of F. W. 

Payne and  Son.
E l d r e d  A .  K n a p p  h a s  left for th e  U nited S tates.
A. D. L u m b  has left for the  Gold Coast.
H. E. M c K i n s t r y  has left Ontario for P enn

sylvania.
A l e x a n d e r  R o d g e r  has re tu rn ed  to  Spain.
C. H . R u s s e l l  has left for Korea.
N. L .  S m i t h  is re tu rn ing  from  Uganda.
L e s l i e  F. S t r o n g  is hom e from  Panam a.
D. A. S u t h e r l a n d  has re tu rned  from  E gyp t, 

Palestine, and T ransjordania.
E. O. T eale  has left T anganyika for Victoria.
W i l l i a m  T h o m a s  is re tu rn ing  to  India.
W. H. T r e w a r t h a - J a m e s  is h o m e  f r o m  Alaska.
H . S. W e i g a l l  has left Jap an  for France.
L. M. W in n  has left for Sierra Leone.
H a r l e y  B. W r i g h t  is home from Spain.
H. W . Y ates has left for New Guinea.

R o b e r t  E. C r a n s t o n  died in San Francisco 
Ju ly  30. H e was one of th e  pioneers in th e  gold 
dredging ind u stry  in California. He also had had 
extensive experience in the  sam pling and operation 
of lode properties in Colorado, California, and 
M ontana. H is w ork on alluvial properties took 
him  to  Brazil, Colombia, New Zealand, and 
Australia.

F r e d e r i c k  H e n r y  H a t c h  died on Septem ber 22, 
a t  th e  age of 68. Dr. H atch  was a gold m edallist 
and Tufnell scholar of London U niversity  and a 
Ph.D . of Bonn. He entered  th e  Geological Survey 
in  1886, leaving in  1892 to  follow th e  profession of 
m ining engineering in South Africa, subsequently 
proceeding to  Canada and th e  U nited States. 
In  1900 he was asked to  report on the  gold resources 
of In d ia  for the  Ind ian  G overnm ent and sim ilar 
survey w ork followed in  Abyssinia. Between 1902 
and 1906 Dr. H a tch  was consulting engineer to  
Messrs. Lewis and  M arks and it was tow ards the  end 
of th is  period th a t  he was elected president of the 
Geological Society of South Africa. F u rth e r 
reporting  work on m ineral resources was under
taken , including those of N atal and  Zululand, 
the  Urals, and Canada. For 1914-1915 Dr. H atch  
was president of the  In stitu tio n  of Mining and 
M etallurgy. H e was also a M em ber of the  In s titu 
tion  of Civil Engineers. D uring th e  w ar he rendered 
valuable service as a m em ber of the  Advisory 
Com mittee on Mineral Resources and in connexion 
w ith th e  M inistry of M unitions, in recognition of 
which he received the  O.B.E. Of recent years 
Dr. H a tch  has served on a num ber of commissions
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to  rep o rt on m inerals o r industries associated 
therew ith , b u t he  will b est be rem em bered as th e  
au th o r of several s tan d ard  w orks on geology and 
m ineral resources.

TRADE PARAGRAPHS
O. T. L em priere  and Co., of 158, Fenchurch 

S treet, L ondon, E.C. 3, announce th a t  th e ir  
telephone num ber has been changed to  M onum ent 
3661-2.

Donald  F. Foster has opened an  office a t 37, 
L ittle  R yrie S treet, Geelong, V ictoria, and is p re 
pared  to  m ake exam inations of m ining prospects.

Renold and Coventry Chain Co., Ltd., of 
M anchester, issue th e ir  la te st catalogue giving th e  
prices of all th e  various chains, including roller, 
bush, and  in v erted  to o th  types, to g e th e r w ith 
various accessories.

R. R. Knuckey, who has been w ith  th e  B urm a 
C orporation for 12 years, has opened an  office a t  
831, Salisbury House, London, E.C. 2, as consulting 
engineer and  is p repared  to  u n dertake  p lan t 
inspection and  ad ju s tm en t in any  p a r t  of th e  world.

United Steel Com panies ,  Ltd., of Sheffield, 
in  association w ith  th e  English Steel Corporation,  
Ltd., of Sheffield, have issued a brochure  covering 
some 30 pages, which advocates th e  case for steel 
springs versus rubber, particu la rly  in reference to  
th e ir  adoption  in  railw ay trac tio n .

Murex Welding Processes,  Ltd., of F e rry  Lane 
W orks, F o rest R oad, L ondon, E . 17, send 
in form ation  w ith  regard  to  electric  welding in 
building construction  as exem plified particu la rly  
by  an  ex tension  of th e ir  own fac to ry  a t  
W altham stow , for which th e  steel g irder w ork 
was en tire ly  welded.

Mavor and Coulson, Ltd., of B road S treet, 
Glasgow, recen tly  arranged  a  dem onstra tion  of th e ir  
Jo y  loader, described in th e  M a g a z i n e  for May. 
B y m eans of th is  coal was loaded in to  railw ay 
wagons a t  th e  ra te  of th ree  to n s  p e r m inute , 
150 tons being m oved by one m an p e r hour. The 
electric pow er consum ption was 0-068 B.O.T. un its  
p e r to n .

Bureau of In form ation on Nickel of the Mond  
Nickel Co., Ltd., of Tham es House, M illbank, 
London, S.W. 1, have published a booklet describing 
the  applications of nickel alloy steel castings, am ong 
th e  instances of which are th e ir  em ploym ent in 
th e  m anufacture  of heavy  hydraulic  valves, gearing 
for tube-m ills and  such like, core c u tte r  heads, 
and  rack  and  p in ion for operating  bucket 
excavators.

Richard Garrett and Sons, Ltd., of Leiston, 
Suffolk, whose works have been alm ost com pletely 
idle since th e  affairs of A gricultural and  General 
E ngineers, L td ., were p u t in to  th e  hands of a 
receiver, have  been tak e n  over b y  B eyer, Peacock, 
an d  Co., L td ., of M anchester, th e  well-known 
locom otive m anufacturers. In  fu tu re  th e  business 
will be carried on as R ichard G arre tt •Engineering 
W orks, b ranch  of B eyer, Peacock, and  Co., L td .

H. R. Marsden, Ltd., of Soho F oundry , Leeds, 
have published a  new catalogue of th e ir  B lake- 
M arsden stone-breakers, which are a lready  well 
know n to  m ining m en. These b reakers a re  of th e  
jaw  ty p e  and  are  m ade in  sizes of from  8 in. by  
6 in . to  30 in . by  18 in ., w ith  corresponding capaci
ties of 3 to n s to  36 to n s for stone 2 £ in . an d  under.

The catalogue gives deta ils  of th e  various com
pon en t p a rts  and  m entions com plete un its  for 
crushing and  screening.

Sir Isaac P itm a n  and Sons,  Ltd.,  of Parker 
S treet, K ingsw ay, L ondon, W.C. 2, have  published 
No. 1 of a new  ed ition  of th e n  Engineering Educator, 
which is to  be com pleted in ab o u t th ir ty  parts. 
The w ork covers m echanical engineering and all 
its branches, including sections on th e  running  of 
steam  boilers, air-com pressors, and Diesel engines. 
I t  should prove useful to  th e  m echanic and  plant 
o pera to r who has n o t h ad  an  o p p o rtu n ity  of 
s tudy ing  th e  th eo ry  of his subject.

Ruston and Hornsby, Ltd., of L incoln, in 
conjunction  w ith  th e ir  associate com pany, Ruston- 
L ister M arine Co., L td ., were exh ib iting  a t  the 
B ritish  E xhib ition  a t  Copenhagen. T heir exhibits 
included a  crude-oil locom otive of 16 b.h.p., 
described in th e  M a g a z i n e  for D ecem ber, 1931, 
a 17 b.h.p. horizontal crude-oil engine, and  some 
petrol-paraffin engines, while th e  L ister exhibits 
consisted of a  64 b.h .p . four-cylinder vertical oil 
engine, which develops 70 b .h .p . a t  1,000 r.p .m ., and 
a  38 b.h.p. m arine engine.

P u lso m eter  Engineering  C om pany,  Ltd., of 
N ine E lm s Iro n  W orks, R eading, announce th a t 
th ey  have  received an  order from  th e  W est R and 
C onsolidated Mines, L td ., fo r th e  supply  of five 
T R . 7 13-stage tu rb in e  cen trifugal pum ps, each to 
deliver 417 to  434 gallons p e r m inute  against a to ta l 
head  of 2,000 ft., w hen ru n n in g  a t  1,460 r.p.m. 
E ach  se t is in  tw o u n its  of 6 and  7 cells respectively, 
one u n it being  arranged  a t  each  end  of th e  base
p la te  w ith  a  500 b.h.p. m o to r betw een. These sets 
a re  duplicates of o thers supplied  in  1919 and  1926.

Head, Wrightson, and Co., Ltd., of Stockton- 
on-Tees, issue a  booklet describ ing  th e  Colorado 
rod-m ill, in  w hich th e y  claim  th a t  th e  crushing 
principle of th e  rod-m ill is m ore positive th a n  th a t 
of th e  ball-m ill, because in  th e  fo rm er th e  crushing 
is done on line con tact, while in  th e  la t te r  i t  is done on 
p o in t con tact. T he use of rods in stead  of balls, they 
s ta te , allows for 30% m ore m eta l to  a given volume 
and  consequently  a  rod-m ill m ay  be m ade smaller 
in d iam eter th an  a ball-m ill carry ing  th e  sam e weight 
of crushing m edia, th u s  en ta ilin g  a lower power 
consum ption.

British F lo ttm a n n  Dri l l  Co., Ltd., of Allens- 
b an k  W orks, Cardiff, announce th a t  in  future 
th e ir  ham m er drills will be B ritish  m ade throughout. 
A t th e ir  works th ere  has been considerable activ ity  
in  recen t m on ths in  p rep ara tio n  for th is  and  for 
drill m anufactu re  on a  m uch  larger scale th a n  has 
h ith e rto  been possible. N um bers of new m achines 
have been installed  for drilling , g rinding, hobbing, 
broaching, etc ., all ex isting  m achinery  has been 
com pletely overhauled, and  th e  w orks staff has been 
m uch augm ented . A new  an d  g reatly  im proved 
h e a t-tre a tm en t p la n t has also been laid  down.

Filtrators,  Ltd., of H a z lit t  H ouse, Southam pton 
B uildings, London, W .C. 2, fu rn ish  p a rticu la rs  of 
th e ir  continuous blow'-down system  for use in con
junction  w ith  th e  F iltra tio n  system  of feed-water 
t re a tm e n t m entioned in th e  M a g a z i n e  last m onth. 
W ith  th e  blow-down system  is associated a m eans of 
h e a t recovery, th e  blow-down w a te r  being led to 
a h ea t exchanger w-here th e  sludge and  sa lt content 
are e lim inated  to  w aste in  co n cen tra ted  form  and 
th e  h ea t and  pure  w a ter are re tu rn ed  to  feed. I t 
is claim ed for th is  m ethod  th a t  i t  is m ore economical 
th a n  th e  usual in te rm itte n t practice  an d  ensures 
clean boiler conditions.
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Edgar Allen and Co.,  Ltd., of Im perial Steel 
W orks, Sheffield, in  th e ir  Edgar Allen News for 
Septem ber, have illu stra ted  articles describing 
some of th e  heav y  steel p a r ts  of a 3-cu. yd. electric 
shovel, th e  p ro d u c t of R an som es and Rapier, Ltd., 
of Ipswich. The sam e issue also contains some 
fu rth e r deta ils  of th e ir  centrifugal v ibrating  screens, 
which have a lread y  been described in th e  M a g a z i n e ,  
and also a reference to  th e  longest steel wire rope, 
the  p ro duct of th e  Whitecross Co., Ltd., of 
W arring ton , which is miles in  length , w ithout 
jo in ts o r splices, and  weighs approxim ately  
57 tons. The steel dies th rough  which th is  wire was 
drawn were of E dgar Allen K. 9 o il-hardening steel.

Mining and Industrial E qu ipm ent,  Ltd., of 
11, Southam pton Row, London, W.C. 1, rep o rt 
having received th e  following orders : Fo r E ngland : 
One 4 ft. by  3 ft. 1-surface ty p e  72 H um -m er 
screen, one 3 ft. R aym ond separating  p lan t for 
hydra ted  lim e, one 3 ft. R aym ond separating  p lan t 
for lim e, one 4 ft. by  5 ft. 2-surface ty p e  39 
H um -m er electric  screen for granite  chippings, 
one 5-roller R aym ond m ill and  Rayco separa tor for 
lim estone, and  one pneum atic a ir conveying p lan t 
for sodium  form ate. F o r Belgium : One No. 1
Raym ond pu lverizer for hyd ra ted  lime. F o r South 
Africa : T hree No. 70 Im pax  pulverizers for hard  
coal. F o r Gold Coast : One R o-tap  tes tin g  sieve 
shaker. F o r H olland : One R o-Tap tes tin g  sieve 
shaker. F o r R u m a n ia : One T ype 72 H um -m er 
electric screen and  one R o-Tap tes tin g  sieve shaker.

METAL MARKETS
C o p p e r . — The stan d ard  copper m arke t fluctuated 

quite appreciably  during Septem ber b u t closed, on 
balance, a t  a m oderate loss on th e  m onth. Some 
quite good buying, particu la rly  on th e  Continent, 
was w itnessed early  in the  m onth , bu t, la te r on, 
in terest flagged. Am erican consum ers are tak ing  
a little m ore m etal, b u t th e  industria l revival there, 
as distinguished from  th e  W all S treet “ boom ,” 
is only m aking a slow appearance. The m arket 
has been affected to  some ex ten t by  th e  uncer
tain ties connected w ith  th e  proposed B ritish im port 
tariff and the  policy of individual producers.

Average price of Cash S tandard  Copper : 
Septem ber, 1932, ¿35 Os. 7d. ; August, 1932, 
¿31 9s. Id . ; Septem ber, 1931, ¿31 11s. Id . ; August,
1931, ¿32 12s. 3d.

T i n . — Sentim ent rem ained cheerful th roughout 
Septem ber and  a t  one tim e ¿160 cash was touched 
though th a t  position finally closed th e  m onth  a t  
about ¿152. There was a fair am ount of industrial 
buying, bo th  on European and Am erican account, 
a feature being a sudden and  non-seasonal im prove
m ent in  the  tran sa tlan tic  tin p la te  industry . W ith 
the s ta tistica l position steadily  im proving, the 
undertone has inev itab ly  been firm and th e  parties 
to  th e  restric tion  scheme and th e  associated "poo ls ” 
seem to  have a  fair am ount of control over the  
m arket. The price of course has had  a  good jum p 
from th e  lowest level of ¿100 cash witnessed earlier 
in  the  year.

Average price of cash standard  tin  : Septem ber,
1932, ¿152 16s. 3d. ; A ugust, 1932, ¿142 2s. 4d. ; 
Septem ber, 1931, ¿117 17s. lOd. ; August, 1931, 
¿114 19s. Id.

LEAD.— The m ark e t exhibited  m arked streng th  
early  in  Septem ber, some good buying being 
witnessed, especially on C ontinental account.

Some of th is  purchasing was probably on behalf 
of a c tu a l consumers, b u t investors were also active, 
regarding m etals as a profitable proposition in view 
of th e  economic and  financial outlook. L ater on, 
th ings quietened down, however, and in  th e  United 
S tates (which had  exhibited pronounced and 
consistent strength) weakness developed. To 
some ex ten t, of course, th e  advances in all m etals 
outstripped th e  actu a l economic im provem ent and 
it  now rem ains for a  genuine industria l revival 
to  follow th e  stock m arkets boom to  justify  the 
be tte r prices which, despite the  setback, now 
rule.

Average m ean price of soft foreign lead : 
Septem ber, 1932, ¿13 4s. 8d. ; A ugust, 1932, 
¿11 9s. 4d. ; Septem ber, 1931, ¿11 19s. 6d. ; 
August, 1931, ¿11 19s. 4d.

S p e l t e r . — D istinct firmness early  in  Septem ber, 
in  comm on w ith  all th e  non-ferrous m etals, gave 
w ay la te r to  easier conditions, b u t the  m arket 
m aintained a  p re tty  good tone th roughout. 
Sentim ent has undoubtedly  been strengthened 
by th e  knowledge th a t  th e  s ta tistica l position is 
steadily  im proving, even though the  dem and from 
consum ers is qu ieter th an  producers would like. 
This m arket is probably the  health iest of all the 
non-ferrous m etals.

Average m ean price of spelter : Septem ber, 1932, 
¿15 10s. 8d. ; August, 1 9 32^13  14s. 4d. ; Septem ber, 
1931, ¿11 16s. 4d. ; August, 1931, ¿11 14s. 7d.

I r o n  a n d  S t e e l . — The B ritish pig-iron m arket 
exhibited a  ra th e r cheerful aspect during Septem ber 
and  there  was a tendency  for foundry pig-iron 
stocks to  be reduced. The revival, however, can 
only be described as slight so far. C ontinental 
m ateria l is now virtually  excluded from th e  British 
m arket, b u t Ind ian  pig-iron is arriving in fair 
quantities. Cleveland m akers, although th ey  m ake 
concessions for Scottish business, m ain tain  their 
m inim um  prices for local delivery, w ith No. 3 
foundry priced a t  58s. 6d. per ton. The hasmatite 
pig-iron m arket was a  little  brighter during the 
m onth, b u t prices were none too firm around 60s. 
per to n  for E ast Coast Mixed Numbers. No 
noticeable im provem ent has ye t occurred in the 
B ritish finished steel industry  though the  sh ip
building outlook is a trifle m ore hopeful. The 
C ontinental m arket, however, is d istinctly  more 
active and firmer and the  belief is now widely held 
on the  other side of the  Channel th a t  th e  corner 
of th e  economic depression has been definitely 
tu rn ed  as far as iron and steel is concerned.

I r o n  O r e . — In  th is country  business has shown 
a slight expansion, a few works being able to  take 
advantage of th e  cheap parcels now offering, b u t 
on th e  whole dem and continues very  poor. Best 

■Bilbao rubio is nom inally abou t 14s. 6d. per ton 
c.i.f.

A n t i m o n y . — In  th e  early  p a rt of Septem ber 
a fair business was done in Chinese regulus, bu t 
subsequently  in te rest died away, and prices are 
now ra th e r below th e  best a t  abou t ¿22 c.i.f. for 
forward shipm ent, and  ¿25 ex warehouse for spot.

A r s e n i c . — M oderate quan tities continue to 
change hands a t  the  unaltered  prices of ¿24 10s. 
to  ¿25 f.o.r. m ines for 99%  Cornish w7hite and ¿23 
to  ¿23 10s. c.i.f. for high-grade Mexican.

B i s m u t h . —There is no change in the  official price 
of 4s. 6d. per lb. for 5 cwt. lots and over.

C a d m i u m . — A very  fair business has been done, 
m ostly  in  m oderate parcels, prices keeping steady 
a t  Is. 8 |d . to  Is. 9d. per lb.
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LO N D O N  D A IL Y  M ETA L P R IC E S .
Copper, Tin, Zinc, and Lead per Long Ton ; Silver per S tandard Ounce : Gold per Fine Ounce.

CO PPER.
TIN .

ZINC
(Spelter).

LEAD . SILV ER.

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

l y t i c

B e s t

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

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

ward.
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 36 0 71 36 0 71 39 5 0 .— . 155 2 6 156 17 6 15 12 6 13 8 9 15 5 0 18i 18! 118 0
13 31 11 3 31 11 3 36 0 0 33 10 0 147 12 6 149 5 0 15 0 0 12 6 3 14 5 0 17§ 17! 118 4
14 33 8 11 33 6 101 37 10 0 — 151 15 0 153 7 6 14 16 3 12 15 0 14 10 0 1 7 « 18 118 3
15 33 6 3 33 3 11 37 10 0 — 149 12 6 151 7 6 14 15 0 12 11 3 14 10 0 171 18 118 6
16 34 1 3 34 1 3 38 0 0 36 0 0 151 15 0 153 7 6 15 5 0 12 18 9 14 15 0 171 17! 118 7
19 32 14 41 32 14 41 37 10 0 — 147 3 9 148 18 9 15 0 0 12 13 9 14 10 0 1 7 « 1 7 # 118 6
20 32 18 9 32 18 9 37 10 0 35 10 0 149 12 6 151 7 6 15 5 0 12 13 9 14 10 0 171 1 7 # 118 8
21 34 15 71 34 14 41 38 5 0 :--- 151 17 6 153 12 6 15 7 6 12 18 9 14 10 0 1 7 « 1 7 « 118 10
22 35 15 0 35 16 3 39 10 0 ---- 154 8 9 156 3 9 15 15 0 13 6 3 15 0 0 1 8 « 1 8 * 119 1
23 35 3 11 35 3 9 39 5 0 37 10 0 153 17 6 155 12 6 15 11 3 12 17 6 14 15 0 17! 17! 118 11
26 35 8 9 35 9 41 39 5 0 — 153 5 0 154 18 9 15 11 3 13 2 6 15 0 0 1 7 # 1 7 « 119 1
27 34 6 3 34 8 11 38 15 0 36 10 0 151 11 3 152 13 9 15 1 3 12 13 9 14 15 0 1 7 # 1 7 # 119 3
28 34 13 11 34 14 41 38 15 0 -— 153 11 3 155 1 3 15 6 3 12 18 9 14 15 0 17! 17! 119 5
29 34 11 101 34 13 11 38 15 0 — 153 7 6 154 17 6 15 5 0 12 17 6 14 15 0 1 7 # 1 7 # 119 4
30On I 34 0 71 34 3 11 38 15 0 36 0 0 151 17 6 153 6 3 15 10 0 12 18 9 14 15 0 1 7 # 1 7 # 119 5
c c .
3 33 14 41 33 16 101 38 5 0 _ 150 2 6 151 15 0 15 2 6 12 11 3 14 10 0 1 7 # 1 7 # 119 3
4 33 6 3 33 7 6 37 15 0 35 15 0 151 7 6 152 12 6 15 1 3 12 8 9 14 10 0 1 7 # 1 7 # 119 4
5 33 13 11 33 14 41 37 17 6 — 151 7 6 152 13 9 15 5 0 12 13 9 14 10 0 17! 1 7 # 119 4
6 32 14 41 32 16 101 37 10 0 — 149 3 9 150 12 6 14 17 6 12 8 9 14 5 0 1 7 # 17! 119 5
7 32 10 71 32 13 11 36 17 6 34 15 0 148 18 9 150 8 9 14 13 9 12 5 0 14 0 0 1 7 # 171 119 6

10 31 15 71 31 19 41 36 10 0 .— 148 2 6 149 8 9 14 10 0 11 17 6 13 15 0 17! 17! 119 7
11 31 15 71 31 18 9 36 10 0 34 0 0 149 8 9 150 12 6 14 12 6 11 16 3 13 15 0 1 7 # 1 7 # 119 6

C o b a l t  M e t a l . — The official quo tation  is 
unaltered  a t  7s. per lb., b u t dem and continues 
slack.

C o b a l t  O x i d e s . — Business is slow, b u t prices 
are fairly  steady a t  abou t 4s. to  4s. 2d. per lb. for 
black and 4s. 10d. to  5s. for grey.

C h r o m i u m . — There is no change i n  prices, which 
are ab o u t 2s. 9d. per lb. delivered.

T a n t a l u m . —The m ark e t is qu ietly  steady  a t  
ab o u t ¿15 to  ¿20 per lb.

P i .  a t i n u m .  —  A lthough Septem ber norm ally 
witnesses an  expansion in  dem and th is  has been 
conspicuously ab sen t th is  year. So m uch so, 
indeed, th a t  prices have been lowered to  ¿8 19s. to  
¿9 5s. per oz. for refined m etal.

P a l l a d i u m . — Very little  in te rest has been shown 
in  th is  m etal recently , b u t prices are quotab ly  
unchanged a t  ¿4 to  ¿4 5s. per oz.

I r i d i u m . — Sponge and  pow der are qu ietly  steady 
a t  ab o u t ¿12 to  ¿14 per oz.

O s m i u m . — Prices rem ain  a t  ab ou t ¿11 10s. to  
¿12 10s. per oz., w ith  sales still very lim ited.

T e l l u r i u m . — Only occasional lo ts change hands, 
prices being ra th e r nom inal in  the  region of 20s. 
per lb.

S e l e n i u m .  — H igh-grade b lack powder is 
unaltered  a t  7s. 8d. to  7s. 9d. per lb. (gold) ex 
warehouse.

M a n g a n e s e  O r e . — Buying in te res t is still very 
restric ted , a lthough now and  th en  odd cargoes 
change hands. Prices have tended  to  stiffen a little  
owing to  the  lim ited freight space now offering, 
b u t quotab ly  th ey  are unchanged a t  9^d. per unit 
c.i.f. for best Ind ian , and 8Jd. to  9d. c.i.f. for 50 to  
52%  washed Caucasian.

A l u m i n i u m . — Tow ards the  end of Septem ber the 
price in th is  coun try  was raised to  ¿100 less 2%  
delivered for ingots and bars, and  ¿102 for rolling 
billets. D em and has not im proved appreciably, 
b u t for some tim e th e  sterling quotation  has been 
under th e  p a rity  of th e  in te rnational price, which

rem ains a t  ¿80 (gold) per m etric  ton , and  w ith some 
signs of industria l im provem ent m akers have 
brought prices m ore in to  line.

S u l p h a t e  o f  C o p p e r . — A bout ¿17 15s. to
¿18 5s., less 5% , is now quoted  for English  m ateria l

N i c k e l . — A lthough dem and is slow prices are 
s tead ily  m ain tained  a t  ¿240 to  ¿245 per ton, 
according to  q u an tity .

C h r o m e  O r e . — Some expansion in  dem and is 
noted, a lthough  business generally rem ains slow. 
Prices a re  steady  a t  80s. to  85s. per to n  c.i.f. for 
good 48%  R hodesian, and  92s. 6d. to  97s. 6d. for 
52 to  54%  B aluch istan  ore. New Caledonian 
is abou t 100s. to  110s. c .i.f ' for 55 to  57% .

Q u i c k s i l v e r . — W hilst sales have no t been a t  all 
impressive, prices have been p re tty  well m aintained, 
spot being quoted  a t  ¿9 17s. 6d. to  ¿10 per bottle, 
net.

T u n g s t e n  O r e . — C onsum ption rem ains very 
depressed, and  a lthough  a t  one tim e sellers of ore 
for sh ipm ents from  China raised th e ir  ideas, buyers 
did n o t follow suit. The c u rren t value lies between 
11s. and  11s. 6d. per u n it c.i.f.

M o l y b d e n u m  O r e . — There is no t m uch available 
and  prices are firm, ab ou t 42s. 6d. per u n it of m etal 
being asked.

G r a p h i t e . — Prices are nom inally  unchanged a t 
¿17 to  ¿19 c.i.f. 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 . — At the beginning of Septem ber the 
m arket wore qu ite  a  firm appearance, Indian 
buying raising  prices from  l ^ g d .  on Septem ber 1 
to  18J-|d. on Septem ber 6. Am erican purchasing 
then  quietened down and  w ith  some reselling 
from th a t  q u arte r coupled w ith  Chinese offerings, 
prices declined to  17gd. on Septem ber 15 
Subsequently, th e  m ark e t was ra th e r  inactive, 
for a lthough  Ind ia  and  China bought a little , the 
la tte r  country  tu rn ed  seller on any  sign of strength  
and  A m erica continued to  offer sm all quan tities. 
On Septem ber 30 spo t bars closed a t  1 7 ^ d .
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STATISTICS
PRODUCTION OF GOLD IN TH E  TRANSVAAL.

R a n d .
E l s e 

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

Oz. Oz. Oz.
September, 1931................. 872,053 43,971 916,024
O c to b e r ................................ 900,353 44,760 945,113
N o v em b e r............................ 855,102 45,408 900,510
December ............................ 877,178 46,175 923,353
January , 1932...................... 890,688 46,096 936,784
February .............................. 869,711 44,301 914,012
March .................................. 914,017 46,018 960,035
April .................................... 901,894 47,902 949,796
M ay......................................... 919,223 46,421 965,644
J u n e ....................................... 913,297 45,714 959,011
Ju ly  ....................................... 933,947 47,213 981,160
A u g u s t.................................. 943,174 48,148 991,322
S ep tem b er............................ 912,870 48.631 961,501

TRANSVAAL GOLD OUTPUTS.

Auc UST. S e p t e m b e r .

Treated
Tons.

Yield
Oz.

Treated
Tons.

Yield
Oz.

Brakpan .......................... 115,000 £168,146 110,500 £154,796
City D eep ...................... 86,500 22,173 83,000 21,459
Cons. Main R e e f ........... 73,000 24,303 70,500 24,017
Crown M ines................... 285,000 89,408 279,000 88,520
D aggafon te in ................. 44,000 £71,293 44,000 £70,203
D ’rb ’n Roodepoort Deep 50,000 15,826 49,000 15,499
E ast Geduld ................. 61,600 20,022 61,500 20,030
East R and P.M .............. 161,500 42,607 158,000 41,675
G eduld.............................. 86,800 27,676 84,000 26,796
Geldenhuis D e e p ........... 78,100 17,627 76,000 17,427
Glynn’s Lydenburg . . . 7,100 2,525 7,200 2,657
Government G.M. Areas 212,000 £420,404 207,000 £406,414
Kleinfontein ................. 54,000 10,984 50,500 10,515
Langlaagte E sta te  . . . . 82,000 £109,074 82,000 £106,066
Luipaard’s V le i ............. 34,700 8,673 34,500 8,656
Meyer and Charlton . . . — — — —
M odderfontein New. . . . 175,000 64,223 174,000 62,982
M odderfontein B ........ 77,500 21,960 76,000 21,202
Modderfontein Deep . . 46,100 22,321 44,800 21,529
Modderfontein E ast . . . 77,500 22,605 76,000 22,319
New State A re a s ........... 92,000 £187,770 89,000 £180,586
Nourse ............................ 72,000 21,511 71,000 21,078
Randfontein ......... 250,000 £302,205 240,000 £293,877
Robinson D e e p ............. 100,000 28,629 98,400 28,453
Rose Deep ..................... 65,700 13,302 61,000 12,888
Sim m er and J a c k ......... 79,900 22,164 68,500 18,932
Springs ............................ 81,000 £169,053 77,500 £160,873
Sub N ig e l ..................... .. 37,200 33,232 36,200 33,103
Transvaal G.M. Estates 19,100 5,744 18,500 5,548
Van R y n .......................... 51,500 £46,707 50,000 £46,737
Van Ryn Deep ............. 74,000 £94,127 71,000 £92,099
W est R and Consolidated 96,500 £108,331 93,500 £105,483
W est S p r in g s ................. 81,500 £82,310 80,000 £78,880
W itw’te rsr’nd (Knights) 70,000 £56,143 70,000 £54,504
W itw atersrand D eep . . 49,900 15,888 48,700 15,492

Values in  S.A. currency.

COST AND P R O F IT  ON T H E  RAND, E tc .

Compiled from official s tatistics published by the Transvaal 
Chamber of Mines.

Yield 
per ton.

W ork’g 
cost 

per ton.

W ork’g 
profit 

per ton.

Total
working
profit.

s. d. s. d. s. d. £
28 0 19 7 8 5 1,140,399
27 10 19 6 8 4 1,155,460
27 10 19 5 8 5 1,159,382
27 10 19 5 8 5 1,162,355
27 8 19 3 8 5 1,210,743
27 10 19 5 8 5 1,144,208
27 10 19 5 8 5 1,173,732
27 5 19 4 8 1 1,163,434
27 8 19 6 8 2 1,133,212
27 10 19 7 8 3 1,200,278
27 9 19 5 8 4 1,196,011
27 6 19 2 8 4 1,228,198
27 9 19 3 8 6 1,241,392
27 5 19 0 S 5 1,260,744

1,277,923

Tons
milled.

June, 1931 . .
J u l y ...............
A u g u s t...........
Septem ber . . .
October .........
November . . .  
December. . .  . 
January , 1932 
F ebruary . . . .
March ...........
A pril .............
M ay.................
J u n e ...............
J u l y ...............
A u g u s t ...........

2.698.100
2.771.400
2.799.800
2.765.400
2.870.800 
2,726,720 
2,793,900
2.880.500
2.775.400 
2,901,300
2.883.500
2.964.100 
2,927,200 
2,993,600

NATIVES 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, 1931. 209,424 13,276 1,626 224,326
O ctober 3 1 ............... 208,987 13,061 1,517 223,565
November 3 0 ........... 209,270 12,882 1,429 223,581
December 31 ........... 211,552 12,260 1,402 225,214
January  3 1 ,1 9 3 2 ... 215,752 12,394 1,598 229,744
February 2 9 ............. 210,171 12,177 1,363 229,711
M arch 31 ................... 214,024 12,009 — 226,033
A pril 30 ................. .. 214,334 11,943 — 226,277
May 31 ..................... 215,926 11,972 — 227,898
June 30 ................... 217,077 11,833 — 228,910
Ju ly  31 ..................... 217,525 12,056 — 229,581
August 31 ............... 217,658 11,727 — 229,385
Septem ber 30 ......... 216,398 11,642 — 228,040

PRODUCTION OF GOLD IN RHODESIA.
1929 1930 1931 1932

oz. oz. oz. oz.
Jan u a ry ................... 46,231 40,121 45,677 42,706
February ............... 44,551 43,385 42,818 45,032
M a rc h ..................... 47,388 45,511 42,278 47,239
A p r i l ....................... 48,210 45,806 43,776 46,487
May ....................... 48,189 47,645 43,731 46,854
J une......................... 48,406 45,208 44,118 48,441
Ju ly  ....................... 46,369 45,810 44,765 47,331
A ugust..................... 46,473 46,152 43,292 49,254
Septem ber............... 45,025 46,151 42,846 —
October ................. 46,923 45,006 44,260 —
November ............. 46,219 44,351 44,516 —
December . . . . . . . . 46,829 46,485 50,034 —

RHODESIAN GOLD OUTPUTS.
A u g u s t . S e p t e M BER.

Tons. Oz. Tons. Oz.

Cam and M o to r............. 25,200 9,622 25,400 9,619
Globe and Phoenix . . . . 6,208 6,376 6,054 6,362
Lonely R e e f ................... 8,600 2,328 8,800 2,296
Luiri Gold ..................... — — — —
Rezende ................. 6,500 2,553 6,500 2,556
Sherwood S tar ............. 4,800 £7,907 4,800 £8,129
W anderer Consolidated. 15,300 3,400 14,800 3,388

W EST AFRICAN GOLD OUTPUTS.
A u g UST. S e p t e MBER.

A riston Gold Mines . . .  
Ashanti Goldfields . . . .  
Taquah and Abosso . . .

Tons.
6,150

13,430
10,100

Oz.
£17,085

14,629
3,312

Tons.
6,211

13,374
10,350

Oz.
£18,083

14,617
3,457

AUSTRALIAN GOLD OUTPUTS BY STATES.
W estern

A ustralia. Victoria. Queensland.

Oz. Oz. Oz.
September, 1931 ........... 38,173 — 638
O c to b e r ........................... 52,741 7,838* 1,031
N o v em b e r................... 53,869 4,758 1,428
December ....................... 49,215 4,700 1,224
January , 1932 ............... 44,037 — 916
February ......................... 44,672 — 981
March ........................... .. 47,108 9,735f 769
A pril ............................... 48,930 3,912 1,216
M ay.................................... 53,928 2,782 692
J u n e .................................. 50,079 — 920
Ju ly  .................................. 53,585 —
A u g u s t.............................. 51,536 — —
S ep tem b er....................... 54,427 — —

* Sept. and Oct. t  Jun ., F eb ., and March.

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.) . .
Blackwater (N.Z.) ...........
BoulderPersev'ce(W .A .). . 
Grt. Boulder Pro. (W.A.) 
Lake View & S tar (W.A.) 
Sons of Gwalia (W.A.) . . . 
South Kalgurli (W.A.) . . .
W aihi (N.Z.) .....................
W iluna ................................

5,377
3,602
8,359
7,400

30,063
12,692
9,628

18,S64
28,437

5,944 
2,126 

14,531 
23,990 
38,659 
16,464 
17,157 

J 6,602* 
137,6881 

48,883

5,168
3,605
7,701

.6 ,9 6 8
29,936
12,554
9,447

18,5381

5,358 
2,015 

14,274 
22,636 
38,720 
16,092 
15,727 

/  6,045* 
\  38,5191

* Oz. gold, f  Oz. silver. t  To Sept. 17.
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GOLD OUTPUTS, KOLAR D ISTRICT, INDIA

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

Tons
Ore.

Total
Oz.

Tons
Ore.

Total
Oz.

B alaghat ................... _ 1,749 _ 655
Champion R e e f ......... 9,360 5,628 9,060 5,625
M ysore.......................... 14,650 7,390 14,350 7,339
N undydroog ............. 13,967 9,470 t 15,000 9,079*
Ooregum ................... 11,750 4,199 12,500 4,364
* 1,650 oz. from  1,521 tons Balaghat ore. f  2,070 oz. from 1,661 

tons B alaghat ore.

MISCELLANEOUS GOLD, SILV ER, AND PLATINUM 
OUTPUTS.

Au GUST. S e p t e m b e r .

Tons. Value £ Tons. Value £

Bulolo G o ld ............................ _ 48,492¿t _ —
Chosen Corp. (Korea) ......... 10,290 14,933 10,260 14,653
Frontino Gold (C’lb i a ) ......... 3,750 15,821 3,160 16,641
F re sn illo .................................. 77,962 4,468d t —. —
New Goldfields of Venezuela 8,589 2,727* 9,036 2,230*
O riental Cons. (Korea) . . . . — 70,056¿ — 6 6 ,304<¿
St. John del Rey (Brazil) . . — 44,000 — 37,200
Santa G ertrudis (Mexico) . . 23,589 32,486¿ 22,046 25,091 í¿
V ibo rita ..................................... — — — 2,274
W est Mexican Mines ........... 1,570 23,300d — —

d  Dollars. * Oz. gold. f  To Sept. 11. % Loss.
PRODUCTION OF TIN  IN FED ERA TED  MALAY STATES. 
E stim ated  a t 72% of Concentrate shipped to  Smelters. Long Tons.
January , 1932
F ebruary  .........
March .............
A pril ...............
M ay...................
June .  .............

3,014 July, 1932 ................. 1,437
2,132 A u g u s t ........................ 1,164
3,064 S e p te m b er................. 1,123
3,333 October ..................... 2 ,075
2,276 N ovem ber................... —
2,491 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 u s t . S e p t .

A yer H itam  ................................ _ __ 32*
Batu C a v e s .................................. — _ _
Changkat .................................... — — 20
Gopeng ......................................... — — 24*
Hongkong Tin ............................ — — 31*
Idris H ydraulic .......................... — — 12
I p o h ............................................... — — 26*
K am par M a la y a .......................... — —
Kampong L a n ju t ....................... 35 25 —
K am unting ................................ — — 113
K ent (F .M .S .) .............................. _ _ _
K illinghall.................................... 32* 33* 32
K inta ............................................. — _ m
K inta K e lla s ................................ _ __
K ram at T in ................................ 70 75 80
Kuala K a m p a r............................
K undang ....................................... — — __
L ahat ............................................. i n — 11
Lower P e ra k ................................ _
Malaya C onso lida ted ................. — _ __
Malayan T i n ................................ 59* 48 524
Malim N a w a r .............................. 20 28 30
Pahang ......................................... 78 78 78
Pcnaw at ....................................... __ __ • 42
P en g k a len .................................... — — 22*
P e ta lin g ......................................... — — 90
Rahm an ...................................... 25 _
R am butan .................................. _ 41
R antau  ......................................... _ _
R a w a n g ......................................... 30 30 33
Rawang C oncessions................. 35 60 25
Renong ......................................... — 7*Selayang......................................... — —
S outhern K am par....................... — — 53*
S outhern M a la y a n ..................... 59* 46 51*
Southern Perak .......................... 38* _ 19*
Southern T ro n o h ....................... _ 17*
Sungei B e s i .................................. — —
Sungei K in ta .............................. — — 24
Sungei W ay ................................ — — 38*
Taiping ......................................... — —
T a n jo n g ......................................... — — 11*
Tekka ........................................... — — 39*
Tekka T a ip ing .............................. — — 22
T e m o h ........................................... — —
Tronoh ......................................... — — 38*
Ulu K la n g ..................................... — —

OUTPUTS OF N IG ERIA N  T IN  M ININ G  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 uly . August. Sept .

A nglo-N igerian............................ 12* 12* 17}
Associated Tin Mines ............... 108 108* 107}
B aba R iv e r .................................. — — 1
B atura M onguna.......................... — — ■—
B is ic h i ........................................... — 17 —
D affo............................................... — — —
Ex-Lands ..................................... 23 — 231
F i la n i ............................................. — — —
Jan  ta r ............................................. 10 10 —
J o s .................................................. 71 7} —
Juga Valley ................................ 5 5 5}
K aduna S y n d ica te ...................... 13 13 11?
K aduna P rospectors................... 7 7 5}
K a s sa ............................................. 8 8 5
London Tin ................................ 75 77 76
Lower B is ic h i .............................. 8* 5} —
N araguta Extended ................. .—
N igerian C onso lida ted ............... 5 5 0
Oifin R iver..................................... — — —
Ribon Valley .............................. 10 10 9
Tin F ie ld s ..................................... — — .—
U nited T in A re a s ........................ 11 12 10
Yarde K erri ................................

OUTPUTS OF O TH ER T IN  M ININ G  COMPANIES.
I n Long T ons of Concentrate.

J u ly . August . Sept .

Anglo-Burma (B urm a)............... 43* 48 __
Aramayo Mines (B o liv ia ) ......... 119 114 129
Bangrin (Siam) .......................... — 38} 36}
B eralt ........................................... 26** 26}* —
Consolidated T in Mines (Burma) 120 150 140
E ast Pool (C ornw all)................. 46* 36 41}
Fabulosa (B o liv ia )..................... — 38 32
Kagera (U g an d a ) ........................ 25 25
K a m ra ........................................... __ ._. _
M alaysiam T i n ............................ 13} 14} 14}
Mawchi ......................................... 193* 198* 208*
P a tin o ............................................. __
P a ttan i ......................................... __ _
San Finx  (Spain) ........................ __ _ __
Siamese T in (Siam) ............... - 152} 170}
South Crofty .............................. 52 55} 53}
T av o y T in  (B u rm a).................... 73 97} 69
Tongkah H arbour (S ia m )........ 30 45 40
Toyo (Japan )................................ 72 75 59}
Z a a ip la a ts .....................................

* T in  and W olfram.

COPPER, LEAD, AND ZINC OUTPUTS.

B ritannia L e a d .........

Broken Hill South . .

/  Tons refined lead 
\  Oz. refined silver 
/ Tons lead conc.
\  Tons zinc conc. . 

Burma Corporation . {
E lectrolytic Zinc . . . .  Tons z i n c ...........
Indian C o p p e r  -I ~ ons coPPer

I Tons yellow m etal
M essina ........................ Tons copper . . . .
Mount Isa .................  Tons lead bullion
M ount Lye 11 .............  Tons concentrates
N orth Broken H i l l . . .  ■( T onslead  conc. .

I Ions zinc conc. . .
I Tons V20 5 ...........
I Tons V2Os conc. .
( Tons concen tra tes . 
1 Tons b lister copper 

/  Tons lead conc.
\  Tons zinc conc. 
fT ons lead conc.
\  Tons zinc conc. 

Tons lead conc. 
Tons zinc conc.

Rhodesia Broken Hill - 

Roan Antelope . 

Sulphide Corporation-|

Trepca .............

Zinc Corporation . . .

A u g u s t . S e p t .

4,058 2,618
82,002 274,070

5,044 5,612
5,573 6,286
5,880 5,880

475,032 480,634

380 383.— 507
739 669

3,771 4,406
3,305* 3,280t
4,980 2,840
4,800 2,870

32} 30
100 100

2,166 3,017
1,748 —
2,579 —
4,892 4,795
7,323 7,863
5,671 —,
4,296 —

* 3 m onths to  Sept. 30. * To August 10. t  To Sept. 3.
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IMPORTS OF ORES, METALS, E tc ., INTO UNITED KINGDOM.

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

Iron Ore .................................... 134,162 101,434
Manganese O r e .......................... 5,162 9,630
Iron and Steel .......................... U S ,740 105,072
Copper and Iron Pyrites . . . . 13,564 34,729
Copper Ore, M atte, and Prec.. 805 961
Copper Metal ............................ 10,402 18,731
Tin C o n ce n tra te ....................... 2,2«) 4,926
Tin Metal ................................ 170 120
Lead Pig and S h e e t ................. 17,118 21,997
Zinc (Spelter) ............................ 6,3«) 2,674
Zinc Sheets, e tc ................. .. 1,743 1,298
Zinc Oxide ................................ 11 070
Zinc Ore .................................... 15,800 4,395
A luminium.................................. 177 1,823
M ercury ....................................... . .L b___ 95,553 192,925
White Lead .............................. . .Cwt. . . 4,703 4,417
Barytes, g r o u n d ........................ 24,874 14,133
Asbestos ..................................... 1,334 1,023
Boron Minerals ....................... 814 739
Borax ......................................... . .Cwt. . . 11,400 8,741
Basic S la g .................................. 1,054 400
Superphosphates ..................... 1,345 3,687
Phosphate of Lime ................. 46,971 41,892
M ica ............................................. 112 118
Tungsten Ores .......................... . .T o n s . . 308 471
S u lp h u r ....................................... 3,067 5,455
Nitrate of Soda ........................ . .C w t.. . 7 10,085
Potash Salts .............................. . .Cwt. . . 294,411 491,013
Petroleum : Crude . . . . . . . . . 43,857,257 32,538,6,83

Lam p Oil ........... 9,293,690 15,205,089
M otor Spirit . . . . . .Gallons 83,839,798 103,769,067
Lubricating O il. . 5,691,640 5,479,627
Gas O il................. . .  Gallons 4,281,893 6,483,496
Fuel Oil ............. . .Gallons 43,030,277 55,335,331

Asphalt and B itu m e n ............. 9,817 14,103
Paraffin W ax ............................ . .Cwt. . . 58,715 63.900

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

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

Anglo-Ecuadorian........................ 16,928 16,226 15,578
Apex T rin id ad .............................. 51,260 48,230 48,650
A tto c k ........................................... 1,998 1,543 1,397
British B urm ah ............................ 3,875 3,798 3,662
British Controlled ..................... 42,263 43,019 40,171
Kern M ex....................................... 830 852 834
Kern River (Cal.) ...................... 2,067 2,518 2,275
Kern Romana ............................ 76 93 82
Kern Trin idad  ............................ 1,766 1,703 1,545
Lobitos ............................ ............ 25,260 25,013 23,912
Phcenix......................... ................. 80,434 97,900 105,139
St. H elen's P e tro le u m ............... 4,903 4,770 4,678
Steaua Rom ana .......................... 98,968 103,504 108,507
Tampico ...................................... 2,294 2,391 2,352
Tocuyo ......................................... 1,253 1,161 —■
Trinidad Leaseholds ................. 28,600 27,000 28,600

QUOTATIONS OF OIL COMPANIES’ SHARES. 
Denom 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 Oil .........................................
Kern River Cal. (10s.) .....................
Lobitos, Peru ....................................
Mexican Eagle, Ord. (4 pesos) . . .  .

,, ,, 8% Pref. (4 pesos)
Phoenix, Roumanian .......................
Royal D utch (100 f l . ) .......................
Shell Transport, O rd ..........................

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

Sept. 9, 
1932.

Oct. 11, 
1932.

£ s. d. £ s. d.
11 3 10 9

1 13 0 1 15 (I
1 8 0 1 9 6
2 5 0 2 U 9

16 0 1 0 6
12 6 10 6
5 0 4 6
2 6 4 0

3 3 9 3 5 0
3 0 2 9

2 3 9 1 18 9
8 6 7 9
8 3 7 6

10 9 11 9
19 15 0 17 12 6

2 10 9 2 9 0
11 2 6 11 10 0

10 0 8 9
1 16 9 2 11 9

4 3 4 6
1 13 9 1 11 3

P R I C E S  O F  C H E M I C A L S .  O c t. 10.
These quotations (some of which are affected by the devalua

tion  of the pound sterling) are not absolute ; they vary according 
to  quantities required and contracts running.

£  s. d.
Acetic Acid, 40% ..................................................  per cwt. 19 9

„  80%   „ 1 16 5
,, ,, G la c ia l  per ton 59 0 0

Alum ........................................................................  ,, 8 7 6
Aluminium Sulphate, 17 to  1 8 %   6 15 0
Ammonium, Anhydrous ......................................  per lb. 1 0

,, 0 -880 so lu tio n   per ton 15 10 0
,, C a rb o n a te .......................... ..............  ,, 27 10 0
,, N itrate (British)... ............................  ,, 16 0 0
,, Phosphate, com m l............................  ,, 40 0 0

Sulphate, 20-6%.N ........................... ,, 5 5 0
A ntim ony, T a rta r Em etic, 4 3 /4 4 % ...................  per lb. 10

,, Sulphide, g o ld e n ...........................................  9
Arsenic, W hite (foreign) ...................................... per ton 22 0 0
Barium, Carbonate (native), 9 4 % .....................  ,, 4 10 0

,, Chloride ..................................................  ,, 10 10 0
Barytes .................................................................... ,, 8 5 0
Benzol, standard m otor ...................................... per gal. 1 6}
Bleaching Powder, 35% Cl...................................... per ton 8 15 0
B o r a x ........................................................................ ,, 16 10 0
Boric A c id ............................................ ..................  ,, 26 10 0
Calcium Chloride, solid, 70/75% .......................  ,, 5 15 0
Carbolic Acid, crude 60’s ....................................  per gal. 1 7

,, ,, crystallized, 40°   per lb. 6
Carbon Disulphide ................................................. per ton 30 0 0
Citric A c id ...............................................................  per lb. 10}
Copper S u lp h a te .....................................................  per ton 16 5 0
Creosote Oil (f.o .b . in  B u lk ) ................................ per gal. 4}
Cresylic Acid, 98-100%   1 3
Hydrofluoric Acid, 59/60% ................................ per lb. 6
Io d in e    1 0 11
Iron, N itra te 80° Tw .............................................. per ton 6 0 0

,, Sulphate .......................................................  ,, 1 15 0
Lead, Acetate, white ............................................  ,, 31 0 0

,, N itrate (ton lo t s ) ........................................  ,, 27 10 0
,, Oxide, L i th a rg e ..........................................  ,, 29 10 0
,, W hite ...........................................................  „ 39 10 0

Lime, A cetate, brown ..........................................  ,, 8 10 0
„  grey, 8 0 % ....................................  „  11 0 0

Magnesite, Calcined ..............................................  ,, 8 5 0
Magnesium Chloride ............................................  ,, 5 10 0

,, Sulphate, com m l................................  ,, 4 10 0
M ethylated Spirit Industrial 61 O .P ......................per gal. 2 0
Nitric Acid, 80° Tw ................................................. per ton 23 0 0
Oxalic Acid .............................................................  per cwt. 2 5 6
Phosphoric Acid. (Cone. 1 -750 ).......................  per lb. 10
Pine O il  per cwt. 2 7 6
Potassium Bichromate   per lb. 5

,, Carbonate, 9 6 /9 8 % ............................  per ton 29 10 0
,, C hlorate.................................................  per lb. 4
,, Chloride, 80% .....................................  per ton 9 10 0
,, Ethyl X anthate   per 100 kilos 7 0 0
,, H ydrate (Caustic) 88/90% .............. per ton 39 0 0
,, N itra te ..................................................  ,, 30 0 0
,, P e rm an g an a te .....................................  per lb. 8}
,, Prussiate, Y e llo w ........................................   8

R e d .................................... „ 2 0
,, Sulphate, 90%   per ton 10 10 0

Sodium Acetate ..................................................... ,, 19 10 0
,, Arsenate, 45% ..........................................  ,, 23 0 0
,, Bicarbonate ............................................  ,, 10 10 0
,, B ich ro m ate ...............................................  per lb. 4
,, Carbonate (Soda Ash), 5 8 % .................... per ton 6 0 0
,, ,, (Crystals)................................  ,, 5 5 0
,, C h lo ra te ..................................................... ,, 28 10 0
,, Cyanide, 100% NaCN b a s i s ..................  per lb. 8
,, E thyl X anthate ..................................per 100 kilos 6 12 6
,, H ydrate, 76%.... ......................................... per ton 14 0 0
,, Hyposulphite, com ml............................... ,, 9 2 6
,, N itrate (ordinary) .................................. ,, 8 9 0
,, Phosphate, com m l........................................ ,, 12 0 0
,, Prussiate ....................................................  per lb. 5
,, Silicate ...................................................... per ton 9 10 0
,, ,, (liquid, 140° T w .) .....................  ,, 8 10 0
,, Sulphate (Glauber’s Salt) .....................  ,, 2 15 0

(Salt-Cake) .............................. „  3 1 0
Sulphide, Cone., 60/65% .....................  , 10 15 0

,, Sulphite, p u r e ........................................... per cwt. 14 0
Sulphur, Flowers   per ton 10 0 0

Roll .........................................................  „  10 10 0
Sulphuric Acid, 168° Tw............................................ ,, 4 5 0

„ ,, free from Arsenic, 140f T w ... ,, 3 0 0
Superphosphate of Lime (S.P.A. 1 6 % )................. ,, 3 4 0
T artaric Acid .........................................................  per lb. 10}
Turpentine .............................................................  per ton 64 0 0
Tin Crystals ...........................................................  per lb. 1 0
Titanous C h lo ride ................................................... ,, lOf
Zinc Chloride   per ton 9 10 0

,, Dust, 9 0 /9 2 % ....................................................  ,, 20 0 0
,, Oxide (White Seal)........................................  „  35 0 0
,, Sulphate........................................................... ,, 8 10 0
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SHARE QUOTATIONS
Shares are £1 par value except where otherwise noted.

GOLD AN D 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 ....................................
D urban Roodepoort Deep (10s.) .
E ast Geduld ....................................
E ast R and P roprietary (10s.) . . . .
G eduld.................................................
Geldhenhuis Deep ..........................
G lynn’s Lydenburg ........................
Government Gold Mining Areas (5s.)
Grootvlei ........................................
Langlaagte E sta te  ........................
Meyer & C h a rlto n ..........................
M odderfontein New (1 0 s .)...........
M odderfontein B (5s.) .................
M odderfontein Deep (5s.) ...........
Modderfontein E a s t .....................
New S tate A re a s ............................
Nourse .............................................
Randfontein ..................................
Robinson Deep A (Is.) ...............

„  B (7s. 6d.) .........
Rose D e e p .......................................
Simmer & Jack  (2s. (id.)...............
S p r in g s .............................................
Sub Nigel (10s.) ............................
Van Ryn .........................................
Van Ryn Deep ..............................
Village Deep (9s. f id .) ...................
W est Rand Consolidated (10s.) .
West S p r in g s ..................................
W itw atersrand (Knights) ...........
W itw atersrand Deep ...................

RHODESIA :
Cam and M o to r ..............................
Globe and Phcenix (5 s .) ...............
Lonely R e e f ....................................
Luiri Gold .......................................
Rezende ...........................................
Sherwood S tarr (5s.) ...................

GOLD COAST:
Ariston New ..................................
A shanti (4s.) ..................................
Taquah and Abosso (5 s .) .............

AUSTRALASIA :
Golden Horseshoe (4s.) W. A ........
G reat Boulder P ropriet’y (2s.), W.A. 
Lake View and S tar (4s.), W .A. .
Sons of Gwalia, W .A ......................
South Kalgurli (10s.), W.A.
W aihi (5s.), N .Z..............................
W iluna Gold, W .A ..........................

INDIA :
Balaghat (10s.)......................................
Champion Reef (10s.) ........................
Mysore (1 0 s .) .........................................
Nundydroog (10s.)................................
Ooregum (10s.).......................................

AMERICA :
Camp Bird (3s.), Colorado ...............
Exploration (10s.)................................
F rontino and Bolivia, Columbia . ..  
Mexican Corporation, Mexico (10s.) . 
Mexico Mines of El Oro, Mexico . . .
New Goldfields of Venezuela ...........
S t. John  del Rev, B r a z i l ...................
Santa Gertrudis, M exico.....................
Selukwe (2s. 6d.), B ritish Columbia.

MISCELLANEOUS :
Chosen, K o re a ......................................
Lena Goldfields, R u s s ia .....................
New G u in e a ...........................................

C O P P E R :
Bwana M’Kubwa (5s.), Rhodesia
Esperanza Copper ........................
Indian (2s.) ....................................
Loangwa (5s.), R h o d e s ia .............
Messina (5s.), Transvaal .............
M ount Lyell, Tasm ania .  ...........
N am aqua (£2), Cape Province . .
Rhodesia-K atanga..........................
Rio T in to  (£5), S p a in ...........
Roan Antelope (5s.), Rhodesia . .
Tanganyika Con..............................
Tharsis (£2), S p a in ........................

Sept. 9, 
1932.

Oct. 10, 
1932.

£ s. d. £ s. d.
4 1 9 4 5 6

8 9 10 0
1 4 0 1 6 0
5 16 9 0 1 3
2 18 9 3 1 3
1 3 9 1 3 6
3 16 3 4 1 0

15 3 15 3
4 16 3 4 18 0

11 9 11 9
12 6 11 3

1 15 0 1 16 3
1 8 9 1 10 0
1 2 0 1 0 0
1 1U 0 1 10 0
2 8 0 2 6 3

12 9 12 0
15 6 15 9

2 5 6 2 3 9
3 0 0 3 0 0
1 0 0 18 3
2 Ü U 2 2 0

14 3 14 6
15 0 14 3

8 0 7 3
4 3 4 3

4 11 9 4 12 0
5 8 9 5 17 6

14 u 13 9
1 2 9 1 3 0

1 6 1 6
18 3 17 9

1 3 0 1 6 6
10 6 10 0

8 6 7 9

2 6 3 2 8 0
19 6 16 6
16 9 15 0
2 6 2 6

1 11 3 1 10 0
17 9 17 6

5 0 6 3
1 16 6 1 17 0

6 0 8 0

4 9 4 3
7 3 7 6

15 0 15 6
12 3 12 3

1 1 U 1 0 6
16 0 16 0

1 5 0 2 2 9

13 6 11 C
18 6 19 6
13 6 13 0

1 13 6 1 17 0
6 3 5 6

6 4
3 3 3 (J

19 3 1 0 0
5 6 4 9
3 3 3 3
4 3 4 0

1 2 U 1 7 6
8 U 6 6
3 U 3 0

3 0 0 9
5 0

6 6 0 3

4 9 3 9
13 9 7 3

1 6 1 3
2 0 1 6
7 6 5 6

19 0 19 0
3 6 2 6

12 6 11 3
20 0 0 16 5 0

11 6 9 9
1 2 6 17 0
3 11 3 2 16 3

L E A D -Z IN C :
A malgamated Zinc (8s.), N.S.W . . . 
Broken Hill, Proprietary, N.S.W . .
Broken H il1, N orth, N .S.W ...............
Broken Hill, South, N .S .W ...............
Burm a Corporation (10 rupees). . . .  
E lectrolytic Zinc P ref., T asm ania. .
M ount Isa, Q ueensland ....................
Rhodesia Broken H ill ( 5 s . ) .............
San Francisco (10s.), Mexico .........
Sulphide Corporation (15s.), N.S.W

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

d itto , P ref.....................................

T IN  :
Aramayo Mines (25 fr.), Bolivia
Associated T in  (5s.), N igeria ...........
Ayer H i tarn (5s.) .................................
Bangrin, S ia m .......................................
Bisichi (10s.), N igeria ........................
Chenderiang, M a la y ............................
Consolidated T in Mines of Burm a . .
E ast Pool (5s.), Cornwall .................
Ex-Lands Nigeria (2s.), N igeria . . .  .

’ Geevor (10s.), C o rn w a ll......................
Gopeng, M alaya.....................................
Hongkong (5s.) .....................................
Idris (5s.), Malaya ..............................
Ipoh Dredging (16s.), Malay ...........
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, Malay (5s.) ..............................
K in ta  Kellas, M alay (5s.) .................
K ram at Pulai, M a la y ..........................
K ram at T i n ...........................................
L ahat, Malay .......................................
Malayan Tin Dredging (5s.) .............
N araguta, N igeria ..............................
N igerian Base Metals (5s.) ...............
Pahang Consolidated (5s.), Malay. . .
P enaw at ($1), M a la y ..........................
Pengkalen (5s.), M alay ......................
Petaling (2s. 4d.), M a la y ....................
R am butan , Malay ..............................
Renong Dredging, Malay .................
Siamese T in (5s.), S i a 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 ..........................
Tanjong (5s.), Malay ..........................
Tavoy (4s.), Burm a ............................
Tekka, Malay .......................................
Tekka Taiping, Malay ........................
Toyo (10s.), Japan  ..............................
Tronoh (5s.), M alay..............................

D IA M O N D S:
Consol. African Selection T rust (5s.)
Consolidated of S.W .A. (1 0 s .) ...........
De Beers Deferred (£2 10s.) .............
J ag e rs fo n te in .........................................
Prem ier Preferred (5s.) ......................

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

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

Sept. 9, Oct. 10,
1932 1932

/  s. d. £ s. d.
7 6 6 3

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

11 6 10 3
18 9 1 3 9
13 6 12 0

1 9 1 6
11 0 9 0
8 9 8 0

12 0 11 0
1 3 9 1 3 9
3 7 6 3 5 0

17 6 15 0
6 0 5 0

13 0 11 9
16 3 13 6

6 3 6 3
9

5 0 4 0
1 0 9
1 9 1 3
4 0 3 6

1 12 6 1 10 0
14 0 13 6

7 0 7 0
16 3 15 6
3 9 3 6

12 6 12 0
6 9 5 4
7 6 7 6
6 3 5 6
5 3 5 0

19 3 17 6
1 10 0 1 10 0

3 0 5 0
1 0 0 17 9

8 9 8 9
6

6 6 5 6
1 6 1 3

10 0 8 9
10 6 9 9

5 0 5 0
16 3 16 3
9 6 7 6
3 0 2 9

11 3 9 3
1 5 0 1 5 0

6 0 5 6
8 0 7 6

13 0 11 6
7 0 7 0
5 9 4 0

12 6 12 0
13 0 12 0
2 6 2 6

16 3 15 0

11 3 15 0
5 0 4 3

5 2 6 4 0 0
1 8 9 1 1 3
1 12 6 1 5 0

12 6 11 0
16 6 15 u
4 3 4 0
6 6 6 6

11 0 11 3
1 1 3 18 6

12 0 0 11 7 6
1 12 6 1 16 3

11 3 9 6
7 6 8 0

1 8 0 1 6 9
4 6 4 3

1 13 3 1 11 6
12 3 9 6

3 7 6 3 5 0
3 6

4 1 3 3 18 9
12 3 11 6
13 0 11 0

5 7 0 4 12 0
6 6 5 3
2 6 1 6
2 3 3 0

3 2 6 2 19 0
5 9 5 3
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T H E  P E R R U N A L - L A  Z A R Z A  O R E - B O D Y ,  H U E L V A  D I S T R I C T
The Bulletin  of th e  In s titu tio n  of M ining and 

M etallurgy for Septem ber con tains a paper by 
G. W illiams on the  Perrunal-L a Zarza pyritic  
ore-body, ex tracts from which are given here. 
The au th o r is concerned m ainly w ith the  genesis 
of the ore and  th e  application  of his con
clusions to  th e  genesis of sim ilar bodies in  the  
district, b u t he also gives an  account of th e  geology 
of the area. In  the  in troduction  to  his paper he 
says th a t  the  m ineral province of southern  Iberia  
extends from  th e  province of A lem tejo in Portugal, 
across the  in te rnational boundary, and through the  
Spanish provinces of H uelva, Sevilla, and  Cordova. 
The largest m ines now operating  are those a t  Rio 
Tinto, Calanas (La Zarza), Tharsis, and S. Domingos. 
The Perrunal-L a Zarza ore-body is s ituated  in the 
province of H uelva, 55 km. by  rail north  of the  p o rt 
of Huelva. The ore-body is 2500 m. long, and  is 
worked by  tw o com panies : The T harsis Sulphur 
and Copper Co., L td ., Glasgow, and  th e  Société 
Française des Pyrites de H uelva, Paris. The p a rt 
worked by the  French com pany is a t  th e  extrem e 
western end, and  has a longitudinal extension of 
500 m. The rem aining p a rt falls w ithin th e  m ining 
claims of the  B ritish com pany and extends to  about 
2000 m. E x tractio n  from  the section owned by the 
British com pany is from  workings which are in p a rt 
open-cast and  in p a rt underground. The ore is 
massive pyrites, which is exported for trea tm en t 
as sulphur ore, th e  copper con ten t being too low 
to w arrant the  recovery of th is  m etal a t  the mine.

The object of th e  present paper, he says, is to  
describe the  stru c tu ra l relationship  betw een the  
ore-body and th e  surrounding rocks and to  discuss 
the current genetic hypotheses in the  light of the 
detailed s truc tu ra l forms observed. As a prelim inary 
to  the  discussion of these problem s, th e  local 
geology is described.

R e g i o n a l  G e o l o g y . — The general geology of 
this pyritic  province has been described on m any 
occasions and is well known. The brief sum m ary 
in the paper is compiled m ainly from  the  com pre
hensive account given by Finlayson (1910).

G e o l o g y  o f  A r e a  S u r r o u n d i n g  O r e - b o d y . —  
Erosion has exposed th e  upperm ost feather-edges 
of a m ajor in trusion  of porphyry  ; thus the  greater 
part of the  area  is slate, w ith  isolated lenticular 
outcrops of porphyry .

Slates.— As the  slates are rem arkably  homogeneous 
throughout th e  d istric t, the  original sedim entation 
can seldom be traced. The only place near L a Zarza 
where th e  w riter saw a m arked change in the 
lithological character of the  slate  was a t  the  head 
of El Chorro S tream , where there  are a few th in  
laminae of greywacké. The position of th e  bedding- 
planes in th e  ap p aren tly  hom ogeneous slates m ay, 
however, be determ ined by etching fragm ents of 
known orien tation  in  d ilu te hydrochloric acid for 
several hours, when the  d irection  of th e  bedding is
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revealed by  lines of fine qu artz  grains projecting 
from  the  etched surface. From  observations on 
fragm ents trea ted  in th is  way, and  from cursory 
field observations along cu ttings on th e  Huelva- 
Zafra railway and elsewhere in the d istrict, it is 
suggested th a t  the  actual bedding-planes are seldom 
steeply inclined, a lthough in all cases th ey  are cut 
by  a  steeply-dipping cleavage. An exception to  
th e  general low angle of dip of the bedding-planes 
m ay  be seen along th e  upper benches of the  Los 
Silos face of the  open-cast. Here the  etching has 
been effected na tu ra lly  by  the  circulation of acid 
w aters derived from  the  decom position of the 
underlying ore-body. Minor overthrusting  can be 
discerned, b u t th is crum pling was probably formed 
b y  th e  in trusive pressure of the  porphyry  exposed 
in  th e  lower benches of the  open-cast.

Porphyries.—The porphyries are oriented w ith 
th e ir g reatest length  parallel to  th e  regional trend. 
The parallelism  betw een the  sides of the  intrusions 
and  th e  general cleavage direction is a  regional 
feature only, for any  varia tion  in th e  w idth m ust be 
accom panied by a local transgression of the  sla ty  
cleavage. The m argins only show schistosity, 
which is alw ays parallel to  th a t  cleavage.

Two m ain intrusions occur in the  area and another 
m ass m akes up the  Sierra del Cerrejon. For 
convenience, th e  th ree  porphyries have been nam ed 
from  n o rth  to  south, th e  Sierra del Cerrejon 
porphyry , th e  Sierra B lanca porphyry, and  the  
Mesa porphyry.

The Mesa porphyry  enters th e  area a t  the  sou th
west corner, where it  forms th e  northern  wall of 
th e  ore-body. The apparen t parallelism  between 
the  tren d  of the  ore-body and  th a t  of the  porphyry  
is caused by the  feathering-out of th e  in trusion 
eastw ards and the  consequent cu tting  of the tren d 
lines by  the  wedge-shaped extrem ity  of the intrusion, 
which p itches steeply eastw ards, and will probably 
be found a t  th e  extrem e end of th e  14th floor. 
On account of its proxim ity  to  th e  ore-body, the 
porphyry  has been extensively sericitized by  the 
escaping hydrotherm al solutions. A greyish white 
rock, veined w ith  calcite, which is exposed over 
the  greater p a rt of the  northern  face of the open
cast, is a  p roduct of th is  process. The detached 
block of porphyry  on the  southern side of Los Silos 
face shows rem arkably  little  shattering  in a  th in  
section cu t from a sample obtained only 12 m. from 
th e  ore-body. In  hand-specim ens the rock is 
greyish green. The colour is due to  the  sericitization 
i t  has undergone, and  to  th e  in troduction  of large 
q uan tities of calcite. The porphyritic  felspars 
consist of orthoclase and  oligoclase-andesine in 
equal proportion. They are th in ly  clouded w ith 
kaolin, b u t sericitization has been restricted  to  the 
m argins. Q uartz occurs only in  the groundmass.

The Sierra B lanca porphyry  constitu tes the range 
of hills bearing th a t  nam e, lying 4 km. east of La
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Zarza. In  th a t  locality  th e  exposed po rphyry  is 
1000 m. wide, b u t th in s rap id ly  w estw ards to  450 m. 
where i t  en ters th e  area  m apped by  the  present 
w riter, an d  here represen ts only th e  tail-end of 
th e  intrusion . A lm ost everyw here schistosity  is 
developed an d  locally  th e  rocks are crushed and 
sha tte red . On th e  easte rn  side of Alcornocoso it 
con tains m any  included fragm ents of th e  invaded 
slates, which have been well rounded by  m agm atic  
corrosion. Collins (1922), in  h is lis t of con tem 
poraneous ash  beds in  th e  slates, included one 
s ta te d  to  occur a t  th e  saddle on th e  road leading 
from th e  easte rn  end of th e  village to  th e  reservoir. 
T his was exam ined by th e  present w riter, who 
considers it  to  be a co n tact breccia form ed during 
intrusion . An excellent section across th is  po rphyry  
is exposed in  th e  cross-cut under Alcornocoso. At 
frequent in te rvals i t  is crossed by  shear zones, 
which run  in directions com parable w ith  th e  tren d  
of th e  fracture-cleavages described in  th e  nex t 
section. Sericitization and  kaolinization occur 
th ro u g h o u t th e  m ass ; th e  effects of these processes 
are m ost m arked  near the  p lanes of m ovem ent. 
A th in  section, cu t from  a sheared fragm ent, shows 
a m ineral com position sim ilar to  th a t  of th e  Mesa 
porphyry . P o rphyritic  q u artz  is absent.

T he Sierra del Cerrejon po rphyry  was n o t m apped 
by  th e  writer.

Basic Rocks. —  The L a  Zarza d is tric t is unfavour
ab ly  p laced for th e  s tu d y  of these rocks. They do 
no t outcrop in th e  a rea  m apped (unless th e  decom 
posed m ate ria l in  th e  recen t cu ttings for th e  
foundation  of th e  new w inding-house in th e  Algaida 
valley  be referable to  th is  group), b u t have  been 
encountered in  th e  underground workings. They 
a re  included in  th is  paper for com pleteness, b u t th e  
w riter canno t confidently  discuss th e ir  origin or 
relationships w ithou t studying  th e ir  occurrence in 
o ther areas where th ey  a re  m ore clearly  exhibited. 
A considerably m ass has been p en etra ted  by  th e  
m ine workings close to  th e  sou thern  wall of th e  
P erru n al ore-body. This is an  in tensely  a ltered  
dolerite. The steepness of th e  inclination  indicates 
th a t  it  is p robab ly  an  in trusion  and  n o t a tilted  
lava, as th e  dip of th e  bedding-planes of th e  slates 
is, in  general, low. A sim ilar rock hlso appears a t  
several po in ts in  th e  underground workings in  the  
L a Zarza m ine, bu t, owing to  th e  intense a lte ra tion , 
i t  is difficult to  follow the indiv idual occurrences and  
to  correlate  th em  from  place to  place.

Contact-altered Slate.—The m etam orphic  effects 
of the  in trusions are m ost pronounced above the  
h ighest points. This m ay  be ascribed to  th e  
concentra tion  of volatiles in  th e  upper parts , 
assisted by  th e  frac tu ring  of the  slates across th e  
b road  sum m it. Along th e  flanks th e  cleavages 
were p a rte d  b u t less extensively rup tu red , form ing 
fewer passages for the  escape of th e  fugitive 
constituen ts. The con tact-a lte red  slate is readily  
recognized in  th e  field by  its  reddish  colour on 
w eathered surfaces and  by its less perfec t cleavage. 
T he m etam orphic boundaries cannot be accurate ly  
m apped as th e  tran s itio n  from a ltered  to  unaltered  
s la te  is gradual. An extensive area  of slates in  the  
w estern  end of th e  village is m etam orphosed, so it 
m ay  be inferred th a t  th e  po rphyry  underly ing 
Alcornocoso H ill continues in  th is  direction, a lthough 
i t  is not exposed.

Jasper .— The m ost characte ris tic  features of the  
landscape in  th e  cen tra l p a r t of the  H uelva province 
are th e  piles of large red boulders th a t  cap m any  
of th e  m atu re ly  eroded hills. The h igher elevations

are composed of po rp h y ry  and  th e  boulders breaking 
th e  even sky-line in a lm ost every  d irection  are the 
resis tan t rem n an ts  of th e  m asses of jasp er th a t 
in v ariab ly  ap p ear above th e  h ighest p o in ts of the 
intrusions. Alcornocoso H ill is covered w ith  these 
angular blocks, w hich g rav ita te  down th e  hillside 
and  increase th e  ap p are n t ex te n t of th e  outcrop. 
The th inness of th e  jasper m an tle  is shown by the 
fact th a t  i t  has n o t been encountered  in  th e  cross-cut 
u nder th e  hill. The cen tra l po rtion  of th e  capping 
is m assive, and  no d irectional stru c tu re s can be 
observed, b u t along th e  m argins th e  jasper appears 
as resis tan t dykes, th e  general tren d  of which is 
paralle l to  th e  regional strike. Still fa rth e r out, 
th e  dykes becom e narrow er and  follow closely the 
p a rtia lly  ob lite ra ted  cleavage in  th e  a lte red  slate. 
E xam ined  in deta il, th ey  are  seen to  have thrust 
th e ir  w ay along these  cleavages, which were twisted 
by  th e  pressure of th e  invad ing  liquids. A t greater 
d istances, th e  jasper persists only as vein le ts in the 
slate, b u t i t  seldom  ap p ears outside th e  zone of 
co n tact-a lte ra tio n . In  places (as a t  th e  western 
end of th e  open-cast) m assive dykes of jasper pass 
down for sho rt d istances in to  th e  porphyry . In  the 
underground  workings th e  w estern  of th e  south- 
w all porphyries is found to  be separa ted  from the 
slate by  a narrow  b and  of jasper, and  a  similar 
band  appears in  th e  P erru n al m ine.

The jasper has been ex tensively  fractured  and 
recem ented  w ith  clear q u artz , which a t  some places 
con tains c rystalline  haem atite. In  hand-specimens 
th e  jasperoid rocks range in colour from  pink to 
b rig h t b rick-red  an d  purp lish-red , and  in  thin 
sections th ey  a re  seen to  consist of a  m ass of finely 
granu lar q u artz , th ick ly  pow dered w ith  haematite. 
The quartz -veins are more coarsely crystallized 
th a n  th e  m ain  m ass of th e  rock, an d  th e  crystals 
are ch aracteris tica lly  flattened  in  a  direction 
perpendicular to  th e  vein-walls. A ngular fragments 
of com pletely a lte red  and  silicified slate  occur 
th ro u g h o u t th e  jasper.

The restric tion  of th e  jasper occurrences to  the 
aureole of th e  p o rp h y ry  in trusions, and the 
progressive decrease in  th e  size of th e  individual 
outcrops from  th e  m assive caps im m ediately 
over th e  in trusions dow n to  th e  vein le ts a t  greater 
d istances from  th e  con tacts, leave little  doubt 
th a t  th e  jasper is genetically  connected w ith  this 
rock, and  has crystallized from  th e  residual solutions. 
These would be co n cen tra ted  a t  th e  h ighest points 
along th e  upper edge of th e  in trusions, and  the 
p resen t con to u r of A lcornocoso H ill is in  such a 
position. The progressive co n cen tra tion  of iron 
and  silica during  th e  c ry sta lliza tion  of a n  acid 
m agm a is a w ell-established fact. The mantle 
of m assive jasper overlying th e  in trusions m ay be 
explained by th e  arch ing  an d  ru p tu rin g  of the 
slates across th e  b road apex, and  consequent 
infilling an d  rep lacem ent of frac tu red  m aterial 
by  th e  m agm atic  residue. The existence of veins 
passing down for sho rt d istances in to  th e  porphyry 
shows th a t  th e  jasper w as a post-consolidation 
p ro duct of th e  po rp h y ry  m agm a, and  it m ay be 
inferred th a t  th e  well-defined con tact-bands (as a t 
Perrunal) occupied a peripheral space, formed by 
th e  shrinkage of th e  in trusion  on cooling.

I t  has been suggested by  several w riters th a t  the 
jasper has crystallized from siliceous solutions 
rem aining a fte r th e  deposition of th e  pyrites of the 
py ritic  ore-bodies, b u t th e  foregoing shows 
conclusively th a t  th e  jasper is genetically  connected 
w ith  th e  po rphyry  and  its  rela tionsh ip  to  th e  ore-
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bodies is only indirect. M inute q u an tities of pyrites 
appear in  m icroscopic grains th roughout the  jasper 
and m uch of th e  porphyry , b u t th is  sparsely 
dissem inated py rite  was p robab ly  deposited m etaso- 
m atically by  th e  m igrating  solutions em anating  
from the zones of p y ritic  m ineralization. I t  is 
im probable th a t  th is  th in ly  d issem inated sulphide 
was derived from th e  po rphyry  m agm a, or from 
its em anations, as, acco rd in g 'to  B u tle r (1923), the  
physical and  chem ical conditions th a t  favour 
the deposition of haem atite (of th e  jasper) and  of 
pyrite are different. G ilbert (1926) poin ted  out th a t  
haematite is rare as a prim ary  constituen t of sulphide 
deposits, and usually  exhibits a tendency  to  pass 
over in to  m agnetite.

Manganese Deposits.—Old m anganese workings 
are scattered  over th e  no rthern  and  eastern  slopes 
of Alcopiocoso and  in o ther p a rts  of the  province. 
The m anganese, as pyrolusite, is d istribu ted  
throughout th e  jasper in ram ifying indefinite 
veinlets, b u t only in  a  few places is th e  m anganese 
sufficiently concentrated  to  be of economic value. 
The field-relationships suggest th a t  the  pyrolusite 
and the  haem atite were deposited sim ultaneously 
from th e  siliceous solutions em anating  from the 
crystallizing porphyry . M anganese m inerals 
commonly occur in  th e  aureole of an  acid intrusion. 
There is no im m ediate genetic relationship between 
the deposits of pyrolusite  and  th e  pyritic  ore-bodies.

Pyritic Ore-Bodies.—The m ain ore-body outcrops 
only in th e  open-cast. The to ta l length  worked by 
the Tharsis com pany is 2000 m etres, an d  th e  
greatest w idth  is 150 m etres. The dip is practically  
vertical. The ore is m assive pyrites, the  sulphur 
values fluctuating  betw een 47 and 52% , although 
they are usually  nearer th e  la tte r  figure. The 
associated m inerals include chalcopyrite, galena, 
and blende, all of which occur sparsely and are 
concentrated near th e  walls. Q uartz and  calcite 
are present only in  sm all quan tities : th e  form er 
occurs as stringers in the  neighbouring country-rock, 
and th e  la tte r  as veins filling jo in ts in  the  ore, and 
along tension-cracks and shear-planes in  the 
country-rock some distance from th e  ore-body. 
"  Horses ” are rare, and  it is doubtfu l if any  of the  
larger bodies of foreign m a tte r  are entirely  isolated 
in the  mass. "  Vugs ” occur only along post- 
consolidation-cracks, and  are lined w ith  crystals 
of calcite, chalcopyrite, galena, and blende, in 
addition to  a la te  crop of cubes of pyrite . A small 
body of ore was found during the  driving of a 
prospecting cross-cut under Alcornocoso H ill ; it 
m ay prove to  be th e  apex  of a larger ore-body 
th a t occurs en echelon w ith th e  m ain mass a t  the  
eastern end of th e  mine. R ecently  ano ther sub
stantia l m ass has been proved in the  la tte r  locality.

The trend  of th e  ore-body is practically  east-w est 
(magnetic), and  th e  general tren d  of th e  rocks of 
the area is W. 20° N .-E . 20° S. The m ain  ore-body 
lies along th e  southern  side of the  intrusion, and 
it is parallel to  th e  side of the  intrusion, b u t not 
to the axis. This is due to  the  p itching of the  upper 
edge of th e  in trusion  to  th e  east and  the  consequent 
eastw ard narrow ing of its wedge-shaped trace  on 
a horizontal plane. The ore-body has its greatest 
lateral developm ent below Los Silos, where it  is 
irregular and  encloses blocks of low-grade ore, or 
of country-rock. F u rth e r irregu larity  occurs on 
each floor (it is n o t shown on the  p lan  of th e  fifth 
floor) on the  sou thern  wall, abou t half-way betw een 
Los Silos and  the  w estern end. I t  is significant 
th a t where the  irregularities occur the country-rock

is porphyry. The assay-plan reveals th a t where the 
contiguous rock is porphyry, the  ore-minerals 
persist for considerable distances from  the  walls, 
b u t there  is alw ays a definite break in the  values 
as th ey  pass from  th e  m assive ore in to  the  
dissem inated ore. A t the  slate-contacts, however, 
an  entirely  different condition prevails, and it is 
usually possible to  determ ine the  boundary of the  
ore-body to  w ithin a few inches, although stringers 
of ore appear in the  slates, parallel to  the  cleavage, 
for several m etres from th e  contact.

The ore-body shows a  tendency in  some places 
to  swing round in to  a position of parallelism  w ith 
the  cleavage of the  slates. No m ajor faults have 
displaced the  ore-body, although a system  of sm all 
parallel faults, w ith  a general north-w esterly strike, 
m ay occasionally be discerned am ong the  stringers 
of ore in the  slate, a t  the extrem e eastern  end of the 
workings.

Processes connected w ith the  secondary altera tion  
and enrichm ent of the  ore-body were not studied. 
They have been fully described by Finlayson 
(1910) and  B atem an (1927). True gossan is lim ited 
to  a small mass on the  railway line behind Los Silos. 
“ Toba ” or "  false gossan ” occurs in the  Algaida 
Valley. I t  consists of stream -rubble cem ented by 
ferruginous m ateria l from th e  stream -w ater.

S t r u c t u r a l  G e o l o g y . —The sequence of tectonic 
events in the  pyritic  m ineral province is as follows:—

i.— Period of folding and igneous intrusion, (a) The 
original sediments were throw n in to  a series of ea s t-  
w est folds by  a northerly  directed pressure.

(6) A continuation  of th is pressure induced a sla ty  
cleavage parallel to  th e  direction of folding.

(c) A series of porphyry  intrusions invaded the 
slates, th e  orientation  of th e  intrusions being 
controlled by  th e  structu res previously formed.

(d ) A continuation  of th e  regional pressure during 
and afte r solidification of the  porphyries im parted  
a  schistosity  to  the  intrusions parallel to  the  regional 
trend.

ii.— Movements associated with introduction o f ore- 
solutions. (e) The la test m ovem ents of the  orogeny 
were more localized and  less continuous th an  the 
earlier steady  deform ation ; th ey  tw isted and 
fractured  the  slates and  porphyries, and afforded 
passages for th e  ore-bearing solutions.

These tecton ic  periods are th en  fully dealt with 
by th e  author.

G e n e s i s  o f  O r e - B o d i e s . —The conclusions drawn 
from the  study  of a single ore-body do not w arrant 
th e ir speculative extension to  the  in te rpreta tion  of 
o ther occurrences in the  province. The writer 
shows, however, th a t  th e  L a Zarza ore-body 
occupies a tension-fissure, no t a crush-zone as 
form erly supposed, and  feels justified in  discussing 
the  bearing of th is observation on current genetic 
problem s. In  a m ineral province containing m any 
ore-bodies showing sim ilar m ineral associations 
and lithological and struc tu ra l relationships, it is 
probable th a t  th e  ore-bodies have been formed by 
sim ilar agencies, although the  degree to  which the 
various factors bringing abou t the  distribution 
and deposition of the  valuable minerals have 
contributed  to  the  form ation of the ore-bodies 
m ay differ from one m ass to  another.

The problem s associated w ith the  genesis of the 
pyritic  deposits of southern Spain have a ttrac ted  
the  a tten tio n  of geologists for m any years, and 
num erous hypotheses have been advanced to  explain 
them . The voluminous lite ratu re  on the  subject 
has been reviewed m any tim es and need no t be
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recap itu lated  here— a brief s ta tem en t of the  more 
im p o rtan t of these views will suffice :—

(1) The pyrites represents iron-ores deposited 
contem poraneously w ith  th e  slates.

(2) The ore-bodies are cavity-fillings by  ascending 
solutions.

(3) The pyrites has been concen tra ted  in veins by 
la te ra l secretion.

(4) The ore-bodies were form ed by  replacem ent 
of crushed m ateria l in shear-zones by hydro therm al 
solutions.

(5) The ore has crystallized from  injections of 
hydro-pyritic  m agm a.

Of these hypotheses only th e  la s t tw o are now 
generally en terta ined  by those who have studied  
the  field. I t  is no t necessary to  repea t the  conclusive 
evidence th a t  has shown th e  first th ree  views to  be 
untenable.

The hypothesis of hydro therm al replacem ent 
of sh a tte red  m ateria l along crush-zones was first 
suggested by th e  la te  P rofessor G regory (1905) and 
subsequently  e laborated  by  Finlayson (1910), and has 
been adopted  by Collins (1922), Professor B atem an 
(1927), and  Mr. Douglas (1929). These w riters 
m ain tain  th a t  com plete gradations occur betw een 
m assive ore and  unaltered  country-rock, and 
B atem an  and  F inlayson have shown, from  a study  
of th in  and  of polished sections, th a t  such replace
m ent actually  has occurred. B u t a thoroughly  
sa tisfactory  explanation  of th e  cleanness and 
hom ogeneity of th e  m ain m ass of th e  ore in m any  
m ines has no t ye t been advanced by the  exponents 
of hydro therm al replacem ent, and  it has also been 
difficult to  explain th e  sharp  con tacts of m any  
ore-bodies assum ed to  have been form ed in  th is  
m anner. To overcome these difficulties, there  has 
been a recen t tren d  in  favour of a hypothesis, first 
form ulated by  Vogt (1914) a fte r a  s tudy  of sim ilar 
deposits in  Norway. A m ongst th e  supporters 
of th is  view are K rusch (1920), H ereza (1926), 
R astall (1927), and  Edge (1928). These w riters 
believe th e  pyritic  bodies to  have crystallized 
from an  aqueous p y ritic  m agm a - differentiate  
which invaded th e  slates and  porphyries in  m uch 
the  same way as an  igneous in trusion  is forced along 
bedding and  cleavage-planes.

I t  is difficult to  visualize a replacem ent process 
which would produce a hom ogeneous and sharply 
defined m ass such as th e  L a Zarza ore-body. 
Moreover, i t  has been dem onstra ted  in  an  earlier 
section th a t  th e  s tru c tu ra l conditions postu lated  
by th e  exponents of th is  hypothesis did n o t exist. 
The sharp  definition of the  boundaries, th e  hom o
geneity  of th e  ore, and th e  general shape of th e  ore- 
body are more readily explained by  a process 
involving intrusion. The zone of dissem inated 
ore in  th e  country  rock m ay be regarded as an  
aureole form ed by in te rac tion  w ith th e  fugitive 
hydro therm al constituents of th e  in truded  fluids. 
I t  is contended th a t  all the  ore-bodies can  be 
satisfactorily  explained by a com bination of 
in trusive and  hydro therm al processes. In  some 
ore-bodies th e  form er has accounted for more ore 
th an  the  la tte r , and in  others th e  reverse proportion  
m ay hold. At La Zarza th e  role of replacem ent 
has been subsidiary to  th a t  of intrusion. The 
ore-body is generally sharply  defined against the  
slates, bu t w herever the  po rphyry  is crossed it is 
wider, m ore irregular, and includes a zone of 
dissem inated ore. I t  is obvious th a t  th e  shape 
and  character of the  ore-body have  been 
considerably influenced by th e  wall-rocks. This

control has been bo th  m echanical an d  chemical. 
To w hat ex ten t is the  bulging of th e  ore-body into 
th e  p o rphyry  due to  selective frac tu rin g  of that 
rock, and  to  w hat ex ten t is it due to  selective 
replacem ent of the  m inerals of th e  po rp h y ry  by the 
m ineralizing fluids ?

The ex ten t to  w hich rep lacem ent could proceed 
would be determ ined by th e  m ineralogical composi
tion  of th e  rock and  th e  facilities for perm eation. 
There seems little  d o ub t th a t  th e  m ineral assemblage 
of the  po rphyry  would be m ore read ily  replaced 
th an  th a t  of slate, b u t it is also clear, from  a study 
of the  pyritic  dissem inations in  porphyry , th a t the 
susceptib ility  of th a t  rock  to  percolation and 
reaction  w ith  h y d ro therm al solutions was consider
ab ly  increased by previous crushing. The fracture- 
cleavages, and  tension-jo in ts, associated  w ith the 
opening of th e  m ain  fissure, would provide channels 
for the  passage of th e  m ineralizing fluids from  the 
m ain  ore-body, and  th e  m inor shearing that 
accom panied the  deform ation of the  porphyry 
would facilitate  th e  in tim ate  percolation  of solutions 
am ong th e  p a r tly  crushed m ineral grains. Such 
granula tion  would occur in th e  p o rphyry  to  a greater 
ex ten t th a n  in  th e  slates, as th e  form er is massive 
and  th e  la tte r  yielding. I t  is therefore m aintained 
th a t  the  selective replacem ent of th e  porphyry 
m ay  be ascribed to  a com bination  of tw o factors— 
a p rep ara to ry  crushing of th e  m ineral grains and 
th e  susceptib ility  of th e  m inerals to  replacem ent.

Most so-called dissem inations in  slate  seem to 
consist of large num bers of vein le ts th a t  have formed 
betw een th e  cleavages, th e  ac tu a l replacem ent 
hav ing  proceeded to  a sm all ex ten t only. The 
form ation of these "  dissem inations ” has been 
a m echanical process, for it is to  be expected that 
when a fracture  develops across a well-cleaved slate, 
a t  an  angle of only 20° to  th e  d irection of the 
cleavage, th a t  ragged wedges of slate would lie 
along th e  walls and  th a t  th e  solution would penetrate 
along th e  loosened cleavages close to  the  fracture.

I t  has been concluded th a t  processes involving 
bo th  fissure-filling and  replacem ent have contributed 
to  th e  form ation of th e  ore-bodies. I t  now remains 
to  discuss only th e  n a tu re  of th e  solutions th a t 
in troduced  th e  ores and  th e  reason for their 
occurrence in th is  dual form.

According to  th e  exponents of th e  replacem ent 
hypothesis, th e  pyritic  m ateria l was introduced in 
hydro therm al solution. I t  is in structive  to  quote 
th e  views of several w riters on th e  n a tu re  of these 
solutions. F in layson (1910) m ade numerous 
allusions to  hydro therm al solutions, b u t did not 
discuss th e ir  physical or chem ical characteristics. 
Collins (1922) believed th e  solutions to  have been 
“ . . . h ighly alkaline, carry ing  m etallic sulphides 
dissolved in  excess of alkaline sulphides and 
carb o n a tes.” Douglas (1929) considered the 
solutions to  have been " . . .  tenuous and  highly 
mobile h y d ro therm al solutions (or colloids) . . . ,” 
which rose from th e  p a ren t m agm a " . . .  until 
th ey  reached th e  zone of com m inuted  contact- 
rocks an d  there , under favourable conditions of 
tem p era tu re  and  pressure, th e  sulphides were 
deposited .” H e m entioned th a t  a t  th e  Valle lode, 
Rio T into , an d  a t  th e  San Cornelio lode, Santa 
Rosa, th e  sla tes in  which th ey  occur " . . .  are 
b o th  ben t and crosscut to  m ake room  for the  ore,” 
and  adds th a t  th is  indicates considerable pressure, 
e ither as vapour-pressure before, or as liquid pressure 
during, th e  period of m ineralization  and  replace
m en t.” B atem an  (1927) m ade no detailed  study
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of the  field relationships, his conclusions being 
based on an  extensive investigation  of the  character 
of the  m ineral assem blage in the  ore-bodies and 
adjacent country-rocks. H e m aintained th a t  “ the  
strongest indication  of hydro therm al action  is 
the conspicuous aureole of sericitic a ltera tion  
th a t flanks th e  ore. Sericitic a ltera tion  is 
characteristically  th e  w ork of h o t w aters .” He 
described in some deta il a suite of typ ica l hydro- 
therm al m inerals and  added th a t  ' '  all these are 
m ineral com binations custom arily  form ed under 
conditions of in te rm ed iate  tem p era tu re  and 
pressure.”

On the other hand, the  advocates of the  m agm atic 
injection hypothesis consider the  pyritic  m aterial to  
have been introduced in the  form of an  aqueo-igneous 
melt. The n a tu re  of th is  m elt has been m ost clearly 
indicated by E vans, in th e  discussion following the 
presentation of Collins’s paper. H e though t a m elt 
was introduced a t  a tem pera tu re  in th e  neighbour
hood of 800° or 900° C., and contained possibly as 
m uch as 75%  pyrites. The pressure was probably 
such th a t the volume of w ater-vapour was com 
parable to  th a t  of w ater and, under these conditions, 
he believed pyrites would be soluble in all pro-, 
portions. He though t these pneum atoly tic  fluids 
m ight a tta c k  th e  m inerals of th e  country-rock and 
form a m ineral assem blage such as was la te r 
described by B atem an. In  a paper strongly 
advocating th e  m agm atic injection hypothesis, 
Edge accepted th e  physical d a ta  suggested by 
Evans, and  subm itted  strong corroborative evidence 
obtained from a study  of the  field-relationships in 
m any of the  m ines in  the  province.

The essential difference betw een the  ore-forming 
fluids postu lated  by  th e  tw o schools of th o ugh t is 
expressed only in  th e  proportion  of w ater which 
is though t to  have been present and in the 
tem perature  of these fluids. The exponents of 
hydrotherm al replacem ent suggest a pyritic  content 
of, say, 10%, whilst the  supporters of m agm atic 
injection th in k  70 or 80%  a more reasonable 
figure. The present w riter does n o t agree w ith 
the fundam ental distinction  th a t  has been draw n 
between the  tw o classes of fluid. The figures are 
merely indications of the  ex ten t to  which pyrites 
is thought to  be soluble in aqueous solutions under 
two distinct tem perature-conditions.

After injection, an  aqueo-igneous m elt would 
precipitate  pyrites and  leave a residuum  becoming 
progressively richer in w ater as the  tem peratu re  
fell. If the  m ineralizing fluids were of the  com 
position suggested by Vogt, E vans, and  Edge, the  
residuum  would approach more and  more to  the  
composition and  tem pera tu re  of hydrotherm al 
solutions. I t  is quite  conceivable th a t  the  end 
product would be a typical hydrotherm al solution.

The absence of vugs and the  cleanness of th e  ore 
suggest high concentration  of sulphide in  the  
original fluid. The w riter believes, therefore, th a t 
the fluids, bearing possibly as m uch as 75%  of 
pyrites, occupied the  tension-fissure, a t  a 
tem perature  perhaps as high as 700° or 800° C., 
and w ith progressive fall in tem peratu re  and 
resulting crystallization  th e  proportion  of w ater in 
the rem aining solution increased, and the  cooler 
solutions were pressed outw ards along the  joints 
formed during th e  torsional m ovem ents in the  
surrounding rock by the  hydrosta tic  head of the 
injected m aterial. "The subsidiary jointing p ro 
duced during th e  deform ation perm itted  an  in tim ate  
percolation of the  solutions, and the  sim ultaneous

crushing of th e  m ineral grains rendered them  
susceptible to  replacem ent by  sulphides, thus 
form ing the masses of dissem inated sulphide, which 
appear wherever th e  m ain fissure crosses poi-phyry. 
The ex ten t to  which hydro therm al reactions 
occurred dim inished w ith increasing distance from 
the  m ain fracture, which was the  im m ediate source 
of th e  solutions. W ith  corresponding fall in the  
tem pera tu re  of th e  solutions, the  solubility of the  
pyrites dim inished and  deposition occurred. I t  
seems probable, however, th a t  th e  prevailing 
tem pera tu re  of the  rocks a t  the  dep th  a t  which the  
ore-bodies were formed was sufficiently high to  
m ain tain  sm all quan tities of pyrites in  solution. 
The im poverished aqueous rem ainder would thus 
m igrate for great distances in to  the  country-rocks, 
depositing the  m inute am ount of pyrites which 
occurs th roughout the rocks of the  d istric t (although 
it is adm itted  some of the  pyrites in the  slates m ay 
be syngenetic). I t  is possible th a t  the  ore-bodies were 
sufficiently massive to  induce a low tem peratu re- 
g radient along the  im m ediate contacts, b u t any 
mineralogical effects of th is  gradient would be 
obliterated  by  reaction  w ith  th e  fugitive hydro- 
therm al solutions.

These conclusions are substan tia lly  in agreem ent 
wuth the  views expressed by Edge (1928), and w ith 
those im plied by  R utherford  and  G ray in  the 
discussion following the  p resentation  of Collins's 
paper (1922). The concentration  of copper along 
the  m argins of th e  ore-bodies, and  in th e  masses of 
dissem inated sulphide, m ay  be explained by the  
lower m elting po in t of chalcopyrite, and  its con
sequent retention  of the  residual solutions, which 

..passed outw ards from  th e  m ain ore-body.
Mode of Injection .—There is no necessity to  

postu late  the  existence of an  open cav ity  2000 m. 
long and  150m . wide (excluding th e  zone of 
dissem inated sulphide formed by replacem ent). The 
rem arkable hom ogeneity of the  ore and th e  general 
absence of banding suggest a single rapid  process 
of injection. I t  is, it  is suggested, no t a case of 
latera l increm ent by spasmodic parting  of the  walls 
and successive additions of fluid, as in  m any 
hydrotherm al veins. In  th e  case of th e  La Zarza- 
Perrunal ore-body th e  walls have been pressed 
a p a rt by  th e  hydrosta tic  head of th e  fluids th a t 
have been th ru s t in to  and trapped  under pressure 
in th e  original narrow  fissure. The parting  of the 
walls was actu a ted  by  th is  pressure alone, con
sequently th e  speed of opening did no t exceed the 
ra te  of injection of filling. The process is analogous 
in  some respects to  th a t  of th e  form ation of 
th e  “ pressure-lenses ” a t  Broken Hill, N.S.W. 
(Andrews, 1931), where the  ore-bodies are lenticular 
and  there  are no indications of feeding channels 
along which th e  ore rose. The existence of the 
original fissure (at L a Zarza), representing only 
a sm all p a r t of th e  w idth  of the  m assive ore, is 
proof th a t  the  rocks were in a s ta te  of tension, 
hence there would be no great resistance to  lateral 
pressure from th e  fluid-filling. The existence of 
unsupported inclusions is readily explained if 
filling and opening are sim ultaneous. Problems 
associated w ith fissure filling have recently been 
sum m arized by Berg (1932).

Origin of Sulphides.—M any different views have 
been expressed on th is  controversial question, b u t 
all recent w riters agree th a t  the  sulphides are igneo- 
genetic. Some writers have connected the  ores 
w ith th e  porphyries, others w ith  the  diabases, 
b u t it has been explained th a t  the close spacial
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d istribu tion  of these rocks and  th e  ore-bodies has 
p robably  no genetic significance. I t  is m ost 
probable th a t  th e  sulphides were concen tra ted  in 
the  liquid phase from th e  paren t m agm a from  which 
th e  in trusive rocks of the  d is tric t were differentiated. 
T he constan t occurrence of porphyries in m ining 
fields cannot be fortuitous.

C o n c l u s i o n s . —The conclusions reached by the  
au th o r from  a s tudy  of the  L a Zarza ore-body are 
as follows :—

(1) The ore-body occupies a tension-fissure 
formed by  torsional m ovem ents, and  has no t 
replaced a zone of intense shearing.

(2) The ore-body consists of (a) m assive ore and  
(6) dissem inated ore. The form er has crystallized 
from th e  original p y ritic  fluids, and  th e  la tte r  
has been form ed by replacem ent of porphyry  by 
hydro therm al solutions. Replacem ent of slate is 
insignificant.

(3) The selective replacem ent of th e  po rphyry  
has been due to  th e  m ore extensive granulation  
which th is  rock suffered, and  to  th e  g reater 
susceptibility  of its constituen t m inerals to 
replacem ent.

(4) The p y ritic  m ateria l was in troduced as an

G O L D  O R E
In  M ining  and M etallurgy  for Septem ber R. L. 

Kidd, assistan t professor of ore-dressing research 
a t  Salt Lake City, U tah , w rites on th e  app lication  of 
flotation to  th e  trea tm e n t of gold ore. The au th o r 
says th a t,  inasm uch as galena and  sphalerite  flo ta
tion  concentrates are being produced th a t  contain  
over 95%  galena or sphalerite, i t  is no t unreason
able to  believe th a t  a flotation concentra te  assaying 
a t  least 80%  of na tive  gold can be secured provided 
th e  gold is free. As yet, little  if any  fundam ental 
inform ation  has been published concerning th e  
flotation of free gold e ither alone or in the  presence 
of sulphides. So far, we are unable  to  m ake as 
com plete a separation  of gold from  sulphide 
m inerals by  flotation as is possible in  the  separation  
of one sulphide from  an o th er by  th is  m ethod. An 
in troducto ry  s tu d y  of th e  flotation of several free 
gold ores has been m ade in  th e  U tah  laboratories. 
Fo r th is  s tudy  th ree  general types of gold ores 
were chosen, nam ely : (1) Q uartzite  containing
0-26 oz. gold per to n  in wrhich no base m etals were 
p re se n t; (2) sulphide ore (2-04 oz. Au ; 1-31 oz. 
Ag) containing pyrite  as th e  only sulphide present 
and  th e  gold free ; and  (3) oxidized ore (1-10 oz. 
Au ; 0-70 oz. Ag) from  an  oxidized zone of th e  vein 
from  which sulphide ore (No. 2) was tak en  ; little  
sulphide iron was present.

In  ty p e  (1) all of th e  gold is free and  bright, the  
m ajor portion  ranging from 100 to  th e  equivalent 
of 800 mesh. Over 95%  of the  gold is freed when 
grinding to  65%  through  200 mesh. Only a  trace  
of silver is present.

A microscopic exam ination  of types (2) an d  (3) re 
vealed t h a t : (a) The gold was ab u n d an tly  p resen t as 
free gold, m ost of which was b righ t and untarnished. 
Roughly, less th a n  20%  of th e  gold was tarn ished .
(6) The gold particles occurred in sizes from  
approxim ately  100 m esh down to  extrem e fineness 
b u t the  m ajor portion  lay  betw een 100 m esh and  the 
equivalent of 800 mesh. The fractured  and  granular 
n a tu re  of th e  m ineral associates ind icated  th a t  
grinding to  m inus 65 m esh should liberate m ost of 
the  gold, (c) The m ineral associates in the  sulphide 
ore were principally  sm all u n it cubes of py rite

aqueo-igneous m elt, w ith  a high p roportion  of 
pyrites and  a t  high tem p era tu re . The m elt occupied 
th e  tension-crack previously  form ed and  to  some 
en ten t enlarged it  by  la te ra l pressure. The aqueous 
liquid rem aining a fte r  th e  crysta lliza tion  of m uch of 
th e  py rites was essentially  a hydro th erm al solution, 
which c irculated  in  the  co u n try  rock an d  replaced 
the  po rphyry  ad jacen t to  th e  m ain  fissure.

The w riter suggests, ad m itted ly  w ithou t a general 
knowledge of th e  field, th a t  these  conclusions m ay 
be applicable no t only to  th e  L a Zarza ore-body, 
b u t also to  th e  o ther ore-bodies in  th e  province. 
The local differences in  th e  character of th e  ore- 
bodies is, he th inks, due only to  th e  vary ing  extent 
to  which these factors en tered  in to  th e  genesis of 
each ore-body. In  some m asses shearing and 
hydro therm al rep lacem ent have  been responsible 
for a g reater q u a n tity  of ore th a n  Assuring and 
infilling, and  in  others th e  tw o processes have con
trib u ted  in th e  reverse p roportion . In  a few of 
th e  sm aller ore-bodies i t  seems likely th a t  hydro- 
th erm al replacem ent has been th e  sole factor, due 
undoubted ly  to  th e  form er existence in  th a t  locality 
of sulphide only in th e  form  of hydro therm al 
solution.

F L O T A T I O N
strongly  tarn ished,'som e to  a decidedly b lack  surface. 
Sm all am ounts of m agnetite , haem atite, and  lim onite 
were present. The m etallic  m inerals composed 
roughly 15 %  of th e  to ta l  m a te r ia l ; th e  rem ainder 
w as principally  q u artz . (d) A te s t  for tellurium  
proved negative. (e) The oxidized sam ple was of the 
sam e characte r as th e  sulphide sam ple except th a t 
the  p y rite  had  been largely  converted  to  haematite 
and  lim onite and  m ore slime w as presen t. The gold 
was m ore easily liberated .

The te s t work showed th a t  th e  oxidized and  gold- 
bearing  q u artz ite  ores were m ore easily trea te d  and 
higher recoveries were ob tained  th a n  w as possible 
w ith  th e  sulphide ore when e ither straight 
am algam ation , cyan idation , or flo tation  was 
employed. A m algam ation  of th e  sulphide and 
oxidized ores gave poor recoveries whereas the 
gold-bearing q u artz ite  ore responded qu ite  readily 
to  th is  m ethod of trea tm e n t. C yanidation  of the 
gold-bearing q u artz ite  an d  oxidized ores gave 
excellent recoveries, b u t poor recoveries on the 
sulphide ore. This was no d o u b t because th e  gold 
was in tim ate ly  associated w ith  th e  p y rite  and, since 
th e  feed was only ground to  52%  m inus 200 mesh, 
all of th e  gold was n o t exposed. This was brought 
ou t quite  clearly  in stra ig h t flo tation  of th e  sulphide 
ore. The tailings from  th e  s tra ig h t flo ta tion  tests 
assayed quite  high in gold, b u t when exam ined under 
a  microscope no free gold could be found. As soon 
as th e  coarse p y rite  p resen t in  th e  flo ta tion  tailing 
was rem oved by tab ling  and  ground to  pass 200 mesh 
the  flotation ta iling  dropped from  0-54 to  0-03 oz. of 
gold per ton. Microscopic evidence also showed th a t 
th e  p y rite  was h ighly  ta rn ished , which accounted 
for th e  fact th a t  it was not read ily  floated.

Com bined flo tation  an d  g rav ity  concentra tion  
tes ts gave m uch higher recoveries of b o th  gold and 
silver th a n  were ob tained by  stra ig h t flotation. Also, 
th e  grades of th e  rougher and  cleaner concentra tes 
were h igher th an  in  the  stra ig h t flo ta tion  tests. 
This was because of th e  su b s titu tio n  of am ino 
pen tanol x a n th a te  (which produces a m uch cleaner 
concentrate) for K -pentasol x an th a te . B y tab ling  
th e  flo ta tion  tailing , and  regrind ing  th e  tab le  con
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cen tra te  along w ith  th e  cleaner tailing, a fairly 
coarse flo ta tion  feed was possible. The regrinding 
of these p roducts along w ith  the  cleaning of the  
rougher concentra te  p erm itted  the  production  of 
a  high-grade concentrate.

No difficulty was experienced in  floating bright 
free gold e ither in th e  presence or absence of pyrite. 
In  tes ts on th e  gold-bearing qu artz ite  ore th e  gold 
appeared to  float as well as i t  d id  in  te s ts  on the 
sulphide ore, which contained considerable pyrite. 
The physical characteris tics of the  fro th  for both  
ores appeared  to  be ab o u t th e  sam e. Thus it  is 
probable th a t  th e  presence of py rite  or an y  other 
sulphide m ineral is no t alw ays necessary "to give 
body to , or stabilize, th e  froth.

The tarn ished  gold did not respond to  the  stra igh t 
flotation, bu t, a fte r i t  h ad  been concentra ted  by  
tabling  th e  flotation tailing  and  reground, it 
floated readily . A probable exp lanation  for the  
floating of th is  tarn ished  gold is th a t  th e  tarn ished  
surface h ad  been som ew hat a ltered  or worn aw ay 
by th e  regrinding of th e  cleaner ta iling  and  tab le  
concentrate.

W ith  e ither stra ig h t flotation or com bined 
flotation and  g rav ity  concentra tion  finished con
cen trate  assaying over 1,000 oz. of gold per to n  
could be produced by proper cleaning of th e  rougher 
concentrate, w ithout lowering the  recovery.

If a  rougher concentra te  assaying 40 oz. of gold 
and 25 oz. of silver is produced it  m ay  be shipped 
to  the  sm elter w ithout fu rth er trea tm en t or it m ay

be trea ted  by  cyan idation  to  produce bullion. If, 
by  adding a series of cleaner cells to  th e  flotation 
circuit, th e  grade of th e  concen tra te  can be raised 
to  over 7,000 oz. of gold and  4,000 oz. of silver, 
as could be accom plished w ith the  oxide ore, th is  
product can  probably  best be trea te d  by  fluxing 
and  m elting a t  the  m ill to  produce bullion, thus 
elim inating  cyanidatidn. The cost of th e  additional 
flotation equipm ent, com pared w ith th e  cyan idation  
equipm ent required to  handle th e  rougher con
cen trate , would be small. The economic ex ten t 
to  which th e  grade of cleaner concentra te  can be 
increased depends en tire ly  upon th e  cost of 
production, trea tm en t, m arketing , and such factors. 
Theoretically it  is possible to  produce a concentra te  
containing only native  gold. After a  more 
thorough study  has been m ade of the  fundam entals 
of the flotation of free gold alone and in the  presence 
of various sulphides and gangue m inerals con
siderable progress in  practice can be m ade tow ard 
th is  goal.

The conclusions arrived  a t  from th e  s tudy  were 
as follows : (1) B right free gold is easily floated 
regardless of w hether th e  ore contains py rite  or 
not. (2) I t  is possible to  float tarn ished  gold a fte r 
the  tarn ished  surface has been partia lly  a ltered  or 
worn aw ay by intensive grinding. (3) In  trea tin g  
free-gold ores i t  is possible to  produce a high-grade 
gold concentra te  or gold-silver concentrate w ith 
high recoveries by  combined flotation and  gravity  
concentration.

T H E  B A N N O C K B U R N  G O L D  A R E A
An account of th e  B annockburn  gold area  of 

Ontario, by  H . C. R ickaby, appears in th e  Canadian 
M ining and Metallurgical Bulletin  for Septem ber 
and full ex trac ts  from  th is  a rticle  are given here. 
The a u th o r rem inds us th a t  the  B annockburn 
gold area  covers th e  four tow nships of B annockburn, 
Argyle, H incks, and  M ontrose, lying in the  w estern 
p a rt of the  M atachew an d istric t of O ntario. In  the 
au tum n of 1930 a rich gold-bearing qu artz  vein was 
discovered in th e  north-w est p a r t  of B annockburn 
by B. S. Ashley. A prospecting  rush followed the 
discovery, m any  claim s being staked  in the  
B annockburn  area  and, during  the  sum m er of 
1931, a considerable am oun t of prospecting  was 
done.

G e n e r a l  G e o l o g y . — The tab le  of form ations 
m ay be sum m arized as follows, the  arrangem ent 
being in  th e  order of geological succession :—

Olivine diabase. 
Conglomerate, greywacke, 

argillite.
Q uartz-diabase dykes. 
G ranite, syenite, porphyry, 

lam prophyre.
Perido tite , p y r o x e n i t e ,  

gabbro, diabase.
Arkose, slate.
R hyolite, andesite, basalt, 

tuff, and  iron-form ation.

The oldest rocks in the  area  are K eew atin in  
age and  consist of volcanic flows and tuffs of acid 
to  basic character. Overlying these in  th e  sou th 
west p a r t  of th e  a rea  a re  steeply tilted  sedim ents, 
which are th o u g h t to  belong to  th e  Tim iskam ing 
Series. A series of basic to  ultra-basic rocks, intrusive

Keweenawan (?) 
Cobalt Series

M atachew an Series 
Algoman

H aileyburian  (?)

Tim iskam ing Series 
K eew atin

in to  the  K eew atin, are considered to  be H ailey
burian  in  age. Algoman in trusives are represented 
by bosses of granite and syenite and  by num erous 
dykes of porphyry  and lam prophyre. Q uartz- 
diabase dykes of th e  M atachew an Series cu t all 
th e  above rocks. F la t-ly ing  sedim ents of the  Cobalt 
Series form the  la test sedim ents of the area. Olivine- 
diabase dykes noted  in  tw o places m ay  represent 
th e  Keweenawan.

Keewatin .—The K eew atin is represented by  
andesite, basa lt, and rhyolite, in the  form of flows 
and pyroclastics. Rocks of th e  com position of 
andesite  m ake up the  largest p a rt of the  greenstone 
area, occupying Argyle and  H incks townships and 
th e  northern  p a r t  of B annockburn and  Montrose. 
R hyolite is prom inent to  the  east and  west of the 
boundary line betw een M ontrose and B annockburn. 
No sharp line, however, can be draw n betw een areas 
of the  tw o types. There is considerable interbedding 
betw een andesite and  basalt and  betw een andesite 
and rhyolite and all three types are interbedded 
w ith  their tuffs and agglomerates. On the  m ap 
tw o m ain types are distinguished, one of which is 
largely andesite and  basalt w ith  th in  rhyolite flows 
and  the  other rhyolite w ith andesite interbedded. 
T hroughout H incks township, the  south-west p a rt 
of Argyle, and  the  north-w est p a rt of B annockburn 
th e  a ttitu d e  of th e  flows and  interbedded tuffs 
indicates a succession of beds now dipping a t  steep 
angles to  th e  north-east.

Tim iskam ing Series.— A series of much-folded 
sediments, consisting chiefly of arkose, slates, and 
tuffaceous rocks, lies in th e  south p a r t of Montrose 
tow nship and  forms p a rt of a large area of sedim ents 
extending in to  M idlothian township to  the  south. 
T hey are well exposed a t  the  west end of M idlothian
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Lake, where th ey  are seen to  consist of conglom erate, 
greywacke, arkose, and  slate , dipping a t  steep 
angles to  th e  no rth . These rocks are schistose 
and m uch of the  m ateria l is com posed of worn-down 
greenstones. H . C. Cooke shows th a t  th ere  is 
positive evidence of an  erosional unconform ity  
betw een these  sedim ents and  th e  underlying 
K eew atin an d  it is th o u g h t th a t  th ey  m ay be classed 
w ith  th e  T im iskam ing series,

Haileyburian (?).—The rocks under th is  heading 
consist of a series of basic to  u ltra -basic  types, 
including perido tite , pyroxenite, gabbro, and  
diabase. T hey  occur in  th e  form  of sm all bosses 
and  lens-shaped bodies or dykes clearly  in trusive  
in to  th e  greenstones. Because of m arked 
resem blances to  basic in trusives of H aileyburian  
age described by C. W. K nigh t in  S tra th y  tow nship, 
and  by la te r w riters in o ther areas, th ey  are classed 
here w ith  th e  H aileyburian .

Algoman.— Rocks of Algom an age in  th is  area 
include gran ite , syenite, porphyry , an d  1am- 
prophyre, w ith  in te rm ed iate  types. Two large 
gran ite  bosses occur, one in th e  cen tre  of H incks 
tow nship and  th e  o ther on th e  eas t boundary  of 
B annockburn. There are also a num ber of sm aller 
bosses or plugs, m ain ly  in th e  sou th  ha lf of Argyle. 
A g reat num ber of dykes of porphyry , porphyritic  
granite, and  lam prophyre in trude  th e  greenstones 
th roughou t th e  area. They are especially num erous 
in th e  v ic in ity  of th e  four corners of th e  tow n
ships and  for th ree  miles north . T hey strike  in all 
directions, w ith, apparen tly , no re la tion  to  th e  strike 
of th e  greenstone or to  any  o ther s tru c tu ra l feature.

Matachewan Series.— D iabase dykes of the  
M atachew an Series are well represented  in th is 
area  and  are m ost p ersisten t and  num erous in the  
v ic in ity  of th e  Algom an in trusives. T hey  are 
norm al quartz-d iabases, consisting of augite, 
plagioclase, and  quartz , and, as in o ther areas, they  
have  a  north -sou th  strike. A. G. B urrow s describes 
very  sim ilar diabases in Powell tow nship to  th e  east 
and  he shows th a t  th ey  are  post-A lgom an and  
pre-C obalt in age.

Cobalt Series.—The Cobalt Series consists of 
a basal conglom erate followed by  argillites, grey
wacke, and  arkose, m ore or less in terbedded. The 
series is for the  m ost p a r t  com paratively  flat-lying, 
w ith  dips no t m ore th a n  10 to  15°. The basal 
conglom erate, which is a red g ran ite  conglom erate, 
did n o t show a th ickness g reater th a n  50 ft. 
The argillite is a dense, fine-grained rock w ith  fine 
bedding, along which it  splits readily. I t  m ight be 
more properly called a siliceous shale. R eddish 
arkose layers are frequently  in te rbedded  w ith  the  
arg illites and  greywacke an d  th e  presence of these 
red  beds is characteristic  of th e  Cobalt Series in 
th is  area.

Faulting.— D irect evidence of fau lting  on 
a  large scale in  th e  B annockburn  area  was not 
no ted  except in th e  south-w estern p a r t  of M ontrose, 
where a  wide sheared zone strik ing  slightly  north  
of eas t indicates a fault. I t  is p robably  post- 
T im iskam ing in age as it  affects' the  sedim ents of 
th a t  area. The course of th e  rivers and  lakes in some 
p a r ts  of th e  a rea  suggests regional fau lting  in 
a  north -sou th  direction. A few sm all north -sou th  
fau lts  seem  to  be connected w ith th e  in trusion  of 
the  M atachew an diabase dykes.

E c o n o m i c  G e o l o g y . — Previous to  th e  discovery 
of th e  Ashley vein com paratively  little  in tensive 
prospecting  h ad  been done in  th e  B annockburn  
area. The only evidence of previous developm ent

work noted  w as in  connexion w ith  some asbestos 
showings on R ah n  lake an d  on a p y rite  body 
associated w ith  iron-form ation in  th e  south-west 
p a r t  of M ontrose tow nship. Following th e  discovery 
of th e  Ashley vein m any  claim s were staked  in the 
area  and  during  th e  sum m er of 1931 a  num ber of 
these were prospected  for gold.

Gold Deposits.— A large num ber of q u a rtz  veins, 
some of which carry  gold values, were uncovered, 
chiefly in th e  north-w est p a r t  of B annockburn, 
the  south-w est p a r t  of Argyle, an d  th e  eas t half of 
H incks, tow nships. This a rea  shows th e  greatest 
concen tra tion  of the  po rphyry  dykes and  small 
masses of gran ite  and  syenite an d  a genetic con
nexion betw een these  acid in trusives and  the  veins 
is evident. The veins discovered to  d a te  are, in 
general, com paratively  narrow , and  are  of th e  fissure 
type, occupying frac tures or fau lts of only slight dis
placem ent. C onsequently  th ey  are  frequently 
irregular in dip and  strike  an d  in  w id th , and  gold 
values are erratic . They occur for th e  m ost p a rt in 
th e  greenstones, b u t were also seen cu ttin g  granite 
and  porphyry , w ithou t an y  m arked  difference in 
appearance. A ltera tion  of th e  w all-rock does not 
usually  ex tend  for m ore th a n  a few inches from the 
jo in ts form ed by fracturing . I t  consists chiefly 
of carbonatization , silicification, and  pyritization. 
A nkerite  is v ery  com m on am ongst th e  carbonates, 
replacing th e  wall-rocks. W ith in  the  vein orthoclase 
an d  specularite  are a lm ost in v ariab ly  present, but 
no h igh-tem perature  m inerals o ther th a n  specularite 
were noted. The orthoclase is reddish  in  colour 
an d  a  chem ical analysis of some of th is  m aterial 
from  th e  Ashley vein  showed it  to  be a n  alm ost 
pure po tash  feldspar. P y rite  is a b u n d an t and is 
of tw o generations : A fine-grained variety
characteris tic  of th e  wall-rock, and  a coarse variety 
occurring along frac tu res in th e  quartz . Galena 
an d  a little  sphalerite  and  chalcopyrite  are usually 
present. Gold is p resen t in th e  n a tive  sta te  and, 
in th e  richer veins, a lta ite  (PbTe) is also common. 
F rac tu res and  m inor fau lts  cu t th e  greenstones, 
granite, and  p o rphyry  and  provided th e  openings 
along which solutions deposited  th e  vein-form ing 
m inerals. The source of these  solutions was probably 
th e  g ran itic  m agm a from  w hich  th e  granite, 
porphyry , and  lam prophyre  crystallized , and  the 
fo rm ation  of th e  veins is p ro bab ly  th e  las t phase 
of A lgom an ac tiv ity .

C l a i m s  o f  t h e  M i n i n g  C o r p o r a t i o n  o f  
C a n a d a . — The claim s of th e  M ining Corporation 
of C anada com prise a group of 23 surveyed claims 
lying near th e  w est end of th e  b o undary  between 
B annockburn  and  Argyle tow nships, 11 of the 
claim s being in  B annockburn  an d  12 in  Argyle. 
The M ining C orporation also has under option nine 
claim s lying to  th e  n o rth  of th is  group, staked by 
A. M osher, of H aileybury .

In  th e  early  stages of prospecting  tw o veins 
■were uncovered, th e  Ashley vein and  th e  Garvey 
vein. T renching carried  on during  th e  sum m er of 
1931 disclosed a  num ber of sm aller veins, none of 
which, as y e t, appears to  be of im portance. During 
th e  w in ter of 1930-31 th e  tw o m ain  veins were 
diam ond-drilled and, as a re su lt of th e  drilling, an 
inclined shaft w as sunk  on th e  Ashley vein and 
driv ing  done on four levels a t  125-ft. in tervals 
dow n to  500 ft. The am o u n t of d riv ing  on the 
levels is as follows : 125-ft. level, 367 ft. ; 250-ft. 
level, 362 ft. ; 375-ft. level, 222 ft. ; 500-ft. level, 
182 ft. O re-pockets have  been constructed  below 
th e  500-ft. level an d  rises have been p u t up  to
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handle th e  ore. A mill is now in process of con
struction. I t  is to  have an  in itia l daily  capacity  of 
75 tons, bu t, w ith slight additions, will be capable of 
handling double th is  tonnage. A transm ission line 
has been bu ilt by  th e  N orthern  O ntario  Power Com
pany, which will supply electric power to  replace 
the steam  p lan t which has been used up to  the  
present.

Description o f the Ore-body.— The Ashley vein 
occurs on claim  M .R. 8194, th e  north  boundary  of 
which is th e  boundary  line betw een Argyle and 
B annockburn townships. Very little  rock outcrops 
on the  claim  and, consequently , w hat is known of 
the geology of th e  im m ediate v icin ity  has been 
learned from the trench ing  and  diam ond drilling. 
The vein outcrops for a length of approxim ately  
100 ft. on the  w est side of a knoll and  is visible 
again in a trench  200 ft. to  th e  n o rth  of this. I ts  
actual outcrop is in the  low ground along the  west 
side of th e  knoll. The vein, which is of the  fissure 
type, is a series of m ore or less connected lenses of 
quartz  cu ttin g  K eew atin greenstones. The green
stones consist of basa lt flows showing good pillow 
structures, th e  flows stand ing  on end and  strik ing  
approxim ately  no rth -east—south-west. N ear the  
south end of th e  claim  and  on th e  strike of th e  vein 
a th ick  m em ber of the  flows is a coarse-grained rock 
having th e  appearance of gabbro or diorite, b u t 
its chem ical com position is alm ost identical w ith 
th a t of the  ad jacen t fine-grained m aterial, which 
is undoubtedly  p a r t  of a flow. Four hundred feet 
north of th e  shaft, a dyke of porphyritic  granite 
and tw o sm all dykes of lam prophyre cu t the  green
stone. The gran ite  dyke is ab ou t 30 ft. wide and 
strikes N. 70° W. I t  outcrops entirely  in the  foot- 
wall of th e  vein, b u t a diam ond-drill hole to  the 
west in th e  hanging-wall sta rted  in granite, which 
is probably  the  w estw ard extension of the  dyke. 
Seven hundred feet w est by  150 ft. north  of the 
shaft, a diam ond-drill hole, sunk  to  a dep th  of 
over 600 ft. w'as in po rphyry  th roughout its length, 
while ano ther hole, 200 ft. south of th is one, showed 
several narrow  porphyry  dykes, evidently  in the 
foot-wall of th e  vein. Associated w ith  th e  granite 
dyke th a t  outcrops to  th e  n o rth  of th e  shaft is 
a dioritic rock, which is though t to  be a border 
phase of the  granite. The tw o lam prophyre dykes 
occur ju st to  the  south  of th e  granite, th e  larger 
one being 5 ft. wide and  strik ing  N. 50° W. I t  
appears to  cu t th e  dioritic rock and is probably  
slightly la te r th an  the  granite. I t  is a m ica lam pro
phyre, bio tite  being th e  m ost prom inent m ineral 
occurring as phenocrysts, w ith  some augite. The 
strike of the  m ain  vein is N. 10° W ., and  the  dip 
is approxim ately  50° to  the  west. Diamond 
drilling has indicated  th a t  there is m ore th an  one 
fracture containing quartz  w ith gold values and 
has proved a  length  of 1,200 ft. of vein m ateria l in 
a n o rth -so u th  direction, w ith possible extension both 
north  and  south.

The vein shows up well in the  driving on all four 
levels w ith  a w idth rarely exceeding 2 ft. of quartz . 
In  places it  splits in to  tw o or more parallel veins 
and in others i t  narrow s to  a  few inches, b u t for 
the m ost p a r t  it is fairly  persistent along the  strike. 
The dip varies from 45° to  55°, w ith  an  average of 
51°, to  the  west, except a t  th e  southern end, where 
the  vein flattens considerably, showing dips as 
low as 30°. A t the  southern  end, on the  125 and 
250-ft. levels, i t  is represented by  a  num ber of 
narrow, flat-lying lenses or stringers which do not 
m ake ore. On the  375-ft. level th e  dip changes

from 50° a t  th e  cross-cut to  35° a t  the  south face, 
while on the 500 ft. level the  dip throughout, from 
the  cross-cut to  the  south end of the  drift, is low, 
from 30 to  35°, b u t the  vein is strong and high-grade. 
This flattened condition of the  vein a t  the  south end 
of the  present workings is probably  due to  a roll in 
th e  fau lt plane and  is also probably  a local 
condition, since a drill-hole 350 ft. south of the 
p resent workings showed a good in tersection of 
th e  vein.

There is considerable a lte ra tion  of th e  wall-rock, 
w ith a ra th e r m arked con trast between th a t  of the 
hanging-w all and  foot-wall on the  tw o upper 
levels. The foot-wall a lte ra tion  consists m ainly 
of silicification, carbonatization, and pyritization . 
F ractures in the  foot-wall are occupied by narrow  
stringers of quartz , which parallel the  m ain vein 
and  dip a t  low angles in to  it. The greenstones 
bordering bo th  th e  m ain vein and the  small quartz  
stringers have been replaced by ankerite  and fine 
pyrite . They carry  low values in  gold, b u t only 
rarely are th ey  sufficiently high grade to  m ake ore. 
E xtrem e brecciation and carbonatization  is 
characteristic  of the  hanging-wall rocks.

The m inerals of the  m ain vein include pyrite , 
galena, sphalerite, chalcopyrite, a lta ite , native 
gold, and specularite, all of which occur along 
fractures in the  quartz . The pyrite  is coarse
grained and its presence generally indicates high- 
grade ore. Fine-grained galena and alta ite , and 
occasional coarse crystals of sphalerite, m ake up the 
rest of the  m inerals of the  quartz  vein. N ative gold, 
usually  in fine particles, is associated w ith the pyrite  
and a lta ite . A narrow  high-grade stringer in the 
foot-wall showed a very small am ount of a gold 
telluride, and Prof. E. Thomson, of th e  U niversity  
of Toronto, who is m aking a m ineralographic study 
of the  Ashley ore, has identified krennerite, (Au, 
Ag)Te2, occurring very sparingly in association w ith 
th e  a ltaite.

M ovem ent subsequent to  th e  form ation of the 
m ain vein is represented by  a m ud seam, on the  
hanging-wall side of th e  vein, which shows 
p rom inently  on th e  tw o upper levels. On the  
125-ft. level it parallels th e  m ain  vein th roughout 
the  length of th e  drift. A t the  north  face th is  slip 
and the  vein are contiguous, whereas a t  the  cross
cu t the  form er is 6 ft. to  the  west, in  th e  hanging- 
wall. W ell-m arked striations on the  slicken-sided 
face of the  slip indicate th a t  th e  m ovem ent is in the 
form of an  oblique slip-fault, w ith a low horizontal 
com ponent. The actual displacem ent, however, 
does no t appear to  be great. On the  250-ft. level the  
slip and the  vein are side by side a t  the  north  face, 
b u t a t  th e  cross-cut the  form er curves sharply into 
th e  hanging-wall. This la te r m ovem ent is 
characterized by the  deposition of q uartz  and 
calcite and small quartz-calcite stringers were 
frequently  noted cu tting  the  earlier veins.

Paragenesis.—The genesis of the  gold veins a t  
th e  Ashley m ine would appear to  be as follows : 
Following the  in trusion and consolidation of the  
porphyries and  porphyritic  granite, shearing 
stresses caused the  developm ent of fractures in 
a  n o rth -so u th  direction. H ydrotherm al solutions 
from an underlying granitic m agm a penetrated  
these fractures, depositing quartz  and replacing 
the  wall-rocks by carbonates, chiefly ankerite  
and  pyrite. L ater, the  fracture was reopened and 
fu rther deposition of quartz  took place along the  
m ain vein, accom panied by pyrite , galena, 
sphalerite, a lta ite , and  na tive  gold. Still la ter
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m ovem ent gave rise to  the  m ud seam, and  m inor 
slips, a tten d ed  by  th e  deposition of q u a rtz  and  
calcite.

A num ber of o ther gold-bearing q u a rtz  veins 
have been discovered, chiefly in  th e  area  to  the  
north-w est of th e  Ashley m ine. Two of these—  
the G arvey vein  on th e  p ro p erty  of th e  M ining 
C orporation and  the  D avidson vein on th e  p roperty  
of McGill Gold Mines, L td .— have been explored 
by  diam ond drilling. B oth of th em  are  com 
parative ly  flat-lying, w ith  dips of from  15° to  25°, 
and  th e ir  w idths and  gold values a re  erra tic . In  
o ther respects, such as th e  n a tu re  of the  wall-rock

and its  a lte ra tio n  and  th e  m inerals of the  veins, 
th ey  resem ble the  Ashley vein.

The Ashley vein shows th a t  conditions in  the 
a rea  a re  favourable for h igh-grade gold deposits. 
These conditions, as fa r as can  be seen, consist of 
basaltic  lavas in tru d ed  by Algom an gran ite  and 
porphyry , com bined w ith a  favourab le  structure 
in  th e  form  of a  narrow  fau lted  zone. The first 
p a r t  of these conditions applies to  a  large p a rt of 
th e  B annockburn  area, p a rticu la rly  in  th e  north 
half, and  it is n o t unreasonable to  hope th a t  further 
prospecting here m ay  lead to  th e  discovery of other 
high-grade deposits.

G O L D  M I N I N G  IN R U S S I A
The p o ten tia lities of Soviet Russia as a gold 

m ining coun try  a re  described in  th e  Far Eastern 
Review  for Ju ly  by  L. Schlounde. The au th o r 
says th a t  gold is found in  th e  U rals, Caucasus, 
W estern, Central, an d  E aste rn  Siberia and  in  m any  
o ther p a rts  of R ussia and  th a t,  before th e  W ar, 
R ussia ranked fourth  am ongst th e  gold-producing 
countries of th e  world. The principal gold-mining 
d istric ts are th e  Urals, Lena d istric t, F a r E aste rn  
d istric t, A ltai-M arinsk, K azak  A.S.S.R., Angaro- 
B aikal d istric t, Y akut A .S.S.R ., M aritim e- 
P riam oursky  d istric t, U zbekistan, and  T u rk 
m enistan  d istric ts, Archangel, and  several d istric ts 
in  th e  Caucasus.

The U ral gold-m ining region is situ a ted  in  the  
provinces of Perm , Orenburg, V ia tka , Ufa, and 
Turgai and  represents th e  oldest gold-bearing 
region of th e  U .S.S.R . Gold was discovered there  
in  1742 in  th e  Beresovsky gold m ines, near 
E k aterinburg  (now Sverdlovsk). In  1771 a lluvial 
gold was discovered in th e  R iver Chussovoi. In  
th e  neighbourhood of Sverdlovsk in  th e  Govern
m ents of Perm , Tobolsk, and  O renburg there  are 
a  num ber of goldfields, which border on th e  Ural 
m ountains and  which spread ou t in  a wide plain  
from  n o rth  to  sou th  and  ex tend  for hundreds of 
square miles. The gold areas s ta r t  n o rth  of th e  
Urals in  th e  basin of th e  R iver Soswa an d  extend 
to  th e  South Urals close to  th e  M ugodjar m ountains. 
The gold s tra ta  of th e  alluvial bed are n o t deep 
and  in th e ir  yield and  ex ten t a re  inferior to  
those of Siberia. They have a lread y  been 
largely exploited and  m any  of them  are exhausted. 
The gold territo ries in  th e  d istric ts of Bogoslov, 
N ishni-Tagil, N aviansk, in th e  valley  an d  rivers 
Novia, E ltschanka, M iassa and  K otschkar system , 
Shigirsky Lake and L angur-E katerinsk  region, in 
th e  valley of the  K an atz  and  Shulgatan  R ivers are 
th e  p rincipal territo ries giving the  U ral m ountains 
th e  rep u ta tion  of a gold-bearing country . Up to  
now, th e  largest am ount of cap ital has been invested 
in  th e  treasu res of th e  U ral m ountains. In  the  
p re-w ar period m any  Belgian, French, Germ an, 
and  English groups took  over various grounds and  
num erous expeditions were m ade. A lthough the  
U rals have been know n for m ore th a n  200 years, 
only a sm all portion  of th e ir  m ineral deposits 
h as as y e t been worked. The average pre-w ar 
annual production  of th e  U rals was ab o u t 10,500 kg. 
of gold and  4,000 kg. of p latinum , of th e  
approx im ate  value of ¿2,000,000 gold and 
/1 ,500,000 p latinum . In  1913 th e  official o u tp u t 
of gold was ab o u t 232,176 tro y  oz. of th e  p resen t 
value of ¿1,393,056.

I t  is im p o rtan t to  know th a t  in accordance 
w ith  official in form ation  given by th e  em inent 
au th o rity  of A. K. M eister on th e  m ineral resources 
of th e  U .S.S.R . (published b y  th e  Geological 
C om m ittee of th e  U .S.S.R .) th e  reserves of 
a lluv ial gold are estim a ted  a t  98,630 kg. of gold 
of th e  approx im ate  value of ¿20,000,000. This 
represen ts only a portion  of a  half-a-dozen gold- 
bearing regions. T here a re  num erous gold-bearing 
conglom erates, sim ilar to  th e  South African, in the 
Bogoslov region, conta in ing  from  4 to  12 gr. and 
more pe r to n  of ore.

O ther original gold reefs are situ a ted  in numerous 
p a rts  of th e  Urals. I t  should be no ted  th a t  up to 
th e  p resen t ne ither th e  sou therly  nor th e  northerly 
p a rts  have been exploited. The o u tp u t is relatively 
sm all, because, where workings have been made, 
gold has been ob tained  by  p rim itiv e  m eans. Gold 
on th e  U rals now, as before, is w orked m ostly  by 
ind iv idual labour. Auriferous areas a re  leased to 
so-called “  S ta ra te li,” con trac to rs  of private 
enterprise, to  exploit, or on licence to  individual 
diggers, w ithou t a lease on th e  land. U ndoubtedly 
under m odern conditions and  w ith  m odern 
m achinery  and  greater m etallu rg ical knowledge the 
w ealth  of these m ountains will be b rough t to  light.

In  connexion w ith  th e  organ ization  of th e  All- 
Union T rust “ Soyus-Zolato,” th e  p roduction  of 
gold (to which considerable a tte n tio n  has already 
been given by th e  Soviet G overnm ent) will increase 
in  o u tp u t and  new fields will be opened for 
exploitation . If one tak es in to  consideration 
th e  e rection  of th e  w onderful new tow n of 
M agnitogorsk, as a m etallurg ical centre  in the  Urals, 
th e  la te s t achievem ent of th e  Soviet Governm ent, 
of th e  g reat creative  energy of its  population , and 
of th e  U ral railw ay, of w hich 1,500 km . have 
a lready  been laid , it  can  easily be seen th a t  th e  future 
industria l progress of these goldfields is assured.

A fter describing th e  m ines of th e  U rals, which 
is know n as th e  oldest gold-bearing te rr ito ry  in 
th e  Soviet Union, th e  au th o r tu rn s  to  th e  W estern 
D istric t of Siberia. The goldfields of th e  Province 
of Tomsk, th e  m ining d istric ts  of M ariansk, 
B riansk, and  K usnetzk  were in pre-w ar tim es 
p riv a te  Crown lands, b u t have  now been 
nationalized. Concessions can be ob tained  from  the 
Soviet G overnm ent. G old-m ining has been carried 
on in a  very  prim itive  m anner, b u t, nevertheless, 
th e  w orkings proved highly productive. The 
alluvials in  th is  d is tric t are very  rich  and  the 
m ineral veins frequen tly  con ta in  from  20 to  33 gr. 
of gold per ton. The T rans-S iberian  Railway, 
w hich runs th rough  th is  province, an d  th e  coal
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beds which are in  the  p rox im ity  will prom ote and 
g reatly  facilitate  th e  developm ent of th e  m ining 
industry .

E qually  im p o rtan t are the  gold beds of th e  Altai 
m ountains, A tschinsk and  M inusinsk. The gold 
s tra ta , which are from  tw o to  th ree  m etres th ick , 
are spread ou t over a wide surface. In  th e  Altai- 
M arm insk region of th e  d is tric t of Bisk and  of the  
autonom ous Province of O ria t th e  gold alluvials 
are situ a ted  in th e  river system s of th e  Toma, 
Kondom a, Balik-cu Lebed, B ia, and  other 
system s of m any  rivers. Up to  1923 the  
production of gold obtained in  th is  region was 
220,170 kg. In  th e  d is tric t of M ariinsk gold is 
obtained no t only from  alluvials b u t from gold- 
ore from reefs in  the  A ltai m ountains, such as the  
gold m ines of Zmeinogorsk, R iddersk, and  
Zeirianovsk. In  th e  d istric t of Egorevsk in  th e  basin 
of the  Ika  and  Suengi R ivers gold was ex tracted  
from th e  N .E . ridge and  in  th e  valleys of th e  
rivers are num erous placers su itable for dredging. 
In m any other regions there  are large reserves, 
Kuznetzki-A ltai being the  principal gold producer. 
Up to  1917 its  production  am ounted  to  142,920 kg. 
of gold. The m ost productive d istric ts are on the  
Rivers Mrassa, Kondom a, B alyk-Su, Lebed and 
others, where 72,000 kg. of gold have been ex tracted  
and there  a re  large reserves in  store. The basin of 
the R iver K ii is a n  im p o rtan t field for exploitation. 
Up to  1922 49,440 kg. of gold have been recovered 
and reef gold m ining is its future. In  Zmeinogorsk 
there is a hornstone very  rich in gold content. 
The navigable river Yennissey, the  Trans-Siberian 
Railway, and  th e  abundance of labour, are great 
assets for the  fu ture  developm ent of gold m ining 
in the  A ltai gold region.

The Y ennissey goldfields are s ituated  in the 
d istric t of K rasnoyarsk  and  Atchinsk. They are 
some of th e  oldest known Siberian gold placers. 
In  the  neighbourhood of A tchinsk gold was d is
covered in  1832, A bundant w ealth  lies in  the  
Province of Irk u tsk , on th e  righ t side of the  
Yennissey R iver in the  m ountains of Syriam. 
On th e  R ivers Niabe, Kolam y, Narkosow ka, 
Talia, and Uderey the  ground is highly mineralized. 
The gold s tra ta  a re  very regular and the  num erous 
coal beds which are situated  there  are na tu ra lly  
of great im portance. The geological form ation 
is of m etam orphic slate  and  clay slate, which are 
accompanied by gneiss, diorite, porphyry , lim estone, 
conglom erate, and  alluvium . The gold bed is 
from three  to  five m etres th ick  and contains from 
6 to  10 gr. of gold per ton. These alluvials ad ap t 
them selves to  dredging. Up to  1923 th e  production 
in the  Yennissey region was 558,080 kg. of gold, 
equal to  20%  of the  to ta l production of the  U.S.S.R. 
The gold-bearing alluvials a re  m ostly  situated  on 
the righ t tr ib u ta ry  stream s of the  R iver Angara 
and the left trib u ta rie s  of Tunguska and P it Rivers, 
which divide th e  whole region in to  north  and  south 
systems of gold territo ries. The south  system  of 
goldfields stands o u t for its  high gold contents. 
The alluvials in  th e  upper p a rt of the  Rivers 
Uderey and  Bolshoi M arojney and, in  the  n o rth  
system , th e  alluvials of th e  Kalam i, Sevaglikone 
Aktolika, W angascha Rivers, and  others are of 
im portance. In  th e  South Yennissey d istric t there 
are th e  gold-m ining reefs of th e  “ Gerasimo- 
Fedoroff,” “ U ra l,” “ K om m unar,” “ Seralinsk,” 
and "  Soviet "  gold mines.

In  th e  Irk u tsk  d istric t of Central Siberia are the 
gold d istric ts of Burisinsk, Pre-B aikal, and the

n orth  slope of th e  m ountains of Sajan. The 
B urisinsk d istric t is em inent. Up to  1917 the  gold 
production  was 36,090 kg., leaving a reserve of
18,300 kg. of gold. The gold industry  there  was 
concentra ted  m ostly  in th e  d istric t of the  R iver 
N urioundukan  and  on th e  R iver K restovka, a 
stream  of th e  B aikal Sea. The d istric t has great 
m ining prospects, as also has th e  whole western 
coun try  of th e  B aikal Sea.

In  th e  Lena region gold was discovered in  1846, 
and  in 1860 th e  rich alluvials of Boidabo produced 
56%  of th e  gold recovered in  the  d is tric t while 
th e  alluvials on th e  river system s of Neigri and 
Vachi produced 30%  of the  gold of th e  d istrict. 
The R iver V itim  and  its  trib u ta rie s  contain also 
very  large alluvial goldfields. In  1915 th e  produc
tio n  of th e  Lena d istric t was 17,263 kg. of gold. 
Up to  1923 th e  o u tp u t of th e  d istric t was abou t 
600,788 kg. of gold, equal to  21-8% of th e  to ta l 
p roduction  of U.S.S.R. The whole region of the  
L ena goldfields is still very rich  in  gold and the 
Taiga (the v ast m arshy forests) has no t yet been 
explored.

N ext to  the  Lena region in production of gold is 
the  F a r E as t region, which represents th e  Trans- 
B aikalien (B uriat Autonom ous S.S.R. Am ur 
Provinces, Prem orski (Maritime) Province and 
K am chatka). The principal ones are the  T rans- 
B aikal and  Am ur regions.

The Trans-B aikal region is s ituated  in the  d istric t 
of Bargusinsk, Nerchinsk. The principal alluvials 
are on the  R ivers Ingod, Onon, Shilki, and  Arguni. 
There are large reserves, estim ated, in 1917, a t  
15,750 kg. of gold. A characteristic  of the  gold 
alluvials in th is  d is tric t is th e  presence of large 
nuggets.

The Am ur region is s ituated  on th e  A m ur R iver 
and its tribu taries, Zea, Selendji, and Burea. Up 
to  1923 th e  production  of the  Am ur region was 
281,679 kg. of gold, presenting 10-25% of th e  to ta l 
production of U.S.S.R. There are, in the  Jedrinsk 
placers, m any  quartz  veins carrying 30, 100,
and  up to  200 gr. to  th e  to n  of ore. On the  R iver 
Chargu Chudger and  m any  others there  are gold- 
quartz  veins exposed carrying visible gold. There 
is here th e  so-called " Golden M ountain,” where 
quartz  veins exist dissem inated w ith heavy gold. 
Some of the  alluvials are worked out, b u t large 
reserves are still available for exploitation.

This region is th e  Province of Nikolaievsk and is 
s ituated  on th e  system  of the  R iver Amgun. Up 
to  1923 th e  production of th is  d istric t was 51,660 kg. 
of gold. In  th e  alluvials of Udelsk and Lim uresik 
the  gold reached 90 gr. per ton. The gold-bearing 
"  W hite M ountain ” is famous. In  the  gold mines 
of Askold Island, in 1898 to  1923, 800 kg. of gold 
were recovered from q uartz  veins, some p arts of 
the  veins proving by assay to  carry  500 to
1,000 gr. per ton. There are large reserves on 
th is  island.

The K am chatka  region is also very auriferous. 
Up to  1919 the  production  of gold was 1,376 kg. 
and it has been estim ated  th a t  10,400 kg. is in store. 
The coun try  is little  known, n o t having been 
explored, b u t some prospectors proved the  presence 
of rich gold-bearing alluvials on m any of the  rivers. 
On the  Chukatzu Peninsula, American prospectors 
discovered ground on th e  R iver Nado containing 
15 gr. of gold to  the  ton  and nuggets of 136-5 gr. 
The region of K am tchatka  is sim ilar in geological 
form ation to  Alaska.

W ith  regard to  the  T rans-B aikal and Am ur gold
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regions th e  au th o r adds th a t  th e  whole d is tric t of 
the  river basins of Shilka an d  Arguni, Onon, Zeija, 
Oldai, B ureia, and  Am guni, which is s ituated  
on the  railw ay line of Tschita , N ertschinsk, 
B lagovestsensk, N ikolayevsk, and  C habarovsk, 
is highly m ineralized and  is rich  in gold alluvials 
and  gold veins. From  a geological stan d p o in t 
i t  would app ear p robable th a t  the  Y ablonovoi 
C hrebet m ountains, which run  th rough  th e  whole 
d is tric t from  n orth  to  south , are a con tinuation  
of th e  Andes. The m ines in  th e  A m ur appear 
favourable for exp lo itation  as th ey  lay a t  no great 
depth .

In  th e  Province of Y aku tsk  are s ituated  th e  richest 
goldfields of Siberia. These territo ries, up  to  th e  
present, are still v irgin ground. The richest p a r t  of 
th e  province, so fa r known, is th e  celebrated  
A lokina (which is one of th e  richest gold m ines in 
th e  world), th e  gold-bearing beds being 15 to  20 ft. 
in  th ickness w ith  gold values from  15 to  30 gr. per 
ton . I t  is possible to  produce up  to  15,000 kg. of 
gold per ann u m  there . No railw ay has y e t been 
b u ilt in  th is  region, b u t th e  construction  of one 
in th e  d irection  of th e  S tanovoy m ountains should 
only be a question  of tim e.

The to ta l gold p roduction  of Siberia in  th e  las t 
fifty years was 1,940,122 kg., representing  a value 
of ¿360,852,372.

Gold m ining in  Siberia has alw ays been constan t 
and  flourishing, gold production  in pre-w ar days 
being principally  th e  resu lt of p riv a te  enterprise. 
A lready in th e  y ear 1877 th e  gold production  
of th e  Crown am ounted  to  168f pd. or 6-7%, while 
th e  p riv a te  p roduction  w as 2,334 pd., or 93-3%.

In  California, A ustralia , and  New Zealand, 
where labour is dear, a lluv ials con ta in ing  2s. per 
ton  in gold are considered profitable for ex
p lo ita tion . In  Siberia, how ever, w here labour 
is cheap and  p lentifu l, u n til now such alluvials 
have been com pletely  neglected because others, 
considerably richer, were available, e.g. in th e  year 
1864 in  th e  Valley of U derey, in  th e  province of 
Jenissey, 17,800,000 tons of alluvials were washed 
and  from  these 70,000 kg. of gold were extracted, 
i.e. ab o u t 6 gr. of gold per ton , in value 15s. 
per ton . On th e  sam e basis it has been calculated 
th a t  in th e  Jenissey d is tric t alone, from  th e  year 
1834 un til 1874, 130,000,000 tons of alluvials were 
washed, th e  p roduct in gold am ounting  to  400,000 
kg., a  value of 8s. per ton .

From  th is  will be perceived th a t  up to  the  present 
tim e there  has been no necessity  to  work upon 
m ateria l of a  lower grade th a n  th e  above and  the 
alluvials washed have alw ays been of high values. 
The m ethods for gold exp lo ita tion  u n til now have 
been very prim itive. This ind u stry  stands on the 
b rink  of an  econom ic evolution. T hrough the 
app lication  of dredges, m ining m achinery, and 
m odern m ethods of gold ex traction , the  gold- 
m ining in d u stry  of Siberia will becom e im portan t 
and  will rival th e  p roduction  of m any  other gold- 
bearing countries in  th e  past. Taking in to  con
sideration  th e  geological fo rm ation  of th e  goldfields 
in  Siberia, th e  m ineralogical s tru c tu re  of the  alluvial 
s tra ta  and  veins, to gether w ith  th e ir  size, abundance, 
and  richness, th e  a u th o r  considers th a t  there is 
a g reat fu ture  for th e  gold-m ining in dustry  in 
Russia.

O R E  T R E A T M E N T  A T  M cIN T Y R E  P O R C U P IN E

In  th e  course of an  article  on gold m illing 
developm ents in  N orthern  O ntario , by  W . F. 
Boericke, which appears in  M ining  and M etallurgy 
for Septem ber, a description is given of th e  new 
M cIn tyre  mill. The au th o r says th a t  an  innovation  
from  th e  m ore or less conventional cyan idation  
trea tm e n t of th e  Porcupine field is found in  th e  
w ork a t  th e  new  M cIn tyre  mill. This well-designed 
p lan t, one of th e  show m ills of th e  N orth , was 
com pleted an d  p u t in to  operation  M ay 27, 1931, 
a t  th e  ra te  of 1,000 tons per d ay  and  gradually  
brought up to  2,000 tons per day  by N ovem ber 15. 
The la s t ore was sen t to  th e  old m ill on Ju ly  22, 
1931. From  th e  tim e th e  resulting  solutions were 
precip ita ted  un til N ovem ber 15 efforts were 
d irected  to  cleaning up p rep ara to ry  to  com plete 
abandonm en t of th e  old unit. D uring th is  period 
m uch equipm ent was transferred  from  th e  old 
mill and  installed  in  th e  new p lan t.

As early  as 1928 it  had  become ap p aren t th a t  
th e  old all-cyan idation  p lan t had  becom e in 
adequate  to  handle econom ically a tonnage 
exceeding 1,400 tons daily  ; in  fact, to  continue 
a t  th a t  ra te , considerable expenditu re  would have 
been required  for rem odelling th e  building and 
replacing th e  equipm ent. The crushing and 
tran sp o rt system  a t  th a t  tim e was uneconom ical 
and  it was determ ined, in view of all these factors, 
to  build  a new mill a t  a cen tral po in t for th e  m in e’s 
fu tu re  developm ent. A fter careful consideration,

and  m uch tr ia l and  experim ent in  a pilo t mill, 
p lans were d raw n up for a com bination  flotation- 
cyan idation  tre a tm e n t of th e  ore in  a large new 
mill th a t  would be a pioneer in  th is  field.

Several factors influenced th e  m anagem ent in 
choosing a flo ta tion-cyanidation  mill. F irst, capital 
expense for building an d  equ ipm ent would be less, 
com pared w ith  th e  cost of a cyanide m ill of equal 
capacity . Mill space to  be lighted  and  heated  would 
be less, a facto r of no sm all im portance  in a country 
where th e  w inters are severe, and  o ther economies 
would be ob tained  in insurance, depreciation, and 
m aintenance. I t  w as expected  th a t  savings in 
operating  costs would be considerable and  that 
fu tu re  m etallurg ical developm ents in flotation 
could reasonably  be counted  on to  show even 
b e tte r  results, w hereas th e  sam e optim ism  could 
n o t be held for progress in  cyan idation , which has 
already  reached a high stage of developm ent.

M cIn tyre  ore con tains ab o u t 8 %  of sulphide, p rin 
cipally  p y rite , and  averaged ab o u t 58 during  1931. 
Gold occurs b o th  free and  im bedded in  th e  pyrite. 
The co u n try  rock, which m ay  be m ineralized, 
is schist w ith quartz . Com pared w ith  Kirkland 
L ake ores th e  gold is coarser an d  th e  percentage 
of sulphide is considerably  higher, th u s  m aking it 
m ore su itable for flotation. Some d oub t has been 
expressed ab ou t the  ab ility  to  float coarse gold. 
R esearch work a t  M cIn tyre  has definitely  proved 
th a t  gold coarser th a n  35 m esh can be floated, as
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is shown by slides p repared by the  com pany from 
actual operations in the  flotation cells. U nder the  
microscope, particles of th is  gold appear ragged 
ra ther th a n  sm ooth or rounded.

The new m ill is bu ilt of reinforced concrete w ith 
hollow-tile facing and  insulating  m aterial. This 
construction has proved highly effective in w inter 
and no inside heating  has been required. The mill 
is ra ted  a t  2,000 tons of ore per 24 hours and is 
actually milling th is  tonnage daily. About 55 men 
are required. Horse-pow er used per to n  of ore is 
approxim ately 11.

The general scheme of trea tm e n t consists of 
crushing, grinding in tube-m ills, flotation of 
sulphide and free gold, filtering of flotation con
centrate, fu rth er grinding of th e  la tte r  in tube- 
mills to  95%  m inus 325, classification, ag ita tion , 
and th ickening of the  pulp, and  a final three-stage 
filtration.

In  the  necessarily brief resum e of the  flowsheet 
th a t is given, the  au th o r says th a t  it m ust be 
remembered th a t  the  procedure, though satisfactory, 
is by no m eans final, nor is i t  so regarded by the  
m anagem ent. M inor changes will unquestionably 
be made, b u t th e  m etallurgical results to-day, in 
his opinion, give good cause for congratulation.

The ore is crushed underground in 48 by 36-in. 
jaw crushers and  from  the surface bins goes to  a 
7-ft. Symons cone crusher, giving a m inus-l^-in . 
product. T ram p iron is rem oved w ith a m agnet. 
I t  is then  conveyed by a 36-in. belt conveyor, 
equipped w ith a M errick w eightom eter, to  a 100-ton 
bin, then  to  six H um -m er screens w ith  ^ - in .  
openings. A L ink-B elt trip p e r is used for 
d istributing ore to  various bins. As considerable 
dust arises from  operation of the  Symons crusher 
and rolls, a Sly dust-collecting system  has been 
installed, which drops th e  dust, am ounting  to  
a considerable q u an tity , to  th e  bins below. This 
makes a clear atm osphere in th e  crushing room, 
with benefit to  m en and  m achines. Oversize 
from the  H um -m ers goes to  a set of 78 by 18-in. 
Traylor A jo-type rolls, driven w ith  tw o 150-h.p. 
induction m otors which reduce th e  ore to  ^'g-in. 
Rolls are equipped w ith chrom e-steel shells and 
are in closed circuit w ith the  screens. The under
size from the screens goes to  a bin w ith a capacity  
of 4,500 tons, th en  to  five 5 by  16-ft. tu b e  mills 
using 2-in. forged steel balls. Power requirem ents 
are 150 h.p. per mill. About 800 lb. of balls are 
added every day  to  each mill.

An in teresting  feature  is the  bleeding of about 
a quarter of the  discharge from each tube-m ill to 
a single D enver Sub-A flotation un it, while the  
other th ree-quarte rs joins the  p roduct from the 
secondary flotation cells and  goes to  five Dorr 
classifiers. The purpose of th is is to  pull down the 
gold con ten t of the  tube-m ill circuit a t  the  earliest 
opportunity  and  tak e  some coarse gold out a t  
once before it gets concen tra ted  in th e  circuit. 
The p lan has succeeded in  bringing down the gold 
content of th e  classifier overflow approxim ately  
25%. The fro th  on th is  bleeder cell appears to  be 
much heavier th an  th a t  on th e  prim ary  series th a t 
follows, and  carries a higher-grade concentrate. 
Overflow from the  classifier runs abou t 12% plus 
65, 23%  plus 100, 20%  plus 200, and 45%  m inus 
200 mesh. This, incidentally, would be regarded 
alm ost as coarse crushing in the  K irkland Lake 
area.

Collecting reagent a t  th e  ra te  of approxim ately  
0-12 lb. per ton  of ore is fed to  the  tube-m ills.

Classifier overflow goes to  a p rim ary  series of 48 
D enver Sub-A flotation cells. Froth ing is good 
and th e  concentra te  carries 60 to  70%  of sulphide, 
w ith $60 to  $80 in gold, depending on th e  grade 
of ore. A bout 250 to  300 tons of prim ary
concentra te  is m ade per 24 hours. C oncentration 
ra tio  is 7 : 1 .

The tailing  from th e  prim ary  flotation cells goes 
to  a secondary series of 48 D enver Sub-A cells 
where fro th ing  reagent a t  th e  ra te  of approxim ately  
0-08 lb. per ton  is added to  th e  feed. The gold in 
th e  feed to  th is  secondary series is abou t $1 and 
th e  fro th  concentra te  assays abou t $15. This is 
re tu rned  to  the  prim ary  flotation cells for re 
trea tm en t. F ina l tailing  goes to  w aste from the  
las t cell of th is  series.

C oncentrate from the  prim ary  flotation m achines 
goes to  tw o Am erican filters for dewatering. The 
cake is sprayed w ith w ater to  displace as m uch 
fro th ing  reagent as possible, to  reduce trouble 
w ith  fro th ing in subsequent trea tm en t in  the 
cyanidation  cycle. The filtrate  is re tu rned  to  the  
tube-m ill feed.

This is th e  flotation cycle. The rest of the  
work has to  do w ith  cyaniding th e  flotation 
concentra te  and follows generally accepted 
practice, though several interesting situations arise 
owing to  th e  slight inclusion of flotation reagents 
and  the  necessity for extrem ely fine grinding.

The filter cake, w ith  20%  m oisture, is repulped 
w ith barren  solution, 4 lb. KCN per ton  of solution, 
w ith  1£ to  2 lb. CaO to  provide a high alkalin ity . 
I t  goes to  tw o 5 by  16-ft. tube-m ills, rubber-lined, 
w ith  l |- in .  balls, where it  is ground in cyanide 
solution. I t  has been found th a t  m ost of the 
cyanide consum ption is in  th e  tube-m ills. The 
final p roduct is 95%  m inus 325. The discharge, 
w ith  a 1 : 1 composition, goes to  D orr classifiers. 
D ilution m ust be kep t low on account of liab ility  of 
frothing. This factor also m akes it  necessary to  
em ploy air lifts instead  of pum ps to  get the  classifier 
overflow up to  th e  ag ita to rs. As is the  usual 
p ractice th e  ag ita to rs use a large am ount of 
aux iliary  air, the  a ir lift being to ta lly  inadequate 
to  give th e  required aeration . A fro th  still persists 
in th e  pulp, owing to  traces of frothing compounds, 
b u t is handled w ithout m uch difficulty th rough  a 
series of by-passes from one ag ita to r to  another. 
From  No. 6 ag ita to r th e  pulp  is pum ped to  a  D orr 
classifier w ith  a 6-in. Morris pum p.

Overflow from the classifier goes to  a tray  
th ickener and  th e  sand re tu rns to  th e  cyanide 
tube-m ills. Successful handling of the  heavy 
fro th  th a t  builds up in  the  th ickener calls for 
ingenuity , b u t the  problem  has been solved by 
draw ing solution for clarification from the  bottom  
tra y  only, while th e  fro th  on th e  top  passes to  the  
filters along w ith  th e  pulp. The bubbles are 
extrem ely fine and resist breaking up, though 
readily disposed of on th e  filter.

The overflow, a fte r clarification, goes to  Merrill 
filter presses for precipitation. The underflow 
goes to  six Am erican filters, working in three stages 
of two each, the  repulped cake passing to  the 
following pair, un til the  final cake is discarded 
as waste.

Consum ption of cyanide, zinc, and lime per ton 
of ore is abou t 60%  of th a t  a t  th e  old p lant. The 
tim e needed for the  cyanide trea tm en t is about 
36 hours. The assay value of the  combined 
flotation and cyanide tailing is 37 c. E x traction  
of gold from th e  ore is 95% .
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All-F lotat ion  T reatm ent o f-S i lver -L ead -Z inc  
Ore.—Milling m ethods and  costs a t  th e  M orning 
concen tra to r a t  M ullan, in  th e  Coeur d ’Alene 
d istric t of Idaho, are described by  M. P. D alton  
in In form ation  Circular 6587 of th e  U nited  S tates 
B ureau of Mines. The M orning ore is of com plex 
character, con ta in ing  argentiferous galena and 
sphalerite  in  in tim ate  m ix ture , w ith  siderite  and  
q u artz  associated w ith  them  as gangue m inerals. 
F ine  grinding is necessary to  liberate  th e  ore 
m inerals.

The ore was trea te d  originally  by  g rav ity  m ethods, 
which effected a recovery of only  50% of th e  lead 
and  none of th e  zinc. A flo tation  p lan t installed  in 
1911 com prised 248 tubes and  rem ained in  service 
for nine years. I t  was quite  efficient on a feed of 
selected tab le  sands, b u t was v ery  bu lky  for its  
capacity . This was th e  only  large-scale p lan t of its  
k ind  ever built. A ll-flotation m ethods com pletely 
displaced th e  form er flow sheets in 1926 and  have 
been used ever since. A fter reduction  to  m inus 1 in. 
size in  a jaw  crusher and  a cone crusher, th e  ore is 
ground in  mills in  tw o stages to  81-4% m inus 200 
m esh and  sen t to  flo tation , which is conducted  in tw o 
circuits ; th e  first produces lead  concentrates, the  
second zinc. The m achine, which is of th e  ro to r type  
an d  which was developed a t th is  p lan t, is used in 
th e  lead circuit for roughing operations and  in p a rt 
for cleaning. O ther ty p e  m achines are used for 
cleaning only. R ougher m iddlings are reground 
before being re tu rn ed  to  flotation. Lead circuit 
ta ils  comprise th e  zinc circuit feed. T rea tm en t in 
th is  circuit involves roughing in  m achines, 
th icken ing  and  regrinding of rougher m iddlings, 
and  trip le  cleaning in  cells. F lo ta tion  reagents used 
in b o th  c ircuits have a to ta l  cost of 13-8 cen ts per 
to n  of ore trea ted . All concen tra tes are th ickened  
and  fu rth e r dew atered  on filters before shipm ent.

D uring th e  year 1930 th e  concentra tion  ra tios 
for lead and  zinc were 9-1 and  10-0 respectively  ; 
39,833 to n s of lead concen tra tes and  36,008 tons 
of zinc concen tra tes were produced ; recoveries 
in  th e  lead concentra te  were 81-1% of th e  silver, 
91-0% of th e  lead, and  9-7% of th e  zinc, w ith  
14-2% of th e  silver, 3-1% of th e  lead, and  85-7% 
of th e  zinc in  th e  zinc concentra tes ; and  th e  m illing 
cost p er to n  of ore was $1-029.

Fluorspar Milling.— The m illing of fluorspar 
ores presents some problem s in  w et concen tra tion  
n o t comm on to  o rd inary  concen tra tion  practice.
E . C. R eeder, in  In fo rm ation  Circular 6621 of the  
U nited  S tates B ureau of Mines, describes th e  
m ethods used in  th e  w et concen tra tion  of Illinois 
fluorspar. The rep o rt also covers operating  da ta , 
including costs of operation. The process described 
involves close screening of th e  m ill feed and  t r e a t 
m ent of th e  sized products over jigs, and  tab les w ith  
a  jig  used to  clean th e  tailings.

S H O R T  N O T I C E S
Shaft Sinking.—S. E. L avrov describes the  

sinking of an  inclined shaft a t th e  Page m ine of 
Federal M ining and  Sm elting Co., Idaho, in  th e  
M ining Congress Journal for Ju ly-A ugust.

Winding.— J. D. Griffin describes safety  devices 
for three-phase w inders and gives some notes on 
reverse cu rren t and hydraulic  b rak ing  in  th e  
Journal of th e  South African In stitu tio n  of Engineers 
for Septem ber.

P ow er.  —  A com bination w aste h ea t and 
pulverized fuel un it installed  by  th e  Consolidated

M ining and  Sm elting Com panv of C anada a t 
T rail, B.C., is described by  W . H . D. C lark in  the 
Canadian M ining Journal for Septem ber.

Copper Sm elt in g  in the U .S .S .R .  Some 
details of th e  L ake B alkhash copper w orks in 
eastern  K azakstan  are given in  th e  F ar Eastern 
Review  for August.

Oil Prospecting  by Resistivity  M ethods.—In 
Technical P ap er 521 of th e  U nited  S tates B ureau of 
Mines, J . H. Sw artz gives th e  results of th e  applica
tio n  of resistiv ity  m ethods to  prospecting  for oil 
in  K entucky.

Magnetic Surveying.— E. F . S tra tto n  and 
J. W allace Jovce give th e  results of a magnetic 
stu d y  of some iron deposits in  Technical Paper 
528 of th e  U nited  S tates B ureau of Mines.

Ore Genesis .— Microscopic c riteria  of hypogene 
and  supergene origin of ore m inerals are discussed 
by  G. M. Schw artz in  Economic Geology for 
Septem ber-O ctober.

Casapalca, Peru.— H. E . M cK instry  and 
J. A. Noble give an account of th e  veins of Casapalca, 
Peru , in  Economic Geology for Septem ber-O ctober.

Californian Gold Mining.— An account of 
recent gold m ining activ ities in  California is given 
by  W . W . B radley  in  M ining and Metallurgy for 
Septem ber.

Alaska Juneau.— The S eptem ber issue of the 
Engineering and M ining Journal is devoted to 
a  com prehensive descrip tion  of th e  A laska Juneau 
enterprise.

Siscoe  Gold.—T he Siscoe gold deposit is 
described by  J. E . H aw ley in  th e  Canadian M ining 
and Metallurgical Bulletin for Septem ber.

Transvaal Coal.— J. M endelsohn goes in to  the 
question of washing, blending, and  carbonizing 
coal, w ith  p a rticu la r reference to  T ransvaal coal, 
in th e  Journal of th e  Chemical, M etallurgical, and 
M ining Society of South A frica for July.

M i n i n g  R e s e a r c h . — T he tren d  of mining 
research is discusssed b y  P . B. B ucky in  th e  M ining  
Congress Journal'ior  Ju ly -A ugust.

Gold in Manchuria.— G. T. E ve po in ts ou t the 
v ita l im portance of gold m ining to  M anchuria in the 
Far Eastern Review  for Ju ly .

Copper.— The copper s ituation  is discussed by 
A rth u r N otm an  in  th e  Canadian M ining and 
Metallurgical Bulletin for Septem ber.

Screened Pipe.  —  In  T echnical Publication 
No. 490 of th e  A m erican In s titu te  of M ining and 
M etallurgical E ngineers, C. S. W ilson discusses 
th e  selection and  use of screened pipe for use in 
oil pipe-lines.

R E C E N T  P A T E N T S  P U B L I S H E D
I * “ A copy o f the specification of any o f the patents mentioned in 

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

8,300 of 1931 (378,903). C o l o r a d o  I r o n  W o r k s ,  
Co., D enver. Ores, graded according to  their 
resistance to  th e  desired reaction , are roasted  while 
trave lling  in  an  enclosed space contain ing  the 
requisite gaseous atm osphere.

9,245 of 1931 (378,056). H. T i n s l e y ,  D. C. G a l l ,  
and  A. B. B r o u g h t o n - E d g e ,  London. M ethods of 
electrical prospecting  involving th e  em ploym ent of 
w hat are term ed  “ iso -in -phase” and  “ iso
q uadratu re  ” lines.

10,745 of 1931 (377,220). D o r r  C o . ,  New York. 
M ovem ent is applied to  th e  rakes of a classifier a t
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two suspension po in ts, by using eccentric o r crank- 
driven links.

10,880 of 1931 (378,890). D o r r  C o . ,  New York. 
Im proved sedim entation  apparatus.

11,199 of 1931 (377,260). T r e n t  P r o c e s s  C o . ,  
New Y ork. A process for ore concentration , w here
in the m ix ture  of m etallic m aterial and gangue is 
allowed to  flow over a concen tra ting  tab le  in a body 
of hydrocarbon oil, th e  m etallic m aterial becom ing 
separated from  th e  gangue and  collected in th e  oil.

12,060 of 1931 (377,705). M e y e r  M i n e r a l  
S e p a r a t i o n  Co., P ittsburgh . A chloridizing 
process for th e  recovery of m etals from  th e ir ores 
found to  be p a rticu larly  su itab le  for th e  trea tm e n t 
of oxidized m aterial.

12,298 of 1931 (377,298). P. W . D a v i s ,  
Cambridge, M assachusetts. A process for refining 
scrap lead w herein pure lead and antim onial lead 
are separated.

12,437 of 1931 (378,063). M i n e r a l s  S e p a r a t i o n ,  
L td ., London. A fro th  flotation process for m ineral 
concentration characterized by  th e  conjoin t em ploy
m ent as reagents of a soluble sulphide and  a soluble 
alkali silicate.

13,593 of 1931 (378,085). N e w m a n ,  H e n d e r  
a n d  Co., L t d . ,  and  C. P . N e w m a n ,  W oodchester. 
The core-box of a core drill is m echanically shaken 
to loosen th e  core.

21,557 of 1931 (377,435). W . S. C r i p p s  and 
J. S t o r m o n t h ,  New South  W ales. A pparatus for 
the re to rtin g  of shale and o ther m inerals for the 
production of oils and incidental by-products.

22,790 of 1931 (377,451). M e t a l l g e s e l l s c h a f t  
A.-G., Frankfort-on-M ain, Germ any. M aterials 
containing volatilizable m etals are m ixed w ith  solid 
carbonaceous reducing agents and charged into 
a ro tary  tu b e  furnace, th e  volatilized m etals and 
gases being draw n off and the  carbonaceous residues 
being fu rth e r trea te d  in gas producers.

25,104 of 1931 (378,668). R. F . B a c o n ,  New York. 
Process for th e  recovery of elem ental sulphur from 
sulphur-containing gases.

30,344 of 1931 (377,858). B e r y l l i u m  D e v e l o p 
m e n t  C o r p o r a t i o n ,  New Y ork. A process for the  
m anufacture of beryllium  in which beryllium  
chloride vapour is led in to  b a th , which is sub 
sequently electrolvzed.

1 ,890  o f  1932  ( 3 7 7 ,8 9 5 ) .  N a a m l o o z e
V e n n o o t s c h a p  d e  B a t a a f s c h e  P e t r o l e u m  
M a a t s c h a p p i j ,  The H ague. Mud flush coming 
from a bore-hole is subjected  to  a p a rtia l vacuum  
in order to  release gases brought up from  the 
hole.

9,451 of 1932 (379,247). Dr. C. O t t o  and C o m p . ,
G.m.b.H., Bochum , G erm any. A d ry  process for 
removing sulphur from  gases which are to  be 
compressed for transm ission to  a  distance.

NEW BOOKS, PA M PH LETS, Etc.
IW  Copies of the books, e tc ., m entioned below can be obtained 

through the Technical Bookshop of The M ining Magazine, 
724, Salisbury H ouse, London, E .C .2.

Chem ical  Encyclopaedia . B y C. T. K i n g z e t t .  
Fifth  E d ition . Cloth, octavo, 1,014 pages, illus
tra ted . Price 40s. London : Bailliere, Tindall
and Cox.

Handbuch der Geophysik. Vol IV, P a r t  3, 
E rdbebengeographie, by D r .  A. S i e b f . r g .  Paper 
covers, pp. 687-1,004, illustra ted . Subscription 
price RM. 56, o rd in ary  price RM. 84. Vol IX ,

P a r t  I ; D e r A u fb au  d e r  A tm o sp h ä re , Die 
Schallausbreitung d er A tm osphäre, bv  Dr. B. 
G u t e n b e r g  ; W ärm ehaushalt der S tratosphäre 
(Pt. I), by  J. T i c h a n o w s k i  ; W ärm ehaushalt der 
S tra tosphäre  (Pt. II) , by Dr. R. M ü g g e . Paper 
covers, pp. 1-171, illustrated . Subscription price 
RM. 24, o rd inary  price RM. 36. Berlin : G ebrüder 
B orntraeger.

The Mineral Industry during 1931. Vol. X L. 
E d ited  by  G. A. R o u s h . Cloth, octavo, 735 pages. 
Price  72s. New Y ork and London : M cGraw-Hill.

Reports of H.M. Inspectors of Mines, 1931 :
1.— Scotland Division, by  J . M a s t e r t o n  ; 2.—  
N o rthern  D ivision, by  T. G r e e n l a n d  D a v i e s  ;
4.— N orth  M idland Division, by  J. R. F e l t o n  ;
5.— N orth  W estern Division, by  W . J. C h a r l t o n  ;
6.— Cardiff and Forest of Dean Division, by  
J. M a c l e o d  C a r e y  ; M idland and Southern 
D ivision, by  W . E. T. H a r t l e y . P aper covers, 
each price Is. London : H.M. S tationery  Office.

Lithium . Im perial In s titu te  M onograph. P aper 
covers, 27 pages. Price 6d. London : H.M.
S tationery  Office.

Quebec : A nnual R ep o rt of the  B ureau of Mines, 
1931, P a r t A, M ining O perations and Statistics. 
P aper covers, 154 pages, illustrated . Quebec : 
Bureau of Mines.

The Geology of South-W est Ankole and 
A djacent Territories w ith  Special Reference to  the  
T in  Deposits. B y A. D. C o m b e , w ith an appendix 
on th e  petro logy by Dr. A. W. G r o v e s . Geological 
Survey of U ganda Memoirs No. II . P aper boards, 
236 pages, illustra ted , w ith  m aps. Price Shs. 35. 
E n tebbe  : Geological Survey.

Gold Coast Colony : R eport on th e  Mines
D epartm en t, 1931-1932. P aper folio, 21 pages. 
Price 2s. London : Crown Agents for th e  Colonies.

South Australia : M ining Review for th e
half-year to  Decem ber 31, 1931, No. 55. P aper 
covers, 98 pages. Adelaide : D epartm ent of
Mines.

Safety Organizations at Lake Superior Iron 
Mines. U nited S tates B ureau of Mines Technical 
P aper 515. B y F. S. C r a w f o r d . P aper covers, 
32 pages. W ashington : Superin tendent of
Docum ents.

Mineral Resources of the United States,  1930.
P a r t I , pp. 691-748, Copper, by  C. E. J u l i h n  and
H. M. M e y e r . P a r t II , pp. 775-876, Petroleum , 
by G. R. H o p k i n s  and  A. B. C o o n s . W ashington : 
S uperin tendent of Docum ents.

Comité Spécial du Katanga : Annales du 
Service des Mines, Tome I, 1930 and  Tome II , 1931. 
P aper covers, large quarto , illustrated . Price, each 
p a rt, 30 francs. Brussels : Office de Publicité,
Comité Spécial du K atanga.

Brigade Signals .  B y J. B. S c r i v e n o r . Cloth, 
octavo, 176 pages. P rice  6s. Oxford : Basil
Blackwell.

COMPANY REPORTS
Rooiberg Minerals.— This com pany was form ed 

in 1908 and operates tin-m ining properties in the  
W aterberg  d istric t of th e  T ransvaal. The report 
for th e  year to  June 30 last shows th a t operations 
w'ere confined to  th e  alluvial p lant. The tonnage 
of m ateria l trea ted  am ounted to  72,315 short tons, 
th e  p lan t running for 314 days. The concentrates 
produced to ta lled  119-3 tons, conta in ing 60-35%
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of m etallic tin . The balance brough t in from  th e  
previous year was ¿3,510 an d  th e  reserve account 
of ¿16,000 was transferred  to  appropria tion  account, 
as well as ¿154 represen ting  unclaim ed dividends, 
th e  sum  available being ¿19,304. F rom  th is  sum 
th e  loss for the  year, ¿8,975, and  ¿50 in taxes were 
deducted , leaving a balance of ¿10,279 to  be carried 
forw ard.

Cam  and Motor.—Form ed in  1919, th is  com 
p an y  operates gold-m ining p ro p erty  in  th e  H artley  
m ining d istric t of Southern  Rhodesia. The rep o rt 
for the  year to  June  30 last shows th a t  295,000 tons 
of ore was m illed, th e  to ta l revenue am ounting  to  
¿515,585, as com pared w ith  ¿540,219 from
292,000 to n s in  th e  previous year. W orking costs, 
however, showed a considerable reduction  a t 
¿287,809, against ¿321,607, and  th e  ne t w orking 
profit, a f te r  allowing for th e  B.S.A. Co. royalty , 
was ¿201,985, against ¿191,601. D ividends paid 
during  th e  year absorbed ¿168,750, equal to  224%- 
T he to ta l ore reserves a t June  30 last were 
estim ated  to  be 1,000,000 tons, averaging 44s. per 
to n , as com pared w ith  878,000 tons, averaging 
48-1 s. p e r  to n , a t  th e  end of th e  previous year.

Anglo-Nigerian Corporation.—This com pany, 
form ed in  1929, has extensive in te rests in N igerian 
tin -m in ing  com panies in addition  to  m ining itself 
on  th e  Bauchi p lateau . The rep o rt for 1931 shows 
th a t  632 tons of tin  concentrates was recovered 
during  th e  year, as rom pared  w ith  869 tons in 1930, 
th e  average price realized being ¿67 12s. Id . p er 
to n , against ¿80 9s. 4d., th e  reduced o u tp u t being 
due en tirely  to  th e  restric tion  of o u tp u t imposed 
b y  th e  N igerian G overnm ent. The accounts for th e  
year, a fte r providing for unpaid  deben tu re  in te rest 
am ounting  to  ¿14,000 and  w riting  off developm ent 
and  prospecting expenditu re  and depreciation  
am ounting  to  ¿13,575, show a n e t loss of ¿27,464. 
The silver-lead areas held by  th e  com pany are now 
in  charge of care taker, b u t a new  area  some 38 miles 
no rth  of th e  m ain areas was pegged during th e  year.

Naraguta (Nigeria).— This com pany was form ed 
in  1910 and  works alluvial t in  p ro p erty  in  N orthern  
N igeria. The rep o rt for th e  y ear to  M arch 31 last 
shows an  o u tp u t of t in  concen tra tes am ounting  to  
223 tons, as com pared w ith 3574 to n s in th e  previous 
year, th e  price realized being ¿70 10s. 2d. p er ton , 
aga in st ¿69 17s. l i d .  The accounts show a ne t 
profit of ¿2,252, which, added  to  th e  sum  of 
¿35,277 brought in  from  th e  previous account, 
gave an available to ta l  of ¿37,529, w hich was 
carried forward.

Naraguta Korot.—This com pany was form ed 
in 1925 to  work a lluvial t in  p ro p e rty  in  N o rthern  
N igeria. The rep o rt for 1931 shows th a t  120-15 tons 
of tin  concentra tes was recovered, against 187J tons 
in  th e  previous year, th e  concentra te  realizing 
¿71 9s. 6d. p er to n , as com pared w ith  ¿74 4s. 4d. 
for th e  1930 o u tpu t. The y ea r’s w orking shows 
a profit of ¿2,113, as com pared w ith  a loss of ¿2,399 
in  th e  previous year, decreasing th e  deb it balance 
carried  forw ard to  ¿56,887. One new m ining lease 
and  one new w ater right were g ran ted  th e  com pany 
du rin g  th e  year.

Naraguta D u ru m i.— This com pany, form ed in 
1929, operates alluvial t in  p ro p e rty  in N orthern  
N igeria. The rep o rt fo r th e  y ear to  M arch 31 last 
shows an  o u tp u t of 54 tons of t in  concentrates, 
against 133-J to n s in  th e  previous year. Of th is  
am ount 40 tons was produced up to  Septem ber, 
1931, w hen th e  m ain  p lan t was closed down. The 
average price realized for th e  year's  production

was ¿73 7s. 5d. p e r to n , as com pared  with
¿70 12s. lOd. for th e  o u tp u t of th e  previous year. 
As from  April, 1932, th e  p ro p e rty  has been com
plete ly  closed dow n, th e  com pany s qu o ta  having 
been grouped w ith  th a t  of th e  N arag u ta  com pany. 
The accounts for th e  year u n d er review  show' a loss 
of ¿180, increasing  th e  d eb it balance carried  forward 
to  ¿8,220.

Selayang Tin.— Form ed in  1924, th is  com pany 
w orks alluvial t in  p ro p e rty  in  th e  K uala Lum pur 
d is tric t, F.M.S. T he re p o rt for 1931 shows th a t
713,000 cu. yd. of ground was tre a te d  b y  th e  dredge 
in  th e  period April 1-D ecem ber 31, th e  tin  con
c en tra te  recovered am ounting  to  142-6 tons. The 
o u tp u t realized an  average of ¿71 3s. 5d. p er ton, 
th e  year 's  w orking resu lting  in  a loss of ¿6,158. 
so th a t ,  a f te r  allowing for th e  c red it balance of 
¿3,777 brought in , th ere  rem ained  a d eb it of ¿2,381 
to  be carried  forw ard.

Renong Tin.— This com pany was form ed in  1913 
to  w ork alluvial t in  in  Southern  Siam, bu t, since 
1926, operations have been confined to  new er areas 
in  th e  F.M.S. The rep o rt for th e  y ea r to  June 30 
shows th a t,  u n d er restric tion  conditions, 836,371 cu. 
yd. of ground was trea te d , th e  t in  concentrates 
recovered am ounting  to  342-31 tons, which realized 
an  average of ¿91-5 p er to n . The trad in g  profit 
for th e  year w-as ¿8,156 and, a fte r  allowing for 
sun d ry  c red it item s and  adding  th e  balance of 
¿22,493 brought in  from  th e  previous account, there 
was an  available to ta l  of ¿36,809. Of th is  am ount 
¿3,750 was tak e n  for preference d iv idend , while 
¿3,357 was absorbed in  pay ing  a dividend of 
24% on th e  o rd in ary  share. O ther item s, including 
special expenditu re  on th e  rep a ir and  overhaul of 
No. 2 dredge, absorbed ¿11,471, leaving a balance 
of ¿18,231 to  be carried  forw ard.

D I V I D E N D S  D E C L A R E D
Central P rovinces M anganese.— 4% , less tax , 

payable O ctober 1.
C ham pion  Reef.— Is. 3d., less ta x , payable 

O ctober 15.
Changkat Tin.— 6d., less tax , payable Septem ber 

30.
Chosen Corporation.— 3Jd., less ta x , payable 

Septem ber 15.
El Oro.— 4d., less tax .
Gopeng Consolidated.— 3d., less ta x , payable 

Sep tem ber 30.
M a l a y a n  T i n .  —  l jd . ,  less tax , payable 

Sep tem ber 21.
Minerals Separation .— Is., less ta x , payable 

O ctober 20.
Murex.—20% , less tax .
M y s o r e  G o l d . — 6 d ., l e s s  t a x ,  p a y a b l e  

O ctober 22.
R enong Tin.— 6d., less tax , payab le  O ctober 10.
Waihi.— Is., less ta x , payab le  N ovem ber 1.
West African D ia m o n d .— 14<3., less tax , 

payable O ctober 4.

N E W  C O M P A N Y  R E G I S T E R E D
Uraba Gold.— C apital : ¿30,000 in 2s. shares. 

O bjects : To acquire in  an y  p a r t  of th e  w orld any 
lands, concessions, etc . ; to  search  for auriferous 
quartz , ore, petro leum , and  o th e r p roducts , and 
m ineral substances of all k inds, including diam onds. 
Office : 20, C opthall A venue, E.C.


