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EDITORIAL

T a meeting of representatives of zinc
producers in England, the continent
of Europe, Canada, and Mexico, held last
month, it was decided to curtail production
still further during the remainder of the year
to 10%, as against 5% during the first six
months. The rate of production for 1930
will be decided later.

OR some time the Governors of the
F Imperial College of Science and
Technology have had it in mind to extend
the Union and Hostel, owing to the popularity
of these aids to social life. A start was
recently made with the erection of the new
building, but at present the funds in hand
are only sufficient for the completion of two
of the intended five storeys, and an appeal
is being made for a further £18,000 in order
that the whole of the five storeys shall be
completed at one time. The new building
will complete the quadrangle, of which the
three other sides consist of the Union, Hostel,
and Botany and Biochemistry buildings.
The ground floor will contain two large
lounges, a committee or silence room, the
College bookstall, and a residential flat for
the warden, and the first floor will contain 33
study-bedrooms, thus increasing the Hostel
accommodation to 82. A scientific feature
of the new building will be a central heating
installation on the Sulzer electrical system,
whereby the water will be heated during
periods of the day when there is a minimum
demand for current.

N our January issue we wrote at some
I length on the forthcoming meetings of
scientific societies in South Africa. The first
of these is that of the British Association,

which commenced last month. Sir Thomas
Holland, in his presidential address,
developed still further his thesis on the

political importance of mineral resources and
suggested that the Kellogg anti-war pact
could be greatly strengthened if the two
chief producers—the British Empire and the
United States—combined to veto the supply
of ores and metals to non-complying nations.
Among other important communications was
one by Dr. John S. Haldane, who put forward
the suggestion that mining at great depth
should be done dry and the effects of sharp
silica counteracted by the addition of harm-
less rock dust. In the current month the
fifteenth International Geological Congress is

being held, and of the numerous papers
probably that of Dr. J. A. Bancroft on the
geology of the copper regions of Northern
Rhodesia will be the most interesting to our
readers. The M agazine, however, will
devote more special attention to the third
Empire Mining and Metallurgical Congress,
which is due to commence early next year.
At the present time it is only necessary for
us to draw attention to the pamphlet just
issued outlining the journey, the details of
travel, etc. Those contemplating the visit
should communicate with the Congress
Headquarters at 100, Fore Street, Johannes-
burg, or with the Institution of Mining and

Metallurgy, at 225, City Road, London
E.C. 2.

RESSURE of current matter of
P importance prevented our referring

to the celebration of the centenary of the
death of Sir Humphry Davy, which took
place during June at Penzance, his birth-
place. Addresses were given by Sir Humphry
Davy Rolleston, the eminent doctor, and
by Sir J. A. Fleming, the electrician, and
a wreath was placed on his statue at the
head of Market Jew Street. No doubt
the mining engineer considers Sir Humphry’
chief claim to fame was his discovery of
the principle of the safety lamp, which still
holds a place among coal-mine illuminants.
On the other hand, the metallurgist will
reply by quoting Davy’s work on the
fundamental laws of electro-chemistry as
his great tour de force. Mining engineer
and metallurgist, however, unite in blessing
him when they pay a visit to the dentist,
for was he not the discoverer of laughing
gas ? Other notable work done by him was
the production of metallic sodium and
potassium, the demonstration that chlorine
is an element instead of being the
" dephlogisticated marine acid ” as supposed
by Scheele, its discoverer, and that oxygen
is not the principle of acidity, as supposed by
Lavoisier. Davy won considerable success
as a public lecturer at the Royal Institution,
and in later years he became a power as
President of the Royal Society. As an
investigator he has been called excitable

and rash, and as a personality somewhat
theatrical, while his treatment of his
subordinates, notably Faraday, was not

all that could be desired, but his serious work
for science far overweighs these little failings.
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fT'HE bicentenary of the death of Thomas
1 Newcomen on August 5 1729, has
been celebrated by a joint meeting of the
Newcomen Society and the Devonshire
Association, held at Dartmouth, the birth-
place of the inventor. Though Newcomen’s
engine was the first practicable machine for
obtaining power from steam and was applied
fairly extensively to the drainage of mines,
it was not a permanent commercial success
owing to the large amount of fuel required.
The information available relating to his
work is very scanty and little is known of
him personally. The Newcomen Society has
done much in collecting stray facts, but much
more remains to be done in order to place him
in his true historical niche. It has been
established that he was an ironmonger who
supplied west country mines with steel and
other requisites and it was supposed he
was impressed with the necessity of com-
bating mine water in depth, but there is no
record of his aptitude for the study of the

problem or of his knowledge of other
people’s investigations. He must, however,
have known of Savery’s engine, in which

water is drawn upwards by the condensation
of steam in a device now associated with the
pulsometer, and also of Papin’s engine, in
which the same effect is obtained with a
piston and cylinder. He improved on the
work of these two inventors by introducing
valve-gear and the internal injection of
condensing water into the cylinder, the
former giving the automatic supply and cut-

Of steailli whirh made the machine self-
controlling. Eventually Savery, who had
obtained a patent, and Newcomen joined
forces and the engines were made on the
latter’s principle. Until recently the only
extant record of their work was a print dated
1719 of a “ Steam Engine near Dudley
pastiej invented by Savery and Newcomen
and erected by the latter in 1712.” In 1925,
however, an earlier print was discovered at
Worcester College, Oxford, which clearly
shows the self-acting valve-gear and the
injection apparatus. Other evidence as to
the nature of the engine is provided by the
designs on certain Cornish penny tokens and
by the illustrations of these in Borlase’s
book and other publications relating to the
county. It is known that a number of his
machines were at work in Cornwall for many
years until they gave way to the Watt
engines, one authority giving the number
at 66. The first was at Wheal Vor in Breage
district, which was erected some time
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between 1710 and 1714, and there are specific
records of plants in the Wendron district and
at Gwennap and St. Agnes, but the localities
where the remainder were erected are not
now known. There is no existing portrait of
Newcomen and no description of his appear-
ance. His only memorial is in Dartmouth
Town Gardens, but as a result of the recent
meeting it is hoped that his services to
engineering practice will be publicly
recognized in the centre of Empire. Why
not call the new bridge to be erected at
Charing Cross the “ Newcomen ” ?

Pyritic Ore-Bodies

The origin of the Rio Tinto and similar
massive pyritic ore-bodies has formed the
subject of discussion among geologists and
mining men for many years, and the theories
of magmatic and hydrothermal origin have
alternated in popularity. The magmatic
theory has been upheld by Scandinavian
geologists and it has been generally allowed
that the application of this theory to the
deposits in Norway has been justified. As
regards Rio Tinto that brilliant young
geologist, A. M. Finlayson, unfortunately
killed in the Great War, brought once more
the hydrothermal theory into prominence.
Six years ago the whole matter was discussed
at the Institution of Mining and Metallurgy,
when the late H. F. Collins presented a
review of current knowledge, and he, too,
inclined to hydrothermal replacement. More
recently Mr. A. M. Bateman, the dis-
tinguished American geologist, made an
extensive examination of the region and
published his views in Economic Geology
in 1927, arguing in favour of hydrothermal
replacement. The latest contributor to the
discussion is Mr. G. Vibart Douglas, chief
geologist to the Rio Tinto Company, who,
after writing brief notes for Nature and
Economic Geology and presenting a paper
to the British Association last year, has
presented his views in the Geological Magazine
for July. Mr. Douglas endorses Mr. Bate-
man’s views and gives additional evidence
in favour of replacement. He draws atten-
tion to the structure of the stockworks where
veins containing sulphides exist in the
porphyry. He shows that the veins, whether
a metre ora millimetre wide, are of the same
composition, and argues that this uniformity
demonstrates that all were deposited by the
same carrier, and that it would be impossible
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for a magma to traverse these veins for
any distance and stay liquid. He also shows
that horses of both slate and porphyry
actually do exist in the ore, in spite of
asseverations to the contrary which have
frequently been made. Moreover he brings
evidence that on the slate contact ore can
be found which has inherited the cleavage
of the slate, with the same orientation.

Perhaps, however, the most interesting
feature of Mr. Douglas’s paper is the war
which he carries into the Scandinavian
geological camp by expressing his opinion
that conditions at Orkla and Sulitelma
can be equally well if not better explained
by the replacement than by the magmatic
theory. He had had the advantage of
Professor Vogt’s personal exposition of the
magmatic theory, but his own work in the
field at Sulitelma did not, in his opinion,
confirm  Professor Vogt’'s views. For
instance, he found remnants of schist
within the ore having the same orientation
as the hanging-wall and foot-wall and noted
that the massive ore has no chilled margin
such as would be expected if the ore had been
intruded asa magma. Mr. Douglas’sevidence
in favour of replacement at Sulitelma is
quite brief, and no doubt all geologists would
be glad if he would expand his arguments
in greater detail.

The mention of the stockwork of sulphide-
bearing veins in porphyry draws attention
to the fact that this type of deposit is now
receiving the attention of the mining
engineers at Rio Tinto. In his speech to
shareholders three months ago the chairman,
Sir Auckland Geddes, mentioned that these
deposits are in course of development and
that concentration plant has been erected
for their treatment  Thus in the future
Rio Tinto will no longer be solely identified
with the mining of massive pyrites.

Australian Geophysical Investigations

Two years ago announcement was made
that the Australian Development and Migra-
tion Commission, of which Mr. H. W. Gepp
is chairman, intended to conduct geophysical
tests on a large scale, with a view to assisting
the mining industry. At the time Mr. Gepp
and associates presented a paper on the
new prospecting methods to the Australasian
Institute of Mining and Metallurgy, thus
greatly increasing the public interest therein,
and it was decided to establish an Im-
perial Geophysical Experimental Survey,

the funds being provided by the British and
Commonwealth Governments, to carry out
Mr. Gepp’s idea. Mr. A. Broughton Edge
was appointed head of the organization and
has already spent a term in the Common-
wealth. When recently in London he briefly
outlined for the benefit of the Magazine
the progress of the work in which he is
engaged.

The work undertaken at first consisted
chiefly of a comprehensive study of the
various methods and the instruments and
equipment employed, the investigations
being made on a field scale. In this way an
idea was obtained of the special applications
and the limitations of the various instru-
ments and processes. The preliminary
investigations on these lines having been
completed, specific applications of the
methods were undertaken in the field. A
gravimetric survey of the brown coalfield
of Victoria has already been completed.
Another gravimetric survey is now being
made in the Lakes Entrance district in which
borings for oil have been carried out during
the last two years, and a magnetic survey is
being made, if it is not already complete, of
the same area. Subsequent to the testing of
different electrical methods in various parts
of New South Wales, notably the Lake George
copper area, the several parties working this
system visited Tasmania, where the silver-
lead and copper-nickel lodes of Zeehan and
the tin-bearing pyrrhotite sills of Renison

Bell received attention. One of these
electrical parties is being sent to West
Australia, where the Northampton lead

deposits will probably be examined. Another
party, specializing in the seismic method,
commenced work on the Gulgong auriferous
deep leads, New South Wales, and may later
be engaged in the Lakes Entrance area
It is intended wherever possible to follow
up the investigations by drilling campaigns
with the object of proving the results
obtained. This course is not always easy to
arrange on account of objections raised by
land owners, but as the various Mines
Departments are giving valuable assistance
to the Survey any difficulties that arise may
be smoothed down. A case where definite
arrangements for drilling have been made is
the Renison Bell.

Six or seven electrical types of prospecting
are being studied. In this connection one of
the problems to be tackled is to ascertain
the effect of saline waters on the electrical
survey and, as a corollary, to apply electrical
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methods, if possible, to the location of
underground waters. The presence of under-
ground saline waters—which are widespread
in Australia—would appear to have a
restricting influence on the electrical prospect-
ing of such regions as the Moonta and
Wallaroo copper areas (South Australia) and
the Northampton lead field (West Australia),
while the location of underground fresh water
is of particular agricultural importance in the
Mallee (Victoria) and for the 3,500 farms
scheme of the Development and Migration
Commission in West Australia. Before the
Survey ends early next year practically all
known systems of geophysical prospecting
will have been tested over a wide range of
mineral occurrences. The keen interest of
Australian metallurgists and mining men
and the support of a strong Committee in
Great Britain in the work of the Survey
should ensure the production of a report
well worthy of close attention and justifying
the expenditure incurred.

The Tin Position

In our last issue we commented briefly
on the calling of a meeting of leading tin
producers, held just prior to our day of pub-
lication, having for its object the considera-
tion of a proposal to form a tin producers’
association, the function of which would be
to stabilize the price and rationalize the
output of the metal. This meeting was duly
held, under the chairmanship of Sir Edmund
Davis, and 167 companies were represented.
The immediate result of the meeting was
the passing of a unanimous resolution to
establish such an association, followed by
the nomination of a Provisional Council
of 21, of whom 14 represented Malaya, two
Nigeria, two Siam and Burma, two Cornwall,
and one Australia. It isunderstood that this
council’s duty is to discuss the various
arguments for and against the establishment
of a control and to suggest the most feasible
propositions, if a control is decided on.
A statement by this council has been
promised, but up to the time of writing has
not been published. We have before us a
list of the members of the Provisional Council,
but no good reason exists for reproducing
it here, as there is some doubt whether all
those nominated will serve.

On general principles the idea of a control
has recently won a certain amount of
cautious support from influential people
who at first were not favourable, but there
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are still waverers and out-and-out objectors.
No doubt the ultimate decision of both
supporters and waverers will depend on
the nature of the actual proposals put
forward and until this stage has been reached
it is futile to make comments or criticisms
here. It is obvious, however, that under
present conditions of tin production it will
be difficult to arrive at any scheme which
is to the direct commercial advantage of
everybody, and whether any group of business
men can be induced to adopt an attitude
that verges on the altruistic is open to
doubt. If any proposals are forthcoming
whereby the price could be stabilized at,
say, £250 and the floating of new properties
restricted to probable requirements they
should receive support, and if the market
should right itself automatically in the
meantime—as it gives indications of doing
at present—the deliberations of the council
should not be suspended but preparations
made for the future.

While writing on tin rationalization and
a producers’ association it is appropriate
to mention another step taken with a view
to benefiting the tin industry—the formation
of a Tin Applications Committee, the
function of which is to encourage metal-
lurgical research in tin and its alloys. A
number of companies representing the tin
mining and smelting industries have sub-
scribed funds for conducting this branch of
research and have placed the work in the
hands of the British Non-Ferrous Metals
Research Association. The duty of the
Tin Applications Committee will be *“to
collect and disseminate a greater knowledge
of the properties of metallic tin, to investigate
the rational and economic scope of the
metal’s chief industrial applications, to
seek possible new uses for tin and tin alloys,
to keep manufacturers and consumers
informed as to the results of research, and
to encourage and support study and research
in the above field.” The main objects of

the committee are, of course, excellent,
but there is one aspect of this question
to which attention may be drawn. We refer

to the seeking of possible new uses for tin
and tin alloys. In view of the approaching
famine in tin, which, according to the
authorities, is due in a few years, it may not
be altogether wise to extend its consumption.
Rather it would be better to seek for depend-
able substitutes wherever possible, and to
confine the use of the metal to applications
where it is entirely unreplaceable.



REVIEW OF MINING

Introduction.—The summer holidays are
here and the City will be a dull place for a
month or two. There is some expectation
of dear money, owing to the unusually large
exports of gold. The Parliamentary recess
withdraws direct public notice from the
Government’s intentions as to future legisla-
tion, but members of the Cabinet are not
far from the centre of affairs and are doubt-
less preparing their plans in readiness for
the re-assembling of Parliament.

Transvaal.—The output of gold on the
Rand for July was 853,370 oz. and in the
outside districts 36,110 oz., making a total
of 889,480 oz. The natives employed on the
gold mines at the end of the month totalled
190,031, as compared with 192,595 at the
end of June.

Payable ore at the Onverwacht platinum
mine in the Lydenburg area is approaching
exhaustion and the company announces that
stoping may cease before long. This company
started milling early in 1926 and has paid
dividends totalling 27J% on a capital of
£450,000. The failure of the ore-body in
depth is a disappointment to the Central
Mining group.

Rhodesia.—The gold output of Southern
Rhodesia for June was 48,406 oz., as com-
pared with 48,189 oz. for May. Other out-
puts for June were: Silver, 7,203 oz ;
coal, 88,741 tons ; chrome ore, 38,562 tons ;
asbestos, 3,355 tons ; mica, 17 tons.

The report ofthe Shamva Mines shows that
developments have continued unfavourable
lately and the future of the property
depends on the results obtained during the
work done on the recommendation of Dr.
Malcolm Maclaren made earlier in the year.
During 1928 the ore treated was 573,400
tons averaging 301 dwt. gold per ton,
and during the same time the ore disclosed
was 297,878 tons averaging |'ll dwt. The
reserve now stands at 725,000 tons, averaging
32 dwt.

Particulars of the Bwana M’Kubwa Copper
Mining Co. are given elsewhere in this issue.
The most important assets as regards the
future are the N’Kana mine and interests
with the Rhodesian Selection Trust in the

N’Kana Concession. At N’Kana mine
drilling has indicated the existence of
35,000,000 tons of ore averaging 4'2%

copper, of which 31,000,000 tons is sulphide
and the remainder mixed oxide and sulphide.

As regards N’Kana Concession, similar
deposits are being proved at Mufulira and
other properties. At the Bwana M’Kubwa
mine many improvements have been
introduced into the ammonia process for
treating the oxidized ore and it is estimated
that the July output of 600 tons of copper
by this process will yield a profit of £5,000.
It is of interest to note that the company is
engaging mining labour from the North of
England coal mines.

The N’Changa Copper Mines, Ltd., reports
that at the beginning of the current year
the amount of mixed oxide-sulphide ore
was estimated at 31,000,000 tons averaging
3'85% copper and that more recent borings
have made it possible to increase this
estimate considerably, both as to tonnage
and copper content. It is also notable
that the proportion of sulphide to oxide is
increasing. Two recent bore-holes indicate
an average of 5'1% and 6'2% copper, of
which 2'7% and 3'4% respectively are in
the form of sulphides. When these ore-bodies
are developed it is intended to employ
Minerals Separation’s copper segregation
process for their treatment.

Since further capital was subscribed for
Loangwa Concessions in February last
the company has received further prospecting
rights which cover the whole of the remainder
of North-Eastern Rhodesia not at present
granted to any other party. This increases
the total area held under concession from
84,000 square miles to 134,000 square miles.
Prospecting is being undertaken energetically
in various localities.

It was recently announced that Mr. Charles
H. White had been sent by Mr. Leslie
Urquhart to prospect for copper in the
North Charterland Concession. Mr. White
reports that several zones carrying copper
and iron pyrites have been discovered and
he advises that the option now held by
the Mining Trust, Ltd., should be exercised.
A company will be formed to continue
exploration and development.

The Gaika Gold Mining Co. gives pre-
liminary figures showing the result of
operations for the year ended April 30 last.
During this period gold worth £97,972 was
produced from an unspecified amount of
ore and the mining profit was £11,268. This
does not include any allowance for expendi-
ture on development, which is estimated at
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113,115. On the whole development results
were disappointing.

Tanganyika and Nyasaland.—A year
ivedjj? ago the Nyasaland Minerals, Ltd., was
teB+ v formed by the National Mining Corporation

and others to examine mineral areas,
5. Mr. W. H. Rundall being sent to Tanganyika
. and Mr. Baldwin Davies to Nyasaland.
oil & Col. Villiers is chairman and Messrs. R.
.. WoeM Annan and E. W. Janson are on the board,
. @Wb; while Mr. Stanley H. Ford is consulting
‘@®sc engineer. Mr. Rundall has reported hope-
® T fully on the Ufipa and Rukwa coal areas
and on the Kidete copper region, while
f Mr. Davies has concentrated on the Sumbu
ftectj coaf deposits. It is noteworthy that the
'iL Governments of the East African states are
WIDios? anxious to obtain local supplies of coal. The
dneer: board is issuing an additional 550,000
M on® shares of Is. each to continue prospecting
r lohast; and development.

Belgian Congo.—In his speech to share-
dalyicet; holders in  Tanganyika Concessions Sir
gtloelk Robert Williams said that Union Miniére
adfibc is now within sight of a yearly output of
forgeddd 200,000 tons of copper, additional plant
Watltt being under construction to provide for
reddf). the increase over the present yearly rate,
sqme 120,000 tons. He also reported that develop-

ments are excellent at the Kansanshi mine
tHvasshi over the border in Northern Rhodesia,
5 inFor' which  was the original property of
iveddtaf Tanganyika Concessions before the interest
‘Wdeftee was taken in the Katanga mines,
lwsarin Gold Coast.—The Ashanti Goldfields
pm 1' Corporation reports excellent developments
utrade on Obuasi shoot and on the * new
it make.” On the 23rd level Obuasi shoot
‘chtila\ cross-cut No. 5 showed a width of 10 ft.

averaging 30 dwt. gold per ton. On the new

ittu make a cross-cut on the 2oth level gave
UT > 25 dwt. over 9ft., one on the 21st level
238 dwt. over 20 ft.,, and one on the 23rd

myruj  level 55 2 dwt. over 29 ft.

"G Taquah and Abosso Mines is still in a
6 sla”e Of transition and the accounts for the
a”"j ear ended March 31 last show an adverse
0« » » alance of £g 5gg At the end of August,
,donh 1928, the ore at Taquah was exhausted and,

ford## owing to rearrangements in working, it was

nat not possible to send much ore from the lower
gt and richer levels at Abosso to the mill, so
ig® f that the supply of ore came from the older
fldeflp,, lower grade sections of the Abosso and
wrfiln  Adjah Rippo.

@i d The Ariston Gold Mines, which started
ns/E® producing at the end of last year, reports a

weefaB serious accident to the power plant, which
hisesO
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has rendered a stoppage of milling operations
necessary. The reconstruction of the
company has thereby become necessary.

Nigeria.—The latest company to come
under the influence of the Anglo-Oriental
group is Ropp Tin. This property is to be
acquired by the London Tin Syndicate, the
purchase price being 140,000 shares of £1
each in the syndicate, each holder of six
Ropp shares of 4s. each receiving one new
share. The chairman of Ropp is Sir Edmund
Davis and the Consolidated Gold Fields acts
as consulting engineers.

Australia.—Shareholders in the Mount
Morgan Co. have received £1,000,000 from
the liquidators, being a return of 20s. in the
pound. In addition the mine and remaining
assets have been sold to a syndicate for
£70,000. This syndicate will form a new
company and raise £100,000 for the purpose
of operating the mine, employing a leaching
and precipitation method.

The directors of the Wiluna Gold Corpora-
tion state that recent operations have been
centred on the preparation of the mine for an
initial output of 40,000 tons of ore per month,
chiefly from the East lode. As regards
metallurgical extraction, experiments have
indicated a further profit of Is. 6d. per ton,
due partly to increased recovery and partly
to a reduction in costs.

Tasmania.—The Federation Tin Mines,
which started milling in February, is now
drawing up a scheme for doubling the plant
and for redeeming the debentures.

New Guinea.—The Ellyou Goldfields
Development Corporation has decided, in
order that Australian shareholders shall not
be liable for British income tax, to form the
final operating company in Australia and
not in England. A new company, to be
called New Guinea Goldfields, is to be formed
and three English directors, Messrs. Leslie
Urquhart, Arthur Dickinson, and Deane P.
Mitchell, are in Australia arranging for its
registration.

Malaya.—Kampar Malaya Tin Dredging,
Ltd., was formed in March, 1927, by the
Anglo-Oriental group to treat alluvial tin
ground on the Kampar River, Kinta district.
It is now announced that the dredge started
operations on June 2 and during that month
extracted 50 tons of tin concentrate from
123,700 cu. yd. of ground. The monthly
output will gradually increase, as the capacity
of the dredge is 215,000 cu. yd. per month.
The yield per yard was 0'9 Ib., which for a



72 THE MINING MAGAZINE

start shows up well against the estimated
value of the ground, which was given at the
time of flotation as 1 Ib. per yard in 20,000,000
cu. yd. and 0'75 Ib. in 3,000,000 cu. yd.

It will be remembered that the Kay Yew
(Kinta Valley) Tin Mines, which operates
an unusual type of tin property in Kinta
Valley, found last year that the results were
not up to the estimates in the prospectus,
and commissioned Mr. L. G. Attenborough
to make an independent examination. Mr.
Attenborough’s report was unfavourable
to the property. The directors and vendors
were not satisfied with the adverse report
and they appointed as manager Mr.
Frederick Wickett, who reported for the
vendors, and elected Mr. Nance Williams
to the board. Mr. Wickett and Mr. Williams
have a long experience of Malayan mining
and it now rests with them to prove the
accuracy of their views.

Canada.—In our May issue it was recorded
that the Consolidated Mining and Smelting
Co. of Canada was proposing to manufacture
sulphate of ammonia from nitrogen fixed
from the air, in addition to making super-
phosphate fertilizer as at present. It is
now announced that the company has decided
to spend between seven and eight million
dollars during the next two years on ammonia
plant, which will make sulphate and phos-
phate of ammonia. This plant will have a
daily capacity of 35 tons of fixed ammonia.

United States.—The liquidation of
the Arizona Copper Co. has been concluded
by the payment of a final dividend of
3s. 5d. pershare, making a total distribution
of 42s. 5d. per 5s. share. It will be remem-
bered that the property of the company
was acquired in 1921 by the Phelps Dodge
Corporation in exchange for 50,000 shares
of s100 each. These shares were recently
disposed of for cash and resolutions passed
to distribute the assets and wind up the
company. The company was formed in
1884 and was a pioneer of southern Arizona
development.

Venezuela.—Owing to the limited
amount of development done during the year
ended January 31 last the New Gold Fields
of Venezuela reports that the reserve remains
substantially the same as that for the pre-
vious year, namely 191,670 tons averaging
9'5 dwt. gold per ton. In addition probable
ore is estimated at 82,070 tons averaging
9'8 dwt. During the year 16,069 tons was
milled yielding 11,700 oz. In orderto provide
the funds required for development and

equipment the capital of the company is to
be increased from (1,000,000 to (1,500,000,
and (250,000 is to be raised forthwith.

The Carabobo Venezuela Gold Mines, Ltd.,
is to be wound up, as the new board is not
prepared to finance operations owing to the
uncertainty of the position. The property
was acquired in 1927 and the plan was to
unwater the property before deciding on a
development campaign. Progress has not
been made with these plans and when repre-
sentatives of Messrs. Lewis and Marks were
appointed to the board in May an inquiry was
instituted, with the result above indicated.

Yugoslavia.—Particulars of the Trepca
Mines, Ltd., one of the Selection Trust
group, are now available. This company was
formed in 1927 to acquire the Trepca mining
concession and other mining rights and has
devoted special attention to the Stantrg
lead-zinc-silver deposit, which is situated five
miles east of the town of Kosovska Mitrovica,
and about 200 miles north of Salonika. The
ore-body is a replacement in limestone and
it has been developed by means of adits.
It is estimated that 1,750,000 tons of ore has
been proved or indicated, averaging 11'5%
lead, 10'5% zinc, and 3 oz. silver per ton.
Last month 1,600,000 shares of 5s. each were
subscribed at par, the funds being required
for a concentrating plant with a capacity of
500 tons per day.

National Smelting Co.—The report of
this company for 1928 shows a profit of
¢184,212, against 176,092 for the previous
year, and dividends of 10% were paid on the
preference and ordinary shares. The profits
were made partly from dividends on share
holdings, of which Burma Corporation is the
most important, and partly from the produc-
tion of zinc at Swansea Vale. Since the close
of the financial year a portion of the distilla-
tion plantat Avonmouth has been broughtinto
operation and it is hoped that before the end
of the current year the whole of the first
section will be running. Owing to conditions
having changed since the company was
formed during the War, the directors have
decided to form a new company to be called
the Imperial Smelting Corporation to take
over the business. The contract to smeit
Australian zinc concentrates is about to
expire and the company has made arrange-
ments for the treatment of lead and copper
ores as well as zinc material. This change
in the basis of operations renders it desirable
to have an entirely new organization, which
will be able to expand unrestrictedly.
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5 THE HISTORY OF MAGNETIC AND ELECTRICAL
PROSPECTING FOR ORE
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By HANS

LUNDBERG

The author, well known to readers of the Magazine as a pioneer of modern methods of prospecting, gives an outline of the
development of geophysical methods, particularly with regard to their development in Sweden.

Introduction.—The art of geophysical
prospecting was used very early in Sweden,
possibly earlier than in any other country.
A reason for this may be found in the geo-
logical mode of occurrence of ore deposits
in Sweden and in the studies made during
the earliest development of the Swedish
mining industry. Mining was started on a
large scale as early as the 13th century, when
important iron and sulphide ore deposits
were discovered in the central regions of
Sweden in the provinces called Bergslagen.
There, ore-bodies that outcropped at the
surface were first explored. At that time the
technique of mining was not highly developed
and, on account of heavy water flow, it was
impossible to mine to any great depth. New
deposits constantly had to be sought and
prospecting therefore was carried on rather
intensively. At the beginning of the 17th
century most of the ore deposits outcropping
at the surface had been discovered in Bergsla-
gen and the great demand for more ore made
it necessary to search for deposits concealed
from view. The situation gradually became
acute, especially in the iron industry, which
was in the hands of a great number of small
operators without sufficient resources to
consolidate the industry and systematically
mine a few deposits on a large scale as, for
example, was the case at the large copper
and silver mines, which even at that early
date had the support of the Swedish
Government.

M agnetic Prospecting.—The technique
of geological prospecting existing at that
time in several other mining countries
(see Agricola’s “ De Re Metallica ™) could
not be applied in Sweden for several reasons.
Geological prospecting was then based on
the study of outcrops, the weathering of
which was especially studied, and con-
sequently the methods were applicable
only in countries which had little or no
glaciation. Furthermore, geological ex-
perience was at that time mostly confined to
more or less regular veins or vein systems with
regular strike and dip. The Swedish ore
deposits, on the other hand, are lenses con-
formably bedded and more or less following

73

the folds of the region and thus belonging
to a type which geological science at that
time could not master. On the other hand,
the ore deposits in Bergslagen, particularly
the iron ore deposits, are in general magnetic,
a physical characteristic which at that time
was known and thus could be utilized for
prospecting purposes.

At the beginning of the 17th century,
Sweden was the largest producer of iron and
copper, then dominating the world market
in about the same way as does the United
States at the present time. During this
time of material development, there was a
great advance in science and technique.
The intensive development of the mining
industry constantly demanded discovery of
new ore deposits and skilled scientists and
engineers in close touch with the industry
developed the use of geophysical methods.
The magnetic properties of magnetite were
known in early antiquity, but for prospecting
it was not used until the beginning of the
17th century. The first document referring
to this method of prospecting is found in
correspondence from the State Chancellor
in Sweden, Axel Oxenstjerna, and is dated
around 1630. By the end of the 17th century
a great number of iron ore deposits had been
discovered by the magnetic method. The
instrument used was the sun dial compass
and the ore-bodies were located by reading
anomalies of the declination as compared
to the normal value. Even if the instruments
were rather simple, a field technique of
magnetic prospecting was developed to great
perfection, which may be seen from several
papers written during the 18th century.
Prospecting was carried on by men especially
trained for this purpose who may be
considered the predecessors of the economic
geologist and geophysicist of our time. These
experts prospected large tracts both in the
known ore regions and far outside. Magnetic
maps resulting from their work have been
preserved.

Development of Field Technique and
Instruments.—The technique of field work
developed at this early stage has been a very
great help to the prospecting work in our
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time, as it was early learned to plan and
apply the prospecting so as to suit the con-
ditions, the occurrence and size of the ore-
bodies, and that due regard had to be given
to geology and thus render the prospecting
as effective as possible. In this tradition,
in fact, is found the explanation of why
geophysical prospecting later reached the
highest development of the art in Sweden.

Prospecting with the sundial compass
was, however, a rather difficult and lengthy
procedure, the strength of the reading
depending upon the position of the ore-body
in the earth’s magnetic field. Further,
observations could only be taken on sunny
days. Therefore, the invention of the miner’s
compass was a very great step forward.
This invention was introduced sometime
around the end of the 18th century, but the
name of the inventor is not known with
certainty. By using the miner’s compass the
anomalies in inclination of the magnetic field
are observed. This was a rather important
step, as it was possible to work independently
of the horizontal orientation. Further,
above an ore-body the vertical component
of the magnetic field is much more pro-
nounced than the horizontal, especially in
Sweden, being so far north and closer to the
earth’s magnetic pole. The miner’s compass
became a very much used instrument and,
as a result, a great number of new deposits
were discovered. The magnetic indications
thus discovered were of various strengths.
To begin with (especially when the instru-
ments were still of crude design), only the
strongest indications were investigated and
those of weaker character were disregarded.
Later on, as the stronger indications had
been followed up, the weaker ones were
investigated more closely, and it was found
that several of the weaker indications
corresponded to valuable ore-bodies, the
weak reaction depending upon great depth
of overburden or only slight content of
magnetite. The latter case was found on
sulphide deposits where, instead of magnetite,
pyrrhotite caused the reaction.

Discovery of Sulphide Ore by
M agnetic Surveys.—By using a more
highly developed and sensitive miner’s

compass and taking due regard of weaker
indications and their relation to the general
geology of the region, it was possible to find
even sulphide deposits and thus compensate
for the gradually decreasing ore reserves.
Among deposits discovered in this way were
the Kaveltorp mines in 1849 and Saxberget

mines in 1880, each containing more than
one million tons of zinc-lead-copper ore.
Improvement of M agnetic Instru-
ments and Methods.—In the middle of the
19th century, the theory for the magnetic
field around magnetic bodies was worked
out mathematically and it was found that
complete information as to the magnetic
field could not be derived by determining the
direction only, as had been the case when
using the sun dial compass as well as the
miner’s compass. The intensity of the
magnetic field had also to be determined.
Instruments  suitable  for  determining
intensity in the field for prospecting purposes
were made in the early eighties by Prof. R
Thalen and E. Tiberg, a young mining
engineer. At first these instruments, the
“magnetometer” and the “inclinator”
as Tiberg called his instrument, were used
only for detail investigation of the magnetic
indications, while the reconnaissance work
was still carried on by using the miner’s
compass. Later when the new instruments—
especially the inclinator—were developed
to a high degree of perfection and usefulness
in the field, the use of the miner’s compass
gradually ceased. The advantage of the new
instruments was that the readings could be
obtained and expressed in figures and were
easily plotted on a map. Thus the magnetic
anomalies became easier to interpret and
often from readings carefully plotted a
general idea of the form and characteristics
of the ore-bodies could be gained. A very
great number of magnetic maps were made
in this new way, which added considerable
experience to the general knowledge of the
art of magnetic prospecting. In order to
obtain and use the magnetic methods fully,
it is necessary to work the geophysical
picture, derived magnetically, into the
geological structure and thus avoid mistakes
and, on the other hand, make the interpreta-
tion and conclusions more accurate. As
long as the magnetic prospecting was carried
out in the Bergslagen area of Central Sweden
and only the strongest indications were
followed up, the risk of working on indications
that were not caused by bodies of ore was
rather slight. It is true, however, that
sometimes the ore found was not very good
and sometimes too low grade or of insufficient
quantity to be of commercial importance, but
as a whole it was the experience that nothing
but ore could cause strong magnetic reactions.
Results were less satisfactory, however, in
prospecting the large areas' in Northern
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Sweden during the latter part of the 19th
century. A few of the largest ore deposits
forming mountains of ore were known as
early as the 17th or 18th century, but as a
whole the geology of the formation and ore-
bodies covered by glacial moraine, muskegs,
and swamps was hardly known at all. The
construction of the railroad through this
district in the nineties, however, caused a
rush the like of which had not been witnessed
in Sweden since the medieval rush to the ore
district in Central Sweden. The prospectors,
who often were Lapps, searched the district,
using a miner’s compass and inclinator, and
made magnetic maps of their observations.
Trenching and diamond drilling were per-
formed on the basis of these maps.

A number of large ore-bodies containing
several million tons of rich iron ore were dis-
covered in this rush, but it was found that
several indications did not correspond to any
ore, but were caused by weak disseminations
of magnetite or breccias in the ore-bearing
porphyries, and sometimes also basic intrusive
rocks caused strong magnetic attractions,
due to slight dissemination of titaniferous
magnetite. These failures were caused, to
some extent, by the fact that the intensity of
the magnetic held is greatly increased with de-
creasing distance to the North Pole ; so that
even low-grade deposits of magnetite or mag-
netic minerals there will give much stronger
reactions than in the central part of Sweden.
In the Lapland areas the outcrops are still
scarcer than in Central Sweden, and thus the
geological structure is not so well known.
Therefore, non-commercial indications could
not be eliminated without relatively extensive
campaigns of trenching or drilling. After
a great deal of money had been spent during
the early stages of the rush in examining
such valueless magnetic indications, one
became more cautious before performing
expensive development work, and therefore
studied the magnetic conditions in more
detail and tried to ascertain whether the
indications were situated within the ore-
bearing formation or if it could possibly be
caused by valueless rocks. Later, during
the prospecting rush in Northern Lapland,
the magnetic surveys as a rule were conducted
and interpreted by skilled geologists, thus
reducing the number of failures to a
minimum, in spite of the fact that the value-
less indications were more frequent within
the sections prospected later, as compared
to those areas covered in the early part of
the rush. During the latter period of the
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rush, the experience was widened and two
new causes of magnetic indications were
found, namely, extensive horizons of sedi-
ments containing some magnetite (similar
to banded ironstone) and, further, graphitic
slates with pyrrhotite (black schists.)

Recent Discoveries of Large Bodies
of Iron Ore.—Still another important
improvement was made during the Lapland
campaign ; the systematic planning of the
reconnaissance work so that no blank spaces
were left uncovered and also so that no
duplication of work was done. Two ore dis-
coveries in 1918 clearly showed the necessity
for systematic work. On one occasion, the
wife of one of the leaders in charge of the
prospecting campaign went out berry-picking
close to the large iron ore area Kiruna and
she happened to notice that her miner’s
compass, which she always carried with her,
was pointing vertically, which information
resulted in the discovery of the great Vieto
ore-body. The other occasion was the
finding of the huge Kaunisvaara ore-body
in the Pajala area, where mining had been
carried on since the 17th century. Both of
these areas were supposed to have been
sufficiently prospected during the first period
of the rush. Kaunisvaara, with its 100,000
to 150,000 tons of iron ore per metre depth,
is mostly high-grade and is probably the
largest find so far made exclusively with
geophysical methods. This find also shows
how far the efficiency of a prospecting cam-
paign can be carried, if it is planned,
conducted, and carried out by geologically
skilled and qualified persons. The survey,
which comprised an area of about 1,000
square kilometres, was planned and super-
vised by A. Gavelin, Director of the
Geological Survey of Sweden. The survey,
including the inclinator work, was carried
out, without any assistance, by one of the
foremost geologists in Finland, Dr. Tanner.
The work included a network of lines
surveyed with an inclinator, and outcrops
in the way were also studied ; detailed survey
of the most interesting indications was made
and explorations of the Kaunisvaara ore-
bodies were conducted. The whole survey
was completed during one short summer
season at a very low cost.

M agnetic Surveys of Geological
Horizons.—Extensive magnetic surveys
have been carried out during the last few
years in the Skellefte area. Strong magnetic
anomalies were very common here. In no
case, however, were they caused by iron ore,
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but by pyrrhotite, generally as an accessory
constituent in graphitic phyllite (black
schist) and also as the main constituent in
the sulphide ores. Most of the sulphide
ore-bodies discovered were non-magnetic
and therefore the magnetic survey could not
be used as a general method, but it was of
great assistance in interpreting electrical
indications and also in the study of the
structure where bedrock was extensively
covered by glacial moraine. The magnetic
black schists form a characteristic horizon
in the rock series close to the ore horizons
and are now used as the key horizon,
especially when planning electrical surveys.
The mapping of magnetic key horizons in
areas with heavy overburden has been done
to very great extent in North America in
iron and copper-bearing ranges around the
Great Lakes.

M agnetic Surveys in North America.—-
The magnetic methods of surveying came
from Sweden to the United States as early
as the 18th century and a great many bodies
of iron ore were located by these methods
in New Jersey and New York. The Swedish
influence may also be seen in some of the
names of these discoveries ; for example,
Dannemora. The sun dial compass was
used mostly for this work and this instrument
was also later used in the sensitive surface
work of the iron ore ranges of Lake Superior,
although these were carried out at the time
when the miner’s compass or its modified
form, the dipping needle, had been in use in
Sweden for quite a long time. Later, when
the dipping needle was introduced into the
United States, the inclinator was being used
in Sweden. In the United States and Canada
the dipping needle still seems to be preferred
to the inclinator, although the latter gives
the simplest and clearest picture of the
rpagnetic conditions.  Probably this s
because of the misconception common also
in Sweden, that the inclinator is not equal
to other instruments as a field instrument for
rapid reconnaissance, where great accuracy
is required. However, this is a misunder-
standing which the work of the Geological
Survey of Sweden has shown clearly 1 and
it is found rhat with the inclinator one can
make the observations farther apart than

1 By using the inclinator it is possible to take
500 to 700 readings in eight hours. Then one
square mile with observations at every 100 ft.
could be covered by one observer and two hands in
about one week. On the other hand, with the

magnetometer about 100 readings may be taken per
day and with a variometer about 20 to 30.

with the older instruments and still be able
to combine the results into a picture of the
magnetic anomalies. In recent years, a very
sensitive magnetic instrument, namely, the
variometer, has been built and used for
tracing certain geological formations.

The Value of Magnetic Surveys to
the Swedish lron Ore Industry.— From
the above review, it may be seen that the
Swedish iron ore industry, owing to the
magnetic methods, as early as the 17th
century was provided with new ore-bodies
which were necessary to keep up the pro-
duction, and that the new finds during the
later periods largely exceeded consumption.
Conditions, however, were not so fortunate
in the case of providing new sulphide ore-
bodies, as the old large ones were mined out.
The large discoveries of sulphide ore in
Bergslagen during the Middle Ages and the
16th and 17th centuries were made entirely
from outcrops or the occurrence of gossan,
the discoveries being made as colonization
gradually penetrated the forests. As it was
not feasible, with the weak-magnetic dis-
turbances caused by the sulphide bodies,
to prospect for them with the sun dial com-
pass, the wealth of the copper-silver-lead ore
industry culminated as early as the 16th or
17th century. It is true that an increased
production occurred in the 19th century,
but this was mostly caused by improved
metallurgical methods and also because
zinc-blende became of commercial value.
Some compensation for the ore mined was
also obtained when the Kaveltorp and
Saxberget mines were discovered (by
magnetic surveys, as mentioned above) but,
generally speaking, the decrease in ore
reserves could not be compensated. The
situation became acute during the Great War,
when Sweden was practically deprived of
the import of metals, and the insufficiency
of the ore reserves of the country became
very evident. All ore-bodies outcropping
had been found, also most of those that could
be found by means of magnetic methods or
by diamond drilling on geologically favour-
able areas. The success of the magnetic
prospecting methods made it probable that
electric methods might be developed into
something of similar usefulness.

Electrical Prospecting.—The idea of
prospecting for ore by means of electricity
is old. Several experiments pertaining to
electrical prospecting for ore were made
during the 19th century, but the first methods
of practical usefulness were not developed
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until during or after the Great War. It is
interesting, however, to review the first
experiments. Scarcely was galvanism

known, when studies were begun on the
electrical currents surrounding metalliferous
ore.l

U tilizing Current Flowing in the
Ground.—In 1830 Robert Fox read before
the Royal Society in London a paper entitled

"The Electro-Magnetic Properties  of
Metalliferous Veins in the Mines of
Cornwall.” 2 By means of a sensitive

galvanometer, he had discovered that an
electric current flowed in a copper wire
connecting ore separated by country rock,
and concluded that currents were generated
in ore veins. He suggested that a pro-
specting method be devised to utilize these
currents. Experiments were then made by
several others and some time later, about
1844, Reich in Freiberg, Germany, made some
experimental tests, using these currents
for finding new ore-bodies. Reich found
that these currents were caused by chemical
reactions in the ore-bodies, but he did not
reach any practical result.

The first systematic investigation of
currents occurring around ore-bodies was
carried out by Carl Barus in Nevada about
1880. He concluded that, with more highly
developed apparatus and with systematic
investigacion of these currents, information
could be gathered as to the position and
shape of the ore-bodies.

Using A rtificial Electrical Fields.—
Some time previous, in the sixties, another
method was tested. Metallic ore is generally
found to be a good conductor for electrical
current. It was thought that the presence
in the ground of a body of high conductivity
could be detected by direct resistance
measurements taken between pairs of
electrodes placed in contact with the ground
at fixed intervals. In practice, however, it
was found that the resistivity so obtained
was determined almost entirely by the
nature of the contact of the electrodes with
the ground.

Introducing Alternating Current
Fields.—Later on, in the nineties, in making
such resistance observations, an Englishman
named A. Williams also tried alternating

1 Under certain conditions, where oxidation of
the ore mineral is in progress, potential differences
are generated in an ore-body spontaneously so that
current is set up in the surrounding; country.

2 See Dr. W. R. Jones in The Mining Magazine
for May and June.— Editor.
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current sent into the ground by means of
electrodes. The electrical field was studied
by means of a telephone receiver connected
with two movable secondary electrodes.
Wi illiams found that ore-bodies changed the
intensity of the electrical field and he
developed an ore-finding method on these
principles, which is known as the Daft and
Williams method, being named after
Wi illiams and an American electrical engineer
named Daft. This method was patented in
several countries in the beginning of the
20th century. Changes in the electrical
field, caused by the presence of an ore-body,
were observed by means of a sensitive
telephone receiver, the diaphragm of which
vibrated more strongly or weakly according
to the intensity of the electrical field. The
dependability of the observations, however,
relied greatly on the personal impression and
skill of the observer and, at least under less
simple conditions, very protracted detail
work was required.

Up to the beginning of the 20th century,
no practical methods had been developed

and the reason for this is now readily
understood. The field technique was
faulty and lacking in systematic planning

of the work ; often the methods were tested
on ores that were not suitable ; and, last
but not least, the plotting and mapping of
the survey results were not clear and rendered
very little information.

First Practical Result.—However,
Muenster, of Kongsberg, Norway, seems to
have made most progress, for as early as
1907 he made a new find of ore. He used the
self-potential method as described by Barus
in 1882, but as to field technique, he followed
the systematic methods of the Swedish
magnetic surveys, making observations along
a number of profiles. This first discovery
of ore made by electrical prospecting was
located in Sweden in Nautanen, Lapland.
Later, in 1912 and 1913 Professor Carl
Schlumberger, of Paris, developed and
patented a method of systematically observ-
ing and mapping current of spontaneous
polarization for locating ore-bodies.

Almost from the beginning the develop-
ment of electrical methods was followed with
great interest in Sweden. Thus, in 1907 the
Swedish Institute of Iron and Steel organized
an official systematic test of the Daft and
Williams method. It is to be regretted that
the results arrived at by this test were not
followed up, although by this time the
possibilities were clearly visualized. In 1912
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further experiments with the Daft and
Williams method were carried on by the
Geological Survey of Sweden by Tegengren
and Bodman and the following year also by
Bergstrom, who instituted the wuse of
equipotential surveys.

Detailed studies and tests were made with
this new method and it was ascertained that
the apparatus filled all requirements of field
efficiency, but that the survey maps were
still difficult to interpret.

By this time Schlumberger in France also
had independently developed a method of
tracing and mapping equipotential lines of
an electrical field set up in the ground,
although he was using direct current.

The object of the early experiments in
Sweden was chiefly to locate non-magnetic
specularite ore, the interest in sulphide
ores at that time being only slight. W ith the
change in conditions during the Great War,
experiments were again taken up, and it
was hoped that the shortage of sulphide
ores could be remedied. In spite of the
difficulty of not always understanding the
results of this method, experiments showed
that suitable technique could be developed
and by adopting the linear electrodes, first
used by Lundberg and Nathorst in 1918, a
method of electrical surveying was devised
which, in clearness and efficiency, was com-
parable with the magnetic method. During
this period of sulphide shortage, geological
reconnaissance for sulphide ore had delimited
several areas where a reliable method for
locating ore-bodies under the glacial moraine
was all that was required. When the problem
seemed solved by the introduction of linear
electrodes, large areas were immediately
subjected to test by this method.

ldeal Conditions for Electrical
Prospecting in Sweden.—The situation
was very favourable, with high prices for
the base metal sulphides, and even pyrite,
which theretofore was considered worthless,
brought good prices. With intimate co-
operation of economic geologists, with the
benefit of the great field experience in
previous magnetic surveys and, further, the
occurrence of types of ore and geological
conditions very suitable for electrical methods
—all offered ideal conditions. It is, therefore,
quite logical that in Sweden electrical pro-
specting should become one of the most
important instruments of the mining
industry. The results from electrical pro-
specting came almost immediately. In 1918
a deposit of large bodies of pyrite and

chalcopyrite were found in Kristineberg
in the Skellefte region and in 1919 another
one at Remdalen in the Vasterbotten
Mountains.

Introducing Electromagnetic Methods.
—A third group of electrical methods, the
electromagnetic, had been suggested as early
as 1904 by Trustedt in Finland, and in
Germany, about 1910 and 1911 a great
number of experiments and tests were made
by Lowy and Leimbach. The first serious
experiments with electromagnetic method,
however, were made in the United States
about 1917 by Conklin. Unfortunately,
Conklin was experimenting on a type of
ore-body which was not suitable for electro-
magnetic'methods and therefore his results
were not very encouraging, although the
principles of his method are fundamental.
In 1921 experiments were taken up in several
places in Germany, and by Sundberg in
Sweden. The first new ore-body was
discovered the same year in Northern Sweden
by Sundberg’s method.

Practical Results.—Both equipotential
and electromagnetic methods were then
used extensively in Sweden and a great
number of discoveries followed, especially
in the Vasterbotten region. The ore reserves
of copper, gold, silver, and zinc in Sweden
all increased rapidly, and at the present
writing the tonnage of the new finds exceeds
the extraction of centuries. The new
sulphide and gold deposit, Boliden, is among
the largest of its kind known in the world.
Thus, in a few years electrical prospecting
saved the sulphide mining industry in Sweden
which was once so important but was
declining rapidly by the time of the war.

In the same way that magnetic prospecting
in the 18th century was introduced in North
America from Sweden, it also transpired
that Swedish engineers were the first to
discover, by electrical methods, ore of
economic importance in North America,
around 1924, and complete recognition of
electrical prospecting may be dated as of
1926, when the large ore-bodies at Buchans,
Newfoundland, were discovered.

Re-opening of Shinyanga district to
prospecting.—In September last the Shin-
yanga district of Tanganyika Territory was
closed to prospecting. It is now announced

that this interdict has been revoked and
that the Governor is prepared to consider
applications for authority to prospect in
the district.
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A SKETCH OF THE HISTORY OF
CANADIAN MINING

By H. C. COOKE, Ph.D.,

Mining in the territory now known as
Canada may be said to have originated with
the Indians. At Mamainse Point, on the
east end of Lake Superior, old trenches and
pits have been found on veins of native
copper, together with the old stone hammers
used by the natives to break up the rock.
Native copper from the Coppermine River,
north-east of Great Bear Lake, has been
employed by the Eskimos for generations for

Geological Survey, Canada

deposits were untouched, except by ships
needing fuel; the crews commonly broke
out with crowbars what was required and
carried it off without permission or payment.
In 1720 systematic mining was begun, to
supply fuel to the forces building the fortress
of Louisburg; and from that time the
industry has grown gradually to its present
production of approximately six million
tons annually.

Outline Map of Canada and Newfoundland.

Showing position of Trail, Sullivan, Britannia, Anyox, Premier, Flin-Flon, Central Manitoba Mines,

Red Lake,

Porcupine, Cobalt, Kirkland Lake, Sudbury, Rouyn, Thetford (asbestos), Sydney (coal), and Wabana (iron).

spear and arrow points, knife-blades, and
other tools. It seems evident, however, that
peoples without iron tools, without ex-
plosives, and without a knowledge of
extracting metals from their ores must have
confined their mining efforts to those rare
deposits where native metals occur.

The advent of the French marks the
beginning of real mining effort, although the
French, as the earliest settlers, devoted
themselves mainly to agriculture and fur-
trading. The coal beds of Cape Breton
Island, outcropping prominently on the
shore cliffs, first attracted attention, and as
early as 1672 were mentioned by Nicholas
Denys in his description of the coasts of
Northern America. For many years these

Another result of early French exploration
was the discovery, in 1686, of what is now
the Wright mine, on the eastern shore of
Lake Timiskaming. The mine was a rich
deposit of lead-silver ore ; but it did not
attract the French, presumably because of
its inaccessibility and the consequent
difficulties of mining, smelting, and trans-
portation. Had this early exploration
brought to light the rich native silver of
Cobalt, only a few miles to the west, who can
tell how greatly the course of history might
have been changed thereby.

The bog iron ores of St. Maurice District,
Quebec, were the next to attract attention,
and in 1737 the first blast-furnace in Canada,
known as St. Maurice Forges, was erected to

79
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smelt them. Others followed, and were
operated for longer or shorter periods. Two,
the Radnor Forges and McDougall and Co.,
are still working, as the iron produced,
though small in quantity, is particularly
adapted to the manufacture of car wheels.

In 1767 atrader named Henry rediscovered
the copper veins at Mamainse Point, Lake
Superior, and three years later an English
company was formed to work them. The
vein on which they mined, however, narrowed
to a width of 4in. about 30 ft. from the
surface, and the project accordingly failed.

Mineral discoveries became more numerous
after the beginning of the last century. Iron
was found in various places in eastern
Ontario, and smelting furnaces were erected
in Leeds county (1800), near Marmora (1820),
and in several other places ; but the high
cost of teaming the ores and castings over
bad roads, and the necessity for wusing
expensive charcoal as fuel, made most of
the operations unprofitable. The com-
pletion of the St. Lawrence canals about
1848 caused the ultimate extinction of most
of these projects, as cheap foreign iron was
thereby brought in.

Other early discoveries, which can be
no more than mentioned, were those of the
gold placers of the Chaudiere River in
Quebec, which are said to have produced,
between 1860 and 1876, some two million
dollars in gold ; the silver discoveries of
Thunder Bay, first found in 1866, of which
Silver Islet, the most famous, yielded more
than three million dollars worth of silver
between 1870 and 1884 ; and the dis-
coveries of gold veins in Nova Scotia in 1862.
Some of the latter are still working and
altogether these veins have yielded nearly
nineteen million dollars worth of the precious
metal.

Meanwhile, on the other side of the
continent, public excitement was raised to
fever pitch by the discovery of the rich
placer fields of Fraser River, in 1858. It is
estimated that between 14,000 and 23,000
persons left San Francisco between April and
June of that year, bound for the Fraser
diggings. The majority of these, dis-
heartened by the difficulties of travelling
through the country, did not remain ; but
the more hardy who succeeded in penetrating
the interior found placers in several localities,
including the extraordinarily rich diggings
of Williams and Lightning Creeks. Continued
exploration was followed by new discoveries,
in Omineca district in 1868, Cassiar in 1874,

and Atlin in 1898, and each find was followed
by a new influx of prospectors, many of whom
became permanent residents. The placers
proved a source of great wealth. For the
six years from 1863 to 1868 the yield of gold
averaged more than three million dollars
annually, and the total yield, to the present,
has been more than 78 million. The deposits
are now pretty well exhausted.

The completion of the Canadian Pacific
Railway in 1885 was perhaps the most
important event in the mining history of the
country. From this main artery of com-
munication prospectors readily penetrated
a great area of hitherto inaccessible territory,
and discovery after discovery of ore deposits
resulted. One of the most important was
that of the great copper-nickel deposits of
Sudbury, Ontario. First found in 1856, but
then regarded merely as of academic interest,
it was re-discovered during construction of
the road in 1883, and brought into pro-
duction in 1887. These deposits, which now
supply 90% of the world’s nickel, have
become increasingly productive during their
forty years of life until in 1928 there were
recovered more than 48,000 tons of nickel
and 33,000 tons of copper with a total value
of some 31 million dollars. Not only are
immense bodies of ore known still to be
present in the producing mines, but new
ore-bodies, of which the Frood is the most
outstanding, have also been discovered in
recent years, rendering the field of vast
potential value.

During the ten years following the con-
struction of the railway many small deposits
of gold were found in the vicinity of the
line in Ontario. In Haliburton county, along
the north shore of Lake Huron, and north
of Lake Superior many of these became small
producers and operated for varying, though
usually short, periods. The most important
were the discoveries in Lake of the Woods
district, west of Lake Superior, where veins
were opened up carrying rich shoots of coarse
free gold. These discoveries caused immense
excitement and the usual orgy of stock
speculation and company promotion. The
most valuable mines, the Sultana, Mikado,
and Regina, were worked for periods of 10 to
15 years, and in that time each produced
gold to the value of half a million to a million
dollars. By 1906 most of the activity in
the district had ceased, though spasmodic
attempts have been made since to reopen
one or other of the mines.

In British Columbia progress was about
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Tif equally rapid _bL_Jt more important and metallurgical problems. By 1914 the Sullivan
LN permanent. Drifting along the great water- had become the largest lead producer in
ways south from the Canadian Pacific Canada and has maintained that position

* fAjidlj
m 4«

Railway and north from the United States,
prospectors combed the country between the
SfWUfc, railway and the border with the result that
“I& ]d hundreds of discoveries of valuable mineral

i were made which later were developed into
a Gds producing mines. One of the first, in 1882,
N Perhapswas that of the Bluebell Mine on Kootenay

y - Lake, a silver-lead mine still producing ore.
Kmanc In 1890 the principal claims of the great
psredh.  Rossland district were first staked ; then in
marecds  raP”™ succession followed the discovery of
feoevdb  Greenwood in 1891, of the Slocan in 1892,
lerdra,. and of Kimberley, also in 1892. This famous

TRrride mgalaxY °f mines has produced immense
fctfard, wealth. Rossland, which came into full
risofdtj- production after the construction of the

Ichirgcor Trailsmelter in 1895, vyielded copper, gold,
ad . and silver to the value of more than three
million dollars annually till 1916. The

/ exhaustion of the ore-bodies then caused
production to decline, and it is very small at

the present time, although until 1921 it was
maintained at over a million a year. The
Greenwood discoveries proved to be large

bodies of rather low-grade ore which on that
account were not brought into full production

mtoms until190Q Between 1900 and 1920, how-
ever,gold and copper were recovered from
them to the value of more than one hundred
and five million dollars. The ore-bodies
[ ] are now practically exhausted. The numerous
mines of the Slocan district have produced

rdufe. chiefly silver, lead, and zinc, maintaining
hanan. a fairly steady though not spectacular yield
intewdt from jg9s when they came into full produc-
dikiorwii tion, to the present. In the period of 32
deHioyr years to 1926 they yielded metals to the
roftkste value of about 50 million dollars or an average
jooranif- yield of more than one and one-half millions

Bemst# yearly. At Kimberley a number of mines
dldedtk were opened up, the most spectacular of
jyoMitiki which is the immense Sullivan ore-body

inclii=e. which became the mainstay of the Con-
alexai® solidated Mining and Smelting Company of
gdag's Canada. Although staked in 1892 systematic
rpom» development was not begun till 1900, when
eSkrgl some ore was shipped. In 1903 a smelter
fopfiide was erected near Kimberley to treat the
jiecacif ore, but metallurgical difficulties rendered
jgddcei treatment unprofitable, so that in 1907 mine
| jipatfl and smelter were closed, and later seized
yAm for debt. In 1909 the property was taken
aebr over by the Consolidated Mining and Smelting

Company of Canada, which proceeded to
T fsj active development and to solving the

2—6

ever since. The ore-body is a deposit of
solid sulphides varying from 150 to 270 ft.
in thickness, although not all of this is
ore. The most valuable constituent is the
lead, with a good proportion of zinc and
some silver. Production in the thirteen
years from 1913 to 1925 was more than
85,000,000 dollars, more than half of which
was recovered in the last three years of that
period. In 1927 the output of ore was
increased from 3,000 to 4,000 tons per day,
resulting in a production, in 1928, of more
than 1\ million ounces of silver, nearly
160,000 tons of lead and nearly 82,000 tons
of zinc, with a total value of more than
34 million dollars. This great mine still has
enough ore in sight to maintain production
for another century, at the present rate of
mining.

After the great developments of the early
nineties, discoveries continued to be made,
though more slowly. In general these have
been in areas readily accessible from the
coasts. The Tyee mine, found on Vancouver
Island in 1896, was a lens of ore from which
more than 11,000 tons of copper were
recovered between 1903 and 1907. About
the same time the copper deposits of Texada
Island were uncovered, from which large
tonnages have been shipped. In 1898 the
Britannia Mine on Howe Sound was located.
This great property, however, was not
brought to the productive stage until 1905,
and on account of the low grade of its ores
did not begin to be developed on a large
scale till some years later. Between 1916 and
1927 it produced copper to the value of
nearly $4,000,000 annually, while the 1928
production was valued at about six million.
In 1903 the copper deposits at Anyox, on
Granby Bay, were found, now worked by
the Granby Consolidated Mining, Smelting,
and Power Company. In the six years from
1919 to 1927 these deposits yielded an average
return of more than $5,000,000 annually,
principally in copper. The last great mine
discovered, the Premier, was found in 1910
in the Salmon River district at the head of
Portland Canal. Its rich gold and silver
ores yielded approximately $29,000,000 in the
seven years from 1921 to 1927, out of which
more than eight millions were distributed
in dividends.

The whole
since 1892, when

record for British Columbia
lode mining may be said
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to have begun, is one of immense advance
in the amount and variety of its mineral
production. This advance has not been
regular, but rather shows sudden spurts as
new districts were opened up, followed
frequently by temporary recessions as
properties or districts were worked out. In

1892 metal mines produced practically
nothing ; in 1928 metals to the value of
nearly 49 millions were mined. 1In 1892 coal

production was less than $3,000,000 ; in 1928
it was more than $11,000,000. Other
products brought the mineral production for
1928 up to the grand total of $63,913,159.
The Province furnished nearly all the lead
and zinc produced in Canada and more than
half the copper, as well as a large proportion
of the silver and gold.

This great production made British
Columbia for more than two decades the
premier mining province of the Dominion,
but the centre of interest was now to shift
eastward to Ontario. Here again is made
evident the influence of railway building on
discovery. In 1902 the Ontario Government
commenced the construction of a railway to
open up an area of arable land lying north-
west of Lake Timiskaming, and in the
autumn of the following year, as construction
operations were being carried on near what
is now the town of Cobalt, the first discovery
of silver was made by a blacksmith named
La Rose, who used to prospect in his spare
time. When the news was published, a
tremendous influx of prospectors from all
parts of the continent took place, and
numerous discoveries followed. Some silver
was mined in 1904, and by 1908 the camp
had become one of the world’s largest silver
producers. In the period between 1904 and
1922 this area produced and shipped more
than 333 million ounces of the precious
metal, and paid over $87,000,000 in
dividends. Since 1922 production from the
Cobalt area proper has decreased to about
31 million ounces, which is about the same
quantity as the combined output of the
outlying districts of South Lorrain and
Gowganda.

From Cobalt and from the railway, as it
was pushed northward, prospectors spread
over the adjacent country, with the result
that in 1909 the Porcupine gold district
was found, and three years later the smaller
Kirkland Lake field. The Porcupine district
was brought to the producing stage in 1912,
and by the end of 1928 had yielded more
than $229,000,000 in gold, furnished mainly

by the Hollinger, Dome, and Mcintyre
mines. In the same length of time gold to
the value of about $48,000,000 had been
recovered from the Kirkland Lake field, the
annual yield of which has risen beyond
$12,000,000.

The second transcontinental railroad built
in Canada was the Canadian National,
traversing the country north of the Canadian
Pacific. It was completed in 1915, but
although construction was attended by a
number of small discoveries, its full effects
on the progress of discovery were deferred
for years, as the country was drained of
men by the war. Since the end of that
struggle prospecting has gradually been
resumed with encouraging results. In the
vicinity of the road in Quebec large deposits
of copper and copper-gold ores have been
found within the last four years in the Rouyn
area, a district which promises to become
one of the great mining areas of the Dominion.
Already, in 1928, the first year of production,
Noranda Mines have yielded more than 33
million pounds of copper, valued at nearly
five million dollars, and gold to the value of
more than a million dollars. Farther west,
promising gold deposits are reported in the
Red Lake area of Western Ontario, to the
north of the new railroad ; and in Northern
Manitoba the discovery of the copper-gold-
zinc deposits of the Mandy, Flin-Flon,
Sherritt-Gordon, and  other  properties
followed directly on railroad construction.
In British Columbia results have so far been
small, although one gold-silver deposit
near Topley is reported as promising.

Next to the metalliferous mines, which
furnish the bulk of the mineral wealth of
Canada, are the coal deposits. These are
confined to the eastern and western parts
of the Dominion, with the natural result
that central Canada, particularly Ontario
and the western part of Quebec, finds it
necessary to secure its coal supply principally
from the United States. On both eastern
and western coasts some of the coal deposits
were known and mined for many years prior
to Confederation, but the progress of dis-
covery has since revealed many more, and
coal mining has grown until it is the largest
individual mining industry in the Dominion.
In the years 1927 and 1928 the annual
production was approximately 17J million
tons, made up of about 13 million tons of
bituminous coal, and 4£ million tons of
sub-bituminous coal and' lignite from the
provinces of Alberta and Saskatchewan. Of
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this amount between five and six hundred
thousand tons are exported.

The asbestos deposits of Southern Quebec
furnish more than three-quarters of the
world supply at the present time. Mining
of ashestos commenced in 1876 and has now
reached large proportions. In 1928 some
273,000 tons were shipped, valued at more
than $11,000,000 ; and altogether more
than 2| million tons of this mineral have
been produced.

No account of the mining history of the
Dominion would be complete without at
least brief reference to the placer deposits
of Yukon territory. Gold in paying
quantities was first discovered in 1881 in the
sands of the Big Salmon River ; and from
that time forward exploration proceeded
steadily until, in 1896, the phenomenal
richness of Bonanza Creek, in Klondike
District, was made known. The rush of
1897-8 followed, and more than 30,000
persons poured into the district. Gold
production leaped from a quarter of a million
dollars in 1896 to ten million in 1898,
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sixteen million in 1899, and 22 million in
1900. It then fell off gradually, but remained
at about four million annually up to 1917.
Altogether Yukon district has yielded more
than 182 million dollars worth of placer
gold.

Other valuable resources which have been
developed during the last sixty years include
platinum, cobalt, gypsum, salt, natural
gas, oil, talc, and others. The total value
of the mineral products of the Dominion in
1928, exclusive of such products as stone,
brick, and cement, was more than
$223,500,000.

It is interesting to compare the growth
of the mineral industry with that of the
population. In 1886, when statistics for
the whole of Canada were first collected,
the value per capita of the annual mineral
production was $2'23. Ten years later it
had doubled, to $4-38. The next decade
showed an increase to $12'81 ; while in 1928
it was $28'31. Of this amount about 54%
consisted of fuels and building materials
almost entirely consumed in Canada.

THE RUSSIAN BAUXITE DEPOSITS

By ROBERT J. ANDERSON,

D.Sc., Consulting Metallurgical Engineer

(Concluded from July issue, page 15)

7. Descriptions of some
Deposits.—Following are brief descriptions
of several of the separate deposits in the
Tikhvin area which have so far been more
or less fully investigated.

Krasno-Roocheiski Deposit.—The northern
end of the Krasno-Roocheiski bauxite deposit
is situated at the juncture of Piardomets
creek and Krasno Roochei creek, about 15
miles south of the Bolshoi Dvor station on
the Northen Railway (cf. Fig. 1). From this
point, the deposit extends in the form of a
strip 558 to 1,476 feet (170 to 450 metres)
wide to the south. It has been followed up
a distance of about 11 miles to Krootoi
creek. Prospecting work was stopped here,
but the deposit is thought to extend further
and probably joins with the deposit at the
Nikomla river. The Krasno-Roocheiski
deposit is bounded on the west by outcrops
of the Devonian formations, but the eastern
boundary has not been definitely determined.
Towards the east, the thickness of the
bauxite bed diminishes to about 3'3 feet
(I metre) and less. Also the quality becomes
inferior, the bed turning to aluminous clays.

Individual Hence,

prospecting work has not been
carried further. One line of drill holes set
down towards the eastern side of the deposit
showed that the aluminous clays are overlain
here by limestones. Fig. 2 is a map of the
Krasno-Roocheiski area, showing the loca-
tion of the drill holes and test pits which
have been sunk. Fig. 3 is a longitudinal
section of this deposit extending through
the line AB (cf. Fig. 2). Fig. 4 is a cross-
section of the deposit through the line CD,
and Fig. 6 is a section through the line EF
(cf. Fig. 2). The area for which reserves
have been computed, based on sampling, in
this deposit is about 0-22 square mile (0'576
square kilometre). The surface of this area
slopes toward the south from Piardomets

creek, the altitude increasing from about
394 to 443 feet (120 to 135 metres). To the
east, the slope is upwards also. At the

northern end of the deposit, i.e., at Piardomets
creek, the bauxite outcrops from beneath
the glacial clays. Towards the south, the
overburden increases in thickness, and the
bauxite lies under the sandy-clayey complex.
Blue, sky-blue, and red clays of the Upper
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Devonian are found at the base of the bauxite
bed. In the southern part of the area, the
surface of the Devonian base has the shape of
a trough, whereas the northern part suggests
enlargements like lake bottoms. Usually,
abed of spotted clay lies immediately on the
Devonian clays. It shows traces of repeated
washings. The bauxite deposit lies on this
bed of spotted clay. The thickness of the
bauxites varies from about 6'6 to 39 feet
(2 to 12 metres). A complex of non-plastic
clays of the so-called “ sukhari” type is
bedded over the bauxite. However, the
contact face with the ferruginous bauxites
is not sharply expressed, particularly where

Glacial. Q pEEBuedeN
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Fig. 3.— Longitudinal Section through the Krasno-Roocheiski Bauxite Deposit ;
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calculated by Meeshariev, according to the
classification given above, are as follows :(—

Estimated Reserves of the Krasno-Roocheiski

Bauxite Deposit.

Grade Metric tons.
“Prima ” 253.000
I grade 201.000
“ Prima’ + | grade 454.000
Il grade 459.000
“ Prima * + | grade Il grade 913,000
111 grade 1,003,700
Total, all grades 1,916,700
Thus, the reserves having an average

| grade amount
The chemical

composition of “ Prima +
to 454,000 tons of proven ore.
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line AB

of Fig. 2.

these bauxites also contain considerable
percentages of silica. The non-plastic clays
are overlain by plastic clays, these latter
varying in colour from grey to black. The
total thickness of these clays varies up to
about 13 feet (4 metres), as may be noted
in Fig 4. In turn, the clays are covered by
sands (of different colours). In the lower
part of the section, these sands are cemented,
forming bDbrittle sandstones. The colours
become lighter towards the top. Finally,
the sands are overlain by glacial matter
(boulder clay), the thickness of which is
about 13 to 20 feet (4 to 6 metres).

The amounts of bauxites of different
grades in the Krasno-Roocheiski deposit,

composition is, roughly > 52% A1203 < 9%
Si02 and about 16% Fe20 3.
Goobsko-Pochaevski Deposit—This deposit
is situated in the vicinity of Gooba village
and Pochaevo farm. Bauxites have also
been found within the area of Gooba village
itself. The  Goobsko-Pochaevski  field
occupies an area of about 0'39 square mile
(1 square kilometre). The bauxite is bedded
in layers. At the west, the deposit lies on
coal-bearing grey clays belonging to the
sandy-clayey complex of Lower Carbon-
iferous age, while at the east it is bedded
directly on the Upper Devonian formations,
these being expressed here chiefly by a
series of variegated micaceous clays and in
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part by sands. In some parts of the deposit,
the overburden (of boulder clay) increases
from west to east and attains a thickness
of about 49 to 56 feet (15 to 17 kilometres).
However, at the western edge of the deposit,
on a rather small area, the bauxites are
bedded immediately under a shallow layer
of top soil. The thickness of the aluminous
complex varies from about 6 6 to 33 feet
(2 to 10 metres). The eastern boundary

Gt/rcl/E/I
3 e?UXITE
tfAcd 3 E?/\/CK3

Vert/ceil. 3 ce?le

JOo A5 20 ~7TETRES

20 60 FEFT

Fig. 4.— Cross-Section through the
of the deposit has not been determined.
Considerable difficulty was had, during the
prospecting work, in running drill holes here
because of the many large hard boulders
present in the glacial overburden. So far
as the prospecting work was carried, it was
found that the bauxite became inferior
and of low grade towards the eastern part
of the deposit. The best grades of bauxite
are found in the south-western part of the
prospected area.

Fig. 6 is a map of the Goobsko-Pochaevski

OVERBURDEN

Krasno-Roocheiski Bauxite Deposit ;
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deposit. An attempt has been made here
to show the boundaries of the aluminous
complex by curves of equal thickness for
each grade separately. Fig. 7 is a cross-
section through the deposit at the line AB,
and Fig. 8 is another section through the
line CD. The bauxite deposits here are
generally similar to the Krasno-Roocheiski
deposit. There is the same absence of distinct
foliation in both ; disturbance of the bedding

Y&r/leg&ted CIEES

Devon/e/n 3 eise

Hor/zo/ete? S cetle

(6] SO /00 /s0O 200 rIETRIl

600 FEET
line CD of Fig. 2

O 200 400

under the overburden caused by glacial move-
ment is plainly evident. In the Goobsko-
Pochaevski deposit, the chemical composition
varies considerably both through the thick-
ness and the length and width. The best
bauxite occurs in the lowest part of the
section, while aluminous clays are found
largely in the upper part. To the south,
in the direction of the Veselets property, a
prolongation of the deposit is likely to exist,
but it is thought that the grade will be poor
The probable reserves of the Goobsko-
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Pochaevski deposit, as calculated by Volkov,
are as follows —

Estimated Reserves of the Goobsko-Pochaevski
Bauxite Deposit.

Grade. Metric tons.
" Prima ” 120,000
I grade 195.000
“Prima ” + | grade 315.000
Il grade 131.000
" Prima ” I grade +11

grade 446.000
111 grade 383.000
Total, all grades 829,000

G lacial. Overburden

Il I B/rux/te
KWy cLAXS

I’A;l S am d s

VFRT/CTAL v50RLE
/o 15 20 METRES

=f=
20 40

Fig. 5.— Cross-Section through

50 FEET

the

Reserves having an average composition
of “Prima” + | grade amount to 315,000
tons. The chemical composition is given
as > 53% Al203 and < 13% Si02

Podsosnenski Deposit—North from the
Goobsko-Pochaevski deposit there is a group
of deposits near Podsosna village. This
group is referred to as the Podsosnenski
deposit. Bauxite has been found in this

Krasno-Roocheiski Bauxite
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locality at three separate places. The eastern
area beginning at Krasnaya Glinka and
stretched out, evidently, up to Radyn creek,
has been examined merely by surface
prospecting.  Alluminous clay largely is
found in this area.

The pockets west of Krasnaya Glinka and
north of Podsosna village havebeen developed
to a greater extent. These two pockets
occupy the gently sloping parts of this
locality ; they are separated from each other
and surrounded by Devonian formations,

Va RIEGFTTED Clays
Coal.
DEVON/AN E)ASE

Horizontal. Boale

"> 50 100 ISO 200 METRES

600 FEET
line EF of Fig. 2.

o 200 400

Deposit ;

and hence probably represent the remains of
a single washed out deposit of larger
extension. The overburden here is thin, and
usually the ore is bedded immediately
under top soil. Total thickness of the
deposit ranges from about 10 to 26 feet
(3 to 8 metres). Micaceous clays and sands
are found at the base, while the overburden
consists of sands. The reserves of the
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northern pocket are estimated to be as
follows :—
I grade

11l grade .

22,000 metric tons.
34,000 metric tons.
Average composition of | grade is given as
58-28% Al1203 (+Ti02, 13T8% Si02 and
14-74% Fe20s.

In the southern pocket, the alumina runs
as high as 62%, but the silica content is
also high, being rarely as low as 7%. The
average composition of this pocket may be
regarded as Il grade. Total reserves of
this pocket are figured as 115,000 tons, and
the average composition is given as 51'70%
Al2Oa (+ TiOa), 24-84% Si02 and 13'71%
Fe20 3.
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by surface prospecting, indications being
that the grade is inferior (evidently aluminous
clay).

8. Reserves of the Tikhvin Region.—
The reserves of the Tikhvin area, as
calculated by Russian geologists, are as
shown in Table 2. These figures apply to
the deposits that have been prospected and
are based on drill-hole and/or test-pit
records. Offhand, the data in Table 2 may
look imposing, but it should be remembered
that the bulk of the material shown in the
table is of inferior grade. Only the so-called
“ Prima ” grade is suitable for use in the
Bayer alumina process, and its quality is
inferior to what is normally desired and

Gt &c/FtL. OVERGUFDE NV H 1 C of/1
d |l Bauxite: E D evon/xin B xxset
\Z 13 24 METRES D 60 20 /80 240 METRES
0] 25 50 75 /OO0 FEET 0 25Q jroo 750 /OO0 FEET

Flg 7.—Cross-Section through the Goobsko-Pochaevski Bauxite Deposit

Other Deposits.—The deposits in the
vicinity of Segly, Batkov Konets, and Senno
villages are chiefly aluminous clays and
Il grade material is rarely found. However,
the available data regarding these occurrences
are at present so meagre that it is impossible
to classify them. Drill-hole operations of a
deposit of Oosadische village, which is
fairly close to the Krasno-Roocheiski deposit,
showed an enriched zone in the central part.
Preliminary calculations indicate that this
enriched portion contains about 182,000
tons of bauxite of I grade. Sufficient data
are not available to determine fully the
quantities and grades present. The deposits
north of the railway line (along Veleekii and
Sarooya creeks) have been examined only

; line AB of Fig. 6.

employed. The | grade would be suitable
for aluminous-cement manufacture, but none
of the grades is suitable for chemical pur-
poses (aluminium-salt manufacture) or for
abrasives or high-grade refractories. Certain
of the grades might be used for some
refractories. On the whole, the quality of
the Tikhvin bauxites is poor, but some
utilization may be made of them.

9. M iscellaneous Notes.—A word may
be said about the possibility of beneficiating
the Tikhvin bauxites. Work has been done
on this problem by the Ore-Dressing Institute
at Leningrad, and while actual beneficiation
has been made by concentrating methods,
the writer believes that the cost will be high.
It will be recalled that the quartz in these
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bauxites is present in a finely comminuted

state; elimination of the free silica by
ore-dressing methods will evidently be
difficult. Further work is being done on

the beneficiation problem.

When the writer visited the Tikhvin
region near the end of 1928, mining operations
were being carried on in a small way at the
Krasno-Roocheiski deposit. Small open-pits
were being worked, as well as underground
galleries from shafts. The cost of this
mining was about 12 rubles per metric ton

(6 T8). No excavating machinery was
being used. With suitable excavating and
other proper machinery, the engineer in

charge of the work expected to be able to
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confirmatory of the prior information made
available by the work of the Russian
geologists. It is wunderstood that this
company decided that the Russian bauxites
were not worth development.

10. Other Bauxite Occurrences
Russia.—As has been mentioned earlier
in the present paper, bauxite has been

reported as occurring in various places in
Russia other than in the Tikhvin area.
Among other localities, the following have
been mentioned in technical literature and
elsewhere : (a) in the Don coal basin, ()
in the Ural, near Tchusovaya, about &
miles by rail east of Perm—the so-called
Zhuravlikhin deposits ; (c) in the Ranenburg

mine for 1'5 rubles per ton (77 cents). district of the Ryazan government, south-east
Peasant miners receive 1 ruble 66 kopecks of Moscow ; (d)in the mountains of Dagestan
per day. Mining on piece work, it was on the west coast of the Caspian Sea; (¢)in
thought that the rate of pay would be the Gandza district of Azerbeidjan ; (/) in
Table 2. Calculated Bauxite Reserves of the Tikhvin Region (metric tons).
Krasno- Goobsko-
Grade. Roocheiski. Pochaevsko. Pidsosnenski. Oosadinski. Seeolski. Totals.
“Prima” . 253,000 120,000 — i — 373,000
| 201,000 195,000 22,000 182,000 600,000
1 459,000 131,000 115,000 — - 705,000
1l 1,003,700 383,000 34,000 1,000,000 2,420,700
Aluminous clays. - 3,000,000 1,192,000 — — m 4,192,000
Totals 1,916,700 3,829,000 1,363,000 182,000 1,000,000 8,290,700

1 ruble 80 kopecks per cubic metre of rock
removed (both bauxite and overburden).
Operations at a small shaft using two men
underground in galleries and two men at
hand winches gave 5 cubic metres of rock
per day of eight hours. About 200 tons of
ore were taken out between June 1 and
September 1,1928, at this deposit, and much
of it was shipped to State plants for use in
experimental work. Mining is possible only
between the months of April and November,
winter operations being practically out of
the question because of the severe weather.
In 1926-1927, about 840 tons of inferior
grade material were shipped from the Tikhvin
region for use in experimental paint work
and 290 tons of | grade for other experimental
purposes. The schedule called for active
resumption of mining in 1929.

During July to November, 1926, the
Aluminium Company of America had a
field party in Russia examining the Tikhvin
bauxite deposits and doing prospecting work
in other parts of the country. Drill-hole
operations by this company in the Tikhvin
area gave results which were generally

the district around Batum on the south-east
coast of the Black Sea; and (g) on the
northern Black Sea coast. Diaspore has

been reported as occurring in the Ural. Some
exploratory work has been done in the
Zhuravlikhin, Ranenburg, and  Black
Sea areas. Preliminary investigations

indicate that the aluminous deposits in the
Zhuravlikhin and Ranenburg districts have
no commerical value. Alunite is found in
the Zhuravlikhin deposits. According to
Russian geologists, laterites may be found
in the Oofim government (Tartar republic),
the so-called “ red grounds ” of Turkestan,
and perhaps in the Maritima Province of
the Far East. Formations with an excess
of alumina over that required in kaolinite
have been found in the Kungurski region

of the Ural and in the neighbourhood of
Krivoi Rog.

11. Summary and Conclusions.—The
bauxite deposits in the Tikhvin region,

south-east of Leningrad, have been discussed
in this paper, largely on the basis of reported
data made available by the Geological
Committee of the Union of Soviet Socialist

ri-0
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Republics. While bauxite has been reported
as occurring in numerous localities in Russia,
apparently the only deposits of commercial
value are those situated in the Tikhvin
district. Attention is directed to two unique
features of these deposits, viz., (a) their
location between the 59th and 60th parallels
north, and (b) their geological age (Lower
Carboniferous). Their situation is the
farthest north of any known bauxite deposit
in the world, and their age is greater than
that of any other bauxites. The Tikhvin
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tonnage in several parts of the world for
use in aluminium reduction. Based on
computations by Russian geologists, the

probable reserves of the region have been
summarized. Finally, reference is made to
other occurrences of bauxite in Russia and
to localities where bauxites may be found.
12. Bibliography.—Following are some
references to published papers dealing with
the Tikhvin bauxite deposits, other Russian
bauxite occurrences, and with the problem
of utilizing Russian ores for the reduction of

Gi/rc/rjil Overburden HHI B ed Clé&y
ED B fux/te Cofll/.
Grey Clé&y KiV-4 «S/?ald s
Devonian B fse

Vert/crli B c&le

1S SO 45 METRES

50 100 ISO FEET

Fig. 8.— Cross-Section through the Goobsko

deposits consist of a group of some fifteen
separate deposits. Several of the most
important of these have been described in
the present paper. The geology of the
deposits has been discussed, and a genesis
forthem has been suggested. They may have
been formed by’ the laterization of
plagioclase felspars and then washed by
streams into lakes. A secondary character
for the existing bauxites is indicated.

The mineralogical and chemical composi-
tions of the bauxites have been discussed,
a number of analyses being given showing
the compositions of the several grades
available. These bauxites are characterized
by moderate water content, high silica, and
fairly high iron. The composition of even
the best grades compares unfavourably with
that of commercial ores mined in large

-Pochaevski Bauxite Deposit ;

Hor/z on teje G Cfitle

O /S0 300 450 METRES

o 500 /000 /SOO FEET

line CD of Fig. 6.

aluminium. These are all published in the
Russian language :(—
1. A. Arshinov, “Aluminium Ores and the

Possibility of their Occurrence in Russia.”
Study of the Natural Productive Powers of
Russia, No. 6, 1916.
2. K. Vogt, “Bauxite, and

Alunite, Cryolite,

other Aluminium Minerals.” Study of the
Natural Productive Powers of Russia, No. 33,
1917.

3. M. Vvasitievski, “ Bauxites of the Tikhvin
District,” Bull. Geological Committee, vol. 37,
No. 5-6, 1918, pp. 511-21.

4. M. Vasilievski, The Tikhvin Bauxite
Deposits,” Bull. Geological Committee, vol. 40,
1921, No. 9-10, pp. 33-35.

5. G. Oorasov, “On creating an Aluminium
Industry in Russia,” Technical-Economic Bull.,
1923, No. 1-3, pp. 1-111.

6. J. Sheekhootski, “The Tikhvin Mining and
Industrial Basin audits Industrial Importance,”
Technical-Economic Bull.,, 1924, No. 1, pp.
37-41.
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7. N. Koornakov, "Physico-chemical Analysis 14, M. Boikhowitinova and P. Markors, | 135
of the Tikhvin Bauxites and Clays,” Second “ Zhuravlikhinski Bauxite Deposit,” Trans. K
Metallurgical Meeting, Leningrad, 1924. Inst. Economic Mineralogy and Metallurcy ; g
N. Koornakov, “The Tikhvin Bauxites and 1926, No. 20, 56 pp. y
the Possibility of Using Them for the Pro- 15 | A . ,cyes,“ Microscopic Study of the Clays,
duction of Aluminium,” Technical-Economic Sands, and Bauxites of the Tikhvin Region,”
Bull., 1925, No. 8-9, pp. 528-709. Bull. Geological Committee, 1927, vol 46

9. V. li1jinski, “ Treatment of Bauxites for the No. 2, pp. 113-137.
Production of Aluminium,” Chem. Ind. Jour., 16 . " L o
1925, vol. 1, No. 3. - S Mallavfkllﬂln, élgmmlu;nz and Bauxite

10. A. Koordiumov, "Calculations of the Cost of 17 Min. Res. of t e“U. SR, 1927, part 4. o i
Erecting an Aluminium-reduction Plant and - J. Lileyev, *“On a Process "0f Obtaining
the Cost of Producing Aluminium,” Mem. Inst, ﬁ'“md”"’} frog Tf'th'” B?u,\),“tes,—l Mem.'aector;d
of Applied Mineralogy and Metallur 1926, an-Union Conterence ot Non-Ferrous Metals
No. oo op. 1-75. oy 9y, 1927, vol. 2, pp. 252-267.

11. A. Koordiumov, "Bauxite as an Aluminous 18. P. Gaevski, “ Project for Creating an Electro-
Ore.” Mineral Raw Materials and their Treat- smelting Centre in the North-west Province of
ment, 1926, pp. 310-315. the Vygh River,” Mem. Second Pan-Union

12. A. Kooznetzov, “On the Production of Conference of Non-Ferrous Metals, 1927
Aluminium from Tikhvin Bauxites,” First vol. 2, pp. 337-362.
Scientific and Technical Meeting of U.S.S.R., 19. S vankov, " Project for the Erection of an
1926, p. 104. o ) Aluminium-reduction Plant in the Dniep-

13. V. Komarov, *“Possibility of Producing rostroi Region,” Mem. Second Pan-Union

Aluminous Cements in Russia from Tikhvin
Bauxites,” Mining Journ., 1926, No. 6, p. 436.

THE DISASTER AT

Conference of Non-Ferrous Metals, 1927, vol 2
pp. 363-372.

BR1SE1S TIN MINE

Brief particulars were given in our issues
of April and June of the unusually severe
floods in north-eastern Tasmania which

occurred early in April. The Briseis tin
mine suffered the most, for not only were
the workings flooded, but the plant was
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destroyed, as a result of the bursting of
the dam, and nine employees lost their
lives.  Only brief particulars have been
made available in this country. The accom-
panying photographs will, however, give
some idea of the damage done. The first
shows the plant in full operation and the
second the result of the flood, with the
plant buried in 150 ft. of water and tailing.

The Briseis company was formed thirty

years ago and has worked a number of
tin properties in the neighbourhood of
Derby, Tasmania, and adjoining the

Ringarooma River, the course of which has
been diverted on more than one occasion
to facilitate mining operations. In our
issue of August, 1927, we gave a sketch-
plan and cross-section of the ground where
the disaster occurred. The deposits have
been characterized by an overburden of
basalt, which has to be removed before the
tin-bearing alluvium can be worked. The
ground that has been the scene of the disaster
was the latest to be developed. The alluvium
was worked by ordinary hydraulicking
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methods and the high-pressure water was
supplied from a dam on Cascade River,
a tributary of the Ringarooma. The failure
of this dam under the unusual strain of the
floods was the immediate cause of the
disaster, the released water rushing down
the gorge and sweeping everything before it.
It may be added here that the Ringarooma
dam and the Briseis Ringarooma head-race
were undamaged, and that the Black Creek
and Dorset siphons only suffered slightly.

An independent investigation has been
made as to the nature of the cloud-burst
which wrought the havoc and as to the
suitability of this type of dam. It is difficult
as yet to judge whether any of the plant can
be salved and whether it will be advisable
to re-start operations, but the directors
and manager are  actively pursuing
investigations. Mining men will sympathize
with Mr. Lindesay Clark, who has been
manager of the property for so many years.
It is distressing to see one’s life work
swept away in a minute with little or no
warning.
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BOOK REVIEWS

The Ventilation of Mines. By Dr.
Henry Briggs. Cloth, octavo, 136
pages, illustrated. Price 7s.6d. London :

Methuen and Co.

This small book brings together some of the
results of the great amount of work that
Professor Briggs and his associates and
friends have done in mine ventilation
extending now over many years. Any work
by Professor Briggs is sure to be interesting.
His style is fresh and vivid and his illustra-
tions are apt. This book will repay careful
and repeated perusal, and is useful to any
engineer handling problems of mine ventila-
tion. It is a book likely to be taken down
frequently for reference.

Ventilation factors connected with under-
ground workings are set out and explained.
The measuring of air currents and pressures
is dealt with fully. Fan designs and their
defects are discussed and the mathematics
of fans and air currents are given, to be
understood by all who have taken mathe-
matics of degree grade.

The Steart propeller fan, which employs
a series of two-bladed propellers of variable
number and pitch, mounted on a shaft
revolving in an open-ended cylinder, is
referred to at length.

It is difficult to deal exactly with fan and
ventilation problems, but this book helps
greatly and should permeate both teaching
and practice

Humphrey M. Morgans.

The Prospector’sHandbook. ByDr. W.
L. Goodwin, late Dean ofthe Faculty of

Science, Queen's University, Kingston,

Ontario. Second edition, pocket size,
enlarged to 367 pages, illustrated.
Price 15s. net. Gardenvale, Quebec :

Industrial and Educational Publishing
Co.

The demand for a new edition of this
handy little book has given the author an
opportunity of revising certain portions, and
of adding material which longer experience

has convinced him will be wuseful to
prospectors.

The book retains the three parts into
which the first edition was divided. In
Part | the Table for the identification of

minerals has been improved, as also has the
similar table for rocks in Part I'l. The greatest
addition has been made to Part |III,

particularly in the inclusion of descriptions
of a large number of Canadian mineral
deposits, and in extending the section on
practical prospecting. The book is well
illustrated.

Examination questions again appear at
the end of each part, so that the book should
be useful as a text-book for classes of
prospectors. The old “ Sourdough ” will
not be pleased at the inclusion of four half-
pound tins of baking powder in the list of food
for two men for one month, and why the
six loaves of bread ?

It is encouraging that this reliable,
accurate, and very readable little book has
reached its second edition. Such good seed
can only bring forth good fruit.

The New Company Law. By Herbert
W. Jordan. 106 pages. Price 4s, or
with King’s Printers’ copy of the Act,
9s. London : Jordan and Sons, Ltd.

In the very interesting preface to his book
Mr. Jordan expresses the welcome opinion
that the new Companies Act which will come
into operation on November 1 will not lead
to greatly increased litigation. In his view
there is little need for alarm at the additional
obligations imposed on company officials
by the amended Act, and abuse of the law
will be more difficult. The language of the
Act is simplified and the arrangement of the
sections made more logical. This re-grouping,
he maintains, while temporarily inconvenient,
will lead ultimately to readier reference.

Mr. Jordan’s excellent manual is indis-
pensable to those familiar with the working
of th® present Act and who have to accustom
themselves to the new one. The two sections
into which the book is divided respectively
deal with the amendments affecting Private
Companies and Public Companies.

In addition to a table of contents, an
excellent index is provided to facilitate
reference, whilst the explanations given are
short and easily understood.

For directors and secretaries and, indeed,
all associated with company procedure,
Mr. Jordan’s treatise will prove an invaluable
guide to the amended law.

D. C. D Eath.

Copies of the books, etc., mentioned under the
heading “ Book Reviews” can be obtained
through the Technical Bookshop of The Mining
Magazine, 724, Salisbury House, London, E.C.2.
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NEWS LETTERS

JOHANNESBURG
July 4.

Beryl Discoveries.—Namaqualand, the
home of the world’s richest diamond deposits,
isnow known to contain the most remarkable
occurrence of beryl ever discovered. About
five years ago, Mr. A. Sleight, a prospector,
while prospecting for mica at Jackhaal’s
Water, some 15 miles north of Steinkoff,
found a very large beryl crystal. He retained
asample of the beryl, and it remained among
his effects until a few months ago. Aboutthe
middle of February last, Mr. Sleight heard
of inquiries being made for beryllium ore
and forwarded a sample to Mr. Ernest
Sheppard, of Johannesburg. The sample
was analysed and yielded 12% of beryllium.
A syndicate was formed in Johannesburg
and prospecting work was started in the
pegmatite where the crystal was found. From
an excavation measuring 5 by 5 by 5 ft. over
ten tons of beryl were recovered in the course
of a few days. Later assays indicate that this
beryl carries up to 15% of beryllium which
ispriced at £12 10s. per Ib. Towards the end
of May an enormous “crystal” was
excavated. Its dimensions were 5 ft. by
5ft. by 8 ft. 6 in., and its weight is estimated
at sixteen tons. It is stated by interested
parties that wherever beryl has been
uncovered and a quantity excavated, the
bottom of the excavation is seen to contain
a strong continuance of the mineral. In one
case, at least, large lumps of the blue variety,
aquamarine, have been dug up, and there is
the possibility of finding crystals of this
latter variety of good quality, that is, semi-
precious gem. There are indications of beryl
on more than one line of pegmatites, over a
large area, and where these have been
examined the mineral has been found not in
ounces but in tons.

The beryl-emerald occurrence in the
Murchison Range, Northern Transvaal, is
said to have been traced for about 30 miles,
but the mineral is found there in much smaller
quantities than in Namaqualand. The
material carrying the beryl crystals in the
Murchison Range is a mica-schist of dark
colour, composed chiefly of two varieties of
mica, biotite and fuchsite. The main
occurrence is a lenticular mass, approxi-
mately 500 ft. long by 200 ft. wide. The
cleavage of the mica-schistis diagonally across
the deposit, and there is considerable
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differentiation of the material in alternating
zones running parallel to the lines of the
cleavage. In a number of these zones of
differentiation the mica flakes are of much
larger size. Judging from the much greater
abundance and larger size of the weathered
and bleached crystals, occurring thickly in
the larger-flake mica zones, the conditions
prevailing in them seem to have been
especially favourable to the crystallization of
the beryl-emerald constituents.

Further Diamond Prospecting.—Since
the prospecting ban was raised in South-
West Africa the Carrig Diamonds Company
has made an interesting discovery on its
two blocks of claims which lie one on either
side of the confluence of the Kameeldoorn
and Orange Rivers. Lately, the shafts sunk
on these blocks have penetrated a layer of
shale deposit, below the typical Orange
River gravels, and have lighted upon a marine
gravel deposit, containing shells typical of
the Alexander Bay terraces, in which
diamonds of remarkably high quality have
been found. It is stated that the similarity
of the deposits has been confirmed by two or
three experts. Now that work is permitted,
these gravels are to be thoroughly examined
without loss of time.

South African Cobalt.—A message from
Hamburg states that a German-Dutch
company intends to work cobalt properties
in South Africa, but the correspondent does
not say in what part of the Union the
properties are situated. There are several
occurrences of cobalt in the Transvaal.
Work has recently been resumed on the Kruis
River cobalt mine. No recent discovery of
cobalt, with the exception of that at
W aaikraal and the alleged finds upon a
property of the Transvaal Silver, has been
reported, and the only other well-known
occurrences are those of Laatse Drift No. 82,
a few miles west of Kruis River, and of the
farm Eenzamheid, which is situated some two
miles south of Balmoral Station on the
Pretoria-Delogoa Bay railway. Small amounts
of cobalt, as Wagner remarks in his economic
chapter in the “ Handbuch der Regionalen
Geologie,” are present in some of the mineral
deposits in the central part of the Bushveld
Igneous Complex. Both at Kruis River and
Balmoral the geological evidence goes to

show that the cobalt lodes owe their
mineralization to the basic intrusions that
are known to exist in their immediate



96

neighbourhood. It is known that the
owners of at least one of the above properties
are in communication with the German-
Dutch company.

Minerals in Swaziland.—Since the
Swaziland administration decided to grant
more favourable terms to prospectors,
increasing attention has been paid to the
mineral resources of that country. It was
announced recently that Sir Abe Bailey had
acquired two large mining concessions in
Swaziland, and it is supposed that he intends
to set prospecting parties at work there to
look for payable deposits of gold, asbestos,
and tin. Seams of chrysotile asbestos con-
taining fibre of excellent quality are being
opened up on the Havelock Concession.
Turner and Newall have their eye on this
property and have taken an option to
purchase it for £250,000. It is hoped that
the administration will be brought to see the
necessity of providing better roads to the
mineral concessions. Transport plays an all-
important part in mining development, and
unless an active policy of road-making is
adopted, the mining development of Swazi-
land isbound to be seriously retarded. Mr. R.
Starkey, the consulting engineer to Turner
and Newall in South Africa, has purchased an
aeroplane and hired a pilot to enable him to
visit the properties in his charge.

Active development is proceeding on the
Swaziland Corporation’s Main Reef and
Ivanhoe sections of the Forbes Concession.
Some parts of the old levels have been
surveyed and assayed, and although the
results have not been so satisfactory as the
original development work indicated, some
high values have been recorded.

Postmasburg Manganese.—The Railway
Administration anticipates that the branch
line to the Postmasburg manganese fields will
be ready to receive traffic in March next.
The Manganese Corporation has purchased
the freehold of the farm Beesthoek. Under
the original terms on which this farm was
held, the manganese ore was liable to a
royalty of ed. per ton, which, in a com-
paratively short time, would have meant an
outlay of nearly £10,000 per annum.
Although some excellent disclosures of ore
had been made on Beesthoek, it had been the
Corporation’s intention to concentrate upon
the next farm to the north, Doornfontein,
where equally good ore is available. This
would have involved approximately 51, miles
of extra railway construction, and possibly
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a later date for the start of shipping opera-
tions. Now that the royalty has been
capitalized by the purchase of full rights to
Beesthoek, this farm will be the first to be
worked. The British Swiss International
Corporation is represented on the board of
the Manganese Corporation by Mr. F N
Pickett (with Mr. W. H. S. Bell, of Messrs
Bell and Dewar, as alternate), Messrs. J. A. D.

Gillespie, P. Bonds, M.InstM.M., H. L
Bumie, A.R.S.M., and E. Fraser Jones
(managing director) ; and the Union

Manganese Mines and Minerals is represented
by Messrs. R. B. Saner, J. Dale Lace and
Captain T. L. H. Shone. Mr. Pickett is chair-
man of the corporation.

The Geology of Rhodesian Copper
Deposits.— It is stated that a valuable series
of papers on the geology of the Northern
Rhodesian copper fields is being prepared by
Dr. J. A. Bancroft, consulting geologist of the
Rhodesian Anglo American, Ltd., for the
coming visit of the Geological Congress,
Dr. Bancroft’s work will show that the centre
of economic interest lies in the N’Kana Con-
cession, which extends over an area of 1,800
square miles. It is covered by Archaean
rocks, comprising granites, schists, phyllites,
etc., and geological work has recently
admitted of a classification of these rocks into
two or three definite series, unconformable
with one another, of which one, the N’Kana
series, is of outstanding economic importance.
The Roan or N’Kana series of sediments
consists of a considerable thickness of
quartzites, shales, conglomerates, and
felspathic sandstones, and near the base of
the series lies the copper-bearing shale which

forms the ore-body of all the important
copper mines and prospects in Northern
Rhodesia. In the N’Kana Concession the

series is disposed in synclines being roughly
parallel with the boundaries. The outcrop
length of the copper-bearing shale is, there-
fore, considerable, and the whole of it
merits close prospecting. At the N’Kana

mine and the Roan Antelope mine the
mineralization is sufficiently developed to
form very important ore-bodies, and at

various other points, N’Changa (just outside
the N’Kana Concession), Mufulira, Chambishi
and others, encouraging values have been
found which warrant high hopes of the future.
The series is known at other places in
Northern Rhodesia, but appears to be more
highly developed in the N’Kana Concession
than elsewhere.
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June 17.

The Cloncurry District.—The improved
price of copper is causing continued activity
among the miners of that metal in the
Cloncurry mineral field. The bulk of the
ore sent away, which is still increasing, is
mined by the tributers working the mines of
the Mount Elliott Company, the balance
being raised by small leaseholders. The
average copper content of the ore from the
Mount Oxide mine is 40% and over, of a
value on the field of £23 10s. per ton ; while
that from several other mines exceeds 25%
of copper, besides appreciable quantities of
gold and silver. The Mount Oxide ore is sent
to Europe for treatment, and the product
of the other mines is bought for treatment
at Port Kembla, New South Wales. Mr.
C. Q. Schlereth, the General Manager for the
Mount Elliott Company, has, with other
experts, been on the field for some time
inspecting the various properties of the
company. As soon as these investigations
are complete, plans for the reopening of the
mines will be put into operation.

Animportant copper mine in the Cloncurry
district, previously owned by the Hampden-
Cloncurry Company, now wound up, has
been bought by a party that previously
worked it on tribute. This property is near
Duchess, the station on the main Cloncurry
railway from which the new branch to Mount
Isa starts. During this year about 75 men
have been at work, and from 450 to 500 tons
of 12% ore is being mined each month. At
the 200 ft. level, where the stopes had been
idle for seven years, there is an ore-body
ranging in width from g ft. to 20 ft.

Mount Isa Activities.—At last reports,
the Mount Isa Company was sinking a “ man
and supply shaft,” and concreting an air
shaft, the latter to be used as an upcast for
the mines when in the producing stage. At
Davidson’s shaft a level is to be opened at
350 ft., forming part of a scheme laid down
by one of the company’s experts (Mr. C.
Mitke). No. 36 shaft (or No. 8 “ glory hole ™)
has been deepened to 125 ft. below the
collar. The average assay values ascertained
were 10'8% lead, with 6 oz. of silver per
ton, over a width of 70 in. The Beiliss and
Morcom compressor is supplying air where
needed, and another compressor is in course
of erection. On the Black Star lode No. 7a
diamond drill is down to 594 ft. The ore
assays from 513 ft. to 535 ft. averaged s T%
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lead, 8'5% of zinc, and 26 oz. of silver to the
ton. The erection of the winding engine,
boiler, and engine, with boiler houses, on the
Black Rock lode has been finished. It is
expected that the laying of the pipeline to
connect the mines with the new Rifle Creek
dam will be commenced immediately. Last
month it was stated that the length of this
pipeline will be 200 miles. This should have
been 20 miles.

The Coal Position.—The latest phase of
the coal hold-up in New South Wales is that
the Federated Engine-Drivers’and Firemen’s
Association had endorsed a policy advocated
by the New South Wales State branch of
withdrawing its members from all mines—
action which would make the coal deadlock
State-wide. This move was made on account
of the mass picketing by the miners of some
of the collieries in which the engine-drivers
and firemen were at work. An effort is now
being made to stop this picketing, and thus
prevent a general closure of the mines, but at
the moment it is doubtful whether this
effort will succeed. So far, a settlement of the
original trouble—caused by an absolute and
persistent refusal of the miners to accept a
reduction in wages—seems to be as far away
as ever. In the meantime, regular shipments
of overseas coal for Australian ports have
been arranged, and within the next few
months large amounts of English coal will
be imported into the Commonwealth. The
major portion of this fuel is for South
Australia and Victoria. The Melbourne Gas
Company has altogether placed orders in
England for 71,000 tons.

It isnot expected that the Queensland coal
miners will be brought into the trouble in
the South, and possibly the mines of this
State may benefit by the stoppage in the
neighbouring State. So far, however, hardly
any extra orders have been received here as
a result of the southern stoppage. The
principal difficulty in the Southern States
is with regard to the special class of coal
needed for gas making—a class which has
been drawn from Maitland, in New South
Wales, but which cannot be obtained in
sufficient  quantity  from Queensland.
Incidentally, it may be mentioned that the
demand for coal for bunkering from the
Bowen River field, North Queensland, has
of late been growing somewhat, and that
high praise is being given as to its quality
by those who have used it. The chief
engineer of one steamer says he has found
the coal much superior in every way to any
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other Australian coal he has used ; while
the captain of another vessel testifies

that it is far superior, not only to Australian
but also to Natal coal.

Oil Prospecting.—There are at present
about 18 companies, sinking some 24 wells,
in the search for oil in Queensland, and one
or two others are about to start boring. All
except two are in the Roma (or Maranoa)

district. A number of the companies report
indications which are considered to be
favourable. The Roma Oil Corporation,

which is the chief operator, has stopped the
further sinking of its No. 2 well, as the results
are not considered satisfactory, and are
shifting its rig back to No. 1, which is to be
further deepened. After that has been done,
a third bore will be started. The absorption
plant imported from America is now ready
to begin extracting oil from petroliferous
gas, but the supply from No. 1 well is said
to be not sufficient to work the plant profit-
ably, and sinking in this hole is to be con-
tinued in the hope of finding a larger quantity
of gas or oil.

The Sardine Tin Mine.—The well-
known Sardine, for several years the principal
mine on the Kangaroo Hills field, North
Queensland, has been forced, by the declining
price of tin, to close down and seek exemption
from labour conditions for six months. In
1921 this property was described by a
Government geologist as one of the best
high-grade tin mines in the Commonwealth,
and until lately has been a good producer of
tin from various payable shoots of tinstone.
In the past week or two, however, there has
been a considerable improvement in tin
prices, and it is hoped that the closure will
be only temporary.

Geophysical Research.—The Chief
Government Geologist of Queensland (Mr. B.
Dunstan) has just returned to Brisbane after
an eight-months” tour of Europe and
America, whither he was sent mainly to
investigate  the  various methods of
geophysical survey. His itinerary included
practically all the important European
mining centres, and special visits were made
to the Polish and Roumanian oilfields.

W iluna G oldfield.—The management of
W iluna Gold Mines, Ltd., Western Australia,

has placed an order with the Western
Machinery Company, Ltd., Perth, sole
Australian agent for the National Gas

Engine Company, of England, for the supply
of seven convertible suction-gas crude oil
engines, of 600 h.p. each. The engines will be
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assembled in Perth. The construction of the
railway from Meekatharra to Wiluna has
been formally started by the West Australian
Minister for Railways.

VANCOUVER
July 11.

Railway Extension.—The Consolidated
Mining and Smelting Company of Canada has
bought the Canadian North-Eastern Railway.
The purchase includes 14 miles of railway
from Stewart up the Bear River valley and
a charter, acquired at the last session of the
Provincial Legislature, giving power for the
extension of the railway from its present
northern terminus by a route to be
determined by survey to the Finlay River
and for a branch from some point on that
railway to the Yukon boundary. The
charter gives authority for the issuing of
bonds to the extent of $50,000 per mile of
new construction. The purchase also includes
outstanding bonds to the amount of about
half a million dollars and all the stock issued
on the original Portland Canal Short Line,
with the exception of a small amount owned
by private persons. The purchase was made
from Vancouver Holdings, composed of
London and Vancouver capital, which bought
the property about two years ago from
Sir Donald Mann, the well-known Canadian
railway contractor. Consolidated has given
out no information either as to the amount

paid for the railway or the object of the
purchase, but from recent happenings it
seems pretty certain that the company

intends to make a thorough investigation of
the comparatively little-known country to
the northeast of the Portland Canal division,
and if the investigation turns out as happily
as the company has some reason to expect
it will use the railway to open up the mineral
lands as they are developed. During last
season Consolidated had four survey parties
in that immense territory watered by the
Peace River and its tributary rivers and
creeks and known as the Peace River region,
and the company located a large number of
claims, on one group of which it kept a crew
of men at developing during last winter.
It also located 54 claims at Howser Lake,
in the northeastern extremity of the
Portland Canal Division. Recently Con-
solidated formed a new subsidiary, Northern
Prospecting Syndicate, which has let a
contract to Western Canada Airways for
the transport of men, machinery, and supplies
from Stewart to Howser Lake. By this aid
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the syndicate will be able to commence
exploration within three weeks, whereas by
the old means of travel it would have been
impossible to get supplies to the property in
time to start work this season. In the
meantime the railway probably will be put
to use for transporting supplies to the George
£FOUP’ s’ m”es beyond its present northern
terminus, and will be completed to the George
property to give an outlet for ore from that
property- One other phase is worthy of
consideration. The Canadian Pacific Railway
Company and its friends own a controlling
interest in the stock of Consolidated, and it
seems likely that the two companies will
work hand and glove in the mineral, agri-
cultural, and water-power development of
northern British Columbia.

Canadian National Mineral Belt.—
Another important transaction is the
optioning of a controlling interest in Owen
Lake Mining and Development Company by
Mr. Noah A. Timmins, president of Hollinger
Consolidated Mines, for approximately
$1,100,000. Mr. Timmins has made a
cash deposit of $150,000 to bind the deal,
Mr. F. H. Taylor, who organized the Owen
Lake Company, remains as president and
Mr. Timmins has been elected vice-president,
Mr. Taylor acquired options on some 100
mineral claims on the shore of Owen Lake,
situated 25 miles south of Houston, on the
Canadian National Railway, late in last
summer, making cash payments of about
$25,000, took a sawmill in, and commenced
the erection of a permanent camp. The
property had been idle since 1924, prior to
which a good deal of surface and some under-
ground exploration had been done, exposing
16approximately parallel veins of commercial
ore- During camp construction a tunnel was
started to open these veins at from 400 to
600 ft. below the surface by hand steel, and
after winter set in machinery was taken to
the property over the snow and the work
was continued by machine drills. It was
expected that the first vein would be cut
about 3,000 ft. from the tunnel’s portal,
kut when Mr. Timmins’ engineers made their
examination toward the end of June, the
tunnel was in 1,750 ft. and had passed
through eight veins of commercial ore, none
of which had been exposed at the surface,
These veins range from 2 to s ft. in width
and $20 to $65 per ton in value. The value
is chiefly in copper and silver, but the ore
also carries gold, zinc, and a little lead.
Mr. Taylor has also sunk a shaft for 80 ft. on
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one of the known veins and from that point
driven more than 50 ft. in each direction on
a 10 ft. vein of commercial ore. Mr.Timmins
has made arrangements with the Provincial
Department of Mines for work to be started
immediately on a good road to the property,
the cost of which is to be shared equally by
the Government and the company, and as
soon as this is completed heavier machinery
will be taken to the property and its develop-
ment pushed as rapidly as possible.

Mr. H. L. Batten, of Messrs. Stewart,
Batten, and Associates, has made a report on
the Topley Richfield Mining Company’s
property, situated eight miles from Topley,
in which he recommends that plans be got
out for permanent plant and a pilot mill, as
he considers that if the drilling exploration
now under way proves the persistence of the
ore-bodies between the 200 and 300 ft. levels
the construction of the plant will be justified.

Dividends.—Consolidated Mining and
Smelting Company of Canada has paid a
dividend of 5% and a bonus of $5 per share,
covering operations for the first half of this
year. The disbursement amounted to
$3,184,143, and brought the company’s
total disbursement up to $32,743,049, on an
outstanding capitalization of $12,376,575.
Granby Consolidated Mining, Smelting, and
Power Company has paid a dividend of
$1'75 per share, covering operations for the
Second quarter of this year, and amounting
to $766,889. This brings the company’s
disbursements up to $12,945,501. Premier
Gold Mining Company has paid a dividend
of 6%, covering operations for the second
quarter of this year. The dividend amounted
to $300,000 and brought the company’s
total disbursement up to $13,650,000. Howe
Sound Company has paid a dividend of
$1 per share, covering operations for the
second quarter of this year, and amounting
to $496,038. Crow’s Nest Pass Coal Company
has paid a dividend of \\% , covering
operations for the second quarter of this
year and amounting to $93,174.

Portland Canal.—Mr. C. A. Banks
announced just before his departure for
New Guinea, where he has gone to

examine a placer deposit owned by Placer
Development, of which he is managing
director, that B. C. Silver Mines has driven
for 100 ft. in a substantial body of ore in
No. 6 level. The full length of the drift
is in good milling ore and the face is in ore.

Kootenays.—Consolidated Mining and
Smelting Company of Canada has announced
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that during the next two years it will spend
between seven and eight million dollars
in the erection of the first unit of a synthetic
fertilizer plant, which will include a liqui-
faction of air and nitrogen plant, a hydrogen
plant in which the hydrogen will be produced
by the electrolysis of water, an ammonia

plant, a 300 ton sulphuric acid plant, a
phosphoric acid, and a superphosphate of
lime plant. It is expected that the first

unit will be in operation within two years
and a second unit on the same scale will be
started immediately the first unit is in
operation. It is expected that the sulphuric
acid plants, which will derive their sulphur
dioxide from smelter fume, will render the
fume harmless to vegetation.

W estern Exploration Company has
announced that it will start immediately
on the erection of a 100 ton flotation mill
and 16,000 ft. tramway to connect its
Mammoth mine with the mill, and it expects
to have the plant in operation before the
end of the year. The mill will be designed
and its erection will be supervised by Mr.
W. L. Zeigler, metallurgist for the Hecla
Mining Company, of Wallace, Idaho. In
No. 7 level at the Mammoth the company
has opened a body of ore, ranging from
25 to 35 ft. wide and averaging 13 oz. of
silver per ton and 12% of mixed lead and
zinc. This appears to be a huge lens, which
in No. 1 level is only 2 ft. wide. In No.
6 level it is 20 ft. wide and carries a band
of clean galena 4 ft. wide next to which is a
4 ft. band of clean mixed lead and zinc
sulphides. The shoot of ore has been proved
for 1,200 ft. on the dip of the vein and for
from 150 to 300 ft. on its strike. The
Mammoth adjoins the famous old Standard,
which made a profit of more than $3,000,000
for its shareholders.

TORONTO

July 18.

Sudbury.— With the expansion of the
operations of the International Nickel Com-
pany and the erection of the copper refinery
at Copper CIiff now in progress this district
is now the principal centre of attraction in
the mining industry. This is reflected on
the Stock Exchange, where the shares of the
base-metal companies have for some time
shown continued activity during a dull
season while the gold and silver issues have
been much depressed. The work of
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excavating for the copper refinery has been
started, and it is expected that construction
will be sufficiently advanced to allow the
buildings to be covered in before winter.
The force of 250 men now employed will
shortly be increased to 600. The initial
capacity of the plant will be 10,000 tons of
metal per month, and it will be so constructed
to permit this capacity to be doubled. There
will be three main buildings, one an electro-
lytic cell-house, and two casting buildings,
one for crude copper, and the other for refined
copper. The buildings will be brick and tile
construction over steel. The cost of the
refinery is officially stated to be about
$5,000,000. The new shaft of the Frood
mine has reached a depth of 3,050 ft., and it
will have a hoisting capacity at that level of
7.000 tons a day. The out-and-fill method
of mining, with various adaptations to suit
conditions when they are met with, has been
adopted as the best plan for working this
deposit. Under this method the tonnage of
broken ore left in the mine at any one time
will be very small.

At the Falconbridge a cross-cut at the
1.000 ft. level has encountered ore proving
the downward continuation of the deposit to
that depth as indicated by diamond-drilling.
Rapid progress is being made by the con-
struction of the smelter. The blast-furnace
will have an initial capacity of 250 tons per
day, but a great part of the other equipment
will be capable of handling 500 tons daily.
The nickel-copper matte output will be
refined and marketed in Norway by the
Falconbridge Nickel Works, a subsidiary
company.

The Treadwell Yukon has begun shipping
zinc concentrates to Britain under contract
with the British Metal Corporation, Ltd. The
decision of the company as to the erection ofan
electrolytic zinc plant is still in abeyance, and
it is stated that another year of metallurgical
experiments and underground exploration
will be required for a solution of the problems
involved. The Sudbury Crater Mining
Company, of Montreal, which has on its
property a vein of massive galena, recently
sent samples of this ore to Germany. A
metallurgical organization there is anxious
to obtain as much of this ore as can be
supplied, and has asked for shipments of
from 1,400 to 1,800 tons of this ore before
the close of navigation.

Porcupine.— The output of bullion from
the seven producing mines in this field
during June was valued at $1,529,598, as
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compared with $1,687,497 for May. The list
is still headed by the Hollinger though the
ore drawn from the lower levels continues to
be of comparatively low grade. So far the
detailed study of the geological conditions
of the mine do not appear to have revealed
anything of outstanding importance. The
underlying porphyry which lies in the path
of the downward continuation of the veins
has received a large amount of attention.
The wvein fractures continue into this
porphyry, but the values decline. Hopes
have been entertained of working through or
around this porphyry to an horizon where
greenstone formation may again appear.

The ore now being treated at the Dome
Mines, which was formerly of a rather low
grade, has latterly shown considerable
enrichment, and that now being handled is
stated to be of higher grade than any in the
Porcupine district, averaging over $9 gross
per ton. Earlier operations in the green-
stone were disappointing, but more recently
ore-bodies have been found in this forma-
tion, and the question now remaining at issue
is whether the ore occurs only in the green-
stone on the margins of the sediments or if
it persists to greater depths in close relation-
ship to the contact of intruding porphyry.

The quarterly statement of the Mclintyre
Porcupine for the three months ending June
shows improvement over the corresponding
period of last year, the gross income being
$1,062,611. Operating costs were $592,499,
and net earnings after depreciation, etc.,
$441,179, an increase of $6,695. The mill is
20 years old, and much of the equipment
obsolete, and the question of a new plant
will shortly have to be considered by the
directors, in the light of the results of deep
development, during the next few months.

The transfer of the assets of the Coniaurum
to a new company under the same name has
been arranged subject to the approval of the
shareholders. Operations have been carried
on under a receivership for some months, the
mill treating between 250 and 300 tons a
day. The new company will carry on an
aggressive campaign at depth, in an effort to
improve the grade of ore. The Hayden is
installing an electrically-driven mining plant,
and securing power by a transmission line
from Timmins. Active development will be
conducted on the 700 ft. level.

Kirkland Lake.—The output of bullion
in this held during June amounted to
$1,358,690, a substantial increase over the
$1,157,028 produced in May. Work at the
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Lake Shore mine with a view to increasing
production to 1,400 tons daily is well
advanced, but a delay in the delivery of
portions of the equipment postponed the
expected increase, which will probably take
place within the next few weeks. A further
increase to 2,000 tons daily will be made
about the close of the current year. The mine
has very large ore reserves, only about 25%
of the ore in sight having been taken out,
which will render it possible to maintain the
increased rate of production. The Wright
Hargreaves in driving on the 700 ft. level
has encountered the upward extension of a
vein developed on two lower levels, and has
openedup high-grade ore fo