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EDITORIAL
IN order to save would-be purchasers 

trouble, we are asked by our Technical 
Bookshop to  sta te  th a t President Hoover’s 
De Re Metallica—which we published in 
1913—is now out of print.

TH E 1929 edition of Mr. W alter E. 
Skinner’s “ Oil and Petroleum  Year 

Book ” has just made its appearance and 
contains its usual valuable store of inform a­
tion concerning th a t industry.

IN various issues of the M a g a z in e  in 1927 
reference was made to a new tin  

extraction process being developed a t the 
Geevor Mine in Cornwall, and we hope to  
publish next m onth the details of a new 
paten t which has just been granted to  the  
same investigators.

LAST week an extensively signed s ta te ­
m ent was published favouring an 

arrangement between the various tin- 
producing companies. Several im portant
groups were, however, not represented 
among the signatories and in view of the ir 
abstention it is not easy to  see how any 
agreement in this m atter can be reached.

ELSEW H ERE in this issue a descrip­
tion is given of some of the  exhibits 

a t the N orth-East Coast Exhibition, which 
the Prince of Wales opened on May 14 and 
which is to  run through the summer season. 
An a ttem pt has been made to reproduce on 
a smaller scale the W embley Exhibition 
and it is not too much to  say th a t in this 
its organizers have been entirely successful.

IN our issue of Ju ly , 1928, a tten tion  was 
called to  a proposed memorial to  Edw ard 

Suess, to  be erected a t his birthplace in 
Islington. On May 28 the  A ustrian 
Ambassador, in the presence of a d istin­
guished company of geologists, unveiled a 
plaque and Professor J . W. Gregory in the 
course of a  tribu te  said th a t Suess ranked 
as the greatest original force of the geological 
philosophy of his time.

AMONG the B irthday Honours the mining 
and m etallurgical com m unity will 

have noticed w ith in terest three n am es :

Dr. H. C. H. Carpenter, Professor of Metal­
lurgy in the Royal School of Mines, is made 
a K night, while Sir John  Cadman becomes 
a G.C.M.G. and Dr. F. Dixey, Director of 
the Geological Survey of Nyasaland, is given 
the O.B.E. In terest also attaches to the 
conferment of a  C.M.G. on Mr. W. J. D. 
Deacon, M.R.C.S., L .R.C.P., Director of the 
Gold Coast Medical and Sanitary  Services.

ABYSSINIA is a country about which 
very little is known and for this 

reason Mr. H. P. Robertson’s account in this 
issue of his experiences there will be 
welcomed. A part from this, however, the 
country is of interest in view of the recent 
Nile waters agreement between the Egyptian 
and the home Governments, in carrying out 
some of the projects resulting from which the 
co-operation of the Abyssinian Government 
will be required. A nother m atter which 
brings this region into prominence is the 
proposal to  build a railway from Gambella 
to  the Sudan frontier along the valley of the 
Baro River, a tr ib u ta ry  of the White Nile.

IMPORTANT issues resulting from origins 
of the science which is known as Geo­

physical Prospecting are raised by the 
revelations contained in the article by Dr. 
W. R. Jones which concludes in this issue, 
and in connection w ith the prowess of British 
scientists and designers in this field it gives 
us pleasure to  place on record the fact that 
the G ravity Gradiometer designed by Capt. 
H. Shaw and Mr. E. Lancaster-Jones, and 
described by them  in the M a g a z in e  last 
m onth, has been successfully employed in 
surveys of the brown coal fields of Victoria, 
Australia, and elsewhere.

P ow er H o u se  C him ney E ffluents
The m atter of deleterious fumes and dust 

from power house chimneys, first alluded to 
in the M a g a z in e  for Jan u ary  last in con­
nection w ith litigation between the 
Manchester Corporation and a neighbouring 
farmer, has aroused a veritable storm of 
criticism because of the London Power 
Company’s proposed generating station at 
B attersea. While mining men generally 
are not concerned w ith the possible ill 
effects of power sta tion  effluents on London
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and Londoners, except perhaps for senti­
mental reasons, yet the m atter has a definite 
bearing on the subject of power generation 
and it is on this account th a t we take the 
opportunity afforded by the above-mentioned 
circumstances to  review the position further.

The present tendency in power generation, 
as is evidenced by the recently passed 
Electricity Act in this country, is for large- 
scale high-power generation at points geo­
graphically suitable and for transmission at 
high potential to  distributing transform er 
stations. A difficulty inherent in this other­
wise sound principle is the local intensifica­
tion of the “ smoke nuisance,” a difficulty 
which is rendered additionally involved 
by reason of the sulphur content of the coals.

The realization of these “ snags ” in the 
path of the power engineer has aroused a 
feeling tha t these problems, like m any others 
that have gone before, are capable of solution. 
Broadly speaking the problem is a three­
fold one—the discharge of dust or ash 
(which may be and often is siliceous) resulting 
from the use of pulverized coal, the actual 
content of sulphur compounds in the flue 
gases, and the smoke itself. Various lines 
of attack on these serious evils present 
themselves and as it is not our purpose to 
deliver a thesis on what is after all a con­
siderable subject it will be necessary only 
to touch lightly on the salient points.

The ash and smoke nuisances can be 
overcome. Here the tendency is for better 
coal washing and more efficient combustion 
of clean fuel. In  the case of pulverized-coal 
installations development in the direction 
of the better slagging of the ash m ust 
proceed apace. When, however, we come to 
the elimination of sulphur-containing gases 
the question is not a simple one and it is 
a plain fact which cannot as yet be 
controverted th a t no effective m ethod for 
the prevention of these dangerous effluents 
of big generating stations has been adopted.

On the other hand, a number of interesting 
proposals have been advanced which will 
bear some consideration. One suggestion 
that has been made is for the use of finely- 
divided lime, which is to  be injected in some 
manner into the flue gases a t a stage in their 
progress to  the stack and should result in 
the fixing of the sulphur content of the gases 
as calcium sulphite, which in tu rn  might be 
removed as a solid by one of the accepted 
dust-catching methods. Another proposal 
which cannot be lightly dismissed is to pass 
the gases through a scrubber system in which

rain or other clean water is employed as a 
solvent for the sulphur contents. Yet 
another proposal m ay be offered as the 
outcome of im portant experiments which it 
is understood are proceeding in Germany. 
These have as their objective the recovery 
of sulphur dioxide as such and the problem 
appears to have resolved itself into th a t of 
finding some liquid or liquids in which the 
dioxide in dilute gas m ixtures is readily 
soluble. Likely solvents of this character 
have been found by these workers to  be 
the cyclic ketones—cyclohexanone and 
methyl-cyclohexanone. These substances in 
their norm al commercial grade of purity  
have been employed on dilute sulphur 
dioxide with decidedly promising results on 
a laboratory scale. The efficiency of the 
ketones has, moreover, been considerably 
enhanced by the presence of small quantities 
of certain metals, notably mercury. The 
tem perature a t which the best extraction 
is effected has also been taken into considera­
tion. The dioxide is, furthermore, recoverable 
from the ketones in which it is contained 
by heating to  a suitable tem perature. So 
much for specific alternatives.

In  dealing previously with this subject, 
on the occasion noted already, we indicated 
the possible bearing of coal carbonization 
thereon. I t  m ay be th a t a  product of some 
such process will be burn t under the boilers 
of the power houses of the future, bu t it 
is as yet difficult to  see how such a procedure 
is going to  affect the issue, since sulphur 
is still present in the residual fuel, unless 
it be th a t this fuel is in the form of gas, in 
which state it is quite amenable to  pre­
treatm ent for sulphur extraction, as an gas 
engineer knows. Thus it would appear 
th a t the best solution, if it can be found, 
probably lies in means for the elimination of 
the sulphur from the fuel before its use 
under the boilers.

T h e In stitu tion’s A n n u a l M eeting
The annual general meeting of the In stitu ­

tion of Mining and Metallurgy held on May 
16 was a rem arkably interesting occasion 
owing to  the fact th a t, in addition to the  
retiring President’s address,'the proceedings 
included the presentation of the Institu tion’s 
Gold Medal to  the Hon. W. L. Baillieu and 
Mr. W. S. Robinson.

The recipients of this great honour were 
selected for it on account of their services 
in the development of the lead and zinc
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resources of Australia and a more fitting 
choice could hardly have been made. In  
these circumstances members listened with 
peculiar a ttention to  the two speeches 
delivered in acknowledgment of the gift of 
the  medal.

Mr. Baillieu indulged in a review of the 
past which made attractive history and gave 
an impression to his hearers of the problem 
which confronted the Commonwealth lead 
industry a t the tim e of the outbreak of the 
W ar, when it will be remembered producers 
had to find a m arket for concentrates which 
had hitherto  been bought largely in Germany 
under contract. A tem porary relief was 
found when the Broken Hill P roprietary 
Company, which owned the Port Pirie 
smelter, agreed to  take the concentrates, 
and later the arrangem ent whereby the 
ownership of the smelter passed to  all the 
big mining companies in Australia very 
considerably eased the position.

This was about 1915, when Mr. W. S. 
Robinson, taking a long view and foreseeing 
the protraction of the world struggle, advised 
an increase of production and a  la ter step 
was the offer of the entire ou tput of the 
Port Pirie smelter to the British Government 
free of cost. The Ministry of Munitions
refused th a t offer, bu t made a counter
suggestion for a  fair price, which price- 
fixing agreement had a  m arked and salu tary  
effect on ruling world prices, which it has 
been estim ated saved the British Government 
50 millions sterling. Following this came the 
development of the zinc industry  and the 
commencement of the Risden works.

Before concluding, the speaker alluded to 
the steps now being taken to  develop a low- 
grade bu t extensive ore occurrence on the 
west coast of Tasmania. This work is pro­
ceeding under the direction of Mr. Colin
Fraser, to whom he also paid a well-
deserved tribu te  for his services to  the 
industries during the period under review 
in his capacity as joint m anaging director 
of the Associated Smelters a t P o rt Pirie.

Mr. W. S. Robinson dealt a t first more 
specifically with facts and figures, comparing 
the production of bo th  lead and zinc w ithin 
the British Em pire in the  present day with 
th a t up to 1914. Thus he showed th a t the 
lead output had risen from 100,000 to 400,000 
tons of m etal annually, while the 
corresponding figures for spelter were from 
less than  50,000 tons to  nearly 200,000 tons, 
the tendency being for still further improve­
ment. Again, as to the trea tm ent of mine

products for recovery of m etal, whereas in 
1913 less than  5% was trea ted  by British 
m etallurgists, he estim ated th a t in 1931 all 
A ustralian mine ore would be reduced 
within the Empire. This brought him to his 
argum ent th a t, while mining engineers and 
m etallurgists had done and were doing their 
best to  increase yields and improve the 
position of the Em pire mineral and metal 
productions, the commercial side was lagging 
behind, and he u ttered  a strong plea for a 
reasonable level of prices and the ending 
of slumps, m arket booms, and suchlike 
obstacles to  orderly progress. In  this 
connection he ventured the suggestion that if 
m etallurgical efficiency fluctuated as much 
as do the prices of some of the metals 
themselves boards of directors would be 
very much perturbed.

At this point General Sir Granville Ryrie, 
the High Commissioner for Australia, on 
being called upon to  add his congratulations 
to  the recipients of the honour, raised, 
literally, shouts of laughter during an ah too 
brief bu t breathless period of anecdotal 
reminiscence.

At the conclusion of the transaction of 
other formal business Professor Truscott 
rose to  deliver his presidential address. 
The subject of this is “ Scientific 
Management ” and in order th a t there may 
be no misapprehension it is important to 
emphasize th a t the implication here is the 
application of scientific principles to all 
departm ents of the functions of management 
and not, as m ight be supposed in view of 
recent Institu tion  topics, the mere rôle of 
scientifically-trained men in the conduct of 
industrial affairs. From  his thesis emerges 
the fact th a t Professor T ruscott is to a con­
siderable extent a champion of the American 
a ttitu d e  tow ards this m atter. Thus we 
find th a t nearly all his bibliographic refer­
ences are to  the  periodicals or to  the pro­
ceedings of learned societies in th a t country.

Space does not perm it a detailed analysis 
of Professor T ruscott’s thesis, even if such 
a course were desirable in these columns, 
and we will, therefore, conclude these few 
rem arks by sincerely commending the 
published address to  the notice of all those 
who have the best interests and the advance­
m ent of their great profession a t heart.

The final ceremony was the induction of 
the new President, Dr. William Cullen, to 
the chair. May we offer him our hearty 
congratulations on his atta inm ent to this 
high office.
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R h od esian  D ev e lo p m en ts

The greatest interest attaches to  the 
decision lately arrived a t to  remove the 
capital of Northern Rhodesia from Living­
stone. The capital has for long been thought 
to be inconveniently situated, inasmuch as it 
is in the extreme south of the territo ry  it 
dominates, bu t the objections have not 
hitherto been strong enough. Now, however, 
the mining developments in the north  have 
been so rapid and the future importance of 
this part of the country is becoming so

coast of Africa, in the presence of Prince 
A rthur of Connaught, the former Governor- 
General of South Africa, and representatives 
of the Governments of Northern and Southern 
Rhodesia and of the Belgian Congo. This 
railway was begun as long ago as 1903, 
m ainly owing to  the initiative of Sir Robert 
W illiams (as we now know him), and is only 
now completed after interruptions due to 
the W ar and other vicissitudes. This line 
m ust obviously have a definite bearing on 
the economics of the development of the 
copper area since, when the extension to  
Tshilonga is completed in 18 m onths’ time,
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increasingly evident th a t it is felt th a t the 
centre of gravity has shifted and a site is 
being sought on which to build a new capital. 
The area being considered is the plateau 
surrounding Lusaka, a thriving farming 
centre on the railway between Livingstone 
and Broken Hill, not far north of the Kafue 
River, and the probable choice is a point 
rather to the south of Lusaka and near 
Chilanga.

Side by side w ith the attention which 
change of government headquarters will 
attract is the importance of the transport 
facilities, present and in prospect, a t the 
disposal of the copper producers. On June 10 
the Portuguese Minister of Colonies opened 
the Benguela railway, connecting the 
Katanga with Lobito Bay, on the west

it will give direct access to  a port which is
2,600 miles nearer to  this country than  is 
Beira, the railway route itself being m any 
miles shorter than  any routes a t present 
existing.

In terest m ust also attach to  other proposed 
railways and links for the service of this 
field, which are clearly indicated in the 
accompanying map. The Sinoia-Kafue pro­
ject has a t the moment been defeated, 
bu t there is a strong feeling th a t the pre­
vailing persistent demand for this short cut 
to  Beira will result in present objections 
being overcome. W ith the completion of the 
bridge over the Zambezi a t Chindio the 
journey to Blantyre will be made easier and 
the extension of this line to  Lort Jameson 
will be eagerly anticipated.



REVIEW OF MINING
In troduction .—Although the General 

Election is over, the feeling of uncertain ty  
which preceded it has not altogether dis­
appeared, owing to  the change of Govern­
m ent and the prospect before m any m onths 
are passed of another appeal to  the country. 
Business has been generally good. Metals are 
a trifle lower, but the decline has not been 
serious. The latest tin  statistics showed a 
decrease of over 600 tons in the visible 
supplies, whilst the to ta l deliveries for May 
at 13,265 tons and the United States con­
sumption of 8,480 tons both established 
records.

T ran svaa l.—The output of gold on the 
R and for May was 858,991 oz. and in the 
outside districts 38,607 oz., m aking a to ta l 
of 897,598 oz. The natives employed on the 
gold mines a t the end of the m onth to talled  
195,733, as compared with 197,412 a t the 
end of April.

The report of the  Central Mining and 
Investm ent Corporation for 1928 shows th a t a 
further £150,000 has been added to  reserve, 
which now am ounts to  £1,900,000, which is 
well ahead of half the capital of the company.
As stated  in our May issue, the  profit last 
year was approxim ately the same as for 
1927 and there was no change in the 
dividend. W hilst the company continues to 
be largely interested in South African gold 
mining, it has m any other im portant interests, 
including Trinidad Leaseholds and the 
N orth Venezuelan Petroleum  Company and 
its subsidiary, the  Tocuym Oilfields. In  his 
report the consulting engineer, in dealing 
with operations on the R and mines, 
states th a t it is rem arkable how year by 
year the increased cost of working in old 
mines a t greater and greater depths is 
almost entirely offset by  im provem ents in 
technique.

Owing m ainly to  the reduced price ruling 
for the metal, the Leeuwpoort Tin Mines 
showed a loss of £2,985 last year. The ore 
milled was 73,400 tons, an increase of 3,600 
tons, and the concentrates produced 666 
tons, or 56 tons in excess of 1927. The 
average price realized was, however, £60 
lower, being £223 against £283. The ore 
reserves a t 110,494 tons show an increase 
of 1,828 tons. I t  is sta ted  th a t improve­
ments in the treatm en t p lan t are giving 
better extraction results and th a t experi­
ments carried out w ith a new process 
indicate an economical means of eliminating 
the iron, whereby further improvement
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in the grade of the  concentrates can be 
expected.

To add to  its other difficulties, a fire 
sta rted  last m onth in one of the old drives 
of the City Deep, bu t has not proved serious. 
Operations were tem porarily affected, not 
only on the mine mentioned, bu t also on the 
Meyer and Charlton and W olhuter, resulting 
in last m onth ’s ou tput of the former being 
somewhat lower.

The falling off in the m onthly returns 
doubtless prepared shareholders of the Sabie 
(Transvaal) Gold Mining Company for 
the news th a t the directors have decided to 
suspend operations. An unexpected and 
consistent fall in the value of the ore has 
occurred sim ultaneously in all parts of the 
mine and the  com pany does no t possess the 
necessary funds to  undertake an exhaustive 
scheme of development.

C ape C o lo n y .—As foreshadowed by Sir 
D avid H arris a t the  De Beers meeting 
tow ards the end of last year, news is now to 
hand from South Africa of the formation of 
the Kimberley D iam ond C utting Company, 
Lim ited, w ith  a cap ita l of half a million 
sterling in £1 shares. The directors comprise 
Mr. Lrederick H irschhom , Mr. R. L. P. 
Philipson-Stow, and Sir D avid Harris, all of 
whom are on the De Beers board.

Although the N am aqua Copper Company’s 
ou tpu t for last year a t 2,491 tons was 63 tons 
less than  for 1927, owing to  the higher prices 
obtainable for its product a  profit of £10,058 
was shown, against a loss for the previous 
year of £14,147. This enabled the company 
to  re-enter the dividend list w ith a distribu­
tion of 2s. 6d. per share, absorbing £9,433. 
The estim ated reserves a t the end of 1928 
were 72,072 tons, a decrease of 8,279 tons as 
com pared w ith 1927.

R h od esia .—The gold output of Southern 
Rhodesia for April was 48,210 oz., as com­
pared w ith 47,388 oz. for March. Other 
ou tputs for April were : Silver, 10,626 oz.; 
coal, 84,526 tons ; chrome ore, 25,236 tons; 
asbestos, 3,582 tons, and mica, 7 tons. 
The value of the m ineral ou tput of Southern 
Rhodesia for 1928 was £4,448,311, as com­
pared with £4,238,257 for 1927, the improve­
m ent being m ainly due to  the increased 
output of asbestos.

Speaking last m onth a t a  luncheon of the 
Royal Em pire Society on “ Recent Develop­
ments in Rhodesia,” Sir E dm und Davis 
stated  th a t on four of the copper propositions 
there would w ithin the next few years be
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a total outlay for p lant of some three and 
a half millions sterling, and he urged th a t 
special a ttention  should be paid to  the 
question of deliveries, a most im portant 
matter in the case of properties which had 
to be equipped during certain seasons of the 
year.

The Southern Rhodesia Base Metals 
Corporation have granted the Rio Tinto 
Company an option until the end of the 
current year to purchase 75,000 of its 
unissued shares a t par. The Rio Tinto 
Company is, a t its own expense, sending 
its chief geologist to  inspect the properties.

As it is now more closely identified with 
mining than railways, its railway having been 
taken over by the British South Africa 
Company in September last, it was decided 
last month to alter the name of the Rhodesia- 
Katanga Junction Railway and Mineral Co. 
to the Rhodesia-Katanga Co. The activities 
of the company are in future to  be directed to  
the development of the Kansanshi mine and 
its other mineral concessions. In  the new 
company, which will have a capital of 
£1,500,000 in £1 shares, shareholders of the 
present company are to  receive share for 
share, no fresh issue of capital being con­
templated.

Nigeria.—The work connected with the 
absorption of the Keffi group by the Asso­
ciated Tin Mines of Nigeria delayed the 
presentation of the report, which covers the 
eighteen months to  December 31 last. 
The output of tin  concentrates for the 
period mentioned was 3,061 tons, the
average cost of production being £94 5s. 
per ton f.o.r. Bukeru and the average 
price realized £158 2s. Id. per ton. The net 
profit for the eighteen m onths was £174,594, 
from which a dividend of Is. absorbed 
£16,000. After transferring £10,850 to
reserve account, which now stands a t
£260,000, the carry forward was £116,098, 
the directors considering it advisable, in 
view of the necessity of making full pro­
vision for altering the existing plant from 
steam to electrical operation and the  un­
certain position of the tin  m arket, to
conserve the company’s resources. The 
ore reserves on the company’s areas a t the 
end of last year were estim ated a t 19,000 
tons.

The output of the Northern Nigeria 
(Bauchi) Tin Mines for the quarter ended 
March last was 450 tons, the same as for the 
preceding three months, bu t with the advent 
of the wet season an increase in the produc­

tion is anticipated. During the quarter 
prospecting added 468 tons to  the reserves.

T asm ania .—Mails to hand confirm the 
cabled news as to  the disaster a t the Briseis 
mine, to  which reference was made in this 
column in April last. I t  would seem th a t all 
the men working in the mine a t the tim e of 
the cloudburst were rescued, the loss of life 
being among those engaged on the surface. 
The cost of rebuilding the Cascade dam and 
repairing the damage done is roughly 
estim ated a t £60,000, the provision of which 
is to  be considered by the directors. I t  
m ust have been a severe disappointm ent to 
Mr. Lindesay Clark, who has been in charge 
of the Briseis for so m any years, to  see w hat 
was almost a life’s work destroyed in a few 
hours.

The decline in the price of tin, the poorer 
quality  of the lodes, and increased production 
costs were responsible for the Mount Bischoff 
showing a loss of £2,014 for last year, 
although the to ta l income was £98,191. 
The output was 348 tons of tin  oxide and 
the com pany’s smelting works treated  1,402 
tons of tin oxide for 960 tons of metallic 
tin. The directors seem to  have struggled 
to keep the mine going, bu t legislation 
increasing the burden of costs left them  
no alternative bu t to  close down. The 
large quantity  of low-grade ore in the mine 
will, therefore, not be worked again until 
there is a substantial rise in the price of tin 
or a  considerable decrease in working costs.

N ew  G u in ea .—As the result of the report 
of Mr. A rthur Dickinson on the Ellvou 
Goldfields and in accordance w ith his recom­
mendations, it has been decided to  form w hat 
is called the Final Company to continue 
operations and to  liquidate the present 
development corporation. The Final 
Company is to  be registered in Sydney, 
N.S.W., with a capital of five millions 
sterling, of which approxim ately 4% millions 
will be issued, £1,000,000 being subscribed 
in cash, the remaining £500,000 being held 
in reserve for future requirem ents. The 
proposal is for shareholders of the develop­
m ent corporation to  receive shares in the 
Sydney company to  the nom inal value of 
their present holding and on the carry  g 
through of all contractual obligations a 
distribution of bonus shares.

Malaya.-—Mr. G. E. Greig, Senior W arden 
of Mines F.M.S., in his report for 1928, 
states th a t the tendency is for companies after 
a successful s ta rt w ith one dredge to  increase 
the  num ber of dredges on their properties,
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thus shortening their life and inflating the 
output of tin  ore for a few years instead of 
spreading it over a  large num ber of years. 
As he points out, this m ay be profitable for 
the companies, bu t it inevitably leads to 
overproduction now and a prospect of scarcity 
in the future.

At the annual meeting of the F.M.S. 
Chamber of Mines last m onth Mr. W indeatt 
foreshadowed the keenest competition 
between oil engines and electrical power. 
W hilst a t the present tim e oil engines were 
largely used for driving gravel pum ps on 
Chinese mines, thus effecting a great reduction 
in mining costs, electricity was finding its way. 
Mr. W indeatt also referred to  the great 
advance made during the past few years in 
the  efficiency and capacity of tin  dredges, 
adding th a t jigs were now alm ost universally 
employed, owing to  th e  large quan tity  of 
m aterial they  were capable of treating.

Last year the K inta Tin Mines ou tput 
was 368J tons, the ground treated  being
823,600 cubic yards. The to ta l revenue was 
£50,833 and the working profit £33,244. 
The dividends for the year took £30,000, 
equal to 25%.

For 1928 the Tanjong Tin Dredging, L td., 
treated 1,352,900 cubic yards, the ou tput 
being 437 tons. The to ta l revenue was 
£57,962 and the working profit £34,818. 
Dividends totalling 25% absorbed £20,000.

India.—The report of the Indian Copper 
Corporation for 1928 states th a t development 
was confined to  the blocking out of known ore- 
bodies down to  the fifth level in preparation 
for stoping. The proved ore reserves were 
increased during the year by  131,091 short 
tons, totalling at December 31 last 755,630 
short tons, averaging 3'78 per cent, copper, 
with an estim ated copper content of 28,584 
short tons. There were, too, probable ore 
reserves estim ated at 190,000 tons of 3T5 
per cent, copper. These reserves are all 
between the second and fifth levels and the 
lateral extension of the  known ore shoots 
between these has yet to  be determined.

Burm a.—The output of the  Consolidated 
Tin Mines of Burm a for the six m onths to 
April 30 last was 544 tons of mixed con­
centrates, bu t a steady increase in production 
is anticipated after next m onth. W hilst the 
company’s profits have been adversely 
affected by the fall in the price of tin, this 
has been to an extent offset by  the rise in 
the m arket value of wolfram.

Canada.—The copper production of the 
Dominion for 1928 a t 100,970 tons shows an

increase of more than  a th ird  over the tonnage 
for 1927. Towards last year’s output 
British Columbia contributed more than a 
half and O ntario a little  more th an  a third. 
L ast year’s ou tput makes Canada fourth 
in the list of the world’s copper producers.

Last year the  minerals produced in 
B ritish Columbia were valued a t $65,000,000, 
as compared w ith $60,750,000 for 1927. 
Although the value of the  1928 output was 
$1,800,000 below the record year of 1926, 
the to ta l production of minerals was the 
largest in the history of the Province, being 
nearly 6,250,000 tons, against 5,500,000 
tons for 1927.

C ornw all.—For the year to  March 31 
last the Geevor Tin Mines milled 49,920 
tons, the to ta l ou tput being 739^ tons 
of black tin , which realized £98,375, an 
average of £133 0s. 7d. per ton. The reserves 
a t March 31 last were estim ated a t 148,591 
tons. The profit for the year was £19,654 
and dividends absorbed £16,425.

M exico .—The report of the Buena Tierra 
Mining Company for 1928 shows a total 
ou tpu t of 10,205 short tons of ore averaging 
11'89% lead and 8 631 oz. of silver. Owing 
to  the failure to  open up any high-grade ore- 
body of im portance and the low price of 
lead, a loss of £4,634 was shown.

S p a in ..—The Esperanza Copper and 
Sulphur Company reports a reduction in 
the ou tpu t of pyrites for last year, as the 
orebodies now being worked are approaching 
exhaustion. W hilst working costs were 
higher, owing to  the decreased "output, the 
exchange was more favourable. The profit 
for 1928 was £16,875, and the dividend of 
7% recommended will absorb £17,500.

R u sso -A sia tic  C on so lid ated .—At the 
meeting on June 4 the scheme for the 
segregation of the assets of the company was 
approved. The proposal is to  transfer the 
com pany’s non-Russian interests to a new 
company, to  be called the Mining Trust, 
Limited, in which shareholders are to receive 
one fully paid £1 share for each eight shares 
of 2s. 6d. each a t present held. They will 
also receive share for share in the new 
Russo-Asiatic company, whose interests will 
consists of the Russian properties and 
claim, in addition to £50,000 in cash. It is 
considered th a t the scheme when carried 
through will place the com pany in a better 
position to prosecute its claim for the return 
of its properties and also render possible the 
paym ent of dividends when profits are made 
on its Mount Isa and other interests.
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TRAVELLING IN ABYSSINIA
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and at present it takes three days to  do the 
journey as the trains only travel in the day­
time. A special train, however, chartered by 
an American millionaire while I was at 
Djibouti, took only 18 hours over the journey. 
Ordinary passengers stay  the first night at 
Dere Daoua, about 200 miles, and the second 
night at Aouache, about 345 miles from 
Djibouti, and Addis Ababa is reached on the 
afternoon of the th ird  day. When travelling 
on the railway fairly good meals can be 
obtained at the wayside stations and at both 
Dere Daoua and Aouache there are com­
fortable clean hotels. The line is climbing all 
the way to Addis Ababa, Dere Daoua being

335

are large herds of sheep, cattle and camels but 
hardly a tree and not much population until 
Dere Daoua is approached. Travelling 
through this country in November was very 
pleasant, delightful weather w ith balm y 
breeze and bright sunshine being experienced. 
At Dere Daoua there are really two towns ; 
one, where the better class Abyssinians and 
the Europeans live, is a nice clean town with 
a good hotel, a bank, and modern houses of 
the bungalow type. The other town, on 
the other side of the river, is a native town, 
with a very cosmopolitan population. Dere 
Daoua is the headquarters of the railway 
company with workshops etc. After leaving
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B r i t i s h  L e g a t i o n ,  A d d i s  A b a b a .

Dere Daoua the landscape becomes more 
interesting—rough broken country w ith 
permanent running rivers and occasional 
fertile plains. At the railway stations the 
natives sell fruit—grapes, peaches, oranges, 
pawpaws, bananas etc. The cattle in this 
part of the country look exceedingly well 
as the result of the good pastures. Before 
arriving at Aouache a very high railway 
bridge is crossed which spans the deep narrow 
ravine where the Aouache river runs. 
Aouache is only a wayside village bu t there 
is a good comfortable hotel for the accommo­
dation of the passengers, and it  is in tele­
phonic communication with Addis Ababa.

About 20 miles from Aouache M etakarra

is reached and here there is a  large volcano 
now dorm ant. I was informed th a t it was 
last in eruption about 80 years ago. Streams 
of lava flowed down from this mountain and 
spread over the fertile plain for a width of 
over a  mile. The railway passes through this 
recent lava flow. On the fertile plain at 
M etakarra there is a  small lake and the 
scenery is very fine. I m et a  German here 
who has a small coffee plantation. After 
leaving M etakarra the  railway passes through 
older lava flows, all however more or less 
recent, and on these lava flows the vegetation 
is much more luxuriant than  on the surround­
ing country. For the last 60 miles before 
reaching Addis A baba splendid agricultural 
and pastoral country is traversed. Rolling 
downs with crops of wheat and maize, and 
ranges of hills w ith occasional old volcanic 
peaks.

Addis A baba itself is beautifully situated 
on the side of a  range of hills overlooking a 
large fertile valley. The houses in the town 
are hid to  a great ex ten t by plantations of 
eucalyptus trees and the whole town is well 
wooded. I understand th a t King Menelek 
when choosing Addis Ababa as his capital 
some 40 or 50 years ago made the inhabitants 
p lan t eucalyptus trees and to-day his wisdom 
is shown in th a t there is a  town surrounded 
w ith trees. The clim ate is delightful. 
European flowers bloom in profusion—roses, 
carnations, and violets all the  year round. 
The British Legation and also the Bank of 
Abyssinia are situated  in beautiful grounds 
and there are num erous other very fine 
houses and gardens.

While here I had an interview with 
King Teferi Maconen who is very pro­
gressive and lives in European style. He 
is under 40 years of age, and, I believe, 
favours the development of his country.M a n a g e r ’s  H o u s e , B a n k  o f  A b y s s i n i a , A d d i s  

A b a b a .
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The high class Abyssinian although black in 
colour is Semitic, no t negroid, in origin, is 
well educated and behaves like a  gentleman. 
French is the second language of the country 
and all the high class Abyssinians speak this 
language as well as their own Amharic. The 
French have a good school in Addis Ababa, 
and it is on account of this th a t the French 
language is so widespread. These high class 
Abyssinians live like the old feudal barons 
in Europe of 1,000 years ago, travel with a 
large crowd of retainers, while the lower 
classes and conquered races are for the 
most part slaves or serfs. Although the

few therm al springs in the interior and rare 
eruptions on the coast of the Red Sea.

I had a trek  for four weeks from Dere 
Daoua in the H arrar province through a very 
interesting mountainous and rich agricultural 
country, leaving Dere Daoua en route for 
H arrar and ascending abruptly  2,000 feet 
on to  the H arrar plateau. H arrar is an old 
walled town very different to  the m odem  
Addis Ababa. The streets are m ostly narrow 
and dirty  and while there are some good 
well constructed buildings, especially the 
churches, the houses are for the most part 
small and like those generally seen in the
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country is so backward there are signs 
that it is awakening, the high class 
Abyssinians are sending their children to 
Europe to be educated. Belatin Gebba 
Heraui, the m inister for foreign affairs, who 
speaks English, told me th a t he had one son 
at Cambridge, another son a t school in 
Alexandria who is going on to  Oxford, and 
a daughter a t school in Southsea. King 
Maconen has also a daughter a t school in 
Southsea.

Abyssinia has been called the Switzerland 
of Africa, the whole country being very 
mountainous and rough with great deep 
ravines. The Samen mountains rise to  a 
height of 15,000 feet above sea level. In 
late te rtia ry  tim es the country m ust have 
been the theatre  of immense volcanic 
activity, which has now diminished to  a

East. Before leaving Addis Ababa to  go on 
trek  it was necessary to  obtain permission 
from King Maconen to  travel in the country. 
I obtained a le tter from him to  General 
Im aru the Governor of the province of 
H arrar. Im aru is a pleasant well educated 
man, a cousin of King Maconen and one of 
his greatest supporters. On arriving at 
H arrar I delivered my missive and received 
in exchange letters to  various government 
officials in the districts I  was visiting. I 
was also provided with a guard of six soldiers. 
I  travelled through the country on mule back 
and all my loads were carried on pack mules, 
which small animals made extraordinarily 
light work of the rough country traversed.

Mining and other companies th a t have 
been working in this country in the past have 
not been very successful. This has been in
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part due to the men in charge bu t chiefly 
due to  the adverse conditions. Some of 
the highly placed Abyssinians are very 
reactionary and there is a good deal of 
opposition to  the progressive policy of King 
Maconen. Bribery was ram pant and outside 
Addis A baba there are no roads or railways, 
making transport very difficult.

Abyssinia is v irtually  a new and rich 
country for exploration from a mining 
point of view. Gold, platinum , silver, lead, 
copper, sulphur, n itra te  of potash, asbestos 
and mica deposits are known to  exist and 
have only to  be opened up and proved. I

believe th a t in the future some of these 
deposits will be profitably worked. The 
mica deposits in the H arrar district which I 
examined are about 50 miles to  the south of 
Dere Daoua. These deposits had been worked 
by an American company to a small ex ten t 
and about 6 tons of m arketable mica shipped 
to London, New York and Prague. Through 
management difficulties and those others 
of the country already alluded to  the 
American company abandoned the con­
cession. The m arketable mica so far obtained 
has not paid for the cost of its extraction. 
It is found in pegm atite dykes traversing 
crystalline schists in proxim ity to  granites, 
which have intruded through these old 
sedimentary rocks. The pegm atite dykes are 
exceedingly numerous and occur over an 
area of about 3,000 square miles. They vary

in size from a few inches to  30 or 40 feet 
in width, and in a great num ber of cases the 
mica occurs in large books. This muscovite 
mica varies from ruby  clear to  heavily stained 
brown. In  some cases it is of very good 
quality  bu t in m any others it is crossed 
grained and cracked. One of the features 
of these dykes is the occurrence of very large 
garnets. During m y exam ination of this 
district I came across several promising 
dykes for the production of marketable mica 
and I feel sure if suitable term s of purchase 
could have been arranged th a t these dykes 
would w arrant the expenditure of capital

in proving them . M arketable mica also 
occurs in the Wolaga province about 250 
miles to  the west of Addis Ababa. At present, 
on account of the cost of transport, it would 
only pay to  export the large sizes of mica 
from this area. Marketable m ica is also said 
to  exist in the Guinir district 200 miles south­
west of Dere Daoua and in the Aossa district 
150 miles to  north of Dere Doua. Speaking 
generally the mica deposits are promising 
and some of them  will be worked profitably 
in the future.

There are German, French, Italian, and 
American syndicates in the country looking 
out for mining properties. An Italian 
company is working some large nitrate of 
potash deposits profitably. A French 
company, the Societe Miniere des Concessions 
Prasso en Abyssine, w ith a capital of

O p e n  c u t  a t  m i c a  m i n e s .
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9 ,000,000 francs, is working alluvial platinum  
deposits a t Jubdo on the Birbir river near 
the head waters of the Blue Nile about 16 
days trek on mule back west of Addis Ababa. 
I understand th a t some of these so-called 
alluvial deposits are in reality  tailings from 
very ancient gold workings, gold having 
been obtained from Abyssinia in the time of 
the Queen of Sheba. The alluvial deposits 
are from 6 to 12 m etres in depth, and average 
about £ gramme of platinum  to the cubic 
yard. In this depth there is a streak of 
ground about 2 inches thick, near the bottom , 
which carries up to 15 grammes of platinum

th a t he was buying a very considerable 
am ount of this metal. A German syndicate 
has sent an expedition to Bini Sangue near 
the W estern boundary of Abyssinia to 
prospect for gold. This expedition came into 
Abyssinia from Khartoum .

Near the boundary of Abyssinia and Ita lian  
E ritrea  and about 100 kilometres from the 
Red Sea, in eastern Abyssinia, is a large 
deposit of sulphur estim ated to  contain over
1,000,000 tons of 90 per cent, sulphur. I t  is 
in a very hot, dry and desert country, and 
there is no w ater w ithin 15 miles of the deposit. 
A m otor road could be made to  the area from

A n o t h e r  v i e w  o f  m i c a  m i n e s  s h o w i n g  p e g m a t i t e  d y k e s .

per cubic yard. The bed of the river is also 
rich, but the alluvium in the river bed is 
not deep. At the present time these deposits 
are being worked in a very primitive manner 
by tributors and all the platinum  is obtained 
by panning, no sluicing being carried on, 
and the native tributors only work the 
rich streak. The concentrates obtained 
contain from 70 to  75 per cent, platinum  or 
metals of the platinum  group and 3 per cent, 
gold. I understand th a t the Prasso company 
is obtaining from 6 to  10 kilogrammes of 
platinum per month. I was told also th a t a 
London syndicate, the Abyssinian Develop­
ment Syndicate, had this property at one 
time and were working it for gold. Other 
companies and syndicates are also working 
platinum deposits and producing platinum. 
The manager of the Bank of Abyssinia told me

the coast bu t the difficulty of obtaining 
native labour and Europeans for supervision 
would be very great as the district has one of 
the most trying climates in the world.

At the present time in Abyssinia there are 
no mining laws or regulations, any disputes 
with regard to  concessions coming before the 
Special Court which in the case of a British 
company consists of a representative of the 
Abyssinian Government and the British 
Consul. King Maconen has, however, now 
appointed a German mining engineer, Dr. 
Robert Hesse, as Conseiller du Gouveme- 
m ent Im perial Ethiopien D epartem ent des 
Mines. Dr. Hesse is now preparing mining 
regulations and trying to  formulate mining 
laws. I t  is, however, difficult to  say whether 
these laws and regulations when drafted will 
be adopted by the Government.



A REVIEW OF TH E CONTINENTAL DRIFT
HYPOTHESIS

By A R T H U R  HOLMES, D.Sc., A.R.C.S., F.G.S. 
Professor of Geology, The University, Durham.

T h e  a u th o r  d iscusses th e  W e g e n e r  h y p o th e se s  a n d  som e possib le  cau ses  of c o n tin e n ta l d rift.

(■Concluded from  M ay issue, page 288)

L a t e  C a r b o n i f e r o u s  G l a c i a t i o n s . —  
Clearly it is a t least as difficult to  sink 
continents as it  is to  tear them  forcibly 
apart, and in the absence of a clear geo­
physical lead one m ust choose between the 
alternatives of vertical or lateral displace­
m ent on their individual m erits in  relation 
to  other problems. Here continental drift 
has undoubtedly more than  one decided 
advantage. The opponents of drift have no 
way of explaining the distribution of the 
late Carboniferous glaciations of Gondwana- 
land, which accordingly continues to  be 
the basis of W egener’s most powerful 
argum ent. The presence of extensive tillites 
of the same geological age in regions such as 
South America, South Africa, India, 
Tasm ania and W estern A ustralia (including 
m any widely d istan t parts of the present 
tropics) constitutes a hopeless riddle unless 
we assume w ith W egener th a t the  glaciated 
lands were then grouped about South Africa, 
which in tu rn  is assumed to  have been very 
near the South Pole. W ith  th is arrangem ent 
the ice-sheets all fall w ithin an area of 
about the same size as th a t glaciated in the  
Northern hemisphere during the Q uaternary 
ice-ages. As to  the actual date of th e  la te  
Palaeozoic glaciation there is still some doubt. 
Most British geologists regard it as la te  
Carboniferous, bu t Schuchert (26) has 
recently forcibly m aintained his view th a t 
it was Middle Perm ian. In  bo th  readings 
of the stratigraphical evidence it  is recognized 
th a t there were somewhat earlier and la ter 
glaciations in New South W ales th an  can 
be recognized elsewhere.

In  a recent book of fascinating in terest 
Dr. C. E. P. Brooks has m ade a  valian t 
a ttem pt to dem onstrate th a t these astonishing 
climatic events “ were th e  logical result of 
the distribution of land, especially high land, 
and sea during th a t period, the  poles being 
supposed to have kept their present positions ” 
(13) .  For this purpose he adopted as a  work­
ing hypothesis “ a  great plateau in the 
interior of Gondwanaland, rising gradually 
to an elevation of 10,000 feet.” This 
assumption of great height certainly eases 
the meteorological problem, bu t it  has 
no geological justification. Moreover, it

doubles the difficulty of the physical problem, 
for now we should have to  explain, first a 
great thickening of the sial of Gondwanaland 
and then its to ta l disappearance from the 
very extensive oceanic areas tha t now 
intervene between the existing southern 
continents.

Brooks himself is not satisfied that his 
geographical solution explains the glaciation 
of India, and the  non-discovery, so far, of 
satisfactory evidence of A ntarctic glaciation 
during the la te  Carboniferous or early 
Perm ian is certainly more damaging to this 
a ttem pt a t a solution th an  it is to the less 
rigid hypothesis of continental drift. In the 
geographical solution the belt of Upper 
Carboniferous coalfields th a t stretches from 
N orth America through Europe and on to 
China natu ra lly  cannot be regarded as 
representing the tropical swamps of Koppen 
and W egener (14) . Nevertheless these authors 
seem to be justified by the  weight of criteria, 
and if so, there rem ains in the field no 
alternative to  some form of continental 
drift.

A dditional evidence of positive value 
has been assembled by Harrassowitz (15) 
in his recent m onograph on laterite. Fossil 
la terite  profiles w ith more or less complete 
associations of laterite, bauxite, and kaohnite 
deposits have been found in the Upper 
Carboniferous of the U nited States (Kentucky 
and Ohio) ; Scotland (Ayrshire) ; Germany; 
B o h em ia ; Russia (South of the Moscow 
Basin) and China (Shantung). The inference 
th a t the equatorial zone of the time is roughly 
indicated by this belt is irresistible. It is, 
moreover, consistent w ith the correlation 
of the corresponding coal belt with tropical 
swamps. If the climatic conditions had then 
been such th a t la terite  could have been 
produced over a wider zone than  is possible 
to-day, then it is certainly remarkable that 
the only known rem ains should lie along a 
belt th a t would have been near the equator if 
the coast of N atal had a t the same time been 
situated near the site of the  South Pole.

Although the a ttem p t to  solve the problem 
made by Brooks fails to  carry conviction— 
it is frankly pu t forward w ith diffidence—it 
remains an extrem ely interesting example

340
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of how palaeogeographical and meteorological 
data can be correlated and interpreted. 
Its methods, considered along w ith those of 
Dr. G. C. Simpson (13) ,  are likely to  prove 
valuable in pointing a way tow ards possible 
explanations of certain scattered inconsis­
tencies th a t still rem ain. One of these is 
provided by the position of the Squantum  
tillites, near Boston, Massachusetts. Wegener 
himself discusses this special difficulty in 
his contribution to  the Symposium. If the 
beds in question are tru ly  of glacial origin, 
they appear to stand  in flagrant contradiction 
to his views, since they occur near his 
Permo-Carboniferous tropical belt. He pleads 
for an independent and im partial investigation 
of the problem, but he adds, not w ithout 
justification, th a t the glacial hypothesis 
of these puzzling beds is also hopelessly 
in conflict with the adjoining palaeoclimatic 
evidence of the time. Neither the drift nor 
any other theory can be expected to  explain 
interpretations th a t are m utually destructive.

Schuchert, for example, in a recent 
review of the subject, writes (26) : “ The 
presence of tillites means either very high 
mountains or a great lowering of the snow 
line, and both of these physical conditions 
react decidedly on the organic world, for 
which there is no evidence in the Penn­
sylvanian or Perm ian of N orth America.” 
He nevertheless accepts the glacial origin 
of the beds, and considers th a t they were 
formed by alpine glaciers th a t originated 
in a high m ountain range th a t lay to the 
south-east. He believes th a t the Coal 
Measures flora and the insects indicate a 
warm climate, bu t th a t there was a later 
change towards much cooler conditions, 
culminating in a  world-wide glacial climate 
in the Middle Perm ian.” I t follows therefore 
that the difficulty m ay be partly  one of faulty 
correlations, and th a t the Squantum  tillites 
represent deposits from a Himalaya-like 
range th a t was a local centre of glaciation 
at the time when Gondwanaland was buried 
under a great continental ice-sheet. If this 
could be established it would be an interesting 
proof of a world-wide tem porary lowering 
of tem perature, the origin of which would 
therefore be cosmic. I t  would, moreover, 
leave W egener’s deduction unshaken as 
to the Polar position of Gondwanaland. 
Glaciers can occur in the tropics, but ice- 
sheets covering millions of square miles 
over a  much longer period of geological time 
could surely occur only around one or other 
of the poles.

T h e  R e l a t i o n  t o  M o u n t a i n  B u i l d i n g . —- 
Bailey Willis (in the Symposium) raises the 
objection th a t the sial m ust be weaker 
than  the sima if the m ountains of W estern 
America are to  be in terpreted as a result 
of resistance encountered by the westward 
drifting sial of the American continents. 
Bowie points out th a t if the sima have no 
strength, as postulated by Wegener, the 
continental front could not be crumpled 
up into m ountains ; for, to  use Longwell’s 
simile, the sima would then yield like w ater 
before a floating raft. These three authors (1) 
—and m any others—have thus drawn 
atten tion  to  a serious inconsistency in 
W egener’s discussion of the mechanism of 
drift. From  the point of view of crushing 
strength the surface representatives of sial 
are certainly weaker than  those of sima. 
For crystalline basalt or gabbro (grain size 
here is of little  importance) the crushing 
strength is 12 x  108 dynes per sq. cm., 
whereas for granite the corresponding value 
is 8 X 108.

B ut these results only touch the problem 
superficially. In  the first place the moun­
tains of W estern America represent not sial 
crushed against sima, bu t a vast geosynclinal 
belt of sediments crushed between two 
relatively approaching jaws of sial. Now a 
belt of th ick  sediments m ust necessarily 
be weaker than  the bordering continental 
blocks. During the growth of the geosyn- 
cline the subsiding sial floor m ust have 
become th in  as a  result of the stretching 
or outflow of the lower levels of the sial (7). 
In  either case the feebly radioactive lower 
levels are thinned very much more than  the 
more strongly radioactive upper levels. The 
la tte r are deeply buried beneath a thick load 
of sediments which themselves are often more 
radioactive on an average than  the original 
sial, since they are necessarily derived from 
the upper levels of the sial of the adjacent 
lands. Thus, in short, the continental 
blocks undergoing denudation a t the top  
become uplifted, less radioactive, cooler, 
and therefore stronger ; while the subsiding 
belt becomes filled with sediments, more 
radioactive, hotter, and therefore weaker. 
Granted a certain am ount of drift, there is 
consequently no difficulty in promoting 
m ountain building ; the eastern block 
would necessarily squeeze the geosynchnal 
belt against the western block and m ountains 
would be raised by compression and splaying 
out over the borderlands. The fact th a t 
only a  narrow strip of the  western block
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(the Cascadia of Schuchert) can now be 
recognized m ay mean th a t most of it has 
been buried beneath deep-seated overthrusts 
from the east. According to this conception, 
much of the A tlantic could have been formed 
by the advance of the eastern block across 
the site of the Cordilleran geosyncline, and 
only la ter would N orth America as a whole 
have been enabled to  push forward against 
the Pacific floor.

I t  m ust not be overlooked, of course, th a t 
a sedim ented continental shelf m ay also be 
relatively weak, and m ay be piled up into 
m ountains against the oceanic obstacle.

Here a second point arises suggesting 
th a t the superior crushing strength  of crystal­
line basalt ( =  dolerite or gabbro) m ay be 
a misleading guide to  its actual behaviour 
under stress differences in the earth . I t  is 
a  well-known fact of m etam orphic geology 
th a t old dolerite dykes in  Pre-Cam brian 
gneissic areas have commonly been recrystal­
lized to  hornblende-schists, garnet-am phi- 
bolites and even eclogites while the adjacent 
gneisses show no sign of any comparable 
degree of recrystallization. The proof 
appears to  be complete th a t a long-continued 
stress difference acting a t m oderate depths 
and tem peratures finds dolerite more 
responsive than  granite. In  so far as rock- 
flowage can occur by  recrystallization—a 
process well exemplified under more familiar 
conditions by the flowage of glaciers— 
dolerite or gabbro are certainly to  be regarded 
as weaker than  granite. Consequently, as 
the granitic rocks of the continents are 
pressed against the gabbro floor of the 
ocean, the rising stress difference will first 
overcome the opposing strength  of the  gabbro 
which will then be continuously deformed by 
flowage while the continental edge remains 
effectively strong.

I t  is next of im portance to  notice th a t the 
effect of a powerful stress difference on a th ick  
floor of initial gabbro would not be to  produce 
folded m ountains of hornblende-schists and 
eclogites. The change of density from 
3 to 3-3 or more and the sim ultaneous action 
of isostasy would lead, on the contrary, 
to m arked subsidence, and oceanic deeps 
would result (16). On this hypothesis we 
should expect to find deeps along peripheral 
belts of the ocean floor where the compression 
is known (from the m ountainous edges of the 
sial), to  have operated recently ; precisely, 
in fact, where they do occur.

In the Symposium it was recognized by 
Singewald th a t no one can say whether the

ocean floor be folded or not, and van der 
Gracht pointed out th a t even if a mountainous 
bulge were produced in  sim a it could not 
possibly be m aintained. My own view, 
for the reasons outlined above, is that the 
two kinds of m aterial, sial and  sima, adopted 
by W egener to  explain the two dominant 
levels (continental and oceanic-floor) of the 
e a rth ’s solid surface, serve equally well to 
explain the m arked upw ard and downward 
departures from  those levels. Compression 
and overthrusting lead to  the uplift of 
plateaus and m ountain  ranges, when acting 
on deeply sedim ented belts of the sia l; 
and to  equally m arked subsidence (producing 
oceanic deeps) when acting on sima having 
the chemical composition and, to  begin with, 
the m ineral coinposition of an olivine-gabbro.
The m etam orphosed, folded and overthrust 
trac t of heavy sim a would be pressed down 
or would sink into the substratum , so making 
way for the continents to  advance. Thus 
we get a definite clue to  a possible means 
of “ engineering ” the drifting process.

A further clue is obtained from the early 
geological history of the  Urals, which has j 
been clearly described by  von Bubnoff.
The Urals are bounded on the west by the 
Russian shelf and on the  east by the 
Siberian shelf, and until the close of the 
Silurian the Ural trac t was itself part of 
the two stable regions which it now separates.
At th is tim e radiolarian rocks appear along 
a meridional belt, accompanied by basic 
lavas and intrusions of peridotites and 
gabbros, suggesting, as von Bubnoff says,
“ a great split invaded by foreign rocks 
from below.” This particular geosyncline 
continued to  develop until the end of the 
Devonian when compression and folding 
occurred, accompanied by granite intrusions.
The evidence here points to distension as 
the cause of geosynclines ra ther than to 
m agm atic denudation of the base of the sial 
layers. Now, if the triangular Russo- 
Fennoscandian block began to  move away 
from the U ral belt a t the end of the Siberian, 
one would reasonably expect evidence of 
contemporaneous m ountain-building on the 
further sides. The m ovement would have 
components towards both the Scandinavian 
or Caledonian geosyncline and  the Caucasus 
geosyncline. F itting  the expectation, each 
of these repositories of early Palaeozoic 
sediments suffered acute orogenesis a t the 
same tim e as the first U ralian geosyncline 
began to  open. Lateral continental move­
ment on a lim ited bu t dem onstrable scale
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? latter involves a movement of Africa to  the 
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real difficulty along lines th a t involve the 
acceptance of some form of continental 
drift hypothesis.

In  the Him alayas and the elevated region 
th a t stretches away for nearly a thousand 
miles to  the high walls of the Kuen Lun and 
Nan Shan we have a magnificent and 
formidable example of a phenomenon th a t 
is precisely the reverse of th a t involved 
in the form ation of oceanic basins on sites 
th a t were previously continental. Over this 
vast region, which was formerly below sea 
level, the  sial has been greatly thickened, 
and in the higher parts even doubled. I t  is 
clearly impossible th a t contraction could have 
produced such an effect on th is gigantic 
sc a le ; yet indubitably it has happened. 
According to  the continental drift hypothesis
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we shall see, Wegener has certainly insisted 
far too strongly on the dominance of a drift 
to the westward. The Oman arc seems to 
imply a Cretaceous movement of the Afro- 
Arabian block towards the east or north­
east. At th a t tim e there was no Red Sea 
and India was probably still more or less 
attached to Africa and Arabia. I t  may 
therefore be suggested th a t the lost continua­
tion of the Oman arc originally lay along the 
northern shore line of the prim ordial Indian 
block (of which only a southern triangular 
remnant is now visible). After the formation 
of the Oman arc the Afro-Arabian and Indian 
blocks parted company, and only the la tte r 
continued moving in the north-easterly 
direction. The missing part of the arc may 
therefore have been pushed far into Asia, 
and if so it possibly now lies deeply hidden 
below the great p lateau of Tibet (e.g. between 
the figures “ 1 ” and “ 2 ” under “ Kouen ” 
in Fig. 3). This in terpretation  is—naturally  
perhaps—not considered by Lees, bu t clearly, 
if it be true in principle, it solves a very
6—4

a great northw ard extension of Peninsular 
India has been bodily th rust under the 
T ibetan plateau. Argand’s bold and eloquent 
picture of the structure, here reproduced 
from his Tectonique de l’Asie  (18) shows 
graphically th a t the mechanism portrayed 
thickens the sial to  the appropriate order 
required for isostatic equilibrium. Wild 
though this conception m ay seem, it  is 
nevertheless in harm ony with the extravagant 
geological history of Tibet and the H im alayas ; 
it explains the mysterious disappearance 
of the  Oman arc ; and it  recognizes the 
almost incredible northerly drift of India 
th a t is implied by the facts (a) th a t in late 
Carboniferous times India was glaciated from 
the south ; whereas (b) from the Eocene 
onwards it became the active site of laterite 
formation.

T h e  D i r e c t i o n s  o f  t h e  D o m i n a n t  
M o v e m e n t s .—Several of the authors of the 
Symposium (1) differ from Wegener with 
regard to  the direction of drift. The con­
tribution  made by F. B. Taylor (who advo-
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cated a  drift hypothesis two years before 
Wegener delivered his famous 1912 address) 
is w orthy of serious atten tion  in th is respect. 
He draws an ap t analogy between continental 
sial-blocks and continental ice-sheets, and 
pictures the crustal movements as having 
been radial and dispersive from both  polar 
regions. Like du Toit (2) he regards the 
land of the northern hemisphere as being 
surrounded by an orogenic ring, nearly closed 
except across the A tlantic, and he describes 
the arcuate ranges as m arking the term inal 
regions of “ currents in the crust.” The ring 
is obvious if one follows on a globe the follow­
ing ra n g e s : A lpine-Him alayan system —
Asiatic Island festoons—Alaskan ranges— 
Cordillera of W estern N orth America— 
Ranges of H onduras and the W est Indies. 
W ithin it lie the great disruptive basins of 
the N orth A tlantic and Arctic oceans. 
Similarly in the south, as was first clearly 
recognized by Dr. J . W. Evans, the  move­
m ents appear to  have been more or less 
radially outwards from Africa tow ards the 
Pacific, the South A tlantic, Ind ian  and 
Southern oceans being the corresponding 
disruptive basins left between.

Considerable movement from Asia towards 
the Pacific is indicated by the echelon 
structure of the  island festoons. The 
analysis of these rem arkable arcs by  Tokuda 
(19) '  and his Japanese colleagues, and his 
success in im itating  the structures by simple 
bu t illum inating experim ents, point to  a 
series of outw ard m ovements from continent 
to  ocean. The orogenic forces cannot have 
been applied from above, and therefore 
movement of a substratum  tow ards the 
Pacific seems to  be implied. In  each case 
the m axim um  am plitude of m ovem ent has 
been towards the middles of the arcs, becom­
ing gradually less tow ards the  more stable 
buttresses (K am chatka, Yezo, Formosa, 
etc.) intervening between successive arcs. 
This conclusion agrees w ith the original 
surmise of Suess and indicates th a t 
W egener’s view of the island festoons as lag 
structures left behind during the westw ard 
drift of Asia cannot be m aintained.

E. C. Andrews (20) has made a valuable 
comparative study of the  m ineralization of 
the lands bordering the  Pacific, and partic­
ularly of A ustralasia, E ast Asia and N orth 
America. Despite the fact th a t on the 
American side the tectonic elem ents are 
closely pressed together, he has made it 
clear th a t there has been a m arked outward 
growth of each of these continental areas.

W ith advancing time, from the Pre-Cambrian 
onwards, the ore-deposits of each region 
appear successively further and further to­
wards the present periphery, as if there 
had been a sub-continental outw ard spreading 
of ore-carrying m aterial. Speaking generally, 
the  ore-deposits are re la ted  to  zones of 
m ountain building and igneous activity— 
often in arcs—w ith the youngest nearest 
the ocean and the oldest farthest within 
the continents.

The m ovem ents involved in the changes 
th a t have affected the face of the earth since 
the close of the  Palaeozoic, thus appear to 
involve a breaking up of Laurasia and Gond- 
w analand w ith in each case a radially 
outw ard drift of the individual parts towards 
the Pacific and the Tethys. B ut this is not 
all. I t  is also necessary to  assume a general 
drift, probably involving the whole of the 
crust, w ith a northerly  component on the 
African side sufficient to  remove Natal from 
the neighbourhood of the late-Carboniferous 
South Pole, and B ritain  from the late-Carbon- 
iferous tropics. This analysis results in a 
picture very different from Wegener’s, but it 
is believed to  be an accurate representation of 
the general tendency of the movements that 
seem to  be required by the evidence.

S o m e  P o s s i b l e  C a u s e s  o f  C o n t in e n t a l  
D r i f t . —As early as 1 8 7 5 , Suess deduced from 
his early  studies of Alpine structure that 
“ A mass movem ent, more or less horizontal 
and progressive, should be the cause under­
lying the  form ation of our mountain 
system s,” b u t not unnaturally  his conception 
of the  process was cloudy. Bailey Willis 
in  his well known text-book “ Geologic 
S tructures ” draws a sound deduction when he 
w rites (p. 131) “ the evidences of movement 
noted in rock structures are so numerous and 
on so large a scale th a t it is clear th a t dynamic 
conditions exist from tim e to tim e ; that is 
to  say, conditions of very active movement. 
These require the development of unbalanced 
forces and, since rocks are exceedingly rigid 
and exceedingly strong, these unbalanced 
forces m ust be very g rea t.” Our next tasks 
are to  deduce from  the evidence what kind 
of unbalanced force is implied, and to try 
and identify a na tu ra l process competent to 
wield it  effectively.

There can be no doubt th a t the reluctance 
on the part of m any geologists to  accept the 
straightforw ard testim ony of the rocks in 
favour of continental drift is due to  the fact 
tha t no gravitational or other force adequate 
to move the continental blocks in the required
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directions has been recognized. The two 
chief forces discussed by Wegener have been 
already mentioned (p. 206). Considering 
the drift from the poles towards the equator, 
Jeffreys has recently shown th a t, assuming 
the absence of strength in the substratum , 
the present viscosity th a t resists the move­
ment is such th a t it would take about 3,000 
m i l l i o n  years for the whole crust to  become 
symmetrical—as regards the distribution 
of continents—about the equator. W ith 
a less viscous substratum  the tim e required 
would of course be less ; and ju st after the 
separation of the moon, the sial regions of 
the earth m ust have been symmetrical 
about the equator, for, had they not been, 
a very short tim e would have sufficed to 
make them so. As the earth  is believed to 
have passed through the whole range of 
mechanical conditions from those attending 
the birth of the moon to those of the present 
day, it follows th a t the continents should 
never have got away from the equatorial 
belt at all. Thus it appears th a t the very 
distribution of the continents relative to  the 
equator is itself an indication th a t some un­
recognized agency has been a t work to  move 
the continents into the positions they now 
occupy.

The potential westerly drift due to  tidal 
friction is wholly incom petent to  move one 
continent relative to  another, since the 
strength of the ocean floor would first have 
to be overcome. I am  indebted to  Dr. Harold 
Jeffreys for the inform ation th a t tidal 
friction would have to  be ten  thousand million 
times as powerful as it is to produce the 
effects ascribed to  it, and th a t incidentally 
it would then produce the fa ta l bu t unavoid­
able effect of altogether stopping the rotation 
of the earth  in about a year. The special 
interest of this reductio ad absurdum  is to 
show tha t if continental drift has occurred, 
the motive force cannot be of external 
origin (as tidal friction is) bu t m ust arise 
within the earth  itself.

This conclusion shows th a t Taylor goes 
astray in the Symposium when he suggests 
that the “ crust-moving force was of external 
origin.” His particular hypothesis is th a t 
tidal forces would be adequate to  explain 
the phenomena provided th a t the moon had 
been captured by the earth  during the 
Cretaceous period. U nfortunately, even if 
this extravagant claim could be justified, we 
should be as far as ever from an explanation 
of the Hercynian, Caledonian, and older 
systems of folded mountains.

Jo ly ’s well known hypothesis of therm al 
cycles should also be m entioned here. 
According to this there is produced 
periodically a fluid substratum , which (if it 
were less viscous than  the existing 
substratum ) would undoubtedly facilitate 
slipping between the crust and the interior. 
Tidal drift aided in this way, would be 
likely to  affect the whole crust, and could 
not do much in the way of initiating differ­
ential movements between the different 
parts. Joly makes a  short contribution to 
the Symposium, and his most interesting 
point is th a t an aggregate of continents such 
as W egener’s hypothetical Pangaea could not 
exist perm anently on account of the genera­
tion and accum ulation beneath it  of heat of 
radioactive origin, some means of escape for 
which would have to  be provided. U n­
fortunately it  has to  be recognized th a t the 
theory of therm al cycles in its present form 
has not fulfilled the high hopes th a t it origin­
ally encouraged. I have elsewhere given a 
list of reasons for thinking it unsatisfactory 
and these need not again be repeated (22).

In  the light of this prelim inary survey it 
should now be clear th a t w hat is needed to 
move the continents about, as they appear 
to  have moved, is a  mechanism operating 
beneath the continents capable of stretching 
or splitting them  and of dragging the parts 
away from each other. The radially outward 
movements of Laurasia and Gondwanaland 
suggest a t once th a t a  system  of over­
whelmingly powerful convection currents was 
generated beneath each great land mass. 
Mobility of the substratum  is here undesir­
able ; only currents in a highly viscous 
glass could get a sufficient “ grip ” on the 
continental under-surfaces to  exert the re­
quisite drag upon the overlying material. 
The possibility of the existence of such 
currents was recognized by A. J. Bull eight 
years ago in a paper (23) th a t has not 
received the attention  it  deserves. More 
recently Jeffreys (21) has made the im portant 
statem ent “ th a t the viscosity found for the 
lower parts of the shell (i.e. of the substratum  
down to  a  depth of 2,900 km.) is not enough 
by itself to  prevent convection currents.”

All, then, th a t is necessary to  s ta rt such 
currents is th a t adjacent regions of the 
substratum  should be unequally heated, and 
th a t, as in Jo ly’s hypothesis, more heat 
should be generated a t some depth beneath 
the continents than can escape through the 
overlying rocks by conduction. A slow but 
massive current (which might be reinforced
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by magmatic differentiation as it progressed) 
would then rise up beneath any region 
underlain by m aterial having a greater heat 
output than  th a t of the surrounding regions. 
One example of such a region would be a 
large continent (implying a  radioactive cover) 
surrounded by oceans (free from such a cover). 
As the ascending currents approached the 
base of the crystalline crust they would tu rn  
over and exercise a  powerful drag on the 
under-surface in radially divergent directions. 
The complementary downward currents 
would become strongest beyond the 
continental edges.

Each part of the continental mass would 
be enabled to  move forward by the fracturing 
and foundering of the heavy ocean floor 
immediately in front, probably accompanied 
by over-riding of the ocean floor along th ru st 
planes more or less lubricated by magm atic 
injections from the substratum . The sites 
of the ascending currents would become 
disruptive basins. Here the accum ula­
tion of excess heat responsible for the process 
would be discharged by the development of 
a new ocean floor and the current would 
consequently fade out. Meanwhile m ountain 
building would have been accomplished on 
the continental margins or on the sites of 
former geosynclines and thus a to ta lly  new 
heat distribution would arise which would 
gradually generate a correspondingly 
different set of convection currents. The 
squeezing out of the more mobile parts of 
the substratum  to form crustal magmas is an 
attractive side issue th a t opens up a new 
vista of possibilities in petrogenesis, and gives 
a hint as to the origin of basalts.

A point of great physical im portance is 
th a t the currents move both  their own 
boundaries and the sources of the heat 
responsible for their existence. Thus on 
every kind of scale from saggings of the 
crust to ocean basins, or from broad domes 
to great m ountain systems, the vertical 
distribution of radioactiv ity  in any one 
region may be periodically varied as 
geological history proceeds—specially hot 
regions tending to be opened out so th a t 
they become sites of rapid  cooling ; and 
specially cooled regions tending to  be closed 
up or pushed down into the depths.

The case of a geosyncline lying between 
two continents, and filled w ith sediments 
more radioactive than  the surrounding 
sial, will clearly give rise to  a very complex 
interplay of opposing currents, such as may 
be necessary, for example, to  explain the 
extraordinary phenomenon of the  western

basin of the M editerranean between the ■[(
Alps on the north  and the A tlas on the south.
The foundering of blocks of the compressed do 
borders of the ocean floor is also a process dl
which will contribute tow ards the constantly , )(jo
changing distribution of the radioactive 
elements. In  general, convection currents on 
the gigantic scale here envisaged provide a 
physically sound m echanism for bringing 
about alternate  accum ulation and discharge 
of heat in any one region. The process 
is consistent w ith the proved simultaneous
occurrence of tension and compression, this 
being a com bination th a t speaks strongly
against the valid ity  of bo th  the contraction 
hypothesis and the hypothesis of world­
wide therm al cycles.

The convection currents hypothesis has also 
a great advantage over th a t of therm al cycles 
in so far as its  alternations of compression 
and tension are not periodic on a world-wide 
scale. In  this respect the ingenious 
mechanism conceived by Jo ly  is far too ideal 
to  m atch the facts of geological history, and 
m y own first efforts to  bring in a little more 
variety  by adding peridotite cycles to the 
original basaltic cycles (24) equally fail to 
meet the requirem ents. The very complexity 
and the incalculable variety  of the inter­
actions of convection currents hold out a 
d istinct promise th a t a theory based on them 
is much more likely to be u ltim ately successful 
than  either of its predecessors. Moreover, 
it provides an answer to  those critics of 
Wegener who wonder—like Schuchert, Long- 
well, and W hite (in the  Symposium)—what I-'
forces can have conspired to hold the sial 
together in the great land-mass of Pangaea 
un til Mesozoic time. There is of course, 
neither proof nor probability th a t there ever 
was a single Pangaea, and it is reasonably 
suggested by van der G racht th a t there may Pi 
have been a pre-Carboniferous “ A tlantic” 
th a t was closed up during the Caledonian 
orogenesis. He is, careful, indeed, to com­
m end Wegener for not leading us into a 
discussion of remote periods concerning 
which our knowledge is still very meagre.
The difficulty was nevertheless a real one so 
long as only gravitational forces were con­
sidered. Granted convection currents, the 
continents m ay open out and reclose in an 
endless variety  of patterns.

This is not the place to  develop the physics 
of the process th a t is here advanced as a 
contribution tow ard the  solution of the 
tectonic problems of geosynclines, mountain- 
building and (at least in considerable part) 
of continental drift. So far as I can judge,-I



Atlasoji0ll'':' there is no direct evidence adverse to  the 
»is 1 assumptions made, and a preliminary 

attempt to  evaluate the shearing stresses 
3j tL C**S involved shows th a t they are of the right 
ttv e ^  order to do the work required and to  do it 

fCllt)11iiiH in the given time. The confident assertion 
that it is “ impossible ” can, a t any rate, no 

fa ti longer be brought against the hypothesis of
3,0,1 Mife continental drift. Merely to prove Wegener 
'®lrL Ik;- wrong is no longer an im portant issue.
?tove'l sitjjj There still remains, however, one very 
0(1 compnan serious difficulty. On p. 344 I indicated 
“at speaks $ that in addition to the radially outward 
MA the cat} movements of Laurasia and Gondwanaland 
‘■pothesis d there appeared to  have been a general drift 

of the whole crust over the interior with 
tstypotkeai a marked northerly  component on the 
i® of the®. African side. Convection currents may 
hons of toner, explain the form er; they cannot, unfor- 
iodiconain tunately, have much bearing on the latter. 
*ct tie ii* But it must be remembered th a t there are 
vjolyisfan other processes a t work besides those th a t 
wlojicallfir are due to gravitation and heat. No one 
bring ¡nil has yet solved the problem of terrestrial 
idotite adi magnetism to the general satisfaction, and 
¡24) qiu| until there is a solution it would be hazardous 
Tbevencc to speculate too far as to  the possibilities 
mietyoiik °t forces th a t m ay be set up by the inter- 

action of magnetic and electric fields, 
theory Wt Meanwhile, until these are adequately 
ealtimatelvs expl°red—an(i they are undoubtedly of 
iecesors i  *-he kind caMed for to  solve this final riddle— 

no one can say th a t the crust m ay not be 
I , able to move relative to  the poles. I am 

Gtw*k- assumang fhe tru th  of the orthodox opinion 
that the poles themselves do not shift to any 

C considerable extent relative to the earth  as 
T T  . a whole, and th a t the real problem to be 
, Detc'l. solved is therefore th a t of a bodily movement 
: of the whole crust which can be superimposed

on those more easily intelligible movements 
 ; ; here ascribed to  convection.

It is perhaps fitting to  close on a note of 
uriug ®q:' perplexity, tempered, however, w ith the 
ei'i assurance th a t the circum stantial evidence of 
! geology is not likely to  be leading us far
prof astray so long as we read it aright. One 
;still®1'  valuable feature of the continental drift 
ielesaf“1 hypothesis is th a t it is everywhere arousing 
¡1 forces»' interest in world-geology and in the geo- 
‘tiofl c®*} physical methods of exploring the depths ; 
and redos* methods which, by  X -raying the earth, 
s. will sooner or la ter pu t the hypothesis 
■veloptlfr to severe and searching tests. Meanwhile, 
e advan̂ ; we may perhaps be forgiven for attem pting 
¡oiutiffl (l an interpretation of such data  as we possess. 
Jiues,®*1 Pierre Term ier in an eloquent address on 
usiderablif the same subject as this paper (25) well 
as I a n ' t

expresses the m ental urge w ith which some 
of us, steerage passengers on the good ship 
E arth , are afflicted. “ The least ignorant 
among us,” he says, “ the most daring, 
the most restless, ask ourselves questions ; 
we demand when the voyage of hum anity 
began, how long it  will last, how the ship 
goes, why do its decks and hull vibrate, 
why do sounds sometimes come up from 
the hold and go out by  the hatchw ay ; 
we ask w hat secrets do the depths of the 
strange vessel conceal, and we suffer from 
never knowing the secrets.”
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EARLY GEOPHYSICAL PROSPECTING
By W ILLIAM  R. JONES, D.Sc., D.I.C., F.G.S., M.lnst.M.M.

T h e  a u th o r  gives a  va luab le  h is to rica l re c o rd  of th e  w ork  o f B ritish  p io n eers  in es tab lish in g  p rin c ip le s.
( Concludedfrom the M a y  issue, page 272 .)

Early in 1853 Mallet obtained permission 
from Mr. Rendel, the Engineer-in-Chief of 
the Government quarries a t Holyhead, to 
carry out experimental determ inations of 
w ave-transit in the neighbouring rocks, and 
received a grant from the British Association 
for this purpose. I t  was not, however, until 
1856 th a t he was able to superintend this 
experimental work, largely because two 
shipping companies, named in his paper, 
“ refused to  render any assistance w hat­
ever,” whereas, it is cheerful to  add, Messrs. 
Rigby, the contractors of the quarries, 
“ afforded every possible help.”

More interesting coiiditions could scarcely 
be found for these experimental determ ina­
tions of the  transit-ra te  of earth  waves, 
because “ one of the rocks chosen, a schist, 
presents in the highest degree the properties 
capable of producing dispersion, delay, and 
rapid extinction of the wave impulse.”

To ensure th a t the gunpowder charges in 
different parts of the quarries were fired a t 
the same instant, the “ electro-positive wires 
were connected w ith one m ercury cup, and 
the electro-negative wires were led into the 
other m ercury cup.” Mallet himself, a t a 
given signal, fired the charges and the 
necessary data  for his purpose were then 
obtained from the recorded chronographs 
and seismographs.

The results obtained fell into two groups, 
corresponding w ith the smaller and larger 
charges of gunpowder, and Mallet concluded 
th a t the velocity of wave propagation “ really 
does increase w ith the force of the original 
impulse.” The general mean derivable from 
the whole of the experim ents gave 1,176'407 
feet per second for the tran sit rate. “ The 
experiments of Mr. Goldingham in Madras on 
the retardation  of sound in moist air, and the 
terrestrial researches of Mr. E am shaw  both, 
by analogy, rendered a priori probable w hat 
is now for the first tim e,” as Mallet states, 
“ proved experim entally.” He came to  the 
conclusion th a t the three elements upon 
which the wave-transmissive power of a 
rock formation m ainly depends are (1) the 
modulus of elasticity of its m aterial, (2) the 
absolute range of its compression by a given 
impulse, and (3) the degree of heterogeneity 
and discontinuity of its parts.

To test the relation between the velocity 
of im pact and th a t of recoil, a quan tity  that 
bears the m ost in tim ate relation to the wave 
transm issive power of rocks, he dropped 
billiard balls on masses of quartz and slate, 
and upon large isolated blocks of these rocks, 
m aking the im pacts bo th  transverse to the 
stratification and foliation, and along their 
planes.

A very complete series of experiments, to 
determine the compressibility and modulus of 
elasticity of different rocks, were carried out 
a t th is tim e for Mallet a t the Royal Arsenal, 
Woolwich, and the tab led  results are given 
in M allet’s paper.1 I t  was shown, for 
example, th a t in the direction of the laminae 
the com pressibility of slate is twice that of 
com pact quartz whereas, in a transverse 
direction, its  compressibility is almost equal 
to  th a t of quartz. Mallet draws attention to 
the fact th a t twice as m uch work is necessary 
to  crush slate in one direction than at right 
angles to  th a t direction, and points out the 
economic significance of this fact to builders.

The im portance of M allet’s pioneer work 
becomes apparent when we consider that 
before conclusions can be drawn about the 
physical character of rock formations from 
the behaviour of elastic waves, produced 
artificially in the Seismic Method of 
geophysical prospecting, the elastic 
constants of the  particular rocks traversed 
by these waves m ust be known, or determined 
experim entally. The interpretation of the 
behaviour of these elastic waves demands 
highly specialized knowledge, for when the 
waves reach the boundary of two rock forma­
tions of different elastic properties, reflection 
and refraction take place, and for every 
longitudinal and transverse wave which 
encounters the boundary, a refracted and 
reflected wave of each kind is produced, 
resulting in a highly complicated state of 
wave motion, made still more complex by 
the fact th a t several types of surface waves 
are produced. As early as 1848 2 Mallet had

1 R o b ert M allet, "  R ep o rt of th e  Experiments 
m ade a t  H olyhead, N o rth  W ales, to  ascertain  the 
T ran sit V elocity of W aves, analogous to  Earth­
quake waves, th ro u g h  th e  local R ock Form ations." 
Reports of th e  B rit. Assoc., pp. 201-136, 1861.

2 R ob t. M allet, Trans. R oyal Ir ish  Academy, 
D ublin, vol. 21, pp. 50-106, 1848.
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discovered the existence of transverse waves ; 
and in 1887 1 Lord Rayleigh had shown th a t 
the most im portant of the surface waves were 
those which, even to  th is day, are known as 
the Rayleigh waves.

The data obtained by  Mallet, and his 
deductions, were la ter modified by John 
Milne, the famous au thority  on earth  
tremors, who drew atten tion  in 1892  2 to the 
great importance of resonance phenomena 
and period length of these waves, pointing 
out that the greatest am plitude of vibration 
is increased in proportion to  the acceleration ; 
and in 1903  3 he published tim e distance 
curves and tables based on reliable practical 
and theoretical data. I t  m ust not be 
forgotten, also, th a t so far back as th irty - 
four years ago 4 earth  tremors were produced 
artificially by Milne by means of falling 
weights ; and in 1923  Professor Jeans 
explained the conditions for the observed 
appearances and development of vibration 
perpendicular to the direction of propaga­
tion of the surface waves.

The Magnetic Survey Method of 
geophysical prospecting is based on the 
different effects produced on sensitive instru­
ments by magnetic, param agnetic, and 
diamagnetic minerals. Much of our present 
knowledge of the direction and intensity  of 
terrestrial magnetism is due to  the careful 
work of the Rev. H um phry Lloyd, F.R.S., 
assisted by Captain Edward Sabine and 
J. Clarke Ross, F .R .S., who, on the  recom­
mendation of the British Association, 
determined the direction of the lines of 
magnetic dip and intensity in Ireland during 
1834 and 1835. Their results are given in 
great detail in the Report of the British 
Association for 1835 , one of the instrum ents 
employed by these investigators being a 
magnetic vertical balance designed by Lloyd.

R. W. Fox, the first to  discover the 
existence of natural electrical potential 
differences in the ea rth ’s crust, invented, 
some time prior to  1 8 3 8 ,5 a “ dipping needle 
deflector ” which could be used successfully 
to find the magnetic declination, to  ascertain 
the dip, and to  determine the terrestrial

1 Lord R ayleigh, Proceedings of th e  London 
M athem atical Society, vol. 17, pp. 4-11, 1887.

2 Nature, London, vol. 45, p. 127, 1892.
3 Nature, London, vol. 67, pp. 538-539, 1903.
4 John Milne, Transactions of Seismological

Soc. of Jap an , vol. 1, p. 82, 1885.
6 “ D escrip tion  and Use of a D ipping Needle 

Deflector inv en ted  by  R ob t. W . Fox, E sq .,"  by 
T. B. Jo rd an , A nnals o f Chemistry, vol. 3, pp. 288-97, 
1838-9.

magnetic intensity  by means of weights, 
instead of observed angles. Fox had used 
his instrum ent in England as well as “ various 
places on the continent ” previous to  1838, 
and the Editor, in a footnote to  Jo rd an ’s 
paper,1 sta tes “ We have long solicited Mr. 
Fox for a description of his ‘ dipping needle 
deflector,’ being well aware th a t m any of our 
readers would be much interested in i t .” 
The graduations on the parallel circles of the 
instrum ent being coincident, they  served to 
direct the line of sight and to  prevent parallax 
in determining the position of the need le ; 
and by taking off the deflectors and placing 
the fine silk, w ith hoops attached, on the 
grooved wheels, suspending weights to  one 
of the hooks to  coerce the needle to  a given 
distance (say 50 degrees from the actual dip 
of the station) and changing the weights to 
the other hook till the needle is coerced 50 
degrees on the opposite side, the weights 
required will indicate the magnetic intensity  
a t the place of observation as compared with 
th a t ascertained in the same m anner a t 
another place. Fox found th a t if the needles 
were “ tem pered very hard  throughout, and 
after having been magnetized, heated  to 
180 to  200 degrees, they retained their force 
without any appreciable loss for a long 
period ” ; and he found also th a t the needles 
atta ined  their maximum' force after having 
been rubbed by a m agnet two or three times 
only. Fox’s instrum ent was found to  be 
useful for geophysical prospecting where 
pronounced magnetic disturbances occurred.

W. H. Barlow showed in 1849 2 th a t the 
disturbance field produced by the daily 
fluctuations of the normal magnetic field was 
caused by cyclones of electric charges, or 
“ those disturbances which circulate in the 
highest part of the earth ’s atmosphere and 
were influenced by the sun’s rays ” ; and 
A. W. Rucker and T. E. Thorpe later con­
ducted a very thorough examination, in their 
magnetic survey of G reat' Britain, of the 
regions of magnetic disturbance, their con­
clusion being th a t such disturbances were 
caused by rock masses of higher magnetic 
permeability than  the surrounding form a­
tions. A. M. Field, and A. H arker the world- 
renowned petrologist, contributed valuable 
inform ation3 on the magnetic anomalies

1 Op. cit.
2 W . H . Barlow, The London, Edinburgh and 

Dublin Philos. Mag. and Journal o f Science, London, 
pp . 344-347, 1849.

3 A. M. F ield  and  A. H ark er, Proceedings of 
C am bridge Philosophical Society, C am bridge, 
vol. 10, pp. 268—278, 1900.
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observed in the  Hebrides due to  th e  mineral 
composition of the rocks of the neighbour­
hood. The extent to  which terrestria l 
magnetism can be used for geological purposes 
was summarized by A. S trahan and H. Cox.1

The application of the Radio-active Method 
of geophysical prospecting has the advantage 
of simplicity, bu t h itherto  it  has not been 
much practised and is best considered, for 
the present, to  be in the experim ental stage 
so far as it  concerns prospecting for ore 
deposits. I t  has been claimed for this 
m ethod, however, th a t it has been used 
successfully in locating faults and fissures, 
and th a t it has proved of great value in 
examining the nature of foundations intended 
for large buildings, and the sites for dam s 
and tunnels.

Lord Rayleigh was the first to  hypothe­
cate 2 th a t the radio-active minerals are 
concentrated only in the upperm ost parts  of 
the earth ’s crust, and the correctness of his 
hypothesis has more recently been upheld by 
Koenigsberger.3 In  1904 B u r to n 4 drew 
a ttention to  the high radio-activity of 
petroleum, and suggested th a t this was due 
to  its  great solubility for emanations. Joly 
and R utherford 5 came to  the conclusion in 
1913 th a t the relative age of radio-active 
minerals could be determ ined from th e  special 
study of the  related pleochroic haloes, and 
Holmes 6 did valuable research work in this 
connection. Joly  and Sm ith had already, 
in 1911,7 shown th a t the em anation content 
of the atmosphere, for extensive areas, runs 
parallel w ith the  average content of the radio­
active constituents of the rocks forming the 
subsoil, and th a t slowly accum ulating sea 
m ud is very radio-active.

The claim is made, in th is  brief historical 
record of the work of B ritish pioneers, th a t 
Robert W. Fox is the father of geo-electrical 
prospecting. Much valuable information, 
used in this method, has been contributed also 
by other British workers. In  1862 W alker 8

1 Nature, vol. 101, pp. 257-258, 1918.
2 Proceedings of th e  L ondon M athem atica l 

Society, vol. 17, pp. 4 -11, 1887.
3 J. K oenigsberger, Geologische Rundschau, 

Berlin, vol. 1, pp. 241-249, 1910.
4 E . F . B urton , The London, E din ., D ublin, 

Phil. Mag. and Jour, o f Science, vol. 8 , pp. 
498-508, 1904.

5 J- J ° ly  and E . R u therfo rd , ibid., vol. 25, 
pp. 644-57, 1913.

6 A. Holmes, Age o f the Earth, B enn Bros., 1913.
7 J- Jo ly  and  L. B. Sm ith , Nature, vol. 87, 

p. 101, 1911.
8 C. V. W alker, Philos. Trans, of R oyal Society, 

London, vol. 152, pp. 203-219, 1862.

showed th a t atm ospheric conduction, and 
electric cables, could be considered as 
equivalents to  artificial connection between 
electrodes, and th a t th e  re tu rn  current must 
be com paratively deep beneath the earth’s 
surface. From  his observations of earth 
currents on different sections of telegraph 
lines, w ith variable currents, he came to the 
interesting conclusion th a t there was a 
relation between the earth  currents and the 
geological nature  of the subsoil. Horace 
Lamb, in 1883, showed th a t by  the reaction 
of the current lines to  one another, a certain 
distortion would be produced in the current 
lines as well as in the equipotential lines, 
of an alternating  current system as contrasted 
w ith the direct current system ; and also 
through the electromagnetic reaction of 
magnetic substances in the  earth ’s crust. His 
two articles 1 are entitled “ On the Induction 
of Electric Currents in Cylindrical and 
Spherical Conductors ” and “ On the Induc­
tion of Electric Currents in a Cylinder 
placed across the Lines of Magnetic Force.” 
The m ethod of measuring the magnetic 
perm eability of substances by observing the 
change in the inductance of two rigid coils, 
when a core of the substance was inserted, is 
due to  Hughes and Rucker who have 
described th is m ethod 2. From  a series of 
experim ents conducted a t Ben Nevis in 
Scotland, D ickson3 hypothecated that in 
m ountainous country the current almost 
invariably flows upwards, th a t is, the 
electrode a t the greater height becomes 
charged negatively in relation to the lower 
electrode, bu t pointed out th a t this was true 
only so long as the sum m it remained clear; 
when cloudy, the earth  current is in the 
reverse direction.

Leo D aft and Alfred W illiams are the 
undoubted pioneers of the “ flying searching 
auxilliary circuit ” for the detection of the 
distribution of electric currents in the earth’s 
crust, and the present application of geo­
electrical prospecting is, to  a great extent, a 
modification of th a t originated by these 
co-workers, and described in their British 
P aten t No. 14142 of the  year 1902, under 
“ Improved A pparatus for Detecting and 
Locating Underground Metallic Lodes.” 
References to their “ new m ethod ” will be

1 H. Lam b, Proceedings of th e  M athem atical 
Society, London, pp . 1 3 9 -1 4 9  and  270-274,
1883

2 Nature, vol. 20, pp. 77-81, 1879.
3 H. N. D ickson, Proceedings of R oyal Society of 

E dinburgh , vol. 8, pp . 530-46, 1886.
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,.C0UH found in the Electrical Review,1 and in the 
Electrician of the same date on page 977, 
with diagrams ; and in the New Zealand 
Mines Records of Oct. 17, 1904, an account 
is given by S. F. Franco of the results 
obtained by the application of “ electrical 
prospecting by the D aft and Williams 
method.” I t  is interesting to note, also, tha t 
Messrs. H. T. F. Lundberg and J. T. H. 
Nathorst, in their complete paten t Specifica­
tion No. 129621 “ A pparatus for Discovery 
and Determining Electrically the Location of 
Veins of Ore or Mineral ” (accepted Feb. 26, 
1920) make reference to  this method.

Daft and Williams employed a prim ary 
source of electrical energy supplied from a 
battery a t a comparatively low voltage, 
which was transform ed to  a high voltage 
ranging from 30,000 to  150,000 volts. By 
means of a specially constructed spirit 
break and spark gap, waves of any desired 
frequency could be obtained from the 
secondary, and the high voltage current 
impulses were conducted by surface wires to 
the desired spot. One wire was connected 
with a short rod, the point of which was 
thrust into the ground and served as a pole 
or electrode. A similar rod, forming the 
second electrode, was fixed at a chosen spot, 
either on the surface or underground in a 
mine or tunnel.

The position of an orebody was determined 
by means of a separate apparatus consisting 
of about 10 yards of insulated wire attached 
to a delicately constructed “ resonator,” 
tuned to receive from the earth  the electrical 
oscillation produced by the inductor, and 
connected to  two spiked earthed rods, or 
electrodes. Any difference of potential 
between two points would cause a current to 
be shunted through the telephone and a note 
would be heard, the degree of loudness 
varying with the difference of potential, 
silence indicating two points of equal 
potential. The investigator “ placed the 
detector in the position which, in his 
judgment, was most likely to lead him to the 
discovery of any vein or ore in the vicinity. 
The normal sound in the telephone receivers 
would be noted, and the detector line would 
then be moved gradually round at a distance 
of 40 or 50 feet and the character of the 
sound noted. If no other sound than  the 
clear note were perceptible within this 
radius, the instrum ent would be moved to  a 
fresh area, and this would be similarly

1 No. 1323, vol. 52, p . 559, of A pril 3, 1903.

explored.” In  the event of any clear varia­
tion from the normal sound, th a t part of the 
area would be tested as closely and accurately 
as possible to  obtain da ta  on electrical 
potential differences resulting from the 
probable occurrence of an orebody.

Co n c l u s io n .

When, some five years ago, the  w riter was 
engaged in collecting m aterial for his book 
“ Tinfields of the W orld,” he came across 
some very interesting references to  the early 
experimental geophysical work, in Cornish 
tin  mines, of Fox, Bennets, Henwood, H unt 
and o th e rs ; and recently, when opportunity 
occurred, his investigations were extended, 
resulting in th is brief history of the work of 
British scientists in establishing the prin­
ciples on which are based the present-day 
geophysical methods of prospecting for ore 
deposits, and for determining ten tatively  
certain tectonic and other geological features. 
Geophysical prospecting has undoubtedly a 
great future ; it is to  the geologist, when 
conditions are suitable, w hat X-rays are to  
the surgeon, and it is of the greatest im port­
ance th a t the application of geophysical 
methods should not be unduly restricted by 
paten t rights, such as are claimed by some 
geophysical companies.

From this investigation of the early history 
of the  subject it would appear th a t validity 
of m any of such paten t rights a t the present 
tim e is open to  question, because the 
principles on which they are based were 
founded by our countrymen, and given freely 
to  us. I t  may be th a t the designs of certain 
geophysical instrum ents are copyright, but 
fortunately the methods would seem to be 
our birthright. The w riter has pleasure in 
acknowledging the help he has received, in 
his search for references, from the published 
works of Dr. R. Ambronn, of Gottingen.

T h e Institu te  o f M etals.—-The annual 
autum n meeting of the In stitu te  of Metals is 
this year being held a t Düsseldorf, a t the 
invitation of the Verein Deutscher Ingenieure 
and of the Deutsche Gessellschaft für Metall­
kunde, from September 9 to  12. This is the 
first tim e the In stitu te  has m et in th a t 
country and will also be the first post-war 
gathering of m etallurgists and engineers 
there. A large attendance is anticipated.
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LETTER t o  t h e  EDITOR
Solub ility  o f C assiterite

The E ditor :
S i r ,—Dr. H. C. Boydell’s rem arks on the 

solubility of cassiterite in the February, 1929,
1 Bulletin of the Institu tion  of Mining and 
Metallurgy remind me of m y le tter on this 
subject in the January , 1928, num ber of 
T h e  M in in g  M a g a z in e .  In th a t le tte r I 
asked if anyone could lend me a  specimen 
of amorphous tin  dioxide from a tin-vein, or 
a specimen of “ im m ature t i n ” or “ tin ­
stone in the m ak in g ” for examination. I 
had one reply to  th a t request. A corre­
spondent very kindly sent me a specimen of 
a  Cornish greenstone said to  contain tin  
dioxide in a form soluble in a  m ixture of 
hydrofluoric and hydrochloric acids. The 
specimen was very carefully examined here 
optically and chemically and found to  contain 
only a very m inute trace of tin  which m ay 
have been present in stannite bu t the am ount 
was so small th a t nothing definite could be said 
about it. I am still anxious to  see a specimen 
of amorphous tin  dioxide from a tin-vein, 
“ im m ature-tin ” or “ tin-stone in the 
m aking,” and shall be grateful if anyone v/ill 
lend one.

Yours faithfully,
J . B. SCRIVENOR, 

Director, Geological Survey, 
Federated Malay States.

B atu  Gajah.
A p r i l  6 .

BOOK REVIEWS
IW C o p ies  of the books, etc., mentioned under the 

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

P etroleum  and C oal : T he K eys to the  
Future. B y W. T. T h o m , J r .  Cloth, 
octavo, 223 pages, illustrated. Price 
11s. 6d. Princeton U niversity Press, 
New Jersey, U.S.A. London: H um phrey 
Milford, Oxford U niversity Press.

This little book is an a ttem pt to  portray  the 
v ital importance of coal and petroleum  to 
modern civilized man, both  from the point 
of view of the individual, and of nations. In 
addition to  this the author a ttem pts a 
description of how the two mineral substances 
originated, and how they  are distributed 
in the earth’s crust. In  these laudable

a ttem pts he is unfortunately  not strikingly 
successful. Coal and petroleum  are not 
hum an foods, b u t the fact remains that if, 
a t the wave of a m agician’s wand, all the coal 
and petroleum of the world disappeared 
to-day, a t least half of the civilized world 
would die of starvation w ithin a month. A 
perusal of the book leaves one wondering 
w hether the au thor fully appreciates this 
sort of thing.

Concerning the origin of coal the author 
says : “ To those who have seen coahfied 
tree stum ps still standing in coal beds and 
the m ultitudes of roots and rootlets in the 
under-clays, the origin of coal is clear and 
easily to  be read.” I should like to ask the 
question : How m any people have seen
coalified tree stum ps standing in coal seams 
with their roots still a ttached  to them and 
firmly embedded in the under-clays ? The 
author also tells us th a t “ a  normal woody 
coal is composed of alternating bands of 
bright and dull coal, the  brighter bands 
representing flattened tree trunks or frag­
m ents of relatively well preserved wood, 
whereas the duller bands are composed 
either of the organic mucks formed from 
finely m acerated leaves and ro tted  matter, 
or of mineral charcoal.” W hen it is realized 
th a t frequently a bright band in coal is 
continuous over a  large area, it is perhaps 
permissible to  borrow an Americanism and 
say : “ Some tree.” W e are further told 
th a t coal is transform ed peat, the trans­
formation being accomplished “ in part by 
the weight of the sediments beneath which 
the peat bed becomes buried ; in some in­
stances by  the heat of lavas injected near 
the bed ; and principally by the heating 
and squeezing produced by compressive 
forces in the earth ’s crust which causes 
folding of stratified rocks, visible in most 
m ountain regions.” All this is the old, old, 
text-book theory, which long ago has been 
realized to  be incapable of explaining satis­
factorily all the known facts in regard to 
coalfields. Similarly in the case of petroleum, 
the general theory of origin given is by no 
means up to date.

The distribution of the world’s coalfields, 
as portrayed in the book, is astonishingly 
inaccurate in places, and the  fact th a t the 
inaccuracies are on m aps sta ted  to  have been 
adapted from the U.S. Geological Survey 
World Atlas of Commercial Geology comes 
as an additional surprise. In  the  map of 
the coalfields of Europe, for instance, we 
find th a t the whole of the Isle of Man is



mapped as a coalfield. In the map of the 
coalfields of Asia we find the Upper Assam 
coalfields placed in Burm a ; the whole of the 
Khasia and Ja in tia  Hills shown as a coalfield, 
situated partly in India and partly  in Burm a ; 
the Salt Range of India appearing as one 
large coalfield ; while Darjeeling appears 
to be fortunate enough to have a large coal­
field on its doorstep. The Burm a coals are 
ignored, on the other hand. In  the tex t we 
read that “ the coal measures of India and 
Burma are as yet imperfectly known.” I 
would assure the author th a t this is hardly 
the case, and would refer him to the 
Geological Survey publications and maps. 
The coal measures of India and Burm a are 
probably as well known as those of any other 
country.

With regard to the occurrence of oil we 
read tha t in Burm a “ two main groups of 
fields exist, occupying anticlinal flexures 
parallel to the m ountain range west of the 
Irrawaddy, some of these folds rising as 
islands along the Arakhan coast. Some oil 
has been produced in Assam on folds related 
to those of the Burm a fields.” The Burm a 
and Assam fields are old friends of mine, and 
I cannot but feel th a t the above is not a 
good description of them. In point of fact 
the descriptions given in the book as regards 
America are presumably accurate and 
illuminating, bu t with regard to the rest of 
the world they appear to  be frequently 
sketchy and vague, and sometimes actually 
inaccurate. The statem ent th a t anthracite 
is the standard domestic coal, for instance, 
doubtless applies to  the U nited States, but 
it is certainly not true for this country.

Taking the book as a whole, one is left 
wondering whether the hints of future wars 
for the possession of the world’s remaining 
oil reserves, in the days when supplies are 
running dry, are quite unconnected in the 
author’s mind w ith a feeling th a t America 
at present may be squandering her resources 
while certain other countries are being more 
prudent. W hatever the future may bring 
forth, America should never forget tha t 
she has been blessed with her full share of 
the world’s store of petroleum, “ and then 
some ” (if one m ay be forgiven for 
borrowing again from her own expressive 
language).

The aim of the book is praiseworthy in 
the extreme, and because of this it should 
be widely read in spite of the foregoing 
criticisms.

M u r r a y  St u a r t .

Instructions for u sin g  th e  Q u an tita tive  
M in eralogica l C lassifica tion  o f 
E ruptive R ocks proposed  by S. J. 
Shand. Pp. 16. T. Murby and Co., 
London, 1929. Price Is. 3d.

The a tten tion  of those interested in rock 
classification is directed to  th is little booklet 
which has been prepared by Professor Shand 
for the use of students and others. The 
first eight pages deal with rocks th a t are 
completely determinable by means of the 
microscope and micrometer. Particular 
a tten tion  is given, not only to  the importance 
of quantitative measurements of mineral 
proportions, bu t also to the necessity for 
making accurate determ inations of the 
felspars, particularly of the alkali and 
perthitic felspars. In  referring to  his 
recording micrometer, Professor Shand 
severely criticizes the  model pu t on the 
m arket by  Messrs. J . Swift and Son on the 
grounds th a t the length of travel is too 
short. The actual length of travel in the 
instrum ent we have at Durham  is 15 mm. 
During the last few years I have measured 
sections of about eighty rocks with this, 
and while I have often felt th a t a length of 
travel of 20 mm. would be a distinct improve­
m ent, I cannot agree w ith Professor Shand 
th a t the usefulness of the instrum ent has 
been “ almost destroyed ” in the Swift 
design. I have, indeed, had occasion to 
feel grateful to Professor Shand for describing 
his micrometer and to Messrs. Swift for 
constructing an instrum ent in which the 
Shand principle is applied. I t  may, how­
ever, be desirable to  state th a t in their next 
batch of recording micrometers, Messrs. 
Swift intend to  modify the mechanical 
construction so as to  give an appreciably 
longer range. I t  is unfortunate th a t 
Professor Shand should not have been in 
a position to  tem per his criticism by holding 
out this hope of future improvement.

The next four or five pages are devoted 
to  rocks th a t are not completely determinable 
bv optical means. Professor Shand has 
himself published an interesting application 
of the suggested methods to a pitchstone 
from Fifeshire (Geol. Mag., March, 1929, 
pp. 116-121). The pam phlet concludes with 
a tabular arrangem ent of the groups 
recognized in the classification. As a whole, 
the summary will undoubtedly prove of 
service to  students using Professor Shand’s 
textbook on “ E ruptive Rocks.”

A r t h u r  H o l m e s .
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NEWS LETTERS
BRISBANE

A p ril  15.
M o u n t  I s a  M in e s .—A couple of days ago 

there arrived in Sydney two American 
metallurgical experts, Messrs. J . M. Callow 
and R. Carow, on their way to  Mount Isa, 
where they are to superintend the installation 
of the plant for ore treatm ent. This will 
be the first unit of the preliminary plant, 
of a daily capacity of 2,000 tons, and will 
be afterwards followed by other units, 
capable together of treating treble th a t of 
the first one. This, Mr. Carow says, will 
make Mount Isa the second largest lead- 
mining centre in the world. He also states 
th a t a feature of the plant will be the num ber 
of its labour-saving devices, such as will 
wherever possible eliminate the hum an 
element. Mr. F. W. Draper, chief engineer 
of the Russo-Asiatic Consolidated, L td., has 
just returned to  Brisbane after inspecting 
the Mount Isa property. He does not 
expect any difficulty in the treatm ent of 
Mount Isa ore. As yet, however, he says, 
no figures have been worked out covering 
the costs of milling and mining. The railway 
from Duchess to  Mount Isa, 54 miles in 
length, was formally opened on April 6. This 
line gives the mine complete railway con­
nection with the port a t Townsville, via 
Cloncurry, the to ta l distance being 603 
miles. A consignment of structural steel, 
consisting of 300 tons, has been landed in 
Brisbane, and is being sent on to  Mount Isa. 
Mr. Draper, as far as he can see a t present, 
thinks the p lant will be ready for a  sta rt 
early next year. One uncertain element 
is the water supply. The dam a t Rifle 
Creek is ready for the  storage of w ater to 
its full capacity (600,000,000 gallons), bu t 
this year’s seasonal rains, which have been 
heavy in most parts of the far north-w est of 
Queensland, have as yet been only light a t 
Mount Isa, and there is bu t 16 ft. of w ater 
in the reservoir. About 40 ft. is needed to 
ensure safety as to requirements. At the 
mines Davidson’s shaft had, a t latest reports, 
reached a depth of 354 ft., and is still being 
sunk. Two smaller shafts, to be used for 
ventillating purposes, are being put down. 
In the latest four-week report, the to tal 
diamond drilling done in th a t period is 
recorded a t 142 ft. on the Rio Grande lode 
and 709 ft. on th a t of the Black Star. The 
first boiler for the compressor p lant a t the

central shaft is in position, and good progress 
is being made with other work in connection 
with the power plant.

M o u n t  I s a ’s  M a g n i t u d e .—The Mount 
Isa railway was formally opened by the 
State Parliam entary member for the district 
(Mr. J. Mullan), who is also Attorney-General 
in the Queensland Ministry. While the 
glowing picture which he presents of the 
future of the Mount Isa mines and township 
m ay be somewhat discounted by the fact 
th a t a general election is about to take 
place, the  estim ates and facts which were 
given were based on official reports, and may 
be taken as reliable. The cost of the new 
railway, which is of very substantial con­
struction, is a  little over £500,000. The 
to ta l outlay on the Mount Isa mines has 
been £443,000, and yet a further expenditure 
of £1,000,000 will be necessary before 
commercial production begins. All 
difficulties in the water treatm ent of the 
ores and of carriage have been surmounted. 
The ore reserves on development to date 
have been calculated a t 21,200,000 tons. 
A Government geologist estimates, con­
servatively, th a t a  yearly output of 1,000,000 
tons of ore m ay be anticipated, and that a 
hundred years m ay be regarded as the 
possible life of the mine. This officer also 
says th a t it m ust rank as one of the largest 
individual silver-lead mines of the world. 
W hile it is expected th a t the first unit of 
the treatm en t p lan t will be ready for a 
s ta rt early in 1930, its maximum capacity 
of 2,000 tons a day, it is anticipated, will 
not be reached before the end of tha t year. 
The cost of the dam just built a t Rifle 
Creek, 20 miles up the Leichhardt River 
from the mine and township, is put down 
as about £50,000, and of the reticulation 
scheme connected with it a t £60,000. About 
£100,000 is being spent on workmen’s 
cottages, houses for the staff, mess houses, 
etc.

M o u n t  E l l i o t t  a n d  C l o n c u r r y  C o p p e r. 
—A party  of four experts in mining engineer­
ing and metallurgy, who have come from 
England and the U nited States as a skeleton 
staff for the re-opening of the Mount Elliott 
Company’s copper mines, in the Cloncurry 
district, arrived in Sydney on March 31, via 
San Francisco. They consist of Mr. C. Q. 
Schlereth, mining engineer; Mr. James 
Heggie and Mr. R. W inter, metallurgists ; 
and Mr. E. Maurer, a mining engineering 
expert on the constructional side. Mr. 
Schlereth states th a t, while m ost of the ores
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of the Cloncurry field are of a low-grade 
nature, it is confidently believed that, by 
using the improved metallurgical methods 
that have been evolved during the past 
year or two, the Mount E lliott Company’s 
mines can again be placed on a satisfactory 
dividend-paying basis. He mentioned tha t 
to complete the large am ount of construc­
tional work to be carried out by the company 
would occupy the greater part of two years, 
hut that when actual mining operations 
begin employment will be offering for a 
large number of men.

In February, when copper was quoted 
at about £77 a ton for standard, the Clon­
curry mining warden reported th a t the 
price then ruling had led to increased mining 
for that metal on the Cloncurry field, where 
several small mines th a t had not been 
worked for years were again being opened 
up. When the Mount E lliott Company 
last year decided to resume operations on a 
large scale in th a t district, the estim ate of 
the directors, based on computations by 
Mr. Schlereth, was that, taking electrolytic 
copper at £65 a ton, an operative profit 
would be earned of £1,480,000 from the 
treatment of 1,000,000 tons of ore. A 
fortnight ago th a t class of the m etal was up to 
£108, and even now, after a severe reaction 
in the market, the price is as high as £85. 
In making the Mount Elliott estimates it 
was expected th a t every £1 a ton advance 
on the £65 figure would result in a further 
profit at the rate of £10,000 a year. This 
position has naturally raised the hopes of 
those interested in Cloncurry copper, and 
indeed of all in Australia who are looking 
anxiously for a revival of mining in this 
country.

A n o t h e r  N e w  G u i n e a  V e n t u r e . — At 
the statutory meeting of the New Guinea 
Developments, N.L., held a fortnight ago, 
Mr. H. W. Clark, consulting engineer, 
mentioned th a t negotiations were in progress 
with a London group interested in the New 
Guinea field for the purchase of an area 
embracing 27 leases partly  acquired and 
partly held under option by the Develop­
ments Company. I t  is understood tha t this 
British concern is not the Ellyou Company, 
which already has extensive interests in 
New Guinea. In regard to the 27 leases 
mentioned, a radio message from Mr. Clark’s 
deputy in New Guinea reports th a t a reef 
has been cut in a costeen near the top of a 
mountain, showing, over a width of 6 ft., 
an estim ated value of 3 oz. of gold a ton ;

also th a t another reef 6 ft. wide had been 
exposed in a crosscut to  the north-east, but 
had not yet been cut through.

R o y a l  C o m m iss io n  o n  M in in g .—The 
Royal Commission on the mining industry 
in Queensland has been taking evidence in 
Brisbane during the past week. So far, the 
witnesses who have been examined have laid 
stress on the inadequacy, in point of numbers, 
of the S tate Geological Survey staff, and on 
w hat is considered the heavy taxation 
imposed upon mining transactions and upon 
profits of mining companies. The num ber 
of geologists in the employ of the Govern­
ment, which at one time was seven, is now 
only four, and of these the Chief Government 
Geologist is now in Germany studying 
geophysical methods, and another has his 
time fully occupied w ith oil prospecting 
m atters, leaving only two available for 
general work over the vast territory  of the 
State. The importance of an adequate 
scientific staff to  assist the prospector was 
especially emphasized, and it was considered 
th a t the heavy taxation imposed had the 
effect of checking capital from overseas.

JOH A NN ESBU RG

M ay  2.
P o s t m a s b u r g .—Another very favourable 

report on the manganese ore deposits of the 
Postmasburg region has been published. The 
author, Dr. L. T. Nel, of the Union Geological 
Survey, spent several weeks in the area 
mentioned and his conclusions are highly 
encouraging to  those who are endeavouring 
to establish a new industry in South Africa.

Extensive abstracts from his report appear 
elsewhere in this issue.

The following may, however, be quoted 
here.

“ Taking everything into consideration, 
it is evident th a t in the manganese deposits 
of the Postmasburg region, South Africa has 
a valuable asset which promises to  develop 
into an im portant industry taking the  form 
not only of a manganese export trade, bu t 
possibly also of a local m anufacture of ferro­
alloys. There is no doubt th a t vast quan ti­
ties of both rich and fairly high-grade ore 
are available, possessing superior physical 
properties which will ensure very little loss 
in transit, besides rendering it em inently 
suitable for storage should large reserves of 
high-grade ore be required.”
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N e w  M a n g a n e s e  C o m p a n y .— The 
company which is taking over the holdings of 
the Union Manganese Mines and Minerals 
(S.A.) L td., will be known as the Manganese 
Corporation (1929) Limited. Since the 
original agreement between the Union 
Manganese Co. and the British Swiss In te r­
nationa] Corporation was ratified it has been 
arranged th a t the Manganese Corporation 
shall purchase the Union Manganese Co.’s 
remaining mineral assets, certain copper 
interests in the H ay district Cape Province, 
for 12,500 £1 shares in the Manganese Corpor­
ation. The original agreement between the 
Union Manganese Co. and the British Swiss 
International Corporation provided for the 
sale of the company’s manganese and 
asbestos interests in the Postm asburg district 
for the sum of £225,000 to  a new company 
to  be formed in South Africa by the British 
Swiss International Corporation, Ltd. The 
Union Manganese Company agreed simul­
taneously to subscribe and pay for 225,000 
ordinary £1 shares in the new company, 
and in consideration for this subscription it 
was to  receive a commission of £10,000 in 
cash. The new company will have a  working 
capital of £400,000, and 200,000 £1 shares 
will be allotted to  the distributors of the 
manganese, the guarantors of the working 
capital issue, and the promoters of the 
company. All the working capital of the 
new company having been subscribed pri­
vately no shares will be offered to  the public. 
The Railway Adm inistration is already calling 
for tenders for the  construction of a branch 
line to  the Postm asburg manganese fields, 
and the new company has started  operations.

A s b e s to s  O u t p u t  I n c r e a s i n g .—The prin­
cipal feature of the statistics of South African 
mineral production for March, 1929, is a 
new record for asbestos. The output of 
fibre am ounted to £61,726, which beats the 
previous highest m onthly to ta l—th a t for 
January  last—by £17,227. The chrysotile 
output has risen from £24,505 for Jan u ary  to 
£39,910 for March, and crocidolite from 
£10,545 to £12,814, while amosite has 
declined from £9,449 to £9,002.

A m o s i te  A s b e s t o s  F i e l d s . — A great deal 
of good work has been done in the Pieters- 
burg (Transvaal) asbestos fields since they 
were brought prom inently before the public 
over a year ago. Mr. W. F. H. Dudgeon, 
A.R.S.M., states in a recent report on the 
property of the South African Consolidated 
Asbestos, Ltd., th a t one small section has

about 70,000 tons of Amosite fibre pro- 
spectively in sight and already partially 
developed ready for stoping. “ When I first r  
reported on this mine in the early part of 
last year,” Mr. Dudgeon adds, “ I certainly 
thought a great deal of its prospects, but now, P
after seeing the  development work carried ■
out underground, I m ay say a t once that my 
expectations have proved to  be very conserva- I
tive, and, indeed, I can see no reason why 
even larger profits cannot be made for many ?
years to' come. The following figures may 
give some idea of th is :—

The above figures will give some idea 
of the enormous possibilities of this property 
when worked on a  scale commensurate with : 
the ore reserves as already developed in 
only a small section of the property. I can 
see no reason to anticipate any marked fall 
in the price of amosite of the quality now 
being opened up here for some years to come, - 
as the dem and is constantly increasing and 
new uses are being found every m onth.”

T r a n s v a a l  E m e r a l d  F i e l d s . —It is 
regarded as a very encouraging sign that - 
South African mining houses have acquired 
blocks of claims in the Transvaal emerald 
fields. The African and European Investment 
Co. now owns a block of 600 claims (820 
acres) and is starting  prospecting operations 
on the property. The claims are situated 
about 2J miles south-east of Gravelotte 1
Station, on the Silati railway, and are distant 
seven or eight miles from the Somerset 1
mine, which is being worked by the Beryl 
Mining Co. The H.E. Proprietary, Ltd., 
has exercised its option to organize the 
South African Emeralds, Ltd., the owner of a 
partially  proved emerald mine and a large 
num ber of claims along the emerald belt.
The Transvaal and Delogoa Bay Investment 
Co. will participate w ith the H .E. Proprietary 
in this new venture, which has been favour­
ably reported on by the com pany’s consulting 
engineer. I t  is understood th a t the exercising 
of the option by the H.E. Proprietary will 
entail the provision of over £17,000 working 
capital. This should be more than  sufficient 
for the exploitation of the property. South

Tonnage of fibre p er 
m onth , say  

A verage cost p er to n  
(P ietersburg) .

A verage value pe r ton  
(Pietersburg) .

P rofit p er ton
M onthly  pro fit . . ¿4
A nnual profit . . ¿54

300 500 1,000

¿10 8 8

¿25 25 25
¿15 17 19

,500 /8 ,500 /1 9,000
,000 ¿ 102,000 ¿228.000
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African Emeralds has received a communica­
tion from the Union Board of Trade and 
Industries, stating  th a t the Board had 
received an inquiry from the Varlacoid 

Prospectsh Chemical Co., of New York, for supplies
®ent woU of beryl ore> which contains beryllium,
ayatoiM the lightest m etal known. Beryl ore,
fobeven-. according to the latest information, is worth
see no [T about £2,500 per ton. South American
Ymajj.;'. beryl ore contains 12% beryllium, while the
lowing (ji,- Transvaal ore is said to  contain 14%.

P r o f i t s  f r o m  E m e r a l d  M in in g .— The 
Beryl Mining Company’s mine in the Mur­
chison Range, Transvaal, is now steadily 
producing from 300 to 350 lb. of crystals 
per week. Of these, from 5 to  10 lb. of crystals 
of true emerald colour are picked out every 
week, and sent to London to  be examined 
by experts, who decide how each crystal 
is to be handled. On the present production 
of 50 tons (gross) mined per day, equal to 
1,200 tons per month, the profits are 
approximately £700 to  £800 per month, 
equal to about 12s. 6d. per ton of material 
mined. The to ta l expenses a t present 
are approximately £300 per month. When 
complete mining and treatm ent plant is 
running, and this is expected about the end 
of July, the tonnage mined will be raised to 
200 tons per day or, say, 5,000 tons per 
month, while the working costs, everything, 
including head office and all salaries, are 
estimated not to  exceed £400 per month. 
On that estim ate of expenditure and taking 
past results as a basis it is expected th a t the 
profits from sales of the products of the 
emerald crystals can be fairly expected to 
be something round about 10s per ton mined. 
Taking into consideration only the mine area 
in which the main workings are situated, the 
tonnage to a depth of 300 feet is believed to 
be over 1,000,000 tons. This calculation 
does not take in a long bu t rather narrow 
extension of the mine to  the east, which will 
certainly yield a  very considerable and 
additional tonnage. To this depth of 300 feet 
there is no practical difficulty in continuing 
the present open-cast system of working. 
From an outcrop to  the south, at the level 
of 300 feet below the top of the mine, crystals 
of the same class are obtained showing th a t 
the conditions for the crystallization of beryl 
continued down to a t least tha t depth. When 
the depth of 300 feet is attained it may be 
possible to  continue the open-cast system to 
still greater depth. The solid nature of the 
walls of the mine makes this very probable.

V A N C O U V E R
M ay  10.

M i n e r a l  P r o d u c t i o n  i n  1928.—Mr. John 
D. Galloway, who is responsible for the  
Annual Report of the Minister of Mines, 
is to  be congratulated on the prom ptness 
with which he assembles his m aterial and 
places the information at the disposal of the 
public. The report will be issued about 
June 30, but Mr. Galloway has provided 
your correspondent with advance sheets and 
through this courtesy I am able to  place 
the following figures of production before 
the readers of T h e  M in in g  M a g a z in e  : Placer 
gold, 8,424 ounces; lode gold, 188,087 
ounces ; silver, 10,627,167 ounces ; copper, 
97,908,316 pounds ; lead, 305,140,972 
pounds; zinc, 181,763,147 pounds; coal, 
2,526,702 long ■ tons ; structural m aterial 
and miscellaneous minerals to  the value of 
$4,314,040. The value of the to tal pro­
duction is estim ated at $65,372,583, as 
against $60,729,358 in the previous year. 
The m etal production in 1928 was obtained 
from the treatm ent of 6,241,310 tons of ore, 
an increase of 15'2 per cent over the previous 
year, and it is interesting to note, as showing 
the change th a t has taken place in methods 
of treatm ent during recent years, more than 
92 per cent was subjected to  some form of 
dressing, chiefly flotation, before it reached 
the smelters. All the large producers not 
only either m aintained or increased their 
rates of output but, with the single excep­
tion of the Premier Gold Mining Company, 
did so w ithout appreciably depleting their 
ore reserves, the amount of new ore 
developed being nearly equal to (in some 
instances more than) the amount of ore 
mined and treated. I t  is satisfactory, too, 
th a t despite the low ruling prices for lead 
and zinc during the year, the net profit to  
operators, th a t is, the amount received 
by them  for their ores after paym ent for 
freight, treatm ent, and marketing, totalled 
$29,070,075, as compared with $27,760,364 
in 1927. The amount disbursed in divi­
dends by companies operating in British 
Columbia was $11,556,688, as compared with 
$10,800,838 in 1927 and $2,896,174 in 1924. 
These figures strikingly illustrate the growth 
of the mineral industry during the last five 
years.

The outlook for the future was never 
better. Nearly all the large operators are 
increasing their rates of ou tpu t and an 
ever-increasing number of small concerns are
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contributing to  the to ta l output. These 
small concerns generally either become 
absorbed by the larger ones or consolidate 
among themselves to  make big companies. 
Last year was m arked by the large num ber 
ol scouting engineers th a t visited the 
Province ; several properties were acquired 
and exploration and development work was 
started. Copper properties were in particular 
demand. A large am ount of electrical pros­
pecting was undertaken a t both established 
mines and at prospects, bu t as yet it  is too 
early to form any opinion as to the local value 
of this method of searching for metals. In  
base m etal districts it seems to  be effective 
in eliminating areas as unim portant and 
thereby saves the cost of diamond drilling 
and underground exploration. This, however, 
does not seem to  apply to lode gold properties 
where the gold occurs in quartz unassociated 
with appreciable quantities of metallic 
sulphides.

P o r t l a n d  C a n a l .—The Premier Gold 
Mining Company disbursed a dividend of 
$300,000 on April 4, covering operations 

for the first three m onths of this year and 
bringing the to ta l disbursements since the 
company acquired the property—9 years 
and 4 m onths ago—to the handsome to ta l 
to $13,352,898. The annual report shows 
tha t, w ith the exception of an unrelated lens 
which has been mined out, no im portant 
new ore has been developed in the old mine, 
and it now is considered quite definite th a t 
commercial ore does not persist to  No. 5 
level. There is still in the mine, broken and 
unbroken, 465,200 tons of ore having an 
estim ated value of $0’41 in gold and 1L38 oz. 
of silver per ton. This should be mined out 
before the end of next year, bu t it is hoped 
th a t before then the company will have 
brought the Porter-Idaho-Prosperity-Silver- 
ado group to  production. I t  is understood, 
too, th a t negotiations are again under way 
for some arrangem ent between B.C. Silver 
Mines and Sebakwe and D istrict Mines, 
whereby the Premier Company m ay either 
operate the mines or trea t the ore in its 
mill and transport the concentrate along 
its 11^ mile tram w ay to tide-water.

B r i t a n n i a  B e a c h .—The B ritannia Mining 
and Smelting Company has started  to sink 
below its 2,700 ft. level w ith a view to 
determining if commercial ore extends to 
a  sufficient depth to  w arrant the company 
extending the 4,100 ft. main-haulage 
tunnel below the ore-zone. I t  will be re­
membered th a t this tunnel was driven, not

with a view to developing ore, bu t for the 
purpose of eliminating 3 |  miles of outside 
tram w ays and the cost of keeping it in 
operation during the snows of norm al winters. 
The abnormal snowfall of last w inter at a 
time when copper prices were high and peak 
production desirable fully justified the 
expenditure. The 4,100 ft. tunnel is con­
nected by a  raise w ith the 2,700 ft. tunnel, 
and all ore is carried underground from 
mine to  mill. The B ritannia now is probably 
the  largest contributor to  the  earnings of the 
Howe Sound Company, which during last 
year made a net operating profit of 
$2,649,068'31 and disbursed four dividends 
aggregating $1,984,152.

T h e  K o o t e n a y s . —At an extraordinary 
general meeting of the Pend Oreille Lead 
and Zinc Company, held a t Spokane on April 
30, the shareholders authorized the re­
organization of the company on the lines 
sta ted  in m y last news-letter. By the 
scheme ample capital is assured for the 
establishm ent of a 2,000 ton concentrator 
and 300 ton Tainton electrolytic zinc plant 
to  trea t the ores of the Pend Oreille and 
Reeves-McDonald companies. Lieut.-Col. 
H. H. Yuill, president of Reeves-McDonald 
Mines, announced recently th a t an important 
body of zinc ore had been struck in virgin 
ground, 850 feet from the portal of the main 
tunnel. I t  will take some tim e to determine 
the size of the deposit, which was opened 
quite unexpectedly, bu t assays of samples 
run up to  40 per cent of zinc.

At the annual general meeting of White­
water Mines, Mr. W. H. Burgess, managing 
director, sta ted  th a t the company was 
negotiating with a strong holding company 
to  take over the m anagem ent of the property 
and find funds to develop it in a way that 
the large ore-bodies seem to warrant. 
Operations have been hampered by lack of 
capital. During 1928 the company mined 
24,741 tons of ore, shipped 81 tons of crude 
ore and milled the remainder with the 
production of 962 tons of lead concentrate 
and 4,798 tons of zinc concentrate, which 
brought a smelter return  after payment 
of freight and smelter charges of $120,046. 
During the first half of the year, before the 
hydro-electric plant was pu t into operation, 
the mine was worked a t a  loss, but after 
at a slight profit. The operating loss for 
the year was $11,157. The cost of mining 
and milling, including current development 
was $3'90 per ton. Though no official state­
ment has been made, it is understood that
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the holding company referred to by Mr. 
Burgess is the Victoria Syndicate, of London, 
and that a t the moment it is negotiating for 
the consolidation of the W hitewater, Lucky 
Jim, and Cork-Province companies, all of 
which own properties in the same vicinity 
that better could be operated under one 
management.

An interesting occurrence of stannite has 
been noted in the ore a t the Snowflake mine, 
near Albert Canyon, in the Revelstoke 
division. The mineral has been found in 
several parts of the mine, bu t until recently 
has been mistaken for tetrahedite. An 
analysis of the clean mineral gave 23'8 per 
cent of tin. An assay of a sample taken 
across 37 inches in the face of a raise th a t is 
being put up from the 500 foot level on 
No. 6 vein gave 0’02 ounces of gold and 
44’5 ounces of silver per ton, 25 per cent 
of lead, 3‘7 per cent of zinc, and 3 6  per 
cent of copper. The copper content was 
said to be chiefly in grey copper, bu t in 
the light of the more recent analysis it 
probably was stannite. Construction work 
has been started on the 300 ton concentrator 
to treat the ores of the Monarch and Kicking 
Horse Mines, near Field.

A l i c e  A r m .— The negotiations between the 
Russo-Asiatic company and Toric Mines fell 
through, and since then the assets of the Toric 
have again been bonded to the Britannia 
Mining and Smelting Company and the 
agreement has been ratified by the share­
holders of Toric Mines. Under the new 
agreement Britannia will assume the 
indebtedness of Toric, will form a new 
company of 3,000,000 shares a t $1 par, and 
will give Toric 750,000 of the shares but 
will retain the choice of two options on them. 
Britannia either m ay buy the whole block 
or 750,000 shares for $500,000 cash within 
two years or it may buy 100,000 within 18 
months for 95 cents per share, 150,000 more 
within 30 m onths a t 95 cents, 200 more 
within three years a t $1, and the remainder 
within five years a t $1'37£. In the mean­
time Britannia will continue the development 
of the property and if the work proves 
satisfactory equip it with a plant necessary 
for its economic production. A large tonnage 
of ore, said to average around $12 per ton 
in silver and gold, has been exposed by two 
crosscut tunnels and drifts connecting them  ; 
there is a 60 ton mill on the property, which 
may want remodelling. More than 90 per 
cent of the stock of Toric Mines is said to 
be held in Great Britain. The Esperanza
6—5

Mining Company will extend No. 5 tunnel 
to the large ore-body opened in No. 7 (above) 
and drive an interm ediate tunnel. If this 
work proves the downward continuation of 
the ore shoot the company proposes to  erect 
a small hydro-electric plant and mill. The 
mine is 1 |  miles from the settlem ent of 
Alice Arm ; it has produced silver ore to  
the value of about $100,000.

S u r v e y  o f  R a i l w a y  M i n e r a l  L a n d s . —  
The Provincial D epartm ent of Lands has 
announced th a t in conjunction with the 
Federal Government, the Canadian Pacific, 
and the Canadian National Railways, it will 
s ta rt immediately on the survey of the 
Pacific Great Eastern subsidy lands, or 
lands th a t have been set aside by an act 
of the  Legislature as premiums to  any 
company or individual th a t is prepared to 
take over the Pacific Great Eastern Railway 
and extend it  into the Peace River region. 
Dr. R. W. Brock has been placed in charge 
of the geological part of the survey. A 
better choice cannot be imagined. He is 
dean of the faculty of science a t the 
University of British Columbia and a former 
director of the Canadian Geological Survey. 
A few years ago he initiated a geological 
survey of Hong Kong and it was completed 
by members of the university staff under 
his supervision; members who, too, will 
assist him  in the present work.

TO R O N TO
M ay  18.

S u d b u r y  D i s t r i c t . —For some tim e p as t 
considerably greater interest has attached 
to base m etal mining operations in this 
district than to gold production. Develop­
ment work on the Frood mine of International 
Nickel has shown increased richness of the 
ore a t depth, with a considerable increase 
of the copper content, which a t a depth of 
3,100 feet on the Mond section of the property 
is over 20%. Work has been commenced on 
the site of the new copper refinery to  be 
erected by International Nickel in conjunction 
with the Consolidated Mining and Smelting 
Company at Copper Cliff, engineers of the 
American Metals Company being in charge 
of operations. Construction on the smelter 
addition is making good progress, and on a 
larger scale than  originally planned. If 
the present progress is m aintained it should be 
ready for operation by midsummer next year. 
In order to meet the increased demand for 
nickel, the tonnage of the Levack mine will
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be increased from 65,000 tons per m onth to
100,000 tons. The shaft a t the Falcon- 
bridge is approaching the 1,000 ft. level, 
and the ore indicated above th a t horizon 
is indicated at 10,000,000 tons, the copper 
content increasing a t depth. Ground has 
been broken for the new sm elter w ith an 
initial capacity of 225 tons per day, and a 
portion of the machinery has been placed 
on order. A branch line is being surveyed 
from Garson on the Canadian National 
Railway to  the Falconbridge. Among 
other companies a ttrac ted  to  the district 
by recent developments is the Consolidated 
Mining and Smelting Company, which has 
taken options on a number of nickel-copper 
lands. I t  has started  diamond drilling 
on some of these holdings, and has established 
an assay office w ith a perm anent staff.

P o r c u p i n e .—Production of bullion in 
April shows a slight decrease, the output 
being valued at $1,498,671, as compared 
with $1,589,601 in March. The annual report 
of the Hollinger Consolidated for 1928 
shows a considerable shrinkage in production 
and profits, due to  adverse circumstances, 
as compared with the  previous year. 
Operating profits were $4,279,280, as against 
$7,810,754, and net profits stood at 
$3,731,566, as compared with $6,648,308. 
The to ta l tonnage of ore treated  decreased 
from 2,178,329 tons to  1,778,470 tons ; and 
the average value per ton from $6.96 to* 
$6.28. The net value of gold and silver 
was $10,712,821, as compared with 
$14,548,899. A sharp decline in the ore 
reserves was reported, estim ated gross value 
at the close of the year being $51,210,235 
as against $60,225,539. At the annual 
meeting it was announced th a t the deep 
development programme is to be suspended, 
pending the report of L. C. G ratton, an 
eminent geologist of H arvard University, 
who had been engaged to  examine geological 
conditions and make recommendations. I t  
was explained th a t the decreased output was 
due to  the extensive development carried 
on during the year, and th a t it was the in ten­
tion to  reduce the q uan tity  of ore from 
development work and increase the am ount 
going to  the mill from the stopes. The position 
of the Dome Mines has been greatly  improved 
by the opening up of a large deposit of com­
mercial ore in th e  greenstone fo rm ation ; it 
was encountered on the 10th level, and its 
downward continuation to the 16th level 
has been proved. The to tal am ount of this 
ore is estim ated a t 862,900 tons. This

discovery has considerably prolonged the 
life of the mine. The M cIntyre Porcupine 
is steadily m aintaining production and 
increasing its ore reserves. A vein opened 
up on the 1,875 ft. level and traced for
1,000 ft. has been cut on the 3,625 ft. level 
where it shows a w idth of 40 feet. In  antici­
pation of increased tonnage No. 11 shaft, 
h itherto  used exclusively for develop­
ment, will be used for hoisting purposes, 
and a station has been cut a t the bottom of 
the shaft for an underground crusher. 
The H ayden has com pleted an extensive 
diamond drilling campaign and a Radiore 
survey with encouraging results, has 
ordered an electrically operated mining 
plant, and arranged for a supply of power. 
The plans of the  com pany are to crosscut 
from the 700 ft. level to  open up the extensive 
vein system  indicated by diamond drilling.

K i r k l a n d  L a k e . — The output of this 
field is well m aintained, six mines reporting 
an aggregate production of bullion for April 
valued a t $1,200,166. The Lake Shore is 
now treating  ore a t the ra te  of 1,200 tons 
per day, which in accordance with its 
programme of expansion will be increased 
to  2,000 tons before the end of the year. 
New ore has been encountered in the western 
section of the property above the 1,000 ft. 
level. During the quarter ended March 
the mill established a new record, treating 
98,016 tons of ore and recovering $1,430,000. 
The W right H argreaves has come under 
new m anagem ent with M. W. Summerhayes 
as general manager. Ore is being treated 
a t the rate of 500 tons a day with a recovery 
of $10 per ton. The results obtained in the 
northerly part of the east claim have raised 
the average grade of ore. The development 
of a short shoot in a new vein at 2,000 ft. 
level has also helped the situation. The 
annual report for K irkland Lake Gold Mine 
for 1928 shows a production of $414,596 
from a treatm ent of 57,883 tons of ore, 
against a to ta l expenditure of $383,319, 
and the average recovery per ton of ore 
milled was $7.16. During the year bodies of 
good ore were opened up on the 2,600 and 
lower levels, and cross-cutting was started 
on the 3,100 and 3,225 ft. levels. The central 
shaft of Teck-Hughes has been completed 
to 3,000 ft. and cross-cutting is under way 
to open up six new levels. In  view of the 
results between the Nos. 10 and 19 levels 
the six new levels, 20 to  25, are expected 
to show ore th a t will justify  an early addition 
to the milling capacity. The Sylvanite
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cross-cutting a t the 2,000 ft. level has 
encountered the continuation of a vein which 
yielded high values a t 1,500 ft. and where 
cut shows high grade ore. Operations at the 
Murphy have encountered an obstacle 
owing to the faulting of the vein which is 
being opened up on the 600 ft. level. During 
the time occupied in ascertaining the extent 
of the faulting, it is proposed to open up 
the lower levels of the northerly vein system. 
The Patterson Copper Mine in the Boston 
Creek area of the camp is preparing to start 
work on four levels, and it is expected th a t 
it will shortly be in a position to make 
regular shipments to  the smelter. The 
Swastika is also making shipments of copper 
ore.

R o u y n .—The position of the Noranda 
continues to show improvement. The ore 
reserves are now estim ated a t 500,000,000 
pounds of copper, and over 500,000 ounces 
of gold, the supply being adequate to  keep 
the smelter in operation for four years. 
This condition prevails as a result of only 
partial development of the first 1,000 ft. 
in depth. Recently the C. ore body was 
cut, at the 725 ft. level, and showed ore 
running from 7 to 8 per cent copper, in 
addition to gold. The concentrator has 
again been started, and is treating 150 tons 
daily and giving a high grade concentrate. 
During April the W aite property controlled 
by the Noranda, shipped 5,000 tons to the 
smelter. At the Abana a new three com­
partment shaft is being pu t down, to the 
500 ft. level, its ultim ate objective being 1,000 
feet. Much development work has recently 
been done with encouraging results and 
costs have been m aterially reduced. At the 
Newbec im portant discoveries of ore have 
been made, and active development is 
proceeding.

P a t r i c i a  D i s t r i c t . —W ith the resumption 
of navigation and the completion of the 
marine railway within a short time, the route 
from Hudson to Red Lake will be a busy one 
this summer, as there is much heavy 
machinery and equipment waiting trans­
portation. The Howey has placed orders 
for machinery for its 500 ton mill. The 
results of underground work have been of a 
highly satisfactory character, the ore showing 
increased enrichment a t depth. Production 
has been commenced a t the Bobjo, where a 
small plant is treating very high-grade 
ore and has made its first shipment. Develop­
ment work is making steady progress a t the 
Red Lake Centre, B athurst, Jackson Manion

and other properties. The Patricia Dent, 
recently organized, has taken over 18 claims 
in the Clearwater Lake area and begun an 
active diamond drilling campaign. 
Im portant new discoveries have been made 
at Pickle Lake in the Crow River area, and 
many prospectors have been a ttrac ted  to 
th a t section. The Smith-W atson claim in 
the Shoniah Lake area has been purchased 
a t a high figure by New York financial 
interests. Several veins, some of which 
yield high assays, have been found on the 
property. The Metals Development Com­
pany is operating a claim a t Clearwater 
Lake, where shaft sinking on a good vein 
is in progress, and the company has also 
started  surface work on a claim in the 
Oxford Lake area.

M a n i t o b a .—The discoveries of tin  are 
likely to  result in an im portant addition 
to the mining industries of Canada, should 
the development work now being undertaken 
confirm their commercial value. A road is 
being constructed into the tin  district east 
of Lac du Bonnet, in the south-western 
section of the province, to enable the 
transportation of machinery and supplies. 
At the Jack  N utt property the shaft is down 
to the 125 foot level and should surface 
indications be confirmed a t this depth, 
will be continued to  300 feet. A test mill 
is being installed and should be in operation 
by June 1. The Shatford Basin Mines has 
been organized and has acquired 1,250 acres 
on which surface work has shown strong 
indications of tin, and operations will 
commence at once. At the Sherrit-Gordon 
in Northern Manitoba the ore placed in sight 
is estim ated a t a value of §75,000,000, an 
am ount equal to supply the proposed con­
centrator of 2,000 tons daily capacity for 
seven years. Good progress is being made 
with the sinking of the th ird  shaft, which 
is to  be driven to  a depth of 1,500 feet. 
The ore a t the west end of the property shows 
an im portant increase in copper content. 
The company recently purchased an additional 
1,500 acres of territory  adjacent to  its 
property on the west. The M anitoba Basin, 
operating a property a t Herb Lake, has 
obtained good values in copper zinc and other 
metals by  extensive diamond drilling. The 
company has also carried on explorations 
a t its property a t Jachfish Lake, where 
some promising discoveries have been made. 
Central M anitoba is steadily m aintaining 
gold production and during April treated  
4,615 tons with a recovery of $10.30 per ton.
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CAMBORNE
June  3.

M o u n t  W e l l i n g t o n  ( G w e n n a p ) .—Last 
m onth reference was made to the work 
which was being carried out by Argus 
Concessions, L td., in the Gwennap district. 
The old adit which drains th a t portion of 
the famous old Gwennap United Mines and 
now known as Mount Wellington, has been 
cleared to a point where the water which 
was stored in the old workings has been 
tapped and drawn off. A complete examina­
tion of the deepest exposures so far made 
is thus possible, and systematic sampling 
is proceeding. The formation is undoubtedly 
a  very interesting one, it being of great width 
and extent. If the sampling now in hand 
demonstrates the payability of the grade of 
ore from the surface to  the horizon now 
exposed, it is evident th a t for a  long tim e 
to come a large tonnage m ay be milled 
without the necessity of pumping operations. 
The workings are conveniently situated 
with regard to water for milling purposes, 
being at the m outh of the Great County 
Adit which drains about 30 square miles 
of country and is constantly discharging 
a large volume of water. The power line 
of the Cornwall Electric Power Company 
crosses the Lett.

F o w e y  R i v e r  A l l u v i a l . — It is under­
stood th a t permission has been granted to 
the Siamese Tin Syndicate, L td., to  prospect, 
by means of boreholes, for alluvial tin  in 
the valley of the Fowey River near 
Lostwithiel.

E a s t  W h e a l  L o v e l l .  — Prospecting 
operations a t this mine, situated in the 
the parish of W endron, which were carried 
out by the Anglo-Oriental group, are to  be 
discontinued.

P o l d a r y . —Work, on a  small scale, is 
being carried out by this mine, on the back 
of the main lode. Poldary is an old mine 
situated near Trevince in Gwennap parish.

P o l h i g e y .—This mine has now entered 
the list of the regular tin  producers of 
Cornwall, having sold 20 tons of black tin 
during the month of April. Much satisfaction 
is expressed among local mining men at 
this event and strong hopes are entertained 
th a t Polhigey may now be looked upon as 
a worthy follower of Wheal K itty .

T i n d e n e .—Two tributors or “ free- 
setters ” have been working on the back 
of ore of the lodes of this mine for some time 
past.

P r e s e n t a t i o n  t o  D r .  W i l l i a m  C u l l e n . — 
Dr. W illiam Cullen, the  new president of 
the Institu tion  of Mining and Metallurgy, 
and Mrs. Cullen, held a reception for Cornish 
members of the Institu tion  and their friends 
a t Tregenna Castle Hotel, St. Ives, on 
Saturday afternoon, May 25. I t  was 
certainly a happy idea of Dr. Cullen’s and 
one greatly appreciated by the guests, who 
it m ay be said were fully representative of 
the mining industry of Cornwall. Advantage 
was taken of the occasion to  present Dr. 
Cullen with a  polished bowl made of 
Cornish serpentine and steatite  as a mark 
of the esteem in which he is held.

PERSONAL
W. E. B a r r o n  has been appoin ted  Geologist 

and  M ining E ngineer to  th e  N orth  Charterland 
E xp lo ra tion  Co. (1910), L td .

S t a n l e y  C. B u l l o c k  has re tu rn ed  from East 
Africa.

A . R .  C a n n i n g  h a s  r e t u r n e d  f r o m  T a s m a n i a .

L. M a u r i c e  C o c k e r e l l  has re tu rn ed  from Italy.
A .  F .  D i c k - C l e l a n d  h a s  l e f t  f o r  N i g e r i a .

J. V. N. D o r r  is in  E urope  and  expects to be in 
L ondon early  in Julyr.

R i c h a r d  H a m i l t o n  has been re-elected President 
of th e  W estern  A ustra lian  C ham ber of Mines.

C. B a r i n g  H o r w o o d  has m oved to  18, Abbey 
House, V ictoria  S treet, S.W. 1, his new telephone 
num ber being V ictoria  8365.

J .  H .  J e f f e r s  has r e t u r n e d  f r o m  Tasmania.
N. R. J u n n e r  w as here from Sierra Leone on his 

w ay to  South Africa.
H .  P .  T .  R o h l e d e r  h a s  g o n e  t o  R h o d e s i a .

H. K. S c o t t  has re tu rn ed  from  Brazil.
K. S. T w i t c h e l l  has passed th rough  London on 

his re tu rn  to  th e  U nited  S ta tes from  Arabia.
A. T. W a t s o n  i s  hom e from  Colombia.

F r a n c i s  L. B o s q u i  died a t  Johannesburg on 
M ay 4. A t th e  tim e  of his d ea th  Mr. Bosqui was 
co n su ltan t to  th e  South  African Townships Mining 
and F inance C orporation, w hich comprised some of 
th e  leading m ining groups in Johannesburg, and 
was engaged in developing an  im proved method 
for trea tin g  p latin iferous ores.

C h a r l e s  W . M a n n , w ho h ad  acted  first as secre­
ta ry  and  th en  as d irec to r of th e  A shan ti Goldfields 
C orporation, died on M ay 27.

TRADE PARAGRAPHS
H a r d y  P a te n t  P ic k  Co.,  Ltd.,  of Sheffield send 

us a leaflet devo ted  to  a new  electrica l heading 
machine.

B r u c e  P e e b le s  an d  Co.,  Ltd. ,  of Edinburgh, 
publish a p am phle t g iving deta ils  w ith  illustrations 
of the  electrification of a  q u a rry  or open-cast mine.
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Fredk. B r a b y  and  Co.,  Ltd., of Petershill 
Koad, Glasgow, send us a booklet describing 
dovetail steel sheeting  useful for s tru c tu ra l work 
of all kinds.

Thom as M u r b y  an d  Co.,  of 1, F leet Lane, 
London, E.C. 4, issue a leaflet giving particu lars 
of new books and new editions re la ting  to  geology, 
mineralogy and prospecting.

C hapm an an d  H all ,  Ltd. ,  of 11, H en rie tta  
Street, London, W.C. 2, send tw o leaflets dealing 
with publications on m ining, m etallurgy and 
allied subjects recen tly  published.

British E n g in e e r in g  S t a n d a r d s  A s so c ia t io n ,
of 28, V ictoria S treet, London, S.W. 1, inform  us 
that a new specification (No. 330 of 1929) covers 
round strand steel wire ropes for colliery haulage 
purposes.

The C asse l  C y a n id e  Co.,  Ltd.,  of 19, V incent 
Place, Glasgow, issue booklets devoted to  the  
casehardening and h ea t tre a tm e n t of steel by 
sodium cyanide and th e  Cassel cyanide case- 
hardening furnace.

Leonard H ill ,  Ltd.,  of 231-2, S trand , London, 
W.C. 2, have published th e  fifth edition of th e ir 
catalogue of heavy and fine chem icals, raw m aterial, 
machinery, p lan t and equipm ent, covering 
400 pages, profusely illu stra ted  and cross indexed.

Becker and H a a g ,  A sbestos M erchants, of 
Berlin, S.W. J 1, send us an adm irab ly  prepared 
book, covering 89 pages of te x t  and num erous 
illustrations dealing w ith  th e  sources, extraction , 
preparation, m anufacture  and industria l uses of 
asbestos.

Adam H ilg er ,  Ltd., of 24, R ochester Place, 
London, N.W. 1, have published tw o lists of spectro­
scopically standardized substances including certain  
rare earths and m etals, all exceptionally  pure 
and suitable for use as reagents or s tandards in 
analysis.

The B u re au  of  I n f o r m a t i o n  on  N ick e l ,  Ltd.i
2, Metal Exchange B uildings, London, E.C. 3, 
have published tw o fu rth e r bulletins, one dealing 
with the aim s and services of th e  B ureau generally, 
and the o ther w ith  nickel cast-iron  research a t 
Birmingham U niversity .

Silica Gel,  Ltd. ,  Bush House, Aldwych, London, 
W.C.2, send us som e leaflets describing the  app li­
cation of Silica Gel as an adsorben t in freight car 
refrigeration, to  th e  refining of m otor benzol, and 
the dehydration of air. P a rticu larly  in teresting  is 
its employment for dry ing  th e  a ir for b last-furnace 
practice, which m ust resu lt in considerable fuel 
economies.

Ruston and  H o r n s b y ,  Ltd.,  of Lincoln, have 
issued a 40 page booklet describing in deta il w ith  
pictures, sectional drawings, and  m uch ingenious 
arrangement, th e  m any  and varied functions of 
their No. 4 full circle, universal excavator, together 
with all its  m ajor w orking p a rts . All in terested  
in excavating, quarry ing  and open-cast m ining 
are invited to  ob tain  a copy from  th e  m akers.

D rayton  R e g u la t o r  and  I n s t r u m e n t  Co.,  Ltd.,
of West D rayton, M iddlesex, send us a num ber of 
pamphlets devoted respectively  to  differential 
hum idity regulators (for m ain tain ing  a fixed p er­
centage re la tive  h u m id ity  where i t  is n o t possible 
to control th e  tem perature), therm o contactors 
(for control of tem p era tu re  and hum idity), and

pressure and tem p era tu re  operated electric 
sw itches.

H ea d ,  W r ig h tso n  and Co., Ltd., of Stockton on 
Tees, send us a booklet devoted to  th e  im proved 
im pact screen in which the  fram e carry ing  th e  
screening m edium  is v ib rated  by  m eans of the  
action of cam s and tensioned supporting  cables. 
W e have also received a  new edition  of th e ir  
booklet devoted  to  th e  “ M arcus ” screen and 
conveyor, w hich is more particu la rly  applicable to  
coal dressing.

T h e  M in es  H a n d b o o k  has been acquired by  th e  
Mines In form ation Bureau, Inc., of New Y ork City, 
which will continue th e  publication  of th is  stan d ard  
m anual. This new organization represents a com ­
plete change in ownership. Lenox H. R and, la te ly  
associated w ith  th e  A tto rney  G eneral’s office of 
New Y ork S ta te  as investigator of m ining com ­
panies, is president, w ith  E dw ard  B. S turgis as 
editor-in-chief. I t  is n o t an tic ip a ted  th a t  Vol. X V III  
will be ready  before the  early  p a r t  of n ex t year.

S u l l iv a n  M a c h in e r y  Co., of Salisbury House, 
London, E.C. 2, send us th e ir  M arch Bulletin which 
is devoted  to  a s tu d y  of th e ir  angle com pound air 
com pressor and contains a  g reat num ber of 
illustra tions of th is  m achine a t  w ork in different 
localities. The sizes in which these compressors are 
b u ilt range in  capacity  from  400 to  2,600 cu. ft. of 
free a ir per min. and th e ir  operating  speeds are such 
th a t  th ey  can be direct-connected to  Diesel engines. 
A special featu re  is m ade of th is  last-nam ed 
characteris tic  as oil engines are so often preferred to  
steam .

E d g a r  A l len  a n d  Co.,  Ltd.,  of Im perial Steel 
W orks, Sheffield, send us th e ir  Edgar Allen News 
for M arch, w hich contains an article  on th e  different 
kinds of hollow drill steels. As well as steels 
produced by  th e  sand-core and  copper-core 
processes, th e  results obtained b y  th e  processes 
known respectively as th e  austen itic  core and 
stainless steel core are illustra ted . The la s t nam ed 
is self-explanatory, and th e  first is sim ilar to  the  
copper core except th a t  a m anganese or a nickel- 
chrom e steel is inserted  in th e  b ille t before rolling. 
The stainless lining has th e  obvious advantage  of 
pro tec ting  th e  drill from  in ternal a tta c k  by corrosive 
mine w aters.

In te r n a t io n a l  C o m b u s t io n  G r in d in g  an d  P u l ­
v e r i z in g  O ff ices ,  Ltd., of 11, Southam pton 
Row, London, W.C. 1, rep o rt th a t  new orders have 
been received for th e  following equipm ent :— 
For E ngland : One 10 ft. by  36 in. H ardinge ball 
mill and one 9ft. H ardinge superfine classifier for 
an hydrite  ; one No. 00 R aym ond pulverizer for 
c la y ; one No. 3 Im pax  pulverizer for c h a lk ; 
one 3 ft. b y  5 ft., type  37, H um -m er screen for sta rch  
cream ; and tw o 3 ft. by  5 ft., type  37, H um -m er 
screens for foundry  sand. For A fr ica : One
7 ft. b y  36 in. H ardinge ball mill for lead zinc ore ; 
one 7 ft. by  36 in. H ardinge ball m ill for gold ore ; 
and tw o 10 ft. Gayco air separaters for phosphate. 
Fo r Poland : One 8 ft. by  36 in. H ardinge ball mill 
and one 6 ft. H ardinge ro ta ry  classifier for zinc 
oxide. For France : One 6 ft. by  36 in. H ardinge 
ball m ill and one 7 ft. by  22 in. H ardinge ball mill 
for lead-zinc ore ; one 5 ft. by  22 in. H ardinge ball 
m ill for charcoal and an th rac ite  ; tw o 6 ft. by  60 in. 
H ardinge ball mills for l ig n ite ; one 4-roller 
Raym ond mill for bary tes ; one 3-roller R aym ond 
mill for Gafsa p h o sp h a te ; and one com plete 
Raym ond installation  for Gafsa phosphate,
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BUCYRUS-ERIE 12-YD. STRIPPIN G  
SHO V EL

Reference has been m ade in  these colum ns from  
tim e to  tim e  to  th e  large m echanical excavators 
em ployed in  different p a rts  of th e  U n ited  S ta tes 
for overburden strip p in g  in  open-cast m ining 
operations, and we are pleased to  have th e  oppor­
tu n ity  of referring to  th e  m achine here described.

The B ucyrus 750-B m achine has a pow er u n it  
of tw o 250 h.p. electric m otors, to gether w ith  a 
100 h.p. m otor for operating  th e  crowd m echanism . 
No brakes or clutches are used for control, electric  
regenerative b raking hav ing  been adopted . W ard 
Leonard d irect-curren t field control w ith  separately  
excited  shunt-w ound m otors is th e  system  used. 
The only brakes are for holding purposes.

for th is  h eav ier service. O u tstan d in g  among all 
these  new featu res on th e  m achine are four develop­
m ents w hich m ake th e  fast op era tio n  and increased 
p roduction  possible. T hey  are : (1) Two separate 
hoists ; (2 ) T w in sw ing m achinery  un its  ; (3) New 
ty p e  of sup p o rt for th e  boom  ; (4) A two-part
cast d ip p er— b u ilt w ith o u t a  riv e t.

A lthough holding 50% m ore m ate ria l than the 
8-yard  d ipper, th e  12-yard d ipper is only 15 inches 
w ider, so th a t  a h eav ier c u t is needed to  fill it at 
each pass. T his calls for m ore powerful crowding 
by  th e  d ip p er sticks, and  a m uch greater hoist 
pull. The h eav ier cu t and g rea ter hoist pull that 
is necessary would n o t be p racticab le  w ith  a single 
cen tra l h o ist— as th e  b ig  d ipper would twist or 
"  wobble ” in  th e  bank , and  unless th is  big dipper 
goes up th rough  th e  b ank  w ith o u t wobbling the 
operato r will n o t fill i t— no m a tte r  how much bail 
pull is availab le. The fast and  stead y  cu t of this

B u c y r u s  750 b , 12 Cu. Y d . S h o v e l  E l e c t r i c a l l y  D r i v e n .

Some idea of th e  g reat size of these  m achines is 
conveyed b y  th e  accom panying photographs, 
especially th e  second one, w hich shows som ew hat 
ingeniously th e  re la tive  dim ensions of th e  bucket 
itself, of 12 cubic yards capacity . I t  is claim ed for 
th is  shovel, nevertheless, th a t  i t  works continuously  
a t  th e  sam e speed as th e  fastes t 8-yard  shovel—  
giving a 50 per cen t increase in  p roduction  w ith  no 
increase in  labour expense, and  w ith  a lower cost- 
per-ton  for m achinery  and  power.

As th e  operation  of larger s trip p in g  shovels 
a t  high speed places a m uch heav ier d u ty  on the  
entire  machine, older shovel designs were discarded 
in  creating the  750-B. W hile i t  com bines m any 
features which have been developed th rough  years 
of experience in  constructing  large s trip p in g  shovels, 
there  are several im p o rta n t and  very  practical 
new features th a t  years of close co n tact w ith 
stripp ing  operations have shown to  be advisable

shovel d ipper is m ade possible by  two separate 
hoists, one on each side of th e  dipper, which run 
over tw in  boom sheaves, g iv ing  th e  equivalent of 
a bail ex tend ing  up over th e  boom p o in t and down 
to  th e  m ain  drum . E ach  of th e  tw o single-part 
hoists is m ade up of equalized tw in  ropes, all wound 
on one single drum .

H igh-speed sw inging, w ith  qu ick  sta rting  and 
stopping, has been prov ided  in  th e  750-B Bucyrus- 
E rie  by  m eans of tw in  sw ing m achinery  units, at 
opposite sides of th e  gearing. An added advantage 
of th is  design is th a t  th e  tw in  sw ing un its divide 
th e  stresses and d is tr ib u te  th em  equally  a t  both 
sides— relieving th e  cen tre  p in tle  (king post) of the 
s tra in  th a t  would resu lt from  th e  app lication  of all 
of th e  sw inging force on one side.

Provision has been m ade for th e  handling, at 
high speed, of th e  full 12-yard  d ipper o u t a t the 
extrem e leng th  of th e  d ipper stick . The boom
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has been given unique support against th e  tw isting  
strains set up by  s ta r tin g  and  stopping th is  heavy 
weight a t high speed, a t  a long radius. Two sets of 
fixed suspension tackles support th e  boom  poin t 
and, in addition , run  to  bo th  sides of th e  boom a t 
the shipper shaft in  order to  tak e  aw ay from  the 
boom a t th is  p o in t—w here th ey  are p u t in by  the  
handles—th e  tw isting  stra in s  caused by  s ta rtin g  
and stopping th e  rap id ly  sw inging loaded dipper.

The dipper is cast of special steel and is of a type  
that has proved m ost successful in  stand ing  years of 
steady digging in  th e  h a rd est rock w ork ; i t  is 
constructed w ithou t a r iv e t in it, and  is divided

horizontally, so th a t  th e  upper p a rt, th a t  takes the  
wear in  hard  digging, can be renewed a fte r long 
service. W ith  th is  construction  th e  digging stra ins 
are tran sm itted  th rough  solid steel, instead  of 
through th e  several assem bled u n its of a bu ilt-up  
dipper. The need-for m aintenance work on th e  fron t 
end of th e  750-B has been cu t down to  th e  m inim um  
by the  box-girder-type boom, and  outside or 
" s tr a d d lin g ” d ipper sticks. The tw in  sticks 
spread far ap art, support the  d ipper a t  bo th  sides 
instead of only in  th e  centre ; th e  trem endous 
strains of swinging th e  loaded 12-yard d ipper 
back and  fo rth  a t  high speed do n o t ten d  to  p ry  
the boom  ap art. The sticks are of all-steel 
construction, and are  tied  together a t  th e  upper

and  lower ends. The connection a t th e  lower or 
d ipper end takes th e  form of a flexible truss, which 
tran sm its  the  pull of the  swinging loads d irectly  
to  th e  A-frame (through th e  boom suspension cable 
a t  th e  shipper-shaft), b u t which perm its th e  double 
hoist to  tak e  th e  stresses of uneven digging, such as 
are encountered in  rock or when digging over only 
one corner of th e  dipper.

The boom is 7 ft. deep and 4 ft. wide a t  the  shipper 
shaft. I ts  cast boom feet, w ith  sockets resting  on 
heavy lugs on th e  fron t casting  of th e  revolving 
frame, provide a firm support, y e t one th a t  perm its 
enough m otion to  avoid excessive s tra in s in  boom

and handles. The boom load is d is trib u ted  to  th e  
box girder fron t m em ber of th e  revolving fram e, 
and its  deep side girders, by  tw o com plete 
A-frames— one on e ither side of th e  shovel. Each 
of these A-frames is capable of carrying all of th e  
stresses. The design of th e  revolving fram e does 
away w ith  th e  d isto rtion  and concentrated  loads 
which are th e  causes of a fram e’s loosening up, and 
th e  m achinery losing alignm ent. Across th e  entire  
front of th e  revolving fram e, carrying th e  front 
end boom -supporting casting, extends a box- 
girder 50 inches deep, and 84 inches wide. From  
th is beam — which supports th e  boom a t  its  centre, 
th e  front legs of th e  A-frame and th e  sway guys—- 
six  g reat backbone girders ex tend  the  en tire  length



366 T H E  M INING MAGAZINE

of th e  fram e. T ied tog eth e r w ith  cross girders, 
also w ith  secondary m em bers over th e  sw ing circle 
and  under th e  m achinery, th e  com pleted fram e is 
a dependable u n it th a t  will s tan d  up to  ha rd  service.

The " h e a r t” of th e  base for th e  B ucyrus E rie  
750-B is a huge centre p ipe  casting  of steel. F rom  
th is  cen tre  ex tend  eight rad ia l beam s w ith  a 
m axim um  d ep th  of 7 ft. 3 in. T y ing  these  rad ia l 
beam s toge th e r a t  th e ir  o u te r ends are four outside 
girders w hich are fastened to  each o ther and to  th e  
diagonal m em bers by  corner castings— form ing 
a  rig id , unyielding corner. U nder each com er of 
th e  base is a  com plete caterp illa r-type  m ounting  
u n it, composed of tw o endless trac tio n  belts, each 
form ing th e  track  for two tum blers and tw o rollers. 
T here are only 27 gears below th e  deck, 3 bevel 
gears a t  th e  lower end of th e  vertica l sw ing shaft, 
and  3 for each of th e  8 caterp illa r belts. The tw o 
u n its  on one side support th e  base d irectly  th rough  a 
heavy, single-casting pedestal. On th e  opposite  
side, the  two u n its support th e  ends of an  equalizer 
beam , a t  th e  centre of which th e  base rests on a 
flexible support. A t each end of th is  beam  is an 
electrically-driven jack-screw, which is backed aw ay 
from  contact w ith  th e  base while propelling, b u t is 
tu rn ed  up to  p rovide a firm support for th e  corner 
while th e  m achine is digging. In  th is  way th e  base 
is supported  a t  th ree  po in ts only  while propelling. 
B u t when digging, i t  is rig id ly  supported  on all 
four corners. E ach  of th e  un its  m ay be propelled 
a t  e ither high  or a low speed, so th a t  th e  shovel can 
propel itself in  an  arc of surprisingly  sm all radius.

An in te res ting  add itional feature  is th a t  th is 
m achine is so b u ilt th a t  i t  will o perate  a  bucket 
of 16 cu. yd. capacity  w ith o u t any  a lte ra tio n  
to  th e  equ ipm ent or stru c tu re , excep t th e  
replacem ent of th e  boom  by  a  sho rte r one.

N OR TH -EA ST COAST EXHIBITION
This exhibition  which was opened in th e  second 

week in M ay will n o t be closed u n til October. I t  
is an a tte m p t on th e  p a r t  of in dustria lis ts  and others 
who have th e  welfare and progress of th is  p a r t  of the  
coun try  a t  h e a r t  to  show som ething of th e  v a rie ty  
of local en terprises and th e  v is ito r is s tru c k  w ith  
th e  resem blance to  th e  W em bley exh ibition . In  
th e  Palace of Engineering  p a rticu la rly  are th e  
exhibits of in te res t and th e  m ore im p o rta n t of 
these from  th e  m ining m an ’s p o in t of view  are 
alluded to  in  w h a t follows.

l o h n  T u l l i s  an d  S o n . ,  Ltd.,  of Glasgow, e x h ib it 
lea ther and tex tile  belting  for d riv ing  and conveying 
purposes.

A. R e y r o l l e  a n d  Co.,  Ltd. ,  of H ebburn-on- 
Tyne, have an extensive d isplay  of sw itch  gear of 
all types.

l a m e s  W alker an d  Co.,  Ltd. ,  of W oking, ex­
h ib it “ Lion "  packings and jo in tings for all 
power purposes.

B r u n to n s ,  of M usselburgh, Scotland, are show­
ing exam ples of wire rope together w ith  a  v a rie ty  of 
o th er m etal products.

I n te r n a t io n a l  C h a n n e l l in g  M a c h in e s ,  Ltd.,  of
Penistone Road, Sheffield, show a v a rie ty  of coal 
ge tting  drills, picks and  cu tte rs .

D a v id s o n  and  Co.,  Ltd. ,  of B elfast, are showing 
Sirouo mine fan models arranged  for reversal of 
a ir current, and also d u st collecting p lan t.

S o u th  D u r h a m  S te e l  a n d  Ir o n  Co.,  Ltd., of 
W est H artlepool, show am ong o th e r p roducts some

bitum en lined and coated  steel p ip ing  of large 
section.

G. an d  I. W eir,  Ltd. ,  of Glasgow, show a variety 
of pum ps of th e ir  own m an u factu re  together with 
some th e  p ro d u c t of D r y s d a le  a n d  Co.,  Ltd., also
of Glasgow.

R. H o o d  H a g g ie  a n d  S o n ,  Ltd. ,  of Newcastle- 
on-Tyne, on a  s tan d  devoted  to  ropes of all kinds 
include steel w ire rope su itab le  for haulage and 
w inding use.

B e v e r  D o r l i n g  a n d  Co.,  L td . ,  of Bowling Iron 
W orks, B radford , ex h ib it an overw ind and over­
speed p reven tion  gear for w inding engines and part 
of an endless rope haulage.

G e o r g e  A n g u s  a n d  Co.,  Ltd. ,  of Newcastle- 
on-Tyne, show th e ir  lea th er b e lting  for driving and 
conveying purposes to g e th e r w ith  rubber and 
canvas be lting  and  also hose.

B e r n a r d  H o l la n d  a n d  Co.,  of 17 V ictoria Street, 
London, S.W. 1, have  several exam ples of their 
ro ta ry  air-com pressor to g e th e r w ith  models and 
sections to  illu s tra te  th e  o p erating  principle.

M ic h e l l  B e a r in g s ,  L td . ,  of 3 C entral Building, 
London, S.W . 1, have several w orking exhibits 
d em o n stra tin g  th e  operation  of th e  th ru s t block, 
p ivo ted  ty p e  jou rnal and film lubricated  pivoted 
bearing.

C a m b r i d g e  I n s t r u m e n t  Co.,  Ltd.,  of 45
G rosvenor Place, London, S.W . 1, exh ib it a compre­
hensive range of engineering and  metallurgical 
in stru m en ts  such as gauges, stress recorders, and 
pyrom eters.

E. N. M a c k le y  a n d  Co.,  of H aw ks Road, Gates- 
head-on-Tyne, are show ing a  n u m b er of pumps of 
all types— reciprocating  ram  and piston, centri­
fugal and  tu rb ine . L ined slu rry  and  tailings pumps 
are a  featu re.

l o h n  R u ss e l l  an d  Co.,  Ltd. ,  of O rchard Street, 
N ew castle-on-Tyne, ex h ib it pneum atic  hose for 
rock drills and suchlike, conveyor and trans­
m ission be lting  in rubber, lea th er and mixtures, 
and packings.

P e t t e r s ,  L td . ,  of Yeovil, are represented by a 
num ber of th e ir  sm aller oil engines no tab ly  a four- 
cylinder u n it  of 100 b .h .p ., airless and springless 
injection, cold s ta r tin g  high com pression; and 
also several electric ligh ting  un its .

V ic k e r s -A r m s tr o n g ,  Ltd. ,  of Broadway, 
London, S.W . 1. On a large s tan d  devoted mainly 
to  th e ir  m arine activ ities, th e  only exh ib it of interest 
to  m ining m en is a  m odel of a  cem ent plant, 
including a com pound tu b e  mill.

E x p lo s iv e s  a n d  C h e m i c a l  P r o d u c t s ,  Ltd., of 
F in sb u ry  P av em en t House, London, E.C. 2, are 
exh ib iting  sam ples of th e  various components of 
b las tin g  explosives to g e th e r w ith  scale models to 
illu stra te  m ethods in m ine and quarry .

H ead ,  W r ig h tso n  a n d  Co.,  Ltd., of Stockton and 
T hom aby-on-Tees, have models illu stra ting  Nissen 
s tam ps and M arcus conveyors and screens among 
th e ir  ore-dressing m achinery  p roducts together with 
a n um ber of o th er exam ples of th e ir  m any  activities.

B a b c o c k  a n d  W ilco x ,  L td .,  of Farringdon Street, 
London, E.C. 4, have as a  m ain ex h ib it a steam- 
winch w ith  to ta lly  enclosed single gear, also pipe 
w ork and w rought-steel valves and models of their 
boiler-house p lan t including low -tem perature  distilla­
tion.

A s h m o r e ,  B e n s o n ,  P e a s e  a n d  Co.,  Ltd.
(which is associated w ith  th e  Pow er Gas Corporation, 
L td.), of Stockton-on-Tees, ex h ib it p lan t for 
chem ical works and  suchlike n o tab ly  exam ples of
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lead-lined tubes dem onstra ting  th e  K .K .K . process 
of homogeneous lead lining.

S te w arts  a n d  L lo y d s ,  Ltd.,  of Glasgow, have a 
comprehensive range of pipes and fittings including 
bitumen lined pipes and V ictualic and o th er jo in ts. 
In addition there  are a num ber of tu b u la r p it  props 
of adjustable types, and also non-adjustable  cu t 
away to  reveal th e  wood core.

Clarke C h a p m a n  an d  Co.,  Ltd. ,  of G ateshead- 
on-Tyne, have on ex h ib it a large coal pulverizing 
unit suitable for dealing w ith  10 tons pe r hour a t 
960 r.p.m. w ith  180 h.p. m otor to gether w ith  a 
smaller u n it and various boiler parts . The 
remainder of th e  s tand  is given over to  m arine 
equipment.

In ternat iona l  C o m b u s t io n ,  Ltd.,  of Africa 
House, Kingsway, London, W.C. 2, have a com pre­
hensive collection of models, photographs and 
sections illustra tive  of th e ir  various power genera­
tion specialities and accessories—notab ly  a  com plete 
power house, burner types, stokers, grinding, 
screening and separa ting  p lan t, and instrum ents.

C. A. P a r s o n s  and  Co.,  Ltd.,  of Newcastle-on- 
Tyne, have as a m ain ex h ib it a 3,000 r.p .m . reaction 
turbine coupled to  a 6,250 k.w. a lte rna to r. This is 
shown in com parison w ith  a sm all se t b u ilt 44 years 
ago which ran a t 18,000 r.p .m . and developed 4 k.w. 
An early radial-flow turb ine bu ilt in 1891 and 
generating 100 k.w. a t  4,800 r.p .m . is also shown. 
Other exhibits include accessories and th e  products 
of subsidiaries.

Im peria l  C h e m ic a l  In d u s tr ie s ,  Ltd.,  of 
Imperial Chemical House, London, S.W. 1, have a 
large stand devoted to  m any  of th e ir  wide activ ities. 
Principle am ong these features was th e  section 
devoted to  explosives, while, in addition, am ong 
films being shown a t  frequent in tervals, is one 
depicting th e  use of explosives in w inning stone 
at the quarries of the  B uxton Lim e F irm s Co.—one 
of their subsidiaries.

METAL MARKETS
C o p p e r .— D uring May th e  S tandard  Copper 

market in  London w eakened fu rth er, though  th e  
movement was no t a t all com parable to  th e  decline 
witnessed in  th e  p revious m onth . In  New York 
prompt electro ly tic  for export was s tead y  a t 
18 cents p er lb., b u t as regards forward deliveries 
there was a ra th e r easier tendency. This seemed to  
indicate th a t  th e  m ark e t there  was inclined to  tak e  
a pessim istic view  of th e  fu ture, and i t  was indeed 
somewhat significant th a t  one of th e  biggest 
producers should have decided to  cu rta il o u tp u t by 
10% a t b o th  its  N orth  and South A m erican 
properties. W ith  stocks tend ing  to  expand, th e  
immediate outlook is ra th e r "  bearish ,” and 
producers m ay find in  ad d itio n  th a t  by  th e ir  
unfortunate price policy th ey  have definitely 
discouraged a considerable volume of consum ption.

Average price of cash s tan d ard  copper : May,
1929, ¿75 2s. 6d. ; April, 1929, ¿81 2s. 7d. ; May, 
1928, ¿62 11s. 9d. ; A pril, 1928, ¿61 14s. Id.

T i n .—This m ark e t presented  a p re tty  colourless 
aspect th roughou t th e  p ast m onth. D em and from 
consumers everyw here was dull, b u t ” bull 
operators continued to  p reven t prices from falling. 
Sentim ent was fu rth er stim u la ted  to  a m oderate 
degree by s ta tem en ts th a t  producers were in

negotia tion  w ith  a view to  securing some sort of 
control over th e  position. F a iling  an  early  in dustria l 
revival, however, th e  outlook does n o t seem 
particu la rly  b rillian t.

Average price of cash s tan d ard  t in  : May, 1929, 
¿197 12s. 8d. ; A pril, 1929, ¿206 19s. 7d. ; May,
1928, ¿230 19s. 3d. ; A pril, 1928, ¿234 6s.

L e a d .—The m ark e t was ra th e r  easier las t m onth,
arriva ls of fresh m etal proving, as a m a tte r  of fact, 
ra th e r heav ier th an  an tic ipa ted . W ith  ra th e r 
too m uch m etal abou t for th e  m ark e t’s actual 
needs, w ith  ind u stry  and  trad e  in  G reat B rita in  
d istu rbed  by th e  W h itsu n  ho lidays and th e  General 
E lection , and w ith  business on th e  C ontinent 
ham pered by th e  p ro trac ted  R eparations discussions, 
i t  was no t surprising  th a t  values of lead should have 
given way slightly . T here was a feeling, however, 
tow ards th e  close of th e  m on th  th a t  values had  
abou t touched bo ttom  and th a t  in  th e  near fu ture  
th ey  m igh t im prove.

Average m ean price  of soft foreign lead : May,
1929, ¿23 16s. l i d . ;  A pril, 1929, ¿24 11s. lOd. ; 
Mav, 1928, ¿20 12s. l id .  ; A pril, 1928, ¿20 8s. 8d.

S p e l t e r .— The London spe lte r m ark e t was steady  
th ro u g h o u t May, as was also th e  A m erican m arket. 
D em and was n o t ve ry  insisten t, b u t i t  seemed to  be 
sufficient to  absorb  th e  bulk  of th e  m etal coming 
out, as producers reported  th a t  th e ir  stocks were 
low and m ight indeed be increased w ith  advantage. 
Owing to  th e  ou tpu t-con tro l scheme, producers 
certain ly  seem to  have th e  position  under comm and 
to  qu ite  a considerable degree. The outlook a t th e  
close of th e  m onth  was fa irly  good and th ere  was 
indeed a noticeable am ount of professional support in 
evidence.

Average m ean price of sp e lte r: May, 1929,
¿26 13s. 4d. ; A pril, 1929, ¿26 13s. 8d. ; May, 1928, 
¿25 18s. 6d. ; A pril, 1928, ¿25 8s. Id.

I r o n  a n d  S t e e l .— The Cleveland pigiron m arke t 
rem ained very  firm during  May and w ith  the  
furnaces booked up some m onths ahead th ere  was 
very  little  p rom pt m ateria l available for e ither 
hom e or export business. Consequently, i t  was 
impossible to  secure pig iron  a t  th e  official m inim um  
prices, No. 3 G.M.B. com m anding fully 70s. per 
ton . P roduction  is being gradually  increased, but, 
of course, th e  dearness and scarcity  of ore and fuel 
are serious hindrances. E ast Coast M ixed Nos. were 
m ain tained  a t 74s. th e  h em atite  m arket being firm, 
and there  was a  feeling th a t  in  view of th e  harder 
aspect of th e  C ontinental m ark e t an advance m ight 
soon occur in  th is  section. The home quotations of 
certain  descriptions of m aterial were advanced by 5s. 
per ton.

A n t i m o n y .— A t th e  close of May E nglish  regulus 
was priced a t  abou t ¿48 to  ¿52 10s. p er ton . Chinese 
m ateria l was also ra th e r easier on th e  m onth  a t  
abou t ¿35 per ton  ex warehouse and ¿31 to  ¿31 10s. 
c.i.f. for shipm ent.

I r o n  O r e .— This was a good m arket, w ith  mines 
well sold ahead and very little  p rom pt ore available. 
B est B ilbao rubio rem ained a t abou t 23s. per ton, 
c.i.f., nominal.

A r s e n i c .— Business continued qu iet, w ith  prices 
unaltered  around ¿16 to  ¿16 2s. 6d. pe r to n , f.o.r. 
m ines for 99% Cornish white.

B i s m u t h .—The m ark e t was steady  th roughou t 
May, th e  official price of 7s. 6d. per lb. for 5-cwt. 
lots and  over rem aining unchanged.

C a d m i u m .— Steady and m oderately  active  a t  
about 4s. 2d. to  4s. 3d. per lb. for nearby  m etal. 
For large lines abou t 4s. Id. is being accepted.
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CO PPER.

S t a n d a r d . E l e c t r o l y t i c .
W ire R ir s

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

Cash. 3 Months. Near. Forward. Near. Forward. Cash. 3 Months. Near.

May £ s. d. £ s. d . £ s. d . £ s. d . £ s. d . £ s. d . £ s. d . £ s. d . C s. d . £ s. d .
10 74 15 0 75 0 0 84 10 0 85 0 0 85 0 0 78 10 0 79 15 0 201 10 0 203 2 6 26 16 3
13 73 5 0 73 3 9 83 15 0 84 15 0 84 15 0 — — 199 10 0 201 15 0 26 15 0
14 71 18 9 71 16 3 84 0 0 84 5 0 84 5 0 75 0 0 76 5 0 198 15 0 201 5 0 26 13 9
15 73 5 0 71 17 6 83 0 0 84 5 0 84 5 0 —- — 199 0 0 201 10 0 26 13 9
16 74 10 0 72 17 6 83 0 0 84 10 0 84 10 0 — ■— 200 5 0 200 10 0 26 13 9
17 76 5 0 73 17 6 83 12 fi 84 12 6 84 12 6 76 0 0 77 5 0 196 10 0 199 12 6 26 16 3
21 74 7 c 73 0 0 83 12 6 84 12 6 84 12 6 75 10 0 76 15 0 196 5 0 199 2 6 26 16 3
22 73 5 0 72 5 0 84 0 0 84 7 6 84 7 6 — — 196 15 0 199 0 0 26 16 3
23 72 10 0 71 17 6 83 10 0 84 10 0 84 10 0 — — 196 5 0 199 0 0 26 15 0
24 72 12 6 72 5 0 83 10 0 84 10 0 84 10 0 74 10 0 75 15 0 196 15 0 199 0 0 26 17 6
27 72 12 6 72 0 0 84 0 0 84 10 0 84 10 0 — — 196 2 6 199 0 0 26 17 6
28 72 5 0 71 15 0 84 0 0 84 7 6 84 7 6 74 0 0 75 5 0 196 0 0 198 15 0 26 17 6
29 72 10 0 71 17 6 84 0 0 84 7 6 84 7 6 — — 196 15 0 199 2 6 26 17 6
30 73 7 6 72 7 6 83 10 0 84 10 fi 84 10 0 — — 196 10 0 199 0 0 26 17 6
31 73 12 6 73 0 0 83 10 0 84 10 0 84 10 0 75 0 0. 76 5 0 196 5 0 199 0 0 26 16 3

June
3 73 5 0 72 15 0 84 0 0 84 10 0 84 10 0 _ _ 198 12 6 201 7 6 26 10 0
4 73 15 0 73 8 9 84 5 0 84 15 0 84 15 0 75 15 0 77 0 0 198 0 0 200 15 0 26 10 0
5 74 0 0 73 12 6 84 5 0 84 15 0 84 15 0 — — 197 5 0 200 5 0 26 8 9
6 74 8 9 74 2 6 84 5 0 84 15 0 84 15 0 — — 198 10 0 201 12 6 26 5 0
7 75 0 0 74 11 3 84 5 0 84 15 0 84 15 0 70 15 0 78 0 0 199 15 0 202 12 6 26 8 9

10 75 17 6 75 5 0 84 5 0 84 15 0 84 15 0 '— — 202 0 0 205 0 0 26 7 6

T IN .

£ s. a.
26 16 3 
26 15 Ü 
26 13 !l 
26 11 3 
26 11 3 
26 11 3 
26 11 3 
26 11 3 
26 10 6 
26 10 0 
26 10 0 
26 8 9 
26 7 6 
20 7 6 
26 7 6

C o b a l t  M e t a l .— There has been a  fa ir  dem and 
and th e  official price is m ain tained  a t  10s. p er lb.

C o b a l t  O x i d e s .— The position  rem ains unalte red , 
w ith  b lack quoted  a t  8s. pe r lb. and  g rey  a t  8s. lOd. 
per lb.

P l a T i n u m .— Conditions have been ra th e r  colour­
less and dull. The value of refined p la tin u m  is 
steady  a t  ¿13 10s. to  ¿13 15s. p e r oz., th o u g h  
¿13 17s. 6d. is quo ted  officially.

P a l l a d i u m .— T here has no t been m uch buying  
in terest la tte rly . B uyers continue to  b id  ¿7 5s., b u t 
sellers are n o t disposed to  offer a t  less th a n  ¿8 5s. 
p er oz.

I r i d i u m .— The cu rren t value of sponge and  
pow der is abou t ¿52 to  ¿55 p e r oz.

T e l l u r i u m .— This is a very  q u ie t m ark e t, w ith  
th e  p rice  q u ite  nom inal a t  12s. 6d. to  15s. p er lb.

S e l e n i u m .— Prices a re  unchanged, w ith  high  
grade black pow der quoted  a t  7s. 8d. to  7s. 9d. 
p er lb.

M a n g a n e s e  O r e .— F resh  dem and is v e ry  
subdued, as users are covered som e w ay ahead. 
Prices have k e p t steady  a t  ab o u t Is. 2d. to  Is. 2 |d .  
p e r u n it  c.i.f. for b est In d ian  and  Is. l£d . to  Is. l f d .  
for washed Caucasian.

A l u m i n i u m .— Prices have rem ained  s tead y  a t  
¿95 p er ton  for ingo ts and  bars.

S u l p h a t e  o f  C o p p e r .— Prices have eased fu rth er 
sligh tly  to  ¿29 to  ¿29 10s. p er ton .

N i c k e l .— T here has been a  good business passing, 
w ith  th e  price stead y  a t  ¿175 p e r ton .

C h r o m e  O r e .— B usiness has been m oderate. 
R hodesian has eased som ew hat to  ¿4 to  ¿4 6s. p er 
ton  c.i.f. w hilst In d ian  and New Caledonian v ary  
from  ¿4 to  ¿4 15s. pe r to n  c.i.f. according to  
quality .

Q u i c k s i l v e r .— The m ark e t has been q u ie t, w ith  
spo t m ateria l s tead y  a t  ¿22 2s. 6d. to  ¿22 5s. per 
bo ttle .

T u n g s t e n  O r e .— The m ark e t is characterized  
by  a shortage of m ate ria l for n ear sh ipm en t, b u t 
v e ry  lit t le  business has been passing. B uyers

LEAD. SILV ER .

Soft Foreign
F vr.i tcnr

Cash. For­
ward.

GOLD

Near. Forward.

£ s. d. £ s. d. £ s. d. d. d. s. d. May
24 5 0 24 1 3 25 10 0 25* 25* 84 111 10
24 2 6 24 0 0 25 10 0 2 5 * 2 5 * 84 11? 13
23 13 9 23 13 9 25 5 0 2 5 * 2 5 , | 84 10? 14
23 13 9 23 11 3 25 5 0 2 5 * 251 84 11 15
23 16 3 23 13 9 25 5 0 1É 2 5 * 84 111 16
23 16 3 23 15 0 25 5 0 25* 84 111 17
23 15 0 23 12 6 25 5 0 25* 25? 84 11? 21
23 12 6 23 10 0 25 0 0 2 o * 2 5 * 84 11? 22
23 12 6 23 7 6 ' 25 0 0 24J* 24J* 84 11? 23
23 12 6 23 7 6 25 0 0 241ft 24Î3 84 111 24
23 15 0 23 10 0 25 0 0 24? 24?° 84 11? 27
23 13 9 23 7 6 25 0 0 2 4 | 24U S4 11 28
23 12 6 23 8 9 25 0 0 24* 2 4 | 84 11? 29
23 11 3 23 10 0 25 0 0 24* 241? 84 114 30
23 11 3 23 10 0 25 0 0 2 4 * 2 4 | 84 11? 31

June
23 10 0 23 10 0 25 0 0 2 4 * 241 84 11? 3
23 13 9 23 13 9 25 0 0 24 2 4 * 84 11 4
23 15 0 23 13 9 25 0 0 24 2 4 * 84 11? 5
23 15 0 23 15 0 25 0 0 24 2 4 * 84 11? 6
23 12 6 23 12 6 25 0 0 24 2 4 * 84 11? 7
23 11 3 23 11 3 25 0 0 2 4 * 2 4 * 84 114 ¡0

seem  prepared  to  p ay  ab o u t 32s. or a  little  more for 
Ju n e /Ju ly  sh ipm ent.

M o l y b d e n u m  O r e .— Some fa ir  sales have taken 
place and th e  q u o ta tio n  has hardened  to  40s. per 
u n it c.i.f.

G r a p h i t e .— C onditions rem ain  steady, with 
good 85 to  90% raw  M adagascar flake priced around 
¿27 to  ¿29 p er ton , c.i.f., and  w ith  90% Ceylon 
Tumps offering around ¿25 to  ¿26 p e r to n  c.i.f.

S i l v e r .— May proved  a singu larly  qu iet and 
un in teresting  m onth  in  th e  silver m ark e t. Although 
during  th e  first ha lf of th e  m o n th  prices did not 
a lte r  m uch, being 25J5gd. b o th  on th e  1st and 15th, 
during  th e  la t te r  half In d ia  an d  C hina showed a 
tendency  to  sell, and  w ith  p rac tica lly  no support 
forthcom ing from  any  d irec tion  q u o ta tio n s dropped, 

'and  on May 31 spo t bars stood  a t  24]9gd.
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STATISTICS
PRODUCTION OF GOLD IN  TH E  TRANSVAAL.

R a n d .
E l s e ­

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

Oz. Oz. Oz.
May, 1928 ....................... 849,155 37,031 886,186
June ............................... 825,113 37,220 862,363
J u ly ................................. 828,482 38,729 867,211
August ........................... 854,172 37,691 891,863
September ................... .. 819,341 38,390 857,731
O ctober........................... 858,945 38,775 897,720
November....................... 832,461 40,023 872,484
December......................... 821,582 38,179 859,761
January, 1929 ................. 840,344 36,108 876,452
February ....................... 778,559 36,725 815,284

830,829 35,700 866,529
April................................. 836,474 35,649 872,123
May................................... 858,991 38,607 897,598

TRANSVAAL GOLD OUTPUTS.

AprÍIL. May.

Treated
Tons.

Yield
Oz.

T reated 
Tons.

Yield
Oz.

Brakpan ....................... 89,000 6143,556 92,500 £152,301
City Deep ..................... 95,000 25,848 98,000 27,268
Cons. Main R e e f ........... 58,500 22,343 59,100 21,968
Crown Mines................... 206,000 69,459 223,000 72,749
D’rb’n Roodepoort Deep 40,300 14,023 41,300 14,050
East Rand P.M.............. 143,000 38,196 145,500 39,098
Ferreira Deep ............... 23,600 4,278 21,000 4,400
Geduld................... 83,000 26,074 85,000 20,736
Geldenhuis Deep ........ 62,600 14,523 65,500 15,023
Glynn’s Lydenburg . . . 6,60(1 2,175 6,500 2,215
Govemmen tG.M. Areas 202,00!) ¿385,240 210,000 £399,021
Kleinfontein ................. 51,700 10,958 52,300 11,688
Langlaagte Estate . . . . 81,000 £110,922 85,000 £114,422
Luipaard's V le i ............. 22,800 5,723 23,500 5,941
Meyer and Charlton . . . 16,800 £20,039 16,300 £19,225
Modderfontein New 146,000 72,856 152,000 74,248
Modderfontein B ........ 69,000 25,487 71,500 25,520
Modderfontein Deep . . 44,600 23,346 45,900 24,180
Modderfontein East . . 67,000 20,546 70,000 21,304
New State Areas . . . . 79,000 £138,555 81,000 £142,216
Nourse ........................... 62,300 18 255 65,000 18,632
Randfontein ................. 205,000 £211,918 216,000 £213,707
Robinson D e e p ............. 79,300 21,670 79,000 22,108
Rose Deep ..................... 57,500 11,997 59,000 12,248
Simmer and J a c k ......... 73,000 18,192 75,900 18,962
Springs........................... 70,000 £142,907 72,000 £145,468
Sub N igel....................... 22,800 19,937 24,800 21,772
Transvaal G.M. Estates 14,620 4,686 15,110 15,127
Van Ryn ....................... 39,000 £38,452 39,000 £37,383
Van Ryn Deep ............. 65,000 £105,514 67,000 £108,699
Village Deep ................. 58,500 15,078 59,500 15,760
West Rand Consolidated 83,800 £91,659 90,000 £93,828
West S p rings................. 62,600 £78,254 65,100 £80,833
Witw’tersr’nd (Knights) 52,500 £47,081 55,000 £48,648
Witwatcrsrand Deep . . 46,000 10,377 45,305 13,626
Wolhuter......................... 27,000 6,051 22,100 5,241

COST AND P R O FIT  ON TH E RAND, Etc. 
Compiled from official statistics published by  the Transvaal 

Chamber of Mines.

Tons
milled.

Yield 
per ton.

W ork’g 
cost 

per ton.

W ork’g 
profit 

per ton.

Total
working
profit.

s. d. s. d. s. d. 1
March, 1928- ■ 2,552,100 27 11 19 9 8 2 1,039,078
April ............. 2,381,800 28 2 20 0 8 2 971,128
May .......... 2,571,900 28 0 19 7 8 o 1,084,465
J u n e ............... 2,500,100 28 2 19 10 8 4 1,038,851
July ................. 2,528,600 27 11 19 8 8 3 1,048,432
A ugust........... 2,580,700 27 11 19 7 8 4 1,079,152
September . . . 2,485,700 27 11 19 7 8 4 1,040,368
October . . . . . 2,612,500 27 9 19 5 8 4 1,092,162
November . .  . 2,539,700 27 9 19 7 8 2 1,041,713
December. . . . 2,505,500 27 10 19 8 8 2 1,024,654
January, 1929 2,627,320 28 1 19 9 8 4 1,095,070

2,403,720 28 6 20 3 8 3 990,942
2,581,600 28 3 20 0 8 3 1,062.331

A pril............... — — 1,068,103

NATIVES EM PLOYED IN  TH E TRANSVAAL MINES.

G o l d

M i n e s .
C o a l

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

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

May 31, 1928 ............. 198,1G1 
197,186 
194,584 
194,788 
194,936 
193,147 
190,370 
187,970 
192,526 
196,150 
197,646 
197,412 
195,733

16,943
16,870
16,695
16,553

5,742
5,650
5,189

222,172
222.340

July  3 1 ....................... 220,345
4,839
4,535
4,807

218,578
16,724
16,767

215,843
216,362

16,803
16,059

4,889
1,444
50,56
5,635

216,628
208,473

January  31, 1929 . . . 15,845
15,940
16,065
15,900
15,852

213,427
217,725

5,787 219,498
5,554 218,866

May 31 ....................... 5,473 217,058

PRODUCTION OF GOLD IN RHODESIA.

1920 1927 1928 1929

oz. oz. oz. oz.
Jan u a ry ................. 48,967 48,731 51,356 46,231
February ............. 46,020 46,461 46,286 44,551
M a rc h ................... 46,902 50,407 48,017 47,388
A p r i l ..................... 51,928 48,290 48,549 48,210
May ...................... 49,392 48,992 47,323 —
Ju n e ....................... 52,381 52,910 51,762 —
Ju ly  ...................... 50,460 49,116 48,960 —
A ugust................... 49,735 47,288 50,611 —
Septem ber............. 48,350 45,838 47,716 —
October ............... 50,132 46,752 43,056 —
November ........... 51,090 47,435 47,705 -—
December ........... 48,063 49,208 44,772 - —

RHODESIAN GOLD OUTPUTS.

A p r i l . M a y .

Tons. Oz. Tons. Oz.

Cam and Motor ......... 24,400 12,332 24,600 12,506
Globe and Phoenix . .  . 6,096 4,888 — —
Lonely Reef ............... 5,000 4,100 5,100 4,063
Rezende ....................... 6,400 2,950 6,400 2,913
Shamva ....................... 46,000 £21,427 47,000 £24,283
Sherwood S t a r r ........... 4,800 £8,537 4,800 £8,515

W EST AFRICAN GOLD OUTTUTS.

A p r i l . M a y .

Ashanti Goldfields . . . .  
Taqnah and Abosso . . .

Tons.
9,206
8,000

Oz.
10,256

£13,360

Tons.
9,324
7,435

Oz.
10,367

£12,734

AUSTRALIAN GOLD OUTPUTS BY STATES.

Western
Australia. Victoria. Queensland.

New South 
Wales

Oz. Oz. Oz. Oz.
May, 1928........... 29,264 2,990 321 397

39,449 3,932 498 487
July  ................... 29,399 3,208 772 154
A u g u s t............... 37,991 2,637 690 3,447
September . . . . . 32,397 3,366 644 364
O c to b e r ............. 36,565 2,632 820 256
November........... 31,460 3,111 865 550
December ......... 36,097 — 493 208
January , 1929 .. 27,384 — 260 445
F ebruary  ........... 28,177 — 117 474
M arch ................. 25,848 — 816 —
A p r il................... 39,166 — — —
May ................... 28,026 — —

AUSTRALASIAN GOLD OUTPUTS.

A p i Î IL . M tv .

Tons Value £ Tons Value £

Associated G.M. (W.A.) .
Blackwater (N .Z .)...........
Boulder Persev’ce (W.A.) 
Grt. Boulder Pro. (W.A.) 
Lake View & S tar (W.A.) 
Sons of Gwalia (W.A.) . .  
South Kalgurli (W.A.) . .

4,657
3,233
6,196
9,300
8,685

13,760
8,719

16 455

9,448 
5,515 

14,342 
25,657 
14,530 
10,961 
16,557 

I 4,852* 
1 34,993t

5,151
3,350
6,329

14,358
9,090

9,902
5,455

13,685

12,152
17,142

* Oz. gold. t  Oz. silver.
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GOLD OUTPUTS, KOLAR D ISTRICT, INDIA.

A p r i l . M a y .

Tons
Ore

Total
Oz.

Tons
Ore

T otal
Oz.

4,650
7,820

18,277
11,005
14,000

3,049
4,721
8,273
6,666

4,850 3,015
8,475 5,124

18,490 8,370
10,528 6,646

O o reg u m ....................... 7,378 14,000 7,294

MISCELLANEOUS GOLD, SILV ER, AND PLATINUM  
OUTPUTS.

A PRIL. 1. AY.

Tons Value £ Tons Value £

Chosen Synd. (Korea) . . 7,970 12,543
Frontino& Bolivia (C’lbia) 1,710 4,207 1,650 5,073
Lena (Siberia) ................. — 31,748 — —
Lydenburg Plat. (Trans.) 3,500 616? 3,580 791 ?
M armajito (Colombia) .. 406 5,225 640 4,058
Mexican Corp. Fresnillo . 81,600 135,943d — —
Onverwacht P la tinum . .. 2,364 400? 2,-514 400?
Oriental Cons. (Korea) .. 21,723 87,758d — •—
St. John del Rey (Brazil) ■— 41,500 — 36,600
Santa Gertrudis (Mexico) 54,013 140,210*2

d dollars, p  Oz. platinoids.

PRODUCTION OF TIN  IN  FED ER A TED  MALAY STATES. 
Estim ated a t 70% of Concentrate shipped to Smelters. Long Tons.

Ju ly , 1928 . 
August 
September . 
October . . .  
November. . 
December .

5,488 January , 1929 ............... 5,840
5,499 F e b ru a ry .......................... 4,896
5,071 March .............................. 5,236
5,161 April ................................ 5,433
5,483 M ay..................................... 5,405
5,249 J u n e .................................. —

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

Mar. April May
Ampang .................................... 14 21 16
B atu Caves.................................... — 32 48
C b an g k a t...................................... 60 53 54
Chenderiang.................................. 29 35 28*
Gopeng ......................................... 80* 83* 83
Idris H ydraulic .......................... 411 381 411
I p o h ............................................... 51 421 351
J e la p a n g ....................................... 26* 23 33
K am u n tin g .................................. 93 81 102
K ent (F .M .S .).............................. .57 58 54
K epong........................................... 25 28 25
K in ta ............................................. 27 30 281
K inta K ellas ................................ 41* 59* 25*
K ram at P u la i .............................. 20* 191 181
K uala K a m p a r............................ 90 115 115
K undang ...................................... 33 35 37
L ahat ............................................. 18* 171 171
L aru t T in fie ld s ............................ 85 84* 80
Malaya C onsolidated ................. 541 73* 83
Malayan T i n ................................ 1601 133 131
Meru ............................................. 16* 16 141
Pahang ......................................... 222* 2261 220
P engkalen .................................... 65* 771 74*
P e ta lin g ......................................... 238 226 220
Rahm an ....................................... 53* 591 71*
Ram butan ................................ 12 12 10*
R antau  ......................................... 50 44 26
R a w a n g ......................................... 75 70 70
Renong ......................................... 48* 50 37
Selayang......................................... 22 261 27
Southern Malayan ............... 113 125 1541
Southern Perak .......................... 661 861 911
S outhern T ro n o h ........................ .—. _. 18
Sungei B e s i .................................. 46 43 46
Sungei K inta .............................. 31 20 26
Sungei W ay ................................ 62* 891 891
Taiping ......................................... 48 53 47
T a n jo n g ......................................... 24 24* 30
Teja Malaya ................................ 16 12 171
Tekka ........................................... 50* 43 45
Tekka-Taiping.............................. 54 54 48
T e m o h ........................................... 22 35 34*
Tronoh ....................................... 114 96 106

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

Amari ..........................
A nglo-N igerian...........
Associated Tin Mines
Baba R iv e r .................
B atura M ongnna.........
B is ic h i..........................
Daffo..............................
Ex-Lands ....................
F i la n i ............................
Ja n  ta r ............................
J o s .................................
Juga  V a lley .................
Junction  ......................
K aduna ........................
K aduna Prospectors .
K a s s a ............................
Lower B is ic h i.............
Mongu ..........................
N araguta . . .  .............
N araguta D urum i . . .  
N araguta Extended 
N araguta K aram a . . .
N araguta K o r o t .........
Nigerian Base Metals 
Nigerian Consolidated
N.N. B a u c h i ...............
Offin R iver....................
Ribon Valley .............
R opp..............................
Rukuba ........................
South B u k e ru .............
Tin F ie ld s ...................
Tin P roperties.............
United Tin Areas 
Yarde K erri ...............

M arch. April.

51 6
57 55

244 250
3* 31
4 2

58 61
5 4

50 50
U 1*

25 35
191 181
171 9
14 6
281 271
17 19
16 17
5 5*

30 35
12* 11*

9 14
9 9

16* 19*
15 15
47 49
20 20

150 160
61 6

17 14
72 74

4 4
15 14*
71 6

26 19
5* 4*

15 15

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

March April May

Anglo-Burma (B urm a)............... 6 3 _
Aramayo Mines (B o liv ia ) ......... 329 415 425
Bangrin (Siam) ........................ 52* 66* 65*
Berenguela (B o liv ia )................. 32 27 45
C’nsolidated Tin Mines (Burma) 91* 81* 72*
Eastern Siam (S iam )................. 4* —
E ast Pool (Cornw all)................. 84* 84 .—
Fabulosa (B oliv ia)...................... 154 145 128
Geevor (Cornwall)........................ 73 70 70
Jan  ta r  (Cornwall) ..................... 19 19 —
Kagera (U g an d a) ........................ 25 25 23
Polhigey (Cornw all)................... ■—■ 20 31
San Finx (Spain) ...................... 36* 40**
Siamese Tin (Siam) ............... .. 139* 120* 131*
South Crofty (C ornw all)........... 66 65 65*
Tavoy Tin (B u rm a )................... 55 54 51
Theindaw (Burma) ................... — 3* 3*
Tongkah H arbour (S iam )......... 110 64 95
Toyo (Japan )................................ 11 .—, —
W heal K itty  (Cornwall!............. 51 50 50

Tin and Wolfram.

CO PPER, LEAD, AND ZINC OUTPUTS.

Broken Hill P rop ...........
Broken Hill South . . . .

Burm a Corporation . . .
Bwana M’K ubw a...........
Electrolytic Z in c ...........
Indian  C o p p er...............
Messina .......................
Mount Lyell ...............
N a m a q u a .......................
N orth Broken H ill.........
Poderosa .......................
Rhodesia Broken H ill. .

San Francisco Mexico .

Sulphide Corporation

T e tiu h e ........................
Union M in iè re ...........
Zinc Corporation . . .  . |

Tons lead conc. . .  
' Tons lead conc. . .  
Tons zinc conc. . . 

f  Tons refined lead 
[ Oz. refined silver 
Tons copper oxide
Tons zinc   ___
Tons copper.
Tons copper . . . .  
Tons concentrates 
Tons copper . .  
Tons lead conc. 
Tons zinc conc. 
Tons copper ore
Tons l e a d .........
Tons slab zinc . 
Tons lead conc. 
Tons zinc conc. 
Tons lead conc. 
Tons zinc conc. 
Tons lead conc. 
Tons zinc conc. 
Tons copper . .  
Tons lead conc. 
Tons zinc conc.

A p r i l

1,646 —
5,764 4,359
4,593 3,954
6,554 6,567

625,327 623,222
687 354

3,920 3,982
135 —
545 582

2,633 2,628
199 —

7,560 —
5,700 —
1,030 1,040

210 145
835 985

3,220 3,056
3,800 4,036
1,806 1,955
2,770 3,055

495 —
1,328 —

11,700 —
5,514 —
4,155 —

May
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IMPORTS OF ORES, METALS, ETC., INTO U NITED  KINGDOM

u,w
■I $ }  ii»

I  « :

KSSt 
i 2? C05GSTÎAIL
~E5~S~1

* FT'I•:8 b 11

M a r c h , i A p r i l .

Iron O re ...................................... 462,368 466,645
Manganese O re............................ 19,720 26,442
Iron and S te e l............................ 182,107 261,932
Copper and Iron P y r i te s ......... 25,466 7,305
Copper Ore, Matte, and Prec. . . .Tons . . 152 4,218
Copper M eta l.............................. 14,541 13,514
Tin Concentrate ....................... 4,986 8,135
Tin M etal.................................... 1,261

21,579
1,249

Lead Pig and S heet................... 25,415
Zinc (Spelter) ............................ 9,964 17,261
Zinc Sheets, etc........................... 2,005 1,681
Aluminium .............................. 1,844 1,396
Quicksilver .............................. . .L b ........ 19,224 27,781

837 932
White L e a d ................................ 14,721 14,238
Red and Orange L e a d ............. . .Cwt.. . . 3,449 2,545
Barytes, ground ....................... 44,442 117,657

1,666 2,286
Boron M inerals......................... 493 1,266

12,317 29,700
3,006 8,275

Superphosphates....................... 26,984 29,912
Phosphate of Lime ................. 28,197 29,973

264 182
3,089 10,667

416,539 145,893
Potash Salts .............................. 407,418 584,308
Petroleum : C ru d e ................... 51,192,683 23,868,489

Lamj) Oil .......... 26,998,354 31,789,070
Motor Spirit . . . 84,508,954 64,189,036
Lubricating Oil . 7,594,244 S,542,667
Gas O i l ............... 11,615,855 5,300,465
Fuel O i l ............. 35,538,79, 46,965,001

Asphalt and Bitumen ........... 12,362 17,795
Paraffin W a x ........................... . .  .C w t.. . 115,712 129,225
Turpentine................................ 10,078 15,203

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

March. April. May.

13,968
37,210
6,457
5,440

32,795
916

13,204
35,820

5,241
5,223

31,520
789

13,683
37,060

4,688

809
1,183
3,213
3,610

3,827
2,707

4,377
2,637

3,086 3,644
27,629
41,007

7,762
63,100

26,899
34,048

27,362
36,029

5,198 22,627
61,850 68,940

2,877
32,300

2,143
32,500
2,157

32,100
Venezuelan Consolidated............... 1,864

QUOTATIONS OF O IL COMPANIES SHARES. 
Denomination of Shares £1 unless otherwise noted.

May 8, 
1929

June 7, 
1929

£ s. 
3 2

d.
6

£ s. 
3 2

d.
6

1 2 0 1 1 104
3 0 0 2 15 0
1 7 0 1 7 0

O rd ............................................... 4 10 0 4 10 0
1 10 0 1 11 3
2 19 0 3 0 0

7 0 7 0
5 0 6 6

4 6 3 4 9 6
7 9 8 0

2 4 6 2 3 9
14 0 17 0
13 0 16 6
12 9 13 0

32 16 3 33 17 6
Shell Transport, Ord.

5% Pref. (A O ).....................
4 17

10 0
0
0

4 18 
10 0

0
0

12 0 11 9
4 14 n 4 9 6

United British of Trinidad (6s. 8d.) .............
V.O.C. H o ld in g ...................................................

10 
4 4

0
0

10
3 16

0
3

1 lié0 0

PRICES OF CHEMICALS. June 7.

These quotations are not absolute ; they vary according to 

quantities required and contracts running.

£ s. d.
Acetic Acid, 4 0 % .................................................  cwt. 16 6

8 0 %   „ 1 16 0
„ G la c ia l  per ton 66 0 0

Alum ......................................................................  » 8 10 0
Alumina, Sulphate, 17 to  18% ........................ „ 6 15 0
Ammonia, A n h y d ro u s   per lb. 10

„ 0’880 solution .................................... per ton 15 10 0
,, C arb o n a te   „ 27 10 0
„  N itra te    ,, 24 0 0
„  Phosphate   „  40 0 0

Sulphate, 20*6% N    10 13 0
Antimony, T a rtar E m e tic   per lb. 102

„ Sulphide, Golden   „  7
Arsenic, W hite ...................................................... per ton 16 0 0
Barium Carbonate, 9 4 %   „ 5 10 0

„  C h lo ra te ...................................................  per lb. 4
„  C h lo ride ...................................................  per ton 11 0 0
„ Sulphate, 94%   „ 6 0 0

Benzol, standard  m otor   per gal.
Bleaching Powder, 35% Cl per ton

„  Liquor, 7 % ..........................................  »
B o r a x ......................................................................  »
Boric A c id ..............................................................  „
Calcium Chloride .................................................  „
Carbolic Acid, crude 6 0 %   per gal

„ „  crystallized, 40°   per lb.
Carbon D isu lp h id e   per t®n
Citric A c id .............................................................. per lb.
Copper S u lp h a te   per ton
Cyanide of Sodium, 100% KCN .....................  per lb.
Hydrofluoric Acid ...............................................  „
Io d in e ......................................................................  per oz.
Iron, N i t r a te   per ton

„ Sulphate .....................................................  »>
Lead, Acetate, w h i t e ........................................... „

„ N itrate .......................................................  »
„  Oxide, L i th a rg e ......................................... „
„  W hite ..................................................................

Lime, Acetate, brown ......................................... „
„ „ grey, 8 0 % ....................................  „

Magnesite, C a lc in ed ............................................. „
Magnesium, C h lo rid e ........................................... „

„ Sulphate ......................................  „
Methylated Spirit. 64° In d u s tr ia l .....................  per gal.
N itric Acid, 80° Tw  per ton
Oxalic Acid   .......................................................  per lb.
Phosphoric A c id ...................................................  per ton
Potassium Bichromate ......................................  per lb.

„ C arbona te ........................................... per ton
„  Chlorate ............................................. per lb.
„ Chloride 8 0 % ....................................  per ton
,, H ydrate (Caustic) 90% .................  »
„ N itrate, refined..................................  „
,, P e rm a n g an a te   per lb.

Prussiate, Yellow ............................  „
Red ....................................  „

Sulphate, 9 0 % ..................................  per ton
Sodium Acetate ...................................................  per ton

„  Arsenate, 45% ........................................ »
„ Bicarbonate ........................................... »
„  B ic h ro m a te ............................................. per lb.
,, Carbonate (Soda Ash) .......................... per ton
,, „  (C rystals)..................................  „
„  C h lo ra te ....................................................  per lb.
„  H ydrate, 76% ........................................ per ton
„  Hyposulphite ......................................... »
„  N itrate, 96% ..........................................  »
„ P h o sp h a te ...............................................  »
„ Prussiate ................................................. per lb.
„ S ilica te .....................................................  per ton
„ Sulphate (Salt-cake) .............................  „
„  ,, (Glauber’s Salt) ...................... „
,, Sulphide ..................................................  >>

Sulphur, Roll ....................................    »»
„ Flowers ..................................................... »»

Sulphuric Acid, 168° ........................................... ».
„  ,, free from Arsenic, 1 4 4 ° ................. .

Superphosphate of Lime, 3 5 % .................................. >
Tartaric Acid .......................................................  per lb.
Turpentine ............................................................ per cwt. 2 4 0
Tin Crystals .........................................................  per lb. 1 6 i
Titanous C hloride ..........................................................  10
Zinc Chloride .......................................................  per ton 12 0 0
Zinc D ust .............................................................. ,, 32 0 0
Zinc O x id e .............................................................. », 42 0 0
Zinc Sulphate.......................................................... >, 9 0 0

7
3 5 0 

20 0  0 
30 0 0
4 12 6

1 u*
6 i  

24 0 0
2 11 

27 15 0
7
6

1 0 
6 10 0
1 17 6 

40 0 0 
34 0 0 
37 10 0 
40 0 0
8 0 0 

16 10 0
9 0 0 6 15 0
3 2 6 

1 5
21 0 0 

3
29 15 0 

4 i
26 2 6 

3
9 0 0 

33 5 0 
20 10 0

5 
6Î 

1 9 
11 5 0 
21 0 0 
26 0 0
10 10 0 

3 Ï  
0 
0 
2Î

14 10 0 
9 0 010 12 0 

11 10 0
41

9 10 0
2 10 0 
2 5 0 
9 0 0

10 0 0 
11 10 0 

6 5 0
4 0 0 
2 15 0

1 44 
2 4 

1

6 0 
5 5
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SHARE QUOTATIONS
Shares are £1 par value except where otherwise noted.

GOLD AND S IL V E R :
SOUTH AFRICA :

Brakpan ...........................................
City Deep ......................................
Consolidated Main Reef .............
Crown Mines (10s .).......................
Daggafontein ................................
D urban Roodepoort Deep .........
East Geduld ..................................
E ast Rand Proprietary (10s.) . . .
Ferreira D eep..................................
G e d u ld .............................................
Geldenhuis Deep ..........................
Glynn’s I.ydenburg .....................
Government Gold Mining Areas (os.)
Kleinfontein ..................................
Langlaagte E sta te  .......................
Luipaards Vlei (4 s .) .....................
Meyer & Charlton ........................
Modderfontein New (10s.)...........
Modderfontein B (5s.)...................
Modderfontein Deep (5s.).............
Modderfontein E a s t .....................
New S tate Areas ..........................
N ourse...............................................
Randfontein ..................................
Robinson Deep A (Is.) ...............

„  B ..............................
Rose D e e p ......................................
Simmer & Jack  (2s. 6d.) .............
S p rin g s .............................................
Sub Nigel (10s.) ............................
Transvaal Gold Mining Estates .
Van Ryn ........................................
Van Ryn D eep................................
Village D eep....................................
W est Rand Consolidated (10s.) .
W est S p rin g s ..................................
W itw atersrand (K night’s ) ...........
W itw atersrand D eep .....................
W o lh u te r ........................................

RHODESIA :
Cam and Motor ...........
G aika................................
Globe and Phoenix (5s.)
Lonely Reef .................
R ez en d e ..........................
Shamva ..........................
Sherwood S ta r r .............

GOLD COAST :
Ashanti (4s.) ......................
Taquah and Abosso (5s.)

AUSTRALASIA :
Associated Gold Mines (4s.), W.A. .
Blackwater, N.Z....................................
Boulder Perseverance (Is.), W.A. . . 
Great Boulder Proprietary(2s.),W .A
Lake View and S tar (4s.), W .A........
Sons of Gwalia, W .A............................
South Kalgurli (10s.), W .A..............
W aihi (5s.), N .Z.....................................
W aihi Grand Junction, N .Z...............
W iluna Gold, W.A................................

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

AMERICA :
Camp Bird (2s.), Colorado ...........
Chosen (K o rea)................................
Frontino and Bolivia, Colombia . 
Keeley Silver ($1.00), O ntario . . . 
Mexican Corporation, Mexico . . . .  
Mexico Mines of El Oro, Mexico . 
Oroville Dredging, Colombia (4s.)
Panam a Corporation........................
St. John del Rey, B ra z i l ...............
Santa Gertrudis. M ex ico .................
Selukwe (2s. 6d.), British Columbia 
Vipond ($1), O n ta r io ........................

RUSSIA:
Lena Goldfields .

May 8, Ju n e  7,
1929. 1929.

£ s. d. £ s. d.
4 7 6 4 7 6

11 3 10 0
10 9 16 6

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

8 6 10 0
1 18 9 1 17 0

10 0 10 6
5 9 6 0

3 8 0 3 10 6
4 fi 4 6
5 0 5 0

1 19 0 2 1 3
2 6 2 0

1 1 3 1 1 0
4 3 4 0

10 0 10 0
5 3 9 5 7 6

15 0 16 6
1 10 0 1 11 3
1 5 9 1 8 9
1 13 0 1 13 0

8 6 8 9
0 0 6 3

13 9 15 0
9 0 9 6
5 3 5 0
3 0 3 3

3 1 3 3 0 3
1 19 0 1 16 3

8 3 8 6
9 0 9 0

1 19 0 2 0 0
4 0 4 0
8 0 8 0

18 6 18 3
7 0 7 0
4 6 4 6
1 0 1 0

1 18 0 1 16 3
7 0 6 0
9 9 11 6

1 1 3 1 5 0
16 9 17 6

7 0 5 6
8 9 10 6

1 4 0 1 4 0
2 9 2 3

1 0 1 0
2 6 2 6

9 9
2 6 2 6

12 9 13 9
2 9 2 9

10 9 16 0
13 6 13 6

1 0 1 0
1 2 0 1 2 0

5 3 5 3
8 9 8 7

14 0 13 0
10 0 15 6
11 0 10 6

2 6 2 6
1 0 0 1 1 0

8 9 8 9
2 0 2 0

14 6 11 3
4 0 7 0
2 0 1 9

15 6 19 0
19 0 17 6
11 3 10 3

5 9 5 9
4 9 3 9

4 3 4 6

D IA M O N D S:
Consol. African Selection T rust (5s.).
Consolidated of S.W .A.......................
Dc Beers Deferred (£2 1 0 s .) ...........
J agersfon te in .......................................
Premier Preferred (5 s .) ....................

C O P P E R :
Arizona Copper (5s.) Arizona . . . . .  
Bwana M’Kubwa (5s.) R hodesia .. .
F.speranza Copper, Spain ...............
Messina (5s.), Transvaal   .............
M ount Lyell, T a sm a n ia ....................
N am aqua (£2), Cape Province.........
N ’Changa, R h o d es ia ........................
Rio Tin to (£5), S p a in ........................
Roan Antelope (5s.), Rhodesia . . . .  
Tanganyika, Congo and Rhodesia .

L E A D -Z IN C :
Broken Hill Proprietary  N.S.W . . .  .
Broken Hill N orth, N .S.W ...............
Broken Hill South, N.S.W ................
Burm a Corporation (10 rupees). . . .  
Electrolytic Zinc Pref., T a sm an ia ..
Mount Isa, Q ueensland......................
Rhodesia Broken Hill ( 5 s . ) .............
Russo-Asiatic Consd. (2s. 6d.) . . . .
San Francisco (10s.), Mexico .........
Sulphide Corporation (15s.), N.S.W.
Tetiuhe (5s.), S iberia..........................
Zinc Corporation (10s.), N.S.W . . . .

T IN :
Aramayo Mines (25 fr.), Bolivia . .
Associated Tin (5s.), Nigeria .........
Bangrin, S ia m ....................................
Bisichi (10s.), Nigeria ......................
Briseis, T a sm a n ia ..............................
Chenderiang, M a la y ..........................
Dolcoath (10s.), Cornwall ...............
E ast Pool (5s.), Cornwall ...............
Ex-Lands Nigeria (2s.), Nigeria . . .
Fabulosa ($1.00), Bolivia ...............
Geevor (10s.), C o rn w all...................
Gopeng, Malaya ................................
Idris (5s.), Malaya ............................
Ipoh Dredging (16s.), M a la y ...........
K am unting (5s.), Malay .................
K inta , M a la y .......................................
L ahat, Malay .....................................
Malayan Tin Dredging (5s.), Malay .
Mongu (10s.), Nigeria ........................
N araguta, Nigeria ..............................
Nigerian Base Metals (5s.) ...............
N.N. Bauchi, Nigeria (10s.) .............
Pahang Consolidated (5s.), M alay .. .
Pengkalen (5s.), Malay .....................
Petaling (2s. 4d.) ................................
Renong Dredging, Malay ...............
Ropp (4s.), N ig e r ia ..............................
Siamese Tin (5s.), S ia m .....................
South Crofty (5s.), C o rnw all.............
Southern Malayan ..............................
Southern Perak, M alav.......................
Southern Tronoh (5s.).......................
Sungei Besi (5s.), M a la y .................
Tavoy (4s.), B u r m a ..........................
Tekka, Malay ..................................
Tekka Taiping, M a la y ........................
Toyo (10s.), J a p a n ............................
Tronoh (5s.), M alay............................

FIN A N C E , E tc . :
Anglo-American Corporation.............
Anglo-French Exploration ...............
Anglo-Oriental (5s.)..............................
British South Africa (15s.) ...............
Central Mining (£8) ............................
Chemical & Metallurgical Corp. (2s.)
Consolidated Gold Fields .................
Consolidated Mines Selection (10s.) .
General Mining and Finance ...........
Gold Fields Rhodesian (10s.) ...........
Johannesburg Consolidated .............
London Tin S y n d ica te ........................
Minerals S e p a ra t io n ............................
N ational Mining (8 s .) ..........................
Rand Mines (5s.) ................................
Rhodesian Congo Border .................
Southern Rhodesia Base Metals . . . .
South-W est Africa................................
Tin Selection T rust ........................
Union Corporation (12s. 6d.) . . . .

May 8, June 7,
1929. 1929.

£ s. J- £ s. d.
1 8 9 1 10 0
1 3 6 1 5 6

13 11 0 13 10 0
2 10 6 2 9 6
5 17 6 5 16 3

2 2 0 2 2 0
18 3 19 3
19 0 19 6
19 3 18 3

2 3 0 2 1 6
1 10 0 1 3 9
3 11 6 4 5 0

57 0 0 57 0 0
2 7 6 1 15 6
3 1 6 3 0 0

1 7 6
5 11 0 
3 8 0

17 3 
1 16 6
2 7 0 

3 9
3 9

1 17 6 
19 0

4 0
2 11 6

0 0 
9 9

1 13 
9 
3

7
2 3

14 9 
1 7 0

15 0 
11 0  
14 0

1 6 0 
10 0 

1 2 6 
4 9 

1 2
10 0 
19 3
12 1 8

9 
9 
0

15 0
4

13 6 
2 7 0 

11 0 
13 6 
12 3 
19 0 

1 0 6 
11 0 

1 0 6

2 1 0 2 4 6
1 3 6 1 2 9

19 3 18 0
1 16 6 2 2 3

18 12 6 19 0 1)
4 0 4 0

2 14 6 2 17 0
10 9 18 d
18 3 19 6-
10 6 10 6

2 6 6 2 7 6
3 6 O 3 9 0
5 13 6 7 10 0

4 0 3 6
3 3 0 3 3 0
5 17 6 10 0 0

11 6 13 9
16 0 16 0

1 3 9 1 7 6
4 8 o 1 4 7 6

1 5 9 
5 11 3 
3 0 3

18 9 
1 16 6
2 5 0 

4 0 
3 9

1 17 6 
18 6
4 6

2 11 6

3 0 0
10 0

1 16 3
9 0
3 6
S 9

9
1 6
2 6

9
8 0

2 5 0
15 6

1 7 0
15 6
11 6
14 0

1 6 6
9 9

17 6
4 6

1 1 6
9 9

19 0
13 0

1 10 0
8 0

15 3
4 6

14 9
2 11 10

11 3
14 0
12 0

1 0 0
1 0 9

11 6
1 1 0

fes- ,Ta*¡ 1 ..

S!**

%
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In this section we give abstracts o f im portant articles and papers appearing in  technical journals and 
proceedings o f societies, together with brief records o f other articles and papers ; also notices o f new 
books and pamphlets, lists o f patents on m ining and metallurgical subjects, and abstracts o f the yearly

reports of m ining companies.

KIRKLA ND LAKE GOLD AREA
In the M a g a z i n e  for F eb ruary  and March, 1921, 

was reproduced an a b s trac t from th e  rep o rt of 
A. G. burrow s and P. E. H opkins for th e  O ntario  
Government D epartm en t of Mines and in May, 
1926, another ab s trac t appeared of an a rticle  by 
J. B. Tyrrell and R. E. Hore in M ining and 
Metallurgy. We reproduce here ex trac ts  from  the  

• report of E. W . Todd which com prises th e  3 7 th  
Annual R eport of th e  O ntario  D ep artm en t of Mines, 
being Vol. xxxvii, P a r t  I I ,  1928.

In his in troduction  th e  a u th o r holds the  view th a t  
the prospect of success being m et w ith  in dep ths 
considerably greater th an  a lready  reached can be 
definitely p red ic ted  while new  producers are still 
coming in and in tense exploration is tak in g  place in 
the outlying p a rts  of th e  area. Dealing w ith  th e  
general geology of th e  d is tric t, he alludes to  th e  
synclinal struc tu re  which is m arked by  th e  sedi­
mentary form ations and represents a line of w eak­
ness in the e a r th ’s crust, ex tending from  th e  M ata- 
chewan area eastw ard  th rough  K irkland Lake to  
the Quebec boundary, a d istance of roughly 75 miles. 
At intervals am ong th is  b e lt discoveries of gold ore 
have been made. A t K irkland Lake th e  sedim entary  
band is about 2 miles wide and strikes E. 30° N.

In Lebel tow nship to  th e  eas t the  general strike 
of the series approaches m ore nearly  an east-w est 
direction, w hilst still fu rth e r east in G auth ier tow n­
ship the band extends in a  d irection E. 30° S. This 
change in s tru c tu re  appears to  be re la ted  to  a large 
boss of granite and syenite  which invades th e  sou th  
part of the Lebel tow nship and th is  in trusive mass 
appears to  have played a very  im p o rta n t p a r t  in 
certain structures re la ting  to  th e  ore deposits. 
Speaking of the  n a tu re  of the  sedim ents, the  au tho r 
refers to  the  colour of th e  tuff w hich varies between 
dark-grey and red, various shades of th e  la tte r  
predominating on surface, a fac t which has led to  
the adoption of useless term s in describing them  
such as “ red sedim ents ” and “ red sandstone ” . 
This colourization is particu la rly  p rom inent on the  
surface in in trusive  m asses and over shear zones. In 
mine workings and in  diam ond-drill cores, where 
oxidation has n o t penetrated , grey t in ts  are more 
common than  red, although th e  rock usually  has a 
mottled appearance, on close exam ination , owing 
to the presence of reddish greys. This characteris tic  
mottling shows, also on fresh fractu res of th e  grey 
phases exposed on th e  surface.

Although th e  geological s tru c tu re  in th e  K irkland 
Lake area is som ew hat complex, a s tu d y  of the  rocks, 
on the surface and  underground reveals a  fairly  
clear p icture of th e  m ajor features and of m any of 
the details as well. Very few areas contain  as 
interesting an assem bly of s tru c tu ra l phenom ena as 
thbse found in th e  K irk land Lake and very  seldom 
are the facilities for observing them  as good. There 
is an abundance of outcrops over m ost of the

region and  underground developm ent, which has 
reached a  m axim um  d ep th  of ab ou t 3,000 feet, is 
obviously of g reat help in add ing  to  th e  knowledge 
of the  struc tu res. Sum m arizing th e  more im p o rtan t 
geological veins leading up to  and following th e  
form ation of th e  orebodies, th e  a u th o r reads as 
follows :— Pressure associated w ith  th e  invasion of a 
b a th o lith  of Algoman gran ite  causes the  folding of the  
T im iskam ian series and th e  K eew atin on a  general 
east-w est line and thus produces th e  synclinal 
s tru c tu re  of K irk land  Lake. Syenitic types, 
porphyry , and diabase were injected along lines of 
weakness developed roughly parallel to  th e  folds. 
T he series of o v erth ru s t fau lts  resulted from  release 
of continued pressure. Deep-seated m ineral solutions 
began to  circulate  th rough  some of th e  fractures 
and, in th e  case of th e  “ m ain break  ” of K irkland 
Lake, fau lting  and m ineral deposition continued 
contem poraneously for a long tim e. A series of 
n o rth -sou th  tension  fau lts which appear to  post 
d a te  th e  end of th e  period of ore deposition appears 
to  be th e  la s t expression of m ovem ent. Finally, 
erosion e x is tan t for a very  long tim e  and still 
con tinu ing  has rem oved th e  upper p a rts  of the 
folds. The folding of th e  T im iskam ian zone was n o t 
accom panied by excessive shearing except along th e  
m argins of the  belt. D ealing fu rth e r w ith  the 
in trusion  of syenitic  rocks he shows evidence th a t  all 
in trusions cam e in subsequently  to  th e  folding, and 
extensive surface m aps and a g rea tn u m b er of v e rti­
cal sections which accom pany th e  report should be 
referred to  by th e  reader anxious to  ob tain  more 
detailed inform ation. Regarding the  m ain break 
there are several productive veins in th e  faulted  zone, 
b u t th e  b est ore is associated w ith  a  n o rth  fau lt, on 
which th e  displacem ent appears to  be m uch greater 
than  on the  others, p a rticu larly  in the  central and 
w estern p a r t  of th e  area.

On the  sub ject of th e  relation  of veins to  fau lts th e  
au th o r says th a t  the  production  veins lie along the 
planes of th e  fau lts and th a t  these cu t indis­
crim inately  across all of th e  im p o rtan t rock form a­
tions. He th in k s th a t  i t  is qu ite  app aren t th a t  th e ir 
function is v ery  im p o rtan t in th a t  th ey  provide 
openings in th e  rocks w ithou t which vein solutions 
could n o t have p en etra ted  in sufficient q u a n tity  to  
form  com m ercial orebodies.

As a rule th e  veins are strongest where the  m ove­
m ents on the  fau lts are large and have caused m uch 
brecciation of the  wall rock, thus allowing m ineral- 
bearing solutions to  en te r  w ith g reater ease and in. 
larger q u a n tity  th an  in the  case of fractures resulting  
from  m inor m ovem ents. There are, nevertheless, 
m any  subsid iary  fractures p a rticu larly  tow ards the 
eas t end of th e  area  in which com m ercial ore­
bodies are found b u t here there  is a  certain  incon­
sistency in co n tinu ity  of ore content. The synclinal 
s tru c tu re  m arked by the  T im iskam ian series in Lebel
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and G auth ier tow nships lies ad jacen t to  th e  large 
boss of granite  situ a ted  in so u th  Lebel and B oston 
tow nships, which p robab ly  produced in th e  earlier 
stages of its  advance o th er fau lts  sim ilar to  those 
found in Teck tow nship and associated  th ere  w ith  
th e  ores. Evidence of m ineralization is a b u n d an t in 
th e  eastern  section, as indicated  by  the  presence of 
the  m any  sm all gold-bearing veins and by  others 
w hich have been shown by recen t w ork  to  have  
comm ercial possibilities.

syenite  and lam prophyre, red syenite , porphyry, 
and  th e  d iabase dykes. The chief function of the 
p o rp h y ry  appears to  have  been connected w ith the 
fo rm ation  of favourable s tru c tu re  leading to  a more 
deep-seated source of ore-bearing solutions. Ore 
shoots are found in all of th e  rocks traversed  by the 
veins, so th a t  th ere  seems to  be no d is tin c t genetic 
re la tion  betw een th e  ores and an y  particular 
ty p e  of exposed rock. H ow ever, th e  character of 
th e  Assuring which was th e  p rincipal controlling

Good fish 
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On th e  sub ject of th e  general characteris tics 
of th e  veins he concludes th a t  th ey  consist of 
sheared and brecciated  rocks p a rtia lly  replaced by 
secondary m inerals such as sericite  and  chlorite. 
Irregu lar m asses of q u a rtz  fill openings th ro u g h  th e  
crushed rock in th e  veins and  th e  gold accom panied 
by the  tellurides and sulphides occur in s treaks and 
m inute fractures in  th e  masses of secondary  m inerals. 
F au lts which provided openings for la te r  deposition 
of th e  ore traverse  th e  tuff, conglom erate, basic

facto r in th e  vein form ation , is qu ite  evidently 
dependent upon th e  physical n a tu re  of th e  enclosing 
rocks, since i t  is found th a t  th e  vein struc tures are 
w ider and more continuous in som e form ations than 
in others.

Considerable space is d evo ted  in th e  rep o rt to a 
description of th e  n a tu re  of th e  ores. This section 
is p rofusely  illu s tra ted  w ith  p h o to g rap h s of polished 
hand specim ens and m icroscope sections together 
w ith m any tab les of analyses. C ontinuing, th e  author
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deals with, th e  persistence of favourable vein 
structure in g rea te r d e p th  and  holds th e  view th a t  
there is a strong  assurance th a t  s tru c tu re  favourable 
for ore deposition, as regards pre-m ineralization  
faulting, will con tinue to  d ep ths below th e  economic 
limit of m ining operations b u t th is  assurance does 

18 ant t! not apply w ith  th e  sam e force in th e  eastern  p a r t  of 
°Wev«, thp'â  the main vein series.

The report goes on to  deal w ith  th e  operating  
properties and th e  accom panying m ap serves to

ing curve around th e  n o rth  side of a  m ass of granite 
and  syenite. The p rox im ity  of th is large body of 
igneous rock is no d o u b t responsible for th e  greater 
am oun t of schistosity  noticeable in Lebel township.

The Timiskamian" series contains, besides con­
glom erate, greywacke, and tuff, an in te resting  
assem blage of lava  flows. These lavas are different 
from  all types of rock seen elsewhere b y  th e  author, 
T h ey  are exposed in volum e on th e  C ontinental. 
Bidgood, Conroyal, Pawnee, K irkland Gold Belt,

illustrate th is  region well. In  th is  p a r t  of th e  and o ther properties. The m ost common type  is
report the  detailed geology of the  separate  producing the  reddish fine-grained trach y te  showing small
areas is d ea lt w ith , th a t  dealing w ith  th e  Lebel c r y s t a l s  of hornblende, w hich are represented by  p its

rfinst«!® township being p a rticu larly  in teresting , 
jforuatii® In a general w ay th e  form ation and s tru c tu re  

occurring in Teck tow nship continue eastw ard  
through Lebel. The T im iskam ian belt, which has a

on th e  w eathered  surface. T hroughout th is  rock 
there  are irregular patches and streaks showing 
pronounced spherulitic  struc tu re . A t th e  Conroyal 
p ro p erty  and o th er places in th e  v icin ity , changes

Hiii width of ab o u t 10,000 feet, in th e  m iddle of Teck in tex tu re  across ind iv idual flows m ay be observed,
calfi township, increases in b read th  to  abou t 13,000 feet The tops in m any  instances show an am ygdaloidal

in the m iddle of Lebel. The belt describes a sweep- phase, which passes gradually  downw ard in to  a

6—6
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porphyritic  ty p e  in w hich th e  phenocrysts were 
originally  feldspar.

The syenite  exposed on th e  C ontinental, Bidgood, 
and o ther properties in th e  v ic in ity  is sim ilar to  th e  
rock occurring in th e  w estern  p a r t  of th e  K irk land  
Lake cam p. I t  has th e  h a b it of grading in to  th e  
basic lam prophyric  type.

The po rphyry  is som ew hat d ifferent from  th e  type  
found in Teck tow nship. I t  is coarser in  grain  and 
when fresh is som ew hat d a rk er in  appearance, 
a lthough  i t  possesses a  considerable p ro p ortion  of 
q u artz , a feature  n o t in common w ith  th e  ty p e  found 
a t  K irkland Lake. This phase of th e  p o rp h y ry  is 
first observed near th e  w est side of th e  C on tinen tal 
m ine and i t  extends eastw ard  across th e  tow nship  in 
th e  form  of dykes and irregu lar masses.

The system  of n o rth -sou th  fau lts  found in Teck 
tow nship  continues across Lebel. F au lts  of th is  
ty p e  have been located on th e  eas t side of th e  T ough- 
Oakes, on th e  C ontinental, and  on th e  Bidgood 
properties.

Gold-bearing veins occur in abundance across th e  
full w id th  of th e  synclinal b e lt m arked  b y  th e  
T im iskam ian sedim ents and flows, b u t u p  to  th e  
p resen t little  has been accomplished in correlating  
the  breaks from  one p ro p erty  to  ano ther. M any of 
th e  veins are too  small to  be of econom ic im portance; 
others are form ed along strong  fau lts  w hich m u st 
extend for considerable distances. I t  is reasonable 
to  th in k  th a t  p e rsis ten t effort expended on th e  
stronger of these vein frac tu res w ill re su lt in th e  
developm ent of orebodies of com m ercial im portance.

The veins in Lebel tow nship are characterized  b y  a 
type of m ineralization som ew hat different from  th a t  
of the  productive veins of K irk land Lake. Tellurides

are of rare occurrence, and  p y r i te is  p resen t in much 
g reater am o u n t ; chalcopyrite  is p robably  more 
com m on in  th e  veins of th e  eas te rn  section. The 
values are associated  w ith  finely crystallized pyrite 
in q u a rtz  stringers as a rule ; in som e instances they 
appear to  be associated  w ith  galena.

Dealing w ith  th e  a rea  belonging to  th e  Continental 
K irk land  Mines, th e  rep o rt po in ts ou t th a t the 
surface show ing a t  th e  sh a f t  consisted of a north- 
so u th  break, in w hich low assays were obtained over 
a  leng th  of 100 feet. This vein carries pyrite, 
chalcopyrite, galena, and  specular hem atite. It 
dips a b o u t 50° W . and  was encountered  on the 
150-foot level in  a cross-cut ex tending 150 feet 
w est from  th e  sh a ft. In  an o th er p a r t  of this 
p ro p e rty  th ere  are ind ica tions on th e  surface of an 
east-w est b reak  of considerable size.

The rocks exposed on th e  p ro p e rty  consist of 
sedim ents, trach y te , syenite , lam prophyre, and 
porphyry , w hich are regionally  a ltered  and sheared 
in  c o n tra s t to  th e  ra th e r  well preserved outcrops 
found around K irk land  Lake.

From  a  cross-cut n o r th  of th e  No. 2 shaft a t the 
500 ft. level th e  b reak, ind ica ted  a t  th e  surface by 
trench ing , shows as a v ery  strong  fau lt marked by a 
foo t o r m ore of gouge and  m uch crushing of the 
w all rock, w hich  consists p rincipally  of trachyte 
and tuff, in  th e  region of th e  sh a ft. The fault dips 
ab o u t 65° N.

The rep o rt concludes w ith  a  sho rt section 
describing th e  m in ing  m ethods which are being 
em ployed in th is  field. I t  m ay  be added th a t the 
value of th e  whole is g rea tly  enhanced by a con­
siderable n u m b er of m aps b o th  geological and 
topographical and vertica l sections.

FILLING STOPES W IT H  MILL TAILINGS
In  Engineering and M in in g  Journal for M arch 2, 

George L. R ichert describes th e  m ethod of filling 
stopes w ith  m ill ta iling  as adopted  in  th e  M ataham bre 
Mine, Cuba.

Minas de M ataham bre is s itu a ted  on th e  n o rth  
coast of Cuba, in  th e  province of P in a r del Rio, 
approx im ately  150 miles w est of H avana . The 
mine, which is th e  only producer of copper in  Cuba, 
has been worked by  various operators for th e  last 
fifteen years. In  1921 th e  p ro perty  becam e affiliated 
w ith  th e  A m erican M etal Com pany, L td ., and  i t  has 
been operated  b y  th a t  com pany since th a t  tim e. 
The orebodies in  th e  M ataham bre m ine occur as 
large irregular pipes, usually  of len ticu lar cross- 
section, of p rim ary  chalcopyrite  locally associated 
w ith  quartz  and pyrite . The m ain  m ineralized 
zone trends N. 30° E. and  dips 42 to  45° north-w est. 
The country  rock is a  uniform  series of a lte rn a tin g  
shale and q u artz ite  beds. The m ine, operated  by  
one vertical shaft of th ree  com partm ents, is p ro ­
ducing 30,000 tons of ore p e r m onth . I ts  levels 
are spaced 100 to  135 ft. a p a rt, and  th e  ore is m ined 
by the  fiat-back cut-and-fill system . Stopes are 
silled out 13 ft. above th e  levels. T he hanging  wall 
is usually of shale and  weak, w hereas th e  footwall is 
of q u artz ite  and gives no trouble. Cuts are from 
8 to  12 ft. high, and stopes are filled as soon as 
possible a fte r a cu t has been tak en . F illing  stopes 
w ith  classified m ill ta ilin g  in  place of “ glory-holed ” 
surface w aste was s ta rted  in  th e  la t te r  p a r t  of 1925. 
W ith  th e  exception of a  few short periods soon

a fte r  th e  system  was installed , th e  practice has 
been in  continuous operation  since th a t  tim e. The 
classified m ill ta ilin g  w hich  is p u t  in to  the  mine 
is know n locally  as “  sand  fill,” an d  all operations 
and  ap p ara tu s connected  w ith  ‘‘ sand filling” 
are p a r t  of th e  sand-fill system .

Placing of ta ilin g  in  th e  m ine as fill consists 
essentially  of th e  following operations, each of which 
w ill be described sep ara te ly  :—

(1) Pum ping m ill tailings th rough  a 6-in. iron
pipe from th e  m ill to  a D orr bowl classifier.

(2) R em oving slim es a t  th e  classifier, adding
w ater, and  discharging “ sand ” in to  the pipe
for d is trib u tio n  in  th e  m ine.

(3) R unning  “  sand  ”  th ro u g h  th e  p ipe or hose
from  th e  surface to  th e  stopes.

(4) W rapping  th e  cribbed  ore passes and man-
ways in  th e  stopes w ith  burlap.

(1) R oughly 80% of th e  m ill feed is tailing, but 
th is  percentage varies w ith  th e  ra tio  of concentra­
tion . A lthough all th e  m ill ta ilin g  is available for 
classification and stope filling, only  50 to  80% is 
sen t to  th e  bowl classifier. A sam ple screen analysis 
of th e  ta ilin g  as d ischarged from  th e  m ill is given 
in  Table I. Screen analysis of th e  ta ilin g  varies 
from day  to  d ay  as th e  am ounts of q u artz ite  and 
shale in  th e  m ill feed vary . Mill ta iling , averaging 
30% solids by  w eight, is d ischarged to  a 6-in., 
model C, W ilfley cen trifugal sand-pum p operating 
a t  950 r.p .m . T he pum p is d riven  by  a  50-h.p.
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belt-connected G .E. induction  m otor (220 volts,
3-phase, 60 cycles). Th® tailings are pum ped 
through a 6-in. pipe a d istance of 850 ft. against a 
head of 45 ft.

D e s l im in g  t h e  T a i l i n g . —  (2 ) From  th e  pum p 
line the tailing  is discharged in to  the  bowl classifier 
(Type D.S.D.B., 6 ft. by  26 ft. 8 in. by  16 ft. bowl). 
Of the to ta l ta ilin g  pum ped to  th e  classifier an 
average of 48% of th e  solids is discharged in to  the  
mine fill pipe and  52% , as slim e overflow, is sent 
to the pond. These percentages vary, th e  am ount 
entering the m ine running as high  as 65% and a t 
times as low as 30% . This fluctuation  is also due

Sand-fill d a ta  for Septem ber, 1928, are given in 
Table I I I .

(3) To date , th e  running of sand fill through 
p ipe or hose from th e  classifier on th e  surface to  the 
stopes in th e  m ine has passed th rough  th ree  experi­
m ental stages and will soon be on th e  fourth, and 
i t  is hoped the  best and  las t stage. D uring  th e  first 
stage th e  m ill ta ilin g  was p u t th rough  a  sm all cone 
classifier and  th e  sand run  by  g rav ity  th rough  a 
4-in. iron pipe in to  th e  m ine. T his was n o t sa tis ­
factory, as th e  sand plugged up in  th e  4-in. pipe, 
owing to  lack of velocity. Much tim e was spen t 
finding th e  plugged p ipe and cleaning i t  ou t a fte r
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to changes in  th e  am ount of shale and  q u artz ite  
in the ore milled. Table I I  shows an average 
screen analysis of th e  classifier discharge, which, 
averaging 80% solids by  weight, is discharged 
at the ra te  of 15-6 tons per hour of classifier opera­
tion. To it  is added a m axim um  of 18 gal. of w ater 
per minute. T his w ater is added by  m eans of a 
i-in. spray p ipe w ith  32 openings and  discharging 
directly over th e  m ine fill pipe. This gives a to ta l 
of 1,830 gal. of w a ter per hour, including the  
water in th e  classifier discharge, which goes w ith  
12-5 tons of sand per h o u rin to  th e  mine. In  addition, 
after the  classifier has been sh u t down, w a ter is 
run into th e  fill p ipe to  flush i t  ou t and keep the  
sand from se ttling  in  th e  curves and flat stretches.

i t  was found. In  th e  second experim ental stage, 
a fte r a 16-ft. bowl classifier had  replaced the  
cone classifier, an ordinary  2-in. iron  p ipe was used 
to  run  th e  sand in to  th e  m ine. This pipe carried 
the  sand satisfactorily , b u t was good for th e  passage 
of only a thousand tons, or less, a t  th e  bends in the 
line where th e  w ear was th e  greatest. I t  was 
replaced by  2-in. ex tra  heavy pipe w ith  p lain  ends, 
the  lengths of which were joined together w ith  
Dresser couplings. This heav ier pipe lasted m uch 
longer th an  th e  o ther, b u t filling costs were still 
h igh because of th e  ex tra  labour necessary to  change 
th e  p ipe and  to  clean up  “ spills ” when th e  pipe 
wore through. However, even w ith  high  fill costs, 
use of th e  sand was profitable to  th e  m ine because
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of the  am ount of fill available, th e  ease of handling  
in  stopes, and  also because th e  fill d id  n o t spread 
and  because a com paratively  sh o rt tim e  was 
required  to  fill a  stope. In  th e  th ird  stage, special 
four-ply rubber hose, hav ing  a ru b b er lin ing  ¿-in. 
th ick  and  an  inside d iam eter of 2 in ., was used 
from  th e  surface, th rough  th e  raises, to  th e  1,100 ft. 
level. T his hose was an  im provem ent over th e  
iron pipe, as i t  carried 25,000 to  30,000 tons of fill 
before failing. However, i t  k inked  a t  th e  bends 
so th a t  i t  was necessary to  place a  sp lit p ipe  sleeve, 
ben t to  th e  desired curve, a t  all curves in  th e  line. 
The couplings consist of a  rubber-lined nipple, 
inserted  in  th e  ends of each piece of hose w ith  a 
V ictaulic  coupling for each length. The ru bber 
hose failed first ju s t beh ind  th e  coupling. This 
was p robably  caused b y  th e  offset in  th e  inner 
lin ing  betw een th e  hose and  th e  nipple. This 
offset re ta rd ed  th e  flow of th e  sand and  b u ilt up  a 
high  pressure a t  th is  poin t. To rem edy th is  fau lt 
and  lengthen th e  life of th e  hose, a  six -p ly  rubber 
hose hav ing  a ¿-in. lin ing and a  2-in. inside d iam eter 
was installed. This has th ree  heavy  iron  clam ps

To date , 95% of all tro u b le  experienced with 
p ipe and  hose has been in  th e  raises between the 
classifiers and  th e  1,100 level. T h is is caused by 
th e  high  velocity  of th e  fill in  th is  line and by the 
curves and  bends m ade necessary in  passing from 
one raise to  an o th er and  b ring ing  th e  pipe out on a 
level. A t p resen t th ere  is ab o u t 7,000 ft. of sand-fill 
hose and  pipe in  th e  m ine. The 2,000 ft. of rubber- 
lined p ipe w ill be in sta lled  as a m ain  line from the 
surface th rough  th e  raises to  th e  1,100 level and 
along th e  la tte r . T he ru b b e r hose and  extra-heavy 
iron  p ipe  now in  service w il t  be used in  the branch : y 
line from th e  m ain  line to  th e  stopes.

W r a p p i n g  O r e - P a s s e s  a n d  M a n w a y s  w it h  
B u r l a p .— (4 ) As all ore-passes and  manways into 
th e  stopes are b u ilt up  of 6-in. round cribbing with 
a 4-in. tongue, i t  is necessary to  w rap the  cribbed 
ore-pass or m anw ay w ith  10-oz. burlap  to  prevent 
th e  sand w ashing ou t. T h is m ethod worked h
sa tis fac to rily  u n til th e  stope h ad  been filled to a 
he igh t of 60 or 70 ft. above th e  level. As most of P
th e  w a ter from  each filling se ttles d irectly  to the

1 *

Diagrammatic sketch showing the Matahambre system 
of filling stopes

Mme
shaft

16'Bow l 7 
classifier

Ore to sh a f t

where th e  hose fits over th e  n ipp le  in  place of th e  
tw o lig h te r iron clam ps used on th e  four-ply hose. 
Life of th e  hose is unknow n. A t th e  tim e  th e  2-in. 
iron pipe was changed to  2-in. ex tra-heavy  iron pipe, 
50 ft. of 3 in . iron  pipe, ru b b er lined , was p u t  in to  
th e  line for a tria l. T his p ipe  h ad  ¿-in . walls and 
a  .¿-in. ru b b er lining, th e  inside d iam ete r thus 
being 2 ¿-in. T his section of pipe was exam ined 
w henever op p o rtu n ity  afforded. A fter i t  h ad  been 
in  service over one year, and  h ad  handled  around 
80,000 tons of fill, a piece w as b rough t to  th e  
surface for b e tte r  exam ination . A close inspection  
revealed no ap p aren t w ear on th e  rubber lining. 
T he iron p ipe h ad  ru sted  on th e  outside, b u t no t 
enough to  w eaken it. Sections of th e  pipe are 10 ft. 
in  length  and are jo ined by  m eans of rubber-faced 
flanged couplings. T he ru b b er on th e  face of th e  
couplings allows th e  line of th e  p ipe to  be changed 
abou t 20° w ith o u t bending th e  pipe. T his is 
accomplished by  tig h ten in g  th e  flange bolts on one 
side m ore th an  those on th e  o ther. W hile on th e  
surface, a piece of th is  rubber-lined p ipe was 
ben t cold 90°. The centre  of th e  bend was cut, and 
an  exam ination  showed th a t  th e  ru b b er d id  no t 
wrinkle or come loose from  th e  p ipe. T his will 
perm it bending th e  p ipe to  an y  desired curve. Two 
thousand  feet of th is  p ipe  has been ordered to  
replace th e  rubber hose now in  service.

S u r f a c e  m a p  s h o w i n g  t h e  s a n d - f i l l  l in e

BET W EE N  CONCENTRATOR AND CLASSIFIER.

first sill door and  th en  seeps ou t between the 
cribb ing  to  th e  d rif t below, th e  burlap on the 
lower p a r t  of th e  m anw ays and ore-passes rotted 
o u t a fte r  th e  stope had  been filled a  number of 
tim es. To e lim inate  th e  spills caused by the burlap 
giv ing w ay  i t  was decided to  line th e  inside of all j :±t
stope ore-passes and  m anw ays w ith  2-in. plank. n-aj
T his was necessary to  p ro tec t th e  cribbing in the | n
ore-passes, regardless of th e  sand  fill, as some trouble bio
had  been experienced w ith  th e  cribbing cutting 
o u t before th e  stope h ad  been tak en  up to the 
level above. B urlap  is also used in  some stopes Ja, 
along th e  frac tu red  shale hanging wall. W hether or 
n o t th e  use of bu rlap  along th e  hanging wall is J
profitable or does an y  real good is doubtful.

T o n n a g e  a n d  C o s t s .— From  Ja n u a ry  1, 1928, 
to  O ctober 1, 1928, a  to ta l  of 63,354 tons of classified 
m ill tailings was p u t in to  th e  m ine for stope filling.
T he average cost was 35-3 c. p e r ton  of sand fill, 
d ivided as follows : L abour, 15-6 c. ; power, IT  c .; 
supplies, 18-6 c.— a to ta l  of 35-3 c. The labour 
cost includes all labour connected w ith  sand filling, 
pum ping th e  classifier, and  also th e  tw o m en on each 
sh ift engaged in  changing o r p lacing  pipe and 
handling th e  discharge in  stopes, to g e th e r w ith  the 
labour required to  clean up  spills.
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T a b l e  I.— Screen Analysis of Tailing as Discharged 
from  M ill.

*̂>11 lie ir

Mesh. D irect, Cumula
V/o %

Plus . 48 20 20
Plus . 65 10 30
Plus . 100 8 38
Plus . 200 11 49
Minus . 200 51 51

100 100
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T a b l e  II .— Average Screen Analysis of Classifier 
D ischarge.
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Plus . 48 40 40
Plus . 65 20 60
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The cost of supplies is div ided as follows :—
Pipe . . 1TO c. pe r ton  of fill placed.
Miscellaneous . 2 2 c. per ton  of fill placed.
Burlap . . 5-4 c. p er to n  of fill placed.

T a b l e  I I I .— Sand-Fill D a ta  for Septem ber, 1928. 
Total tons of m ill ta ilings . . . 24,018
Per cent of to ta l to  classifier . . 55-5
Total tons to  classifier . . . .  13,400
Per cent of to ta l ta ilin g  in to  classifier 

discharged as m ine fill . . 46-5
Total tons of sand to  m ine . . 6,240
Tons of solids, including classifier overflow 

and tailings pum ped d irect to  the  
tailing pond . . . . .  17,778

Per cent of to ta l m ill ta il placed in  the  
mine as fill . . . . 26
Individual item , costs n o t including in sta lla ­

tion, are :—
10-oz. b u rlap : 11J c. per yd. 3 ft. w ide 30 yd. rls. 
Extra heavy pipe : 30 c. per ft. 10 ft. lengths.
4-ply special 2 in. rubber hose : ST60 per ft. 40 ft. 

lengths.
4-ply special 2 in. rubber hose: $T 68 per ft. 40 ft. 

lengths.
Rubber-lined pipe, 3 in. inside d ia m e te r : S3'00 per 

ft. 10 ft. lengths.
W ith the installation  of 2,000 ft. of the  3-in. 

rubber-lined pipe, a  sam ple of which has apparen tly  
shown no wear of th e  lin ing  a fte r being in  use one 
year, and on th e  basis of a conservative estim ate  
of its life of service a t  one and one-half years, the  
amount of fill placed in  th e  m ine for th is  period 
remaining th e  sam e as in  th e  past, th e  cost of 
pipe for handling an estim ated  126,526 tons of fill 
in one and one-half years would be 0-0475 c. per 
ton. The labour cost w ith  the  3-in. pipe in  operation 
should be cu t a t  least in  half. W ith  an estim ated 
additional cost of 1J c. per ton  for replacing feeder 
pipe lines in to  th e  stopes, th e  to ta l cost for pipe 
should be around 6 c. pe r ton  of sand placed in  th e  
mine.

In the near fu ture  i t  will be possible to  run  a raise 
from the m ine connecting w ith  th e  surface a t  the 
bottom of the  mill. The classifier will th en  be m oved 
to the mill, th e  sand pum p elim inated , and all the  
sand fill handled by  grav ity . As th e  larger p a rt 
of the m iscellaneous cost of 2-2 c. per ton  is m ade up

of sand-pum p costs, the  miscellaneous cost should 
be cu t to  |  c. per ton . This arrangem ent w ith  the 
sand pum p elim inated  should also cu t th e  power 
cost from  1-1 c. per ton  to  0-5 c. per ton . W ith  th e  
3-m. rubber-lined  pipe in  place and th e  classifier 
a t  th e  m ill as planned, estim ated  sand-fill costs 
would be approxim ately  as follows :—

Cents. Supplies. Cents.
7-8 P ipe . . . 6 - 0L abour

Pow er
Supplies

0-5
11-9

Miscellaneous
Burlap

0-5
5-4

20-2 11-9
In  general, several in te resting  facts have been 

determ ined. I t  has been found th a t  100 ft. of head 
in  th e  sand-fill p ipe will force th e  sand 400 ft. along 
a drift. The use of th readed  or p lain  unlined 
flanged couplings on p ipe has n o t proved sa tis ­
factory. Large stopes can be filled in  any  desired 
p a rt, ends or centre, by  building sm all sand dams

S e c t i o n  o f  3 £  i n . i r o n  p i p e , w i t h  w a l l s  J  i n . 
TH ICK  AND HAVING A J  IN . RU BBER L IN IN G . The 
inside d iam eter is 2 j  in. This pipe has handled 
abou t 85,000 tons of sand fill and has been in 
service more th an  one year w ith  no appreciable sign 
of w ear on th e  rubber lining. The ben t piece is a 
section c u t from th e  centre of a  90-deg. tu rn  p u t 
in to  th e  pipe a fte r  i t  was tak e n  o u t of th e  m ine, 
showing th a t  bending does n o t loosen or d isto rt th e  
rubber lining. The p ipe is apparen tly  less th an  
J  in. th ick  in  photograph, owing to  rusting  from the  

outside.

w ith shovels and placing the  discharge p ipe behind 
th e  dams. W ith  th e  use of classified tailings, from 
which th e  slime has been rem oved, i t  is found 
th a t  in  24 hours practically  all th e  w ater has se ttled  
ou t and  passed in to  th e  d rift below. The sand 
fill en ters all cracks and  fissures along b o th  walls, 
form ing a b e tte r  p illar th an  could be obtained 
w ith  th e  use of rock fill.

Use of sand fill has cu t down the num ber of fill
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raises necessary in  th e  larger stopes. P reviously 
i t  was necessary to  have one every  80 ft. W ith  th e  
sand fill, one every  200 to  300 ft. is am ple as the  
sand can be p iped  to  any  p a r t  of th e  stope.

In  1924, before any  null ta iling  had  been p u t in to  
th e  m ine as fill, 112,805 tons of surface fill was 
placed in  th e  m ine a t  a  cost of 55 c. pe r to n  of fill. 
The present cost of 35-3 c. shows a saving of 19-7 c. 
per to n  of fill.

Before installing  th e  sand fill system , p roduction  
from th e  m ine was lim ited  by  th e  am ount of surface 
fill available. As th e  m ine becam e deeper, th e  use 
of surface fill necessitated long crosscuts on each 
level to  th e  fill raises. I t  was also necessary to  tram  
all th e  surface fill from th e  central raises to  b ranch  
raises or to  th e  stope being filled. D uring  th e  ra in y  
season th e  fill becam e stick y  and  was extrem ely  
hard  to  handle. The surface fill th en  h ad  to  be 
spread in  th e  stopes, usually  by  hand, as scrappers 
were unsatisfactory  when th e  fill was w et. Use 
of m ill ta ilin g  as fill has e lim inated  all the  difficulties.

C o n c l u s i o n .— Classified m ill tailings for stope 
filling instead  of glory-hole surface w aste has proved 
a success a t  M inas de M ataham bre. The o u t­
standing advantages of th e  classified m ill tailings, 
or sand fill, over surface w aste filling are :— (1) Ease

of handling  : T here is no m ucking, no tramming,
no spreading of fill in  stopes, and  no change in 
handling  conditions regardless of surface weather 
conditions.

(2) Sand fill is availab le  for a stope in one part 
of th e  m ine and for one in  a n o th e r p a r t of the 
m ine th e  sam e day, if desired. A change in pipe 
connections from  one branch  line to  another is all 
th a t  is required .

(3) Few er fill raises from  stopes to  the  levels 
are needed w ith  sand fill, as i t  can be piped to any 
p a r t  of a  stope.

(4) Sand fill form s a hard , even floor in  the  stopes, 
m aking  for less d ilu tion  of th e  ore w ith  waste.

From  Ja n u a ry  1, 1928, to  O ctober 1, 1928, a 
to ta l of 63,354 tons of classified m ill tailing has 
been p u t in to  th e  m ine for stope filling. The average 
cost was 35-3 c. p e r  to n  of sand  fill.

W ith  th e  in sta lla tio n  of 3-in. rubber-lined pipe to 
replace th e  ru b b er hose now in  service, and the 
m oving of th e  classifier to  th e  m ill as planned, 
e stim a ted  fill costs p er to n  of sand will be 20-2 c. 
M ine p roduction  is no longer lim ited  or held up 
by  th e  lack  of availab le  stope filling, for, within 
certa in  lim its, th e  m ore ore m ined, the more 
tailings are available  for stope filling.

POSTM ASBURG M A NG A N ESE DEPOSITS.
In  th e  M a g a z i n k  for May, 1927, ab strac ts  from  

a p ap er b y  A. L. H all read  before th e  Geological 
Society of South  Africa, includ ing  h is m ap, were 
given. The discovery of im p o rtan t m anganese 
deposits along th e  G am agara ridge, ex tend ing  from  
four and  a  ha lf m iles W .N .W . of P ostm asburg  
for abou t 38 m iles in  a n o rth erly  d irec tio n  has 
a ttrac ted  considerable a tte n tio n  to  th a t  p a r t  of 
th e  Cape Province. The exp lo ra to ry  a c tiv ity  
which followed resu lted  in  fu rth e r discoveries of 
m anganese in  th e  neighbouring  K lipfon tein  hills. 
The n a tu re , occurrences, and  probable  e x te n t of 
th e  -orebodies have become th e  sub ject of m uch 
in q u iry  and  debate. I t  soon becam e ev id en t th a t  
there  is a  s trik in g  d iv ers ity  of op in ion as fa r as th e  
form  and  orig in  of th e  m anganese deposits are 
concerned, and  as to  w he ther th e re  is sufficient 
high-grade ore for profitable m ining. I t  was 
desirable, therefore, to  acquire m ore in form ation  
on th e  subject, and  for th is  reason th e  D irecto r of 
th e  Geological Survey of th e  U nion of South  Africa 
deputed  Dr. L. T . Nel to  m ake a de ta iled  survey  
of th e  orebodies and  th e  su rrounding  geological 
form ation.

The following is ab strac ted  from  his rep o rt :—
D ealing w ith  th e  s tra tig rap h y  he m akes th e  general 

s ta tem en t th a t  th e  geological form ations exposed 
w ith in  th e  area  surveyed are d o m in an tly  of 
sed im entary  origin, b u t include a  group of ex trusive  
lavas, some dolerite  dykes, and  also a  few k im b erlite  
pipes. P lu ton ic  rocks are n o t p resen t. R ecen t 
accum ulations of surface lim estone and  red sand, 
w ith  occasional gravel patches cover wide stre tches 
of ground and  conceal th e  underly ing  form ations. 
All th e  rocks are non-fossiliferous, and, w ith  th e  
exception of certa in  dolerite  dykes, th e  k im berlite  
pipes, and superficial deposits, are p robab ly  of 
pre-C am brian age. T hey  are given in  s tra ti-  
graphical order in  th e  tab le  below.

A fter dealing a t  len g th  w ith  th e  general geology 
of th e  area and th e  s tru c tu ra l geology he proceeds

to  a de ta iled  ex am in atio n  of th e  m anganese deposits 
them selves, w hich  occur (a) along th e  Gamagara 
ridge, (b) in  a series of de tached  hills comprising 
th e  K lipfon tein  ridge, and  (c) on some of the 
p ro m in en t so lita ry  kopjes or low rises which are 
ou tliers of th e  rocks bu ild ing  th e  m ain  ridges. Of 
these  occurrences th e  la s t m entioned are only small 
irreg u lar p a tches of ore, fa r  a p a rt, and of little 
econom ic im portance. The m ost im p o rtan t deposits 
are those of th e  G am agara and  K lipfontein hills; 
in  o th er words, th e  deposits occur chiefly within two 
belts of co u n try  roughly  paralle l to  one another 
and  convenien tly  referred  to  as th e  W estern or 
G am agara and  th e  E aste rn  or K lipfontein  belts.

The ore deposits of one b e lt differ from those of 
th e  o th e r in  shape and  dim ensions and in  the  nature 
of some of th e  associated rocks, b u t wherever 
m anganese is found i t  is alw ays close to, and in 
places m ay  even re st d irec tly  on, th e  dolomitic 
lim estones of th e  C am pbell R and  Series. This fact 
m ay  lead one to  suspect th a t  th ere  is some connec­
tio n  betw een th e  m anganese and limestones, and 
also th a t  th e  form er m ay  be present a t other 
localities in  th e  neighbourhood where th e  top of 
th e  C am pbell R and  Series is exposed. There is 
no ind ication , however, of th e  ore along the  base of 
th e  com paratively  und istu rb ed  Lower Griquatown 
beds form ing th e  low hills to  th e  eas t of the  Klip­
fontein  ridge, nor is m anganese known to  occur 
along th e  sam e horizon in  th e  adjoining areas. 
On th e  o ther hand  th e  m anganese of th e  Gamagara 
ridge is associated w ith  th e  basal m em bers of the 
G am agara Series, so th a t  th e  base of th e  Matsap 
group, w ith  which th e  G am agara beds are correlated, 
m ight also have offered conditions sim ilarly  favour­
able for th e  deposition  of th e  ore, b u t again there 
is no sign of ore along th e  eas te rn  flanks of the 
Langebergen where th e  M atsap Series rests uncon- 
form ably on th e  U pper G riquatow n beds.

In  th e  W estern  b e lt th e  m anganese deposits, 
following th e  unconform able co n tac t betw een the 
G am agara Series and  th e  Cam pbell R and  Series



Formations. Series. Thickness. Rock Types. Igneous In trusions.

Superficial
Deposits.

Calcareous tu fa , 
sand, gravel.

K im berlites, 
K arroo dolerites.

W aterberg 
System (?)

Gam agara* From  a  few 
feet up  to  
ab ou t 1,200 
feet.

U nconform ity.

Q uartzites, shales, 
flagstones, con­
glom erates and 
breccia.

D iabases or dolerites.

Transvaal
System.

U pper Griqua- 
town.

Ongeluk
Volcanics.

Lower Griqua- 
town.

Campbell
Rand.

± 2,500 ft.

± 3,600 ft. 

± 3,000 ft.

±  5,000 ft.

B anded ironstones, 
jaspers, lava, 
qu artz ite , lim e­
stone.

Basic lavas in  p a r t  
am ygdaloid, red 
jaspers.

Banded ironstones, 
jaspers, shales, 
flagstones, 
qu artz ite , lim e­
stones, til l ite , 
and B linkklip  
breccia.

Dolom ite, lim e­
stone, cherts, 
and shales.

* Form erly  known as Lower M atsap.

crop out generally along th e  eastern  slopes of the  
ridge ; now and again  th ey  are rig h t on th e  top, 
but on Beeshoek No. M.81 and  D oornfontein 
No. M.82, where th e  ridge gradually  sinks down to  
the general level of th e  surrounding country  the  
ore is seen on th e  w estern  slopes or on th e  level 
ground. The slopes of th e  ridge are often  also 
thickly strew n w ith  m anganese rubble which has 
rolled down from th e  outcrops h igher up. Much 
of this m anganese rubble is rich  ore. W ith  the  
partial denudation  of th e  G am agara beds extensive 
masses of ore were laid  bare which are d istrib u ted  
over slopes, th e  in clination  of which conforms 
to the w esterly  d ip  of th e  G am agara Series. 
Excellent illustra tions of th is  phenom enon are 
frequently afforded along th e  G am agara ridge 
so th a t large q u an titie s  of m anganese ore are av a il­
able on th e  surface of th e  ground. A few outliers 
of manganese ore capping so lita ry  dolom ite kopjes 
near the m ain  ridge ind ica te  a form er extension 
of the ore sheet to  th e  east.

The im pression generally gained a t  first is th a t  
the manganese ore is in  th e  form  of a bed or of 
sheet-like bodies of sed im entary  origin conform ing 
to the dip and strik e  of th e  overlying m em bers of 
the Gam agara Series, y e t, on closer exam ination , 
they seem to  be tab u la r  or irregu larly  shaped ore- 
bodies th a t  do no t coincide w ith  the  bedding b u t 
deviate from  th e  d irections of dip and strike  to  cut 
across various horizons of th e  enclosing sedim ents. 
The m anganese ore then , a lthough it  seems to  
conform in  a  general w ay to  th e  bedding of the  
enclosing sedim ents, is n o t confined to  a single

horizon in  th e  lowermost zone of th e  G am agara 
Series. M oreover, i t  is q u ite  possible for tw o or 
more orebodies to  be p resen t in  th e  rock sequence 
betw een th e  dolom itic lim estones and th e  Gam agara 
quartz ites.

The tru e  average th ickness of th e  manganese 
deposit is very  difficult to  determ ine owing to  its 
folded or broken character, th e  uneven floor on which 
i t  lies, and, where no t covered by  sedim ents, the  
possib ility  of its  having been p a rtly  denuded away. 
On those w ide dip slopes chiefly occupied by the  
m anganese, as a t  G loucester No. 13 and  Bishop 
No. 51, th e  ore sheet is m ostly  very  th in , th e  
irregu larities of th e  dolom itic lim estone floor 
p ro trud ing  th rough  every  now and again. In  
betw een these ridges or bulges there  are depressions 
filled w ith  a sequence of rocks th a t  occasionally 
m ay  extend from th e  m anganese ore below rig h t 
up to  th e  shale group. The m anganese layer itself 
is subject to  appreciable changes in  thickness 
when followed from  place to  place and  sudden 
varia tions w ith in  short distances m ay even tak e  
place. In  some of th e  Beeshoek and D oornfontein 
prospect workings th e  ore m ay be th ree  feet or less 
th ick , y e t in  th e  C alvert of Lace’s G oat cuttings 
s itu a ted  on these farm s, masses are exposed in 
places fully tw en ty  feet or more th ick . On 
Gloucester, th e  orebody laid  open in  some p its  
appears to  be a t  least tw elve feet th ic k ; on th e  
sou thern  boundary  of B ishop No. 51 i t  is about 
seven feet, while on K ing No. 47 and  Bruce No. 38 
occurrences hard ly  exceeding four feet in  thickness 
were noticed.
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W hile th e  persistence of m anganese ore over m any  
m iles and th e  enorm ous tonnages availab le  in  a 
deposit which behaves m uch like  th a t  of an  in te r ­
bedded sheet, are charac te ris tic  of th e  w estern  
be lt, in  th e  easte rn  belt, on th e  o th er h an d  a regu lar 
orebody, ex tend ing  unbroken  along th e  len g th  of 
th e  K lipfon tein  hills, does n o t ex ist. In stead , 
sca tte red  orebodies occur a t  irreg u lar in tervals . 
In  th e  w estern  b e lt th e  m anganese underlies, or 
is in te rca la ted  w ith , th e  basal m em ber of th e  
Gam agara Series, b u t in  th e  K lip fon te in  area  i t  is 
a t  or near th e  co n tact of th e  ch ert breccia  w ith  
th e  overlying B linkk lip  breccia ; i.e. i t  is e ith e r 
in  th e  chert breccia or in  th e  low erm ost p a r t  of th e  
B linkk lip  breccia. Thus in  th e  tw o be lts  th e  ore 
is found in  rocks of w idely different ages, w hich  
cannot be reconciled w ith  th e  form er existence 
of an  extensive  in te rb ed d ed  ore sheet. M oreover, 
th e  survey  of th e  K lipfontein  hills has clearly  shown 
th a t  th e  no tio n  of a  continuous ore sheet, affected 
b y  local d isturbances and  dissected b y  w eathering  
agents, does n o t agree w ith  th e  observed m ode of 
occurrence of th e  orebodies.

In  th e  K lip fon tein  area  and  also on th e  n o rth e rn ­
m ost p a r t  of th e  G am agara b e lt, th e  ore is m ostly  
p resen t in  a chert breccia. This, especially near 
th e  con tact w ith  B linkk lip  breccia, tends to  form 
round or hum m ocky outcrops w ith  a b lack  polished 
appearance on th e  w eathered  surface, caused by  a 
th in  veneer of e ith e r m anganese or iron  oxide. 
T hey  th en  b ear a close resem blance to  outcrops 
of m anganese ore, even w hen approached to  w ith m  
a few yards, so th a t  w ith o u t close observation , 
these b lack  siliceous rocks are read ily  m istaken  for 
th e  ore. T heir m ore or less co n stan t presence along 
or near th e  base of th e  B linkk lip  breccia could 
easily lead to  th e  erroneous im pression of an  ore 
b and  th a t  extends r ig h t th rough  th e  hills, especially 
where th is  breccia forms a more or less pe rsis ten t 
k ran tz  round th e  tops of th e  hills (e.g. T haak- 
w aneng No. 14).

If  th e  d is tr ib u tio n  of th e  m anganese ore is 
exam ined carefully, th e  fact is revealed  th a t  i t  
occurs as d isconnected m asses vary ing  g reatly  in  
size and  shape, and  sca tte red  a t  irregu lar in te rv a ls  
th rough  th e  chert breccia or th e  ad jacen t p a rts  
of th e  B linkk lip  breccia. T here m ay  be fla t or 
tab u la r  shaped bodies in  some localities, elsewhere 
again  p its  have disclosed funnel, chim ney or 
irregularly  shaped masses. The tab u la r  ty p e  of ore 
body is generally  found a t  or near th e  surface of th e  
ground inclined  a t  th e  sam e angle as th e  h ill slope, 
filling form er rock fissures and  crevices, or in te r ­
calated  w ith  th e  ferruginous breccia or less broken 
red  shaly  rock of th e  B linkk lip  breccia  fo rm ation , 
in  which case i t  ten d s  to  conform  to  th e  d ip  of th e  
surrounding  rocks if th is  has n o t been en tire ly  
ob lite ra ted  by  local disturbances. The flat-shaped 
bodies v ary  considerably in  th ickness and are ap t 
to  dwindle aw ay a lto g e th e r in  a  com paratively  
sho rt d istance. T he g reater num ber of th e  m an ­
ganese ore occurrences w ith in  th e  easte rn  b e lt are 
e ith e r irregu lar or funnel-shaped m asses. M any 
of th e  deepest p its  in  th is  t r a c t  were su n k  on th e  
outcrops of such orebodies, and  some, though  
tw en ty  and  m ore feet deep, have  n o t passed th rough  
th e  ore.

T he deposits of th e  E as te rn  b e lt, lik e  those of th e  
W estern  belt, also show d is tin c t and  exactly  
sim ilar signs of d istu rbance. D etached  ore-blocks 
em bedded in  a dark , redd ish  or chocolate coloured 
g ravelly  sub-soil, are also found here. Such

occurrences give th e  im pression th a t  th e  ore was 
orig inally  form ed a t  th e  outcrops of rocks either as 
la te rit ic  b lankets, or by  th e  orebodies, instead of 
being  a b ru p tly  cu t off a t  th e  surface, spreading or 
bending over th e  ad jacen t rocks. In  th e  course of 
tim e  th e  rocks u n d e rn ea th  were g radually  removed, 
so th a t ,  as a  re su lt of se ttlin g  down to  lower and 
lower levels, th e  flat bodies of th e  m ore resistant 
m anganese ore becom e b roken  in to  angular blocks 
and  sm aller fragm ents. Besides th e  breaking up 
of th e  ore deposits in  th is  m anner th ey  have also 
been sub jected  in  som e localities to  irregular 
folding, puckering , and  sh a tte rin g  in  conjunction 
w ith  th e  surrounding  rocks. Such disturbances 
were m ost p robab ly  produced b y  th e  settling and 
caving in  of overly ing  s tra ta  in to  solution channels. 
T hus w hile ore of h igh  grade is found in  th e  Eastern 
as well as in  th e  W estern  belt, th ere  are in  the mode 
of occurrence and  d is tr ib u tio n  of th e  ore deposits 
several im p o rta n t differences, w hich may be 
sum m arized as follows —

(1) T he m anganese deposit of th e  W estern belt 
ten d s to  form  continuous outcrops extending for 
m any  hundreds, even thousands of yards, whereas 
in  th e  E as te rn  belt, de tached  orebodies occur 
a t  irregu lar in tervals .

(2) The above difference is borne o u t by the fact 
th a t  w hile in  th e  W estern  b e lt th e  form  of the ore 
deposit a t  th e  surface is, in  general, like th a t of a 
sheet, th e  E as te rn  b e lt is largely  characterized by 
vertica l, h igh ly  irregu lar orebodies w ith  relatively 
sm all la te ra l ex ten t.

(3) In  th e  W estern  b e lt, therefore, th e  available 
tonnage is c learly  v ery  m uch larger th an  in the 
E as te rn  belt.

(4) In  th e  W estern  b e lt m anganese ore is 
associated  w ith  a sequence of rocks different from 
th a t  in  th e  E as te rn  be lt, i.e. in  th e  tw o belts the 
ore is found in  rocks of w idely different ages.

(5) C onsequently  th e  m anganese deposits of the 
tw o belts are n o t c ircum denuded outliers of a former 
ore-sheet of regional ex ten t.

The N ature and Quality o f the Manganese Ores.— 
The m anganese ore of th e  Postm asburg region 
tak es th e  form  of tw o or m ore of th e  oxides of 
m anganese. T here are tw o principal varieties, 
one m assive or non-crystalline, and the  other 
c rystalline . These m ay  occur separately but 
generally  are in tim a te ly  associated w ith  one another 
in  various degrees of adm ix tu re  w ith o u t any sharp 
line  of separa tion . Occasionally th e  ore has a 
banded  appearance due to  a lte rna tions of the 
b rig h t c rystalline  and  duller m assive varieties. 
In  b o th  th e  W estern  and  E aste rn  belts variations 
in  th e  grade of ore occur n o t only along th e  strike, 
b u t also across th e  deposits, while layers of high- 
grade m anganese m ay  a lte rn a te  w ith  layers of 
m anganiferous iron  ore. F o rtu n a te ly  th e  general 
tendency  of iron  and  m anganese to  separate  again 
revealed itself during  th e  period  of deposition of 
these ores, so th a t  m any  an  orebody rem ains uniform 
in  com position over appreciab le  d istances while 
sharp  lines of dem arca tion  and  a b ru p t transitions 
betw een m anganese and  iron ores m ay  frequently 
be seen. E ven  w here th e  passage betw een the  two 
is gradual th e  m iddle p o rtio n  of th e  manganiferous 
deposit often  co n stitu tes  rich  ore. L arge quantities 
of excellent grade ore, w hich rem ains uniform 
in  com position for some distance, m ay  th u s be readily 
separa ted  from  in ferio r m a tte r  th a t  is too high in 
iron. On th e  m anganese fields th e  q u a lity  of 
th e  ore depends largely  on  th e  co n ten t of iron
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which, in fact, is th e  m ost harm ful ingred ien t on 
the ores of the  d is tric t, bu t, as a lready po in ted  out, 
it can largely be avoided by  selective m ining and 
sorting. There are m ix tu res of m anganese and 
iron oxides in  all p ropositions, th e  percentage of 
iron increasing as th a t  of th e  m anganese decreases. 
The ores range from  m assive bodies of practica lly  
pure hem atite on th e  one hand  to  rich  thoroughly  
ferrograde ore on th e  o ther, w ith  less th an  0-4% 
iron. W hen th ey  do n o t occur in  separa te  masses, 
with sharply defined contacts, th e  one passes 
imperceptibly in to  th e  o ther, and  th e  tw o m ay

free from  harm ful ingredients ; as th is  is associated 
w ith  h igher grade m anganese ore, th e  tw o could 
easily be worked in  conjunction. The inform ation  
available is insufficient to  determ ine w ith  any  
degree of accuracy th e  average m anganese and 
iron con ten ts in  th e  ore over th e  whole leng th  of 
th e  W estern  belt.

Judging  from th e  extensive outcrops of m anganese 
ore and th e  evidence afforded by m any  prospecting  
p its  and  trenches, th e  available  tonnage of m an­
ganese ore is enorm ous and  m ust run  in to  m any  
m illion tons. According to  th e  analyses of num erous

A n a l y s e s  o f  V a r i o u s  G r a d e s  o f  O r e .
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I II . I I I . IV . \ r.

Manganese dioxide 22 45 31 6 42 7 51 2 42 9
M anganous oxide 9 9 3 75 6 5 9 55 32 35
Ferric oxide 55 85 49 45 38 7 21 45 6 1
A lum ina . . . . 5 3 4 9 1 25 6 45 5 75
B arium  oxide . 1 75 0 08 6 28 2 05 2 85
Calcium oxide . 0 3 0 65 0 55 0 55 1 45
Silica . . . . 1 5 4 8 1 4 1 1 4 65
Sodium oxide . 0 2 0 2 0 3 1 5 0 25
Potassium  oxide 0 15 0 8 1 9 2 1 0 04
Sulphur . . . . 0 04 0 05 0 05 0 09 0 19
Phosphoric oxide 0 15 0 2 0 1 0 15 0 1
M oisture . . . . 0 6 1 4 0 4 0 9 0 4
W ater of constitu tion 2 0 2 6 0 95 2 85 2 65

100 19 100 48 101 08 99 94 100 08

M etallic m anganese . 21 85 22 87 32 02 39 75 52 16
M etallic iron 39 06 34 59 27 07 15 00 4 27
Phosphorus 0 07 0 09 0 04 0 07 0 04

Specific G rav ity 4 64 4 09 4 43 4 19

Magnesium Oxide..—All of th e  sam ples contain  strong traces of m agnesium  oxide.
Carbon D ioxide.— All of th e  sam ples con tain  carbon d io x id e ; th e  am ounts vary  

from  0 ■ 04 to  0 • 09% in  th e  samples.
Chromic Oxide..—Sam ple No. V contains 0-06%  of chrom ic oxide. No chrom ium  

was found in  any  of th e  o th er samples.
T itan iu m  Oxide.— Traces of t i ta n ia  were found in  all samples.
Arsenic Oxide.-—Traces of arsenic were found in  Sam ple No. IV . No arsenic was 

found in  any  of th e  o ther samples.
Lead, N ickel, and Cobalt could n o t be identified in any  of th e  samples. A n a ly s t:

H . G. W eall, F .I.C ., G overnm ent Chemical Laboratories, Johannesburg.
I. Shaly ty p e  of m anganese ore from  th e  no rthern  p a rt of K ing No. 47.
I I . Ferruginous breccia p a rtly  replaced by m anganese oxide. From  dum p of 

tren ch  on sou thern  p a r t  of Beeshoek No. M. 81.
I I I .  Shaly ty p e  of m anganese ore, from western slopes of ridge on northern  p a rt 

of Beeshoek No. M. 81.
IV. M anganese ore showing shaly cleavage, from S.E. corner of Bishop No. 51.
V. M anganese ore contain ing  some reddish  m anganese diaspore, from  a trench  on 

th e  sou thern  p a r t  of Paling  No. M. 87.
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sometimes be so in tim a te ly  m ingled th a t  i t  is 
impossible to  te ll w hether one is dealing w ith  a 
mechanical m ix ture  or a chem ical com bination. 
In this range of m anganiferous iron and ferruginous 
manganese ores o ther constituen ts occur in  negligible 
amounts. Should a dem and for th e  more ferruginous 
(non-ferrograde) ty p e  of ore, w ith  less th a n  40% 
manganese, be created , th en  th a t  of th e  Postm asburg 
area will prove a m ost valuable asset in  th e  d irect 
m anufacture of m anganiferous pig iron, because 
of the enorm ous supplies available practically

sam ples collected in  th e  fields i t  seems th a t  th e  
greater p a r t  of th e  deposits is m ade up of ore in  
w hich th e  m anganese con ten t ranges m ore or less 
betw een. 40 and 50% , b u t in  ad d itio n  to  th is  there  
are large reserves, th e  tonnage of which runs 
probably  in to  seven or e igh t figures, of h igh  grade 
ore carry ing  more th an  50% m etallic  m anganese. 
As regards th e  iron con ten t, trad e  specifications 
require  th a t  iron should no t exceed 7%  in  th e  
case of ferrograde ores. In  th is  a rea  large supplies 
are available conform ing to  th is  requirem ent, in
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fact th e  iron co n ten t in  some instances was found to  
be less th an  1 % . If, on th e  o th e r hand , th e  average 
iron con ten t of th e  ore could be tak en  over th e  whole 
ex te n t of th e  field th en  i t  would be found to  exceed 
th e  7% lim it. However, th e  chances are th a t  th e  
iron  co n ten t can easily be reduced by  selective 
m ining and careful sorting.

Sum m ary and Conclusions.—The m anganese 
deposits occur in  tw o d is tin c t trac ts  of coun try  
coinciding w ith  th e  tren d  of th e  G am agara and K lip- 
fon tein  ranges, and know n respectively  as th e  
W estern and E aste rn  belts.

M inor occurrences of ore are also found on som e 
p rom inen t lone kopjes or low rises w hich are 
outliers of th e  rock form ing th e  m ain  ridge, b u t 
these  are of little  economic im portance.

In  th e  W estern  be lt th e  ore, found over a d istance 
of abou t 38 miles, is generally associated w ith  th e  
basal m em bers of th e  G am agara Series, w hereas in 
th e  E aste rn  b e lt i t  occurs over a sh o rte r d istance 
an d  is e ith e r in  th e  B linkklip  breccia or in  th e  
underlying chert breccia, b u t usually  close to  th e  
con tact betw een th e  tw o form ations.

The ore deposits of th e  W estern  b e lt are m ore 
extensive and  continuous (except from  M acarthy  
No. 50 northw ards), th a n  those of th e  E as te rn  belt, 
so th a t  th e  tonnage available in  th e  W estern  belt 
is n a tu ra lly  v ery  great.

Ferrograde ore has been found in  th e  E aste rn  
belt, b u t th e  deposits of th is  tra c t  occur in  irregu lar 
detached masses th a t  can ha rd ly  be expected  to  
provide tonnages on a scale com parable to  th a t  
ind ica ted  in  th e  W estern  belt.

There are tw o principal varie ties of ore, th e  one 
m assive or non-crystalline and agreeing in  com ­
position  and properties w ith  psilom elane, th e  
o th er c rystalline  aqd corresponding in  certa in  
respects to  b rau n ite .

Generally th e  tw o varie ties are in tim a te ly  asso­
c ia ted  w ith  one an o th er in  various degrees of 
adm ix tu re  ; th ey  also occur in  con junction  w ith

an d  m anganiferous ironferruginous m anganese 
(hem atitic) ores.

T he tonnage  of m anganese ore available is 
enorm ous, even if th e  in ferio r grades be excluded. 
A pparen tly  th e  g rea te r bu lk  of th is  is made up of 
ore in  w hich th e  m anganese co n ten t ranges between 
40 and  50% ; th e re  are also large reserves of very 
h igh-grade ore carry in g  m ore th a n  50% metallic 
m anganese.

T he q u a lity  of th e  ore depends largely on the 
co n ten t of iron  as i t  is p rac tica lly  free from other 
harm ful ingredients.

O ver th e  en tire  fields th e  average iron content 
would probab ly  exceed 7%  ; i t  is n o t likely, how­
ever, th a t  i t  w ill be m ore th a n  14%. A t the same 
tim e  i t  has been proved  th a t  th e re  are extensive 
deposits y ield ing  ferrograde ore w ith  less than 
7%  iron.

W h at has a lread y  been  done on th e  fields shows 
th a t  rich  or ferrograde ore can  be readily  sorted 
in  p ractice  from  ore of in ferio r grade so th a t there 
should be no difficulty in  m ain ta in in g  an output of a 
high-grade product.

T he ore possesses superio r physical properties 
w hich  p rev en t an y  crum bling  or production  of fines 
d u ring  m in ing  operations, ensure very  little  loss in 
tra n s it ,  and  reduce loss from  flue d u st to  a minimum. 
The ore is also em in en tly  su itab le  for storage as 
th e re  is no a p p aren t ten d en cy  for i t  to  disintegrate.

Am ong th e  few m inerals occasionally found in the 
ore, th e re  a re  a n  unusual c la re t or rose-coloured 
m anganese-diaspore and  a  delicate  rose-coloured 
soda-rich m ica, rep resen tin g  probably  a new 
species of th e  m ica group.

T he m anganese ore deposits are considered to 
have  been form ed by  m etasom atic  replacement.

W hile is is n o t clear w here th e  manganese came 
from , th e  evidence is s trong ly  in  favour of its having 
been leached from  th e  C am pbell R and limestones 
and re p rec ip ita ted  as th e  oxide in  th e  situations 
w here i t  is now found.
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ANALYSIS O F C H R O M E  ORES

In  Industria l and Engineering Chemistry for A pril 
15, J . B. C unningham  and  T. R. McNeill describe 
m ethods for th e  d e te rm in a tio n  of chrom ium , iron, 
silica, alum ina, lim e and  m agnesia. The following 
is an  a b strac t from  th a t  descrip tion  :—

Determination o f Chromium.— Chrom ium  can 
be determ ined more qu ick ly  and  m ore accu rate ly  
on a separa te  p o rtio n  of th e  sam ple th a n  on th e  
sam e portion  used for de te rm in in g  th e  o th er 
constituents. One (T0000) gram , of th e  100-mesh 
ore, w hich has been dried  for 2 hours a t  105-110° 
C., is weighed, p referab ly  from  a w eighing b o ttle , 
transferred  to  a  30-c.c. Arm co iron  crucible, and  fused 
over a gas flame w ith  ab o u t 8 grm s. of d ry  sodium  
peroxide. T he fusion should be m ade by  revolving 
th e  crucible around th e  o u te r edge of th e  flame of 
a  laboratory  burner u n til th e  con ten ts have m elted 
down q u ietly  ; th e  tem p era tu re  is th en  increased 
to  a  m edium  red h e a t for 3 to  5 m inu tes and a 
ro tary  m otion  is given to  th e  fused m ate ria l to 
p reven t spraying. Suitable iron crucibles, conta in ing  
only a trace  of chrom ium , m ust be used.

W hen th e  crucible has p a r tly  cooled, and  while 
tig h tly  covered, i t  is tap p ed  on an  iron  p la te  to

loosen th e  fusion in  a solid cake. This is transferred 
to  a  600-c.c. covered b eak e r and  trea te d  w ith 200 c.c. 
of w arm  w ater. T he crucible is also rinsed with 
w ater. The so lu tion  is trea te d  w ith  60 c.c. of 
su lphuric  acid ( 1 : 1 )  and  5 c.c. of n itric  acid (sp. 
gr. T42) and  is th en  boiled for several minutes 
u n til all iron scale from  th e  crucible has dissolved. 
F rom  20 to  25 c.c. of a  0 '5%  solu tion  of silver 
n itra te , 1 or 2 drops of strong  potassium  perman­
ganate  (25 grm s. p e r litre) and  3 to  5 grms. of 
am m onium  p ersu lphate  (to oxidize th e  chromium 
com pletely) are added and  th e  liq u id  is then  boiled 
for 5 m inutes. T w en ty  c.c. of a  10% solution of 
sodium  chloride are in tro d u ced  and  th e  solution 
is boiled for 5 to  10 m in u tes  a fte r  th e  permanganate 
or any  m anganese d iox ide has com pletely dis­
appeared , to  m ake sure th a t  all chlorine has been 
expelled. The so lu tion  is cooled to  room  tempera­
tu re , trea te d  w ith  3 c.c. of phosphoric  acid (syrup, 
sp. gr. T725), and  an  excess of 5 c.c. of 0T  N  ferrous 
am m onium  su lphate  so lu tion  is added  from  a 100-c.c. 
b u re tte . T his w ill cause th e  red u ctio n  of the 
chrom ium  to  th e  tr iv a le n t s ta te , as show n by the 
following eq u atio n  :—
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rtn  ? e!?& w «H,SOt =  Cr^ s °4)3 +  3Fe2(S04)3 +  8H 20 .
The burette  read ing  is no ted  and  OT N  potassium
permanganate solu tion  is ru n  in  w ith  vigorous
stirring to  th e  first fa in t perm anen t darkening
of the clear green colour.

The excess of ferrous am m onium  su lphate  
naturally is oxidized to  ferric su lphate  ; wherefore, 
subtraction of th e  volum e of 0-1 N  potassium  
permanganate used from th e  volum e of 0-1 N  ferrous 
ammonium su lphate  tak en  gives th e  volume of 
0'1 N  ferrous am m onium  su lphate  requ ired  to  
reduce the chrom ic acid. The ferrous am m onium  
sulphate solution is p repared  by dissolving 39'2 
grms. of the  sa lt in  1 litre  of w a ter (1 c.c. =  0-001733 
gram, chromium) and i t  is standard ized  against 
OT N  potassium  perm anganate  ; th is  s tan d ard iza ­
tion must be m ade every  d ay  th e  solu tion  is used, 
as this gradually  grows w eaker as a resu lt of 
oxidation. The 0-1 N  potassium  perm anganate  
is standardized against pure sodium  oxalate.

Determination o f Iron  and A lum ina .— One-half 
(0-5000) gram, of th e  sam ple, which has been 
ground to  an im palpable pow der in  an  agate m o rta r 
and dried for 2 hours a t  105-110° C., is weighed 
preferably from a  weighing bo ttle , and  trea te d  
in a 300-c.c. covered casserole w ith  50 c.c. of sulphuric 
acid (1: 4) and 5 c.c. of perchloric acid (sp. gr. 1-54). 
The liquid is heated  gen tly  u n til fum es of su lphur 
trioxide are freely evolved. T his trea tm e n t should 
result in a com plete decom position of th e  ore 
except some chrome ores w hich con tain  quartz .

An alternate m ethod of decom position is to  fuse 
a 0-5000-gram, sam ple of th e  d ry  agate-ground ore 
with a m ixture of 5 grms. of sodium  carbonate  and 
2 grms. of powdered fused borax  (Na2B 40 7) in  a 
covered 50-c.c. p la tin u m  crucible. The fusion 
must be m ain tained  a t  a  tem p era tu re  of approxi­
mately 1100° C. for 20 m inutes, while a ro tary  
motion is given to  th e  crucible from tim e  to  tim e to  
stir up any una ttack ed  particles of ore on th e  sides or 
bottom. W hen cool, th e  m elt is dissolved in  50 c.c. 
of hydrochloric acid  (1 : 4)  contained in  a 300-c.c. 
covered casserole. F o rty  cubic centim etres of 
sulphuric acid (1 : 1) are added and the  solution is 
concentrated to  a  volum e of 40 to  45 c.c. ; 25 c.c. 
of methanol and 10 c.c. of hydrochloric acid (sp. 
gr. 1 • 19) are added, and  the  evaporation  is continued 
slowly un til fumes of su lphur triox ide  are given off. 
The m ethanol causes th e  vo latilization  of boron 
which, unless rem oved, m ight cause e rra tic  results.

After p a rtia l cooling, ab o u t 150 c.c. of w a ter and 
several c.c. of sulphurous acid are added to  reduce 
chromium to  th e  tr iv a len t s ta te , and th e  solution 
is boiled for several m inutes u n til all salts have 
dissolved. The gelatinous silica is then  filtered 
on a 9-cm. p ap er and  washed thoroughly  w ith  
hot water. The silica is ign ited  in  p latinum , 
first a t a dull red h ea t u n til th e  carbon has burned 
and finally a t  1100° C. for 10 m inutes. The crucible 
and silica are cooled in  a desiccator, weighed, and 
treated w ith  1 drop of su lphuric acid and  1 to  2 c.c. 
of hydrofluoric acid (48%), and th e  solution is 
evaporated to  dryness. The crucible is again 
ignited for a few m inutes a t  1100° C., cooled, and 
weighed. The loss in  w eight m ultip lied  by  200 
gives th e  percentage of S i0 2 in  th e  sam ple. The 
small residue w hich usually  rem ains is fused w ith  
about 0-5 gram , of potassium  pyrosulphate, then  
dissolved in  a few c.c. of d ilu te  hydrochloric acid 
and added to  th e  filtra te  from  the silica.

The solu tion  is trea ted  w ith  1 c.c. of n itric  acid

(sp. gr. 1-42) and boiled several m inutes to  oxidize 
th e  iron to  the  ferric s ta te . F ive grams, of am m onium  
chloride and  a considerable q u a n tity  of ashless 
paper pulp  are in troduced, and th e  so lu tion  is 
rendered  very  fa in tly  am m oniacal by  th e  add ition  
of d ilu te, filtered am m onium  hydroxide (1 : 4). 
The solu tion  is heated  to  boiling for 1 or 2 m inutes 
(no longer), th e  p rec ip ita te  is allowed to  settle , 
and  is th en  filtered and  washed ten  or twelve tim es 
w ith  a h o t 2 % so lu tion  of am m onium  chloride. 
The p rec ip ita te  is rinsed  from  th e  filter back  in to  
th e  beaker w ith  a  je t  of w arm  w ater, dissolved in 
75 c.c. of hydrochloric acid (1 : 4), and  th e  solu tion  
d ilu ted  to  200 c.c. A second am m onia separa tion  
is m ade in  a sim ilar m anner, th e  p recip ita tes being 
filtered on th e  sam e paper. The tw o filtra tes are 
com bined and reserved - for th e  de term ina tion  of 
lim e and m agnesia.

The hydroxide p rec ip ita te  is dissolved in  60 c.c. 
of h o t su lphuric acid (1 : 4)  and th e  solu tion  m ade 
up to  a  volum e of 150 c.c. Some ashless pap er pulp 
is added, th e  liqu id  is cooled to  ab o u t 20° C., and 
th e  iron and  tita n iu m  are p rec ip ita ted  by  the  
ad d itio n  (dropwise and  w ith  constan t stirring) of a 
freshly prepared, cold, 6 % so lu tion  of cupferron 
[am m onium  nitrosophenylhydroxylam ine, C6H 5- 
(NO)ONH4] in  sligh t excess. An excess is know n 
to  be p resen t when a drop of th e  p rec ip itan t forms 
a  w hite  p recip ita te  w hich goes quickly in to  solution.

The p rec ip ita te  is filtered on an  11-cm. paper 
w ith  th e  a id  of gentle suction, washed thoroughly  
w ith  cold 10% sulphuric acid, and ign ited  a t  a 
low tem p era tu re  in  a  porcelain or silica crucible. 
The resu lting  oxides are trea ted  in  a 150-c.c. beaker 
w ith  10 c.c. of hydrochloric acid (sp. gr. 1-19) and 
heated  u n til th e  iron  oxide has all dissolved. Iron 
is determ ined in  th is  solution by  th e  Zim m erm an- 
R ein h ard t m ethod. If  th e  de te rm ination  of 
tita n iu m  is desired, th e  ign ited  oxides are fused 
w ith  potassium  pyrosulphate, th e  m elt dissolved 
in  sulphuric acid (1 : 4), and  th e  tita n iu m  d e te r­
m ined colorim etrically. The iron  is th en  d e te r­
m ined in  th is  solution by  one of th e  approved 
m ethods.

The filtra te  from  th e  cupferron p recip ita te , which 
contains all of th e  alum inium  and  chrom ium , 
is concentrated  to  a volume of 40 to  50 c.c. ; 100 c.c. 
of n itric  acid (sp. gr. 1-42) are added, and th e  
evaporation  is con tinued  slowly u n til th e  volume 
has again  been reduced to  60-75 c.c. Potassium  
chlorate is n ex t added, a  few crystals a t  a tim e, 
to the  slowly boiling solution un til its  colour changes 
from green to  clear reddish yellow, ind ica ting  th a t 
th e  excess cupferron has been com pletely oxidized 
and  th e  chrom ium  converted to  th e  hexavalen t 
sta te . The solu tion  is th en  d ilu ted  w ith  300 c.c. 
of cold w ater, approx im ately  5 grams, of am m onium  
chloride and some ashless paper pulp are introduced, 
and th e  alum inum  is p rec ip ita ted  by th e  add ition  
of am m onium  hydroxide ( 1 : 4 )  in  very  fa in t 
excess. The liqu id  is boiled for 1 or 2 m inutes 
(no longer) and  th e  p recip ita te , a fte r hav ing  been 
allowed to  se ttle , is filtered and  w ashed ten  or 
tw elve tim es w ith  h o t 2 % am m onium  chloride 
solution. The alum inium  hydroxide is dissolved 
in  50 c.c. of ho t hydrochloric acid ( 1 : 1 )  and the  
p recip ita tion  w ith  am m onia and filtra tion  repeated  
as previously described. The p recip ita te  and filter 
paper are placed in  a weighed, covered p latinum  
crucible and ign ited  first a t  a low h ea t and finally 
to  constan t w eight a t  1100° C. The increase in 
w eight represents th e  am ount of A120 3 present
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in  th e  ore plus a  very  sm all am oun t of Cr20 3 and 
all of th e  P 20 5 in  th e  ore.

The phosphorus co n ten t of th e  chrom e ores usually  
encountered is so low th a t  th e  erro r in troduced  by 
its  inclusion w ith  th e  a lum ina is negligible, except 
when th e  h ighest accuracy is desired. To m ake 
correction for chrom ium , th e  oxides are fused 
w ith  6 to  8 grms. of sodium  carbonate , th e  fusion is 
dissolved in  w a ter and  filtered, and  chrom ium  is 
determ ined colorim etrically by  com parison w ith  a 
stan d ard  so lu tion  of po tassium  chrom ate prepared  
by dissolving 1 -867 grm s. of anhydrous potassium  
chrom ate in  1 litre  of w a ter (1 c.c. =  0-0005 gram. 
Cr). T he chrom ium  found, calculated  to  Cr20 3, 
is deducted  from  th e  w eight of th e  im pure  alum ina, 
and  th e  rem ainder is calculated to  percen tage of 
A120 3 in  th e  ore. If  desired, phosphorus m ay  
be determ ined  in  th e  solution a fte r th e  estim a tio n  
of chrom ium , calculated to  P 20 5, and  deducted  
from  th e  alum ina.

Determination o f L im e and M agnesia.— The 
combined am m oniacal filtra tes from  th e  iron  and 
alum inium  hydroxide p recip ita tes are m ade sligh tly  
acid w ith  hydrochloric acid, evapora ted  to  a 
volum e of approx im ate ly  150 c.c., and  cooled to  
15° C. T w enty  c.c. of a 10% so lu tion  of d iam ­
m onium  phosphate  are added and am m onium  
hydroxide (sp. gr. 0-90) is th en  slowly in troduced , 
drop by  drop, w ith  vigorous s tirr in g  u n til th e  
solution is am m oniacal and  a c rystalline  p rec ip ita te  
appears. F ifteen  c.c. of am m onia (sp. gr. 0-90) 
are added, th e  liq u id  is s tirred  thoroughly  and  
finally chilled b y  surrounding th e  beak er w ith  
crushed ice. A fter stan d in g  for several hours w ith  
frequent stirrin g , or p referably  overn igh t if allowed 
to  s tand  a t  room  tem pera tu re , th e  so lu tion  is 
filtered on a  9-cm. blue ribbon  paper, and  th e  
p rec ip ita te  is washed th ree  or four tim es by  decan ta- 
tio n  w ith  cold 2-5% am m onia w ater. Tw enty-five 
c.c. of hydrochloric  acid (1 : 1) are poured  th ro u g h  
the  filter, th e  filtra te  being collected in  th e  original 
beaker con tain ing  th e  bu lk  of th e  p rec ip ita te , 
and th e  filter is washed thoroughly  w ith  5%  h y d ro ­
chloric acid. The so lu tion  is d ilu ted  w ith  cold w a ter 
to  a volum e of 150 c.c., 3 c.c. of a  10% solu tion  
of d iam m onium  phosphate  are added, and  th e  
p rec ip ita tion  is repea ted  as p reviously  described. 
The p rec ip ita te  is allowed to  s tan d  for 2 hours 
surrounded b y  crushed ice, filtered, w ashed ten

or tw elve tim es w ith  cold 2-5% am m onia water, 
and  ign ited  in  a  w eighed p la tin u m  crucible, first 
a t  a dull red  h ea t u n til th e  carbon has been burned, 
and  finally to  co n stan t w eight a t  1000-1050° C.

The py rophosphate  p re c ip ita te  th u s  obtained— 
w hich will con ta in  all th e  lim e, m agnesia, any 
m anganese presen t, and  sm all am ounts of silica— 
is dissolved in  20 c.c. of h o t d ilu te  (1 : 4) hydro­
chloric acid, th e  so lu tion  is filtered  on a  7-cm. paper 
to  rem ove silica, and  th e  filter is washed well with 
h o t w ater. T he p ap er and  silica are ign ited  and the 
silica d e te rm in a tio n  is com pleted in  the usual 
m anner. T he w eigh t of silica found is deducted 
from  th e  w eight of th e  m agnesium  pyrophosphate 
ob tained  as p rev iously  described.

T en c.c. of su lphuric  acid ( 1 : 1)  are added to the 
filtra te  from  th e  silica and  th e  so lu tion  is evaporated 
to  fum es of su lphur triox ide . F ive  c.c. of water 
and  enough abso lu te  alcohol to  co n stitu te  90 to 
95% of th e  to ta l volum e are added, and  th e  solution 
is s tirred  v igorously for several m inutes. After 
th e  calcium  su lphate  p rec ip ita te  has settled for 
2 or 3 hours, p referab ly  overn igh t, i t  is filtered on 
a 9-cm. blue ribbon  p ap er and  th e  paper and 
p rec ip ita te  are washed free from  phosphoric acid 
w ith  80%  alcohol. T he calcium  sulphate is 
dissolved in  25 c.c. of h o t 10% hydrochloric acid and 
th e  so lu tion  is h eated  to  boiling. One-tenth grm. 
of oxalic acid is added an d  th e  lim e is precipitated 
by  th e  slow ad d ition , w ith  vigorous stirring, of 
d ilu te  am m onia  (1 : 3) in  sligh t excess, th e  determina­
tio n  being  com pleted in  th e  usual m anner. The 
w eigh t of calcium  oxide found is calculated to 
tricalc ium  p h o sphate  (Ca3(P 0 4)2) by  multiplication 
by  1-8447, and  th is  am o u n t is deducted  from the 
w eigh t of th e  m agnesium  pyrophosphate  obtained 
as p reviously  described.

The alcoholic filtra te  from  th e  calcium  sulphate 
is evapora ted  u n til  strong  fum es of su lphur trioxide 
are  evolved and  all organic m a tte r  is destroyed. 
A fter th e  so lu tion  has cooled, th e  residue is dissolved 
in  25 c.c. of n itr ic  acid  (sp. gr. 1-135) and finished 
for m anganese by  th e  b ism u th a te  m ethod. Any 
m anganese found is calculated  to  manganese 
py rophosphate  (Mn2P 20 7), (factor 2-5847), and this 
is deducted  from  th e  w eight of m agnesium  pyro­
phosphate . The w eight of Mg2P 20 7 is m ultiplied by 
0-3621 and  b y  200 to  o b ta in  th e  percentage of MgO 
in  th e  sam ple.

C l im a x  M o l y b d e n u m  M ine, C o lo r a d o .—
Engineering and M in ing  Journal for M arch 9 contains 
a  paper by  W . J . Coulter, describing th e  Clim ax 
m olybdenum  m ine, Colorado. T he a u th o r po in ts 
o u t th a t  i t  is one of th e  w orld’s g rea t m ines and  
th a t  in  M ineral Resources o f  the United States, 1918, 
published under th e  auspices of th e  U.S. Geological 
Survey, i t  was referred  to  as follows : " S o  fa r as 
i t  is a lready explored, th e  deposit a t  C lim ax can 
probably supply  100,000 tons (200,000,000 lb.) of 
elem ental m olybdenum .” D iam ond drilling  and  
developm ent w ork since th e  pub lica tio n  of th a t  
s ta tem en t have fully borne th is  out, and  a tonnage 
appoxim ating  some of th e  po rphyry  copper deposits 
m ay be developed u ltim ate ly . T he a rea  a t  p resen t 
developed for m in ing  con tains over 4,000,000 tons 
of ore, b u t several tim es th is  tonnage has been 
in d ica ted  by  diam ond drilling, w hich is carried  on 
continuously and is s till far w ith in  th e  zone of 
m ineralization. However, owing to  th e  large

developed tonnage, no ve ry  active  diamond-drilling 
cam paign is carried  on. One d iam ond drill is 
k e p t w orking continuously , w ith  th e  result that 
th e  definite reserves p roved  every  y ea r are many 
tim es th e  tonnage m ined. M ining from areas 
developed by  diam ond drilling  has proved the 
re liab ility  of th e  d rillin g  results. The present 
p roduction  resu lts  in  3,000,000 lb. of metallic 
m olybdenum  p e r annum . W ith  th e  large blocked- 
ou t tonnage and th e  reserves in d ica ted  by  drilling, 
th e  m ine is in  a position  to  ta k e  care of any  possible 
increased dem and for th e  m eta l.

The m olybdenite  occurs rem ark ab ly  evenly 
dissem inated th rough  an  area  of silicified Pre- 
C am brian g ran ite . I t  is n o t associated  w ith  aplite 
or pegm atite , no r in  veins, W . L indgren  being to 
th is  ex ten t in  e rro r in  h is la s t ed itio n  of "  Mineral 
D eposits,” p. 861, u n der th e  h ead ing  "M ineral 
D eposits of th e  P eg m atite  D ykes. "  The main 
mass of th e  g ran ite  shows little , if any , alteration,
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but in the v ic in ity  of th e  ore deposition th e  a lte ra ­
tion to a h ighly siliceous rock has been intense. 
The altered area  is in tensely  b recciated  and 
fractured, and i t  is believed th a t,  following th is , 
the interstices were filled w ith  siliceous and m ineral- 
bearing solutions. Few  dykes have been encoun­
tered in mining, b u t these  dykes, of q u artz  porphyry, 
are definitely pre-m ineral. The dykes are m uch 
altered and th e  m ineralization  of them  has been 
slight. Several m inor fau lts occur, b u t w ith  the  
exception of one m ajor fau lt, th e  displacem ents 
have been negligible. In  th e  m ajor fau lt th e  ore 
has been found on the  o ther side, b u t th e  d irection 
and extent of th e  throw  have n o t been determ ined.

A mineralized area  approxim ately  2,000 ft. 
square has been p a rtly  developed by m ine w orkings 
and diamond drilling, which has so fa r proved the  
deposit to  be continuous. P a r t  of th e  original

tn
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orebody was rem oved by  g laciation, th is  largely 
accounting for a  varia tion  in th e  thickness of 
commercial ore betw een 100 and  450 ft. Recent 
diamond drilling shows th a t  th e  ore zone is dipping 
to the north-w est. The orebody is n o t bounded 
by definite walls, so m ining operations are lim ited  
by assay values. The un iform ity  of th e  assays 
is remarkable, a consistent average of about 0-9 
per cent m olybdenum  sulphide (MoSa) being m ain­
tained. A sm all am ount of p y rite , abou t 1%, is 
also present. In  general, silicification is more 
complete below th e  comm ercial ore zone, whereas 
above it, unreplaced felspar is m ore ev iden t as a 
rock constituent. E xcep t where th e  orebody 
outcrops, and in  th e  region of th e  m ajor fault, 
the presence of th e  oxide (Mo03) is sparingly in 
evidence. W here ox idation  has occurred in  the  
upper horizon, there  is no evidence of m olybdenum  
enrichment below. The m olybdenite  occurs 
throughout th e  orebody in  two characteristic  
forms : As com paratively  coarse p lates or veinlets 
along fracture planes, and  as m ineral so finely 
disseminated th rough  th e  qu artz  gangue th a t  a 
blue tinge is im p arted  to  th e  quartz , th e  m ineral 
only being recognized as m olybdenite  by use of 
the microscope.

In the  succeeding issue of th e  same journal 
the author describes th e  crushing and  concentration 
of the ore.

SH O R T NOTICES
M e x ic o ’s L e a d - S i l v e r  M an to  D e p o s i t s .— In

Engineering and M ining Journal, M arch 30, A. R. 
F le tcher describes th e  lead-silver m anto  deposits 
of Mexico and discusses th e ir  origin.

F lo ta t io n  of  B a u x i t e .— In  U.S. B ureau of Mines 
Bulletin  2,906, B. W . G andrud and  F . D. De-Vaney 
rep o rt on p relim inary  exam ination  of low-grade 
bauxite  w ith  p a rticu la r reference to  flotation.

T h e  C a m b r i d g e  P e n d u l u m  A p p a r a t u s .—  
In  th e  Geographical Journal, April, 1929, Sir G. 
Lenox-Conyngham  describes th e  Cam bridge 
P endulum  A pparatus and p o in ts  o u t th a t  i t  is 
som etim es desirable to  check th e  resu lts of torsion 
balance surveys b y  pendulum  observations a t  
in tervals .

O ilf ie ld s  of  B u r m a .— In a  pap er read before 
th e  In s titu tio n  of Petro leum  Technologists on 
A pril 9, L. D udley S tam p described th e  actual 
producing oilfields of B urm a.

A ir  C o n d i t io n in g  in D e e p  M in es .— In Technical 
Publication No. 206 of th e  Am erican In s titu te  of 
M ining and  M etallurgical Engineers, R . W . W aterfill 
describes a m ethod of cooling th e  a ir near th e  w ork­
ing face in deep mines by  m eans of a hum idifying 
and dehum idify ing app ara tu s situ a ted  in th e  mine 
in close p rox im ity  to  th e  section i t  is desired to  cool.

D u s t  R e c o v e r y .— In  Industrial and Engineering 
Chemistry for May, E . P . P a rtrid g e  gives a  resum é of 
p resen t m ethods of d u st recovery in industria l 
undertakings.

R o a d  T r a n s p o r t .— In The South A frican Engineer 
for March, A. J . T. Crosby discusses th e  economics 
of road tran sp o rt in South Africa.

T in  D e p o s i t s  o f  A lask a .— In Engineering and 
M ining Journal for A pril 13, E . N. P a tty  describes 
th e  known tin  deposits of A laska from  which it  
would ap p ear th a t  there  is little  ground for hope 
th a t  th e  te rr i to ry  will ever be an im p o rtan t 
producer.

F in e  M ica  f r o m  K ao lin .— In Engineering and 
M ining Journal for April 20, S. T. H enry  describes 
th e  m ethod of reclaim ing fine m ica from  kaolin 
used b y  th e  H arris Clay C om pany a t  Spruce Pine, 
N.C.

M a n g a n e s e  in  Q u e e n s la n d .— In  Queensland 
Government M in ing  Journal for M arch 15, C. C. 
M orton describes th e  Am anoor m anganese deposits 
of th e  M ary R iv er Valley.

A llu v ia l  T in  M in in g  in  S i a m . — In Chemical 
Engineering and M ining Review  for M arch 5, F. A. 
Roberg describes alluvial t in  m ining operations in 
Siam.

F r a n c o is  C e m e n ta t io n  in A m e r ic a .— In
Engineering and M ining Journal for April 27, 
T. S. Crawhall describes th e  application  of the  
François cem entation  process to  th e  m ine-w ater 
problem  in America.

R e m o v i n g  V er t ica l  P i l la r s .— In Engineering 
and M ining Journal for April 20, W . I. Nelson 
describes a m ethod of rem oving vertical pillars by  
d iam ond drill m ethods.

C o p p e r -O r e  L e a c h in g  in  A r iz o n a .—In 
Engineering and M ining Journal for April 20, R. 
Gahl describes th e  developm ent of copper ore 
leaching in Arizona.

B u r m a  G e m s .— In Engineering and M ining  
Journal for May 4, A. B. Calhoun describes the 
ruby, jade, and "amber m ining industries of B urm a.

T h e  K ig u g w e  C o p p e r  D e p o s i t  o f  T a n g a n y ik a .  
—Tn Short Paper No. 3 of th e  Geological Survey of
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T anganyika, G. M. Stockley describes th e  Kigugwe 
Copper Deposit.

A lle g h a n y  G o ld  D e p o s i t s .— In Technical 
Publication No. 211 of th e  A m erican In s ti tu te  of 
M ining and M etallurgical Engineers, H. G. Ferguson 
and R. W . G an n ett describe th e  go ld-quartz  veins 
of th e  Alleghany D istrict, California.

L o w - T e m p e r a t u r e  D i s t i l l a t io n  in  M a n c h u r ia .  
— In The Engineer of M ay 3, in  th e  course of an 
artic le  dealing w ith  th e  iron, coal and  oil en terprises 
of South M anchuria, W . F. Collins describes a  low- 
tem pera tu re  d istillation  p lan t which has been erected 
a t  th e  Fushun Colliery near M ukden to  t re a t  4,000 
tons of oil-shale per day.

S o u th  A fr ic a n  Ir on  and  S te e l  I n d u s tr y .— In 
Journal o f the Royal Society o f A rts  for M arch 29. 
appears a  p ap er read  before th e  Society b y  H . J . 
van der Byl on th e  iron and steel in d u stry  of South 
Africa.

C a n a d ia n  D e p a r t m e n t  of  M in es .— In Canadian 
M ining and Metallurgical Bulletin  for April, L. L. 
Bolton describes how th e  D ep artm en t of Mines of 
C anada serves th e  public.

RECENT PA TEN TS PUBLISHED
'  A copy of the specification o f any o f the patents mentioned in  

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

34,836 of  1927 (308,637). T .  H i l l  a n d  B r i t i s h  
C o p p e r  M a n u f a c t u r e r s , L t d ., L andore, W ales. 
Im provem ents in or re la ting  to  t il t in g  furnaces for 
m elting  m etals.

1,217 o f  1928 (309,621). M . B u c h n e r ,
H annover-Kleefeld, G erm any. A process of p ro ­
ducing alum ina from  clay and  o th er alum iniferous 
minerals.

1,475 o f  1928 (309,848). H . H .  A l e x a n d e r , 
New Jersey. A process for th e  m elting  and  refining 
of copper.

1,730 o f  1928 (309,940). W . G. P e r k i n s , London. 
A process for th e  tre a tm e n t of com plex copper ores.

2,028 of  1928 (310,089). A. H o l m b e r g , Stock­
holm. Im provem ents in  sin tering  app ara tu s .

4,239 o f  1928 (309,269). S. I. L e v y  a n d  G. W . 
G r a y , London. A process for th e  recovery of th e  
m etals and  also of th e  sulphur, from  th e  copper-rich 
m ateria l ob tained  as th e  resu lt of th e  process 
specified in P a te n t  No. 4,213 of 1928 (307,188) 
which was m entioned in T h e  M a g a z i n e  la s t m onth .

4,941 of  1928 (285,462) a n d  4,942 o f  1928 
(285,463). H ü t t e n w e r k e  T e m p l e h o f  A. M e y e r , 
B erlin-Tem pelhof, G erm any. Processes for w orking 
down residues, contain ing  t in  and a t  least tw o 
of th e  m etals an tim ony , lead and copper.

10,301 of  1928 (309,307). E . A. A s h c r o f t ,
A shburton. A process for trea tin g  tin -con tain ing  
m aterials, consisting of heating  them  in th e  presence 
of am m onium  chloride, and  sep ara tin g  th e  volatile  
and /o r soluble chlorides of th e  m etals from  th e  
gangue m a tte r  by  vo latilization  or b y  lix iv iation  or 
ho th , the  am m onia produced in th e  reaction  being 
utilized to  recover th e  m etals as oxides, hvdra tes, 
carbonates, or sulphides.

22,706 of  1928 (310,252).  F. L. D u f f i e l d ,
London. A process for recovering zinc, lead, and
such o ther volatalizable m etals as bism uth ,
antim ony, arsenic, and m ercury  from  th e ir  n a tu ra l

raw  ores w ith  or w ith o u t p rio r roasting or 
m echanical or o th e r m eans of concentration or 
elim ination  of sulphur, b y  ad o p tin g  th e  principle 
and ap p ara tu s of P a te n t No. 26,812 of 192 7 (304,174) 
w hich w as m entioned  in T h e  M a g a z i n e  for March 
1929.
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28,002 o f  1928 (306,445).  C a y z e r  T i n  S m e l t in g
C o m p a n y  ( P r o p r i e t a r y ), L t d ., Johannesburg. 
A  process for producing  tin , which consists 
in in troducing  a m ix tu re  of ore or concentrate 
and  excess of reducing carbonaceous material 
on to  a  bed of sponge iron form ed on th e  furnace 
h ea rth . M agnetite  or h em a tite  is fed w ith  the tin 
to  form  th e  sponge iron bed.
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|W C op ies  of the books, etc., mentioned below can be obtained 
through the Technical Bookshop of The M ining Magazine 
724, Salisbury House, London, E.C. 2.
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K ir k la n d  L ak e  G o ld  A r e a .  A n n u a l  R e p o r t  

o f  t h e  O n t a r i o  D e p a r t m e n t  o f  M i n e s , Vol. 
xxxv ii, p a r t  2, 1928. P ap er covers, 176 pages, ifffldtl 
illu stra ted . T oronto  : Mines D epartm en t.

A n n u a l  R e p o r t  o n  t h e  M in es ,  Province  of ¡pe
leimtaN o v a  S c o t ia ,  1928. P ap er covers, 515 pages, 

illu stra ted . H alifax , N.S. : D ep artm en t of Public 
W orks and  Mines.

P r e l i m i n a r y  R e p o r t  on  t h e  M in e r a l  Produc­
t io n  o f  C a n a d a  fo r  1928. P aper covers, 36 pages. 
O ttaw a : D ep artm en t of T rade and  Commerce.

P r e l i m i n a r y  R e p o r t  on t h e  M in e r a l  Produc­
t io n  of  O n ta r io  fo r  1928. P ap er covers, 32 pages. 
O ntario  : D ep artm en t of Mines.

P r e l i m i n a r y  S t a t e m e n t  on th e  Mineral 
P r o d u c t i o n  of  Q u e b e c  fo r  1928. Paper covers, 
10 pages. Quebec : B ureau of Mines.

T h e  T e s t in g  of  E x p lo s iv e s  fo r  U s e  in Fiery 
C o a l  M in es .  S a f e t y  i n  M i n e s  R e s e a r c h  B oard 
P a p e r  N o . 51. P ap er Covers, octavo, 50 pages. 
L ondon : H.M . S ta tio n e ry  Office. A new test is 
described, while em phasis is laid  on the  importance 
of stem m ing.

G e o lo g ic a l  S u r v e y  of  N y a s a la n d  : Annual
R e p o r t  f o r  1928. P ap er covers, quarto , 22 pages. 
Zom ba : Geological Survey D epartm en t.

R e g u la t io n s  a n d  O r d e r s  r e la t in g  to Mines, 
1928 E d i t io n  : includ ing  orders up  to  January 1, 
1929. P ap er covers, octavo, 184 pages. Price Is. 
London : H.M. S ta tio n ery  Office.

B u l l e t in  o f  t h e  I m p e r i a l  In s t i tu te ,  Vol. XXVII, 
No. 1, 1929. P aper covers, octavo, 146 pages. 
Price 3s. 6d. London : John  M urray.

T h e  V e n t i la t io n  o f  M in e s  : G e n e r a t io n  of the 
A ir C u r r e n t .  B y  F I . B r i g g s , D .S c ., P h .D. 
Cloth, octavo, 136 pages, w ith  79 illustrations. 
Price 7s. 6d. London : M ethuen and Co.

G e o lo g ic a l  S u r v e y  o f  S o u t h e r n  Rhodesia  : 
A n n u a l  R e p o r t  f o r  1928. P a p e r covers, quarto, 
18 pages. Salisbury  : Geological Survey  Office.

O n ta r io  D e p a r t m e n t  of  M in e s ,  A n n u a l  Report 
fo r  1927. Vol.  X X X V I I ,  P a r t  I. O ctavo, paper 
covers, 215 pages, illu stra ted . T o ro n to : Depart­
m ent of Mines.
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COMPANY REPORTS
Zinc C o r p o r a t io n .— A lthough for 1928

operations a t  th e  m ine were on a larger scale, 
274,371 tons of ore being trea ted , as com pared 
with263,202 tons for 1927, th e  profit a t  ¿205,867 was 
¿69,747 lower, due to  th e  fall in m etal prices. 
The dividends for th e  year were th e  sam e as for 
1927, absorbing ¿228,905. D evelopm ent w ork  
yielded satisfactory results, there  being an increase 
in the tonnage of th e  ore reserves on th e  lead lode, 
which at the  end of la s t year were estim ated  a t  
2,666,800 tons, as com pared w ith  2,626,707 tons 
at the end of 1927. The reserves on th e  zinc lode 
were estimated a t 245,969 tons, th e  ore hav ing  lower 
lead content and h igher zinc th an  th e  lead lode. 
The report sta tes th a t  fu rth e r im provem ents have 
been made in m etal recoveries and  th a t  working 
costs again show a  sa tisfac to ry  reduction.

T ekka-Taiping.—The report for th e  year to  
October 31, 1928, sta tes  th a t  the  num ber of cu. yds. 
treated was 1,741,855, th e  o u tp u t from  No. 1 
dredge being 225J tons and from  No. 2 dredge 
338  ̂tons, a to ta l of 564 tons, or 95 tons below th e  
output for the  previous year. The to ta l revenue 
was ¿77,101 and th e  working profit ¿42,822. The 
profit for the  year was ¿38,848, a fte r w riting  off 
¿7,000 for depreciation on m achinery and p lan t, 
from which dividends to ta lling  2s. per share were 
paid, amounting to  ¿39,998. D uring th e  year 
contracts were placed for th e  m ateria l for No. 3 
dredge, which has a  design capacity  of 120,000 
cu. yd. per m onth, w ith  which good progress is 
being made.

Pengkalen, Ltd.— F o r th e  y ear ended Septem ber 
30, 1928, the  o u tp u t from  No. 1 dredge w as 360i 
tons and th a t  from  No. 2 dredge, the  erection of 
which was only com pleted in Septem ber, 7'80 tons, 
the number of cu. yds. trea ted  being 806,730. The 
total revenue was ¿108,294 and th e  w orking profit 
¿61,715. The profit, a f te r  providing ¿14,653 for 
depreciation of m achinery and p lan t, was ¿46,265 
and dividends a t  th e  ra te  of 35% on th e  preferred 
ordinary shares and 25%  on th e  ord inary  shares 
absorbed ¿47,000. The report s ta tes th a t  during the  
coming year the  No. 2 dredge will cross th e  K in ta  
river in order to  reach th e  m ain no rthern  section 
of the property.

Sungei K inta  T in  D r e d g in g .— The report for 
1928 states th a t  th e  o u tp u t was 300J tons. The 
dredge sta rted  actual w ork in January , 1928, the  
only available site  for launching being in poor 
ground. The results of th e  first six m on ths’working 
were, therefore, poor, only llO f tons being recovered 
during th a t period, th e  balance of th e  y ea r’s o u tp u t 
being obtained during  th e  second half of th e  year, 
which witnessed a general im provem ent. The n e t 
profit, a fter charging depreciation, etc., was 
¿11,787. In  his report th e  general m anager expresses 
the view th a t  th e  re tu rns for th e  current year will 
be much b e tte r  th an  those for 1928.

K ram at P u la i .— The rep o rt for 1928 sta tes 
that 489,000 cu. yd. were trea ted  for 182£ tons of 
tin ore, as com pared w ith  219 tons for 1927, the  
proceeds of th e  ore sold am ounting  to  ¿22,814, 
equal ^ ¿ 1 3 1  0s. lO d .p erto n , as against¿172 14s. 5d. 
per ton for 1927. The n e t profit for the  year, a fte r 
writing off depreciation, am ounted to  ¿12,203, 
from which dividends to ta lling  2s. 6d. per share 
absorbed ¿12,500.

M o n g u  (Nigeria)  T in  M ines .— The report for
1928 sta tes th a t  th e  o u tp u t am ounted to  465 tons, 
as against 480 tons for 1927 and 516 tons for 1926. 
Of th e  1928 o u tp u t only 59 tons were from  dredging, 
due to  th e  dredge having to  traverse  poor ground 
in order to  tak e  up  a new position. Good ground 
is now being worked , and th e  m anager estim ates 
th a t  a  recovery of a t  least 100 tons will be secured 
by  th e  dredge for th e  cu rren t year. The reserves 
a t  th e  end of 1928 were estim ated  a t  3,258 tons, 
as against 3,732 tons a t  th e  close of th e  previous 
year. The n e t profit la s t year w as ¿8,323, of 
w hich th e  d ividend of 5% absorbed ¿6,000, the  
gross price realized for t in  concentra te  averaging 
¿175 8s. 6d. p er ton, as com pared w ith  ¿204 8s. 9d. 
for 1927.

P a t in o  M ines  and  E n te r p r i s e s .— The fifth 
annual rep o rt covering 1928 sta te s  th a t  th e  o u tp u t 
of fine tin  was 17,089 long tons, as com pared w ith  
12,156 tons for 1927 and 9,697 for 1926. The to ta l  
profit was ¿1,195,227, of w hich ¿1,102,506 was from  
operation of mines and th e  balance from  operation 
of railw ay. For th e  y ear dividends have absorbed 
¿828,189. The reserves in th e  m ine a t  th e  end of 
la s t year, excluding dum ps, were 51,426 m etric  
tons of fine tin , com paring w ith  58,346 tons a t  th e  
end of 1927. The rep o rt sta te s  th a t  th e  directors 
have been authorized  by th e  stockholders to  acquire 
the  t in  sm elting p lan t of W illiam s, H arvey, and Co., 
L td ., of Bootle, b u t th a t  i t  was n o t possible for 
various reasons to  close negotiations during  1928.

M in in g  C o r p o r a t io n  of C a n a d a .— The report 
for 1928 sta tes  th a t  th e  to ta l production of silver 
w as 1,313,958 oz., as against 2,119,771 oz. for 1927, 
th e  reduction  being due to  th e  decline in th e  con ten t 
of mill-ore and th e  exhaustion of high grade reserves 
in th e  South Lorrain. The estim ated  reserves in 
th e  Cobalt Mines a t  th e  end of 1928 were 25,000 
tons, contain ing 600,000 oz., as against 25,000 tons 
containing 700,000 oz. a t  th e  end of 1927. Since 
th e  close of th e  financial year th e  corporation has 
acquired 700,000 shares of Base M etals Mining 
Corporation, L td ., and also 80% of th e  issued 
share cap ital of th e  Mincor E xploration  and 
D evelopm ent Co., L td ., which owns 230 claims in 
th e  Sudbury d istric t. Fo r 1928 ¿85,277 was d is­
bursed in dividends, th e  sam e as for 1927.

P o d e r o s a  M in in g .—The n e t receipts for 1928 
from  sales of ore, etc., were ¿166,436 and, a f te r  
providing for m ining, m anagem ent, etc., there  
was a  balance of ¿81,352. D educting depreciation 
and th e  deb it brought forw ard from  1927, there 
rem ained a credit balance of ¿19,648, from  which a 
d ividend of Is. per share absorbed ¿11,600. Fo r 
th e  year 12,515 tons of copper ore were shipped to  
th e  sm elters, as com pared w ith  9,023 tons for 1927. 
I t  is estim ated  th a t  th e  probable reserves to ta l 
21,500 tons of shipping ore assaying 21%  copper.

O r ie n ta l  C o n s o l id a te d  M in in g .— For 1928 th e  
tonnage milled aggregated 238,820, against 244,830 
for 1927. O perating conditions were affected during  
th e  first p a r t  of th e  year by  shortage of w a ter for 
th e  hydro-electric p lan ts. The n e t to ta l yield 
am ounted  to  1972,796, th e  w orking profit being 
$427,942. The loss for th e  year, a f te r  deducting 
reserves, w as $47,812. The estim ated  ore reserves 
a t  th e  end of 1928 were 393,000 tons, hav ing  a 
gross value of $1,864,461. The general m anager 
in his rep o rt s ta te s  th a t  operating  expenses fo r
1929 should show a decrease, provided w a ter pow er 
and general conditions continue favourable.
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DIVIDENDS DECLARED
E a s t e r n  S m e l t i n g .— Pref. Ord. and  Ord., Is., 

less tax , payab le  Ju n e  21.
H a m p d e n  C lo n c u r r y .— 6d„ payab le  M ay 31 

(final liqu ida tion  d istribu tion).
K e n t  T in  D r e d g in g .— lf d .,  less ta x , p ayab le  

Ju n e  24.
K in ta  K ella s  T in .— Is., less tax , payab le  M ay 27.
K in ta  T in  M in es .—6d., payab le  June  28.
K u a la  K a m p a r  T i n f i e l d s — 4d., less tax , payab le  

M ay 31.
L o n e ly  R ee f .—2s., less tax , payable  Ju ly  31.
M a la y a n  T in  D r e d g in g .— 6d., less tax , payab le  

June  7.
M in in g  C o r p o r a t io n  o f  C a n a d a .— 12Jc., less tax , 

payable  June  13.
M o n g u .—6d., less tax , payable June  15.
M o u n t  Lye ll .— Is. 3d., less tax , payable  Ju n e  24.
N a m a q u a  C o p p e r .— 2s. 6d.
N o r th  B r o k e n  H ill .— 2s. 6d., less tax , payab le  

June  28.
P a t i n o  M ines .— 4s., payab le  Ju n e  28.
P o d e r o s a .— Is., less tax .
R a n d  N u c le u s  G old  M in in g .— Is. 8d. (first 

liqu idation  d istribu tion).
S e r e m b a n .— l |d . ,  less tax , payab le  Ju n e  8 .
S i a m e s e  Tin.— 6d., less tax , payab le  M ay 31.
S o u t h e r n  M a la y a n  T in .— 3d., less ta x , payab le  

June  5.
S o u t h e r n  P e r a k  D r e d g in g .— Is., less tax , payable  

June  6 .
T a n j o n g  T in  D r e d g in g .— 6d., payab le  Ju n e  28.
T e k k a .— 10|d . ,  less tax , payab le  Ju n e  3.

N EW  CO M PANIES REG ISTERED
A n g lo -W e s t e r n  M in in g  S y n d ic a te ,  L td .—

C a p ita l : ¿15,750 in  15,000 ¿1 “ A ” and  15,000 
Is. “ B "  shares. O bjects : To acquire an  option 
for th e  period u p  to  Ju n e  10, 1930, to  purchase , free 
of incum brances, certain  m ineral claim s in th e  
K ootenay D istric t, B ritish  Columbia, know n as 
A lpha, A lpha No. 2, A lpha F raction , Omega 
an d  Omega No. 2, etc. Offices : C arlton House, 
l i d ,  R egent S treet, S.W . 1.

B r i t i s h  R a d i u m  P r o d u c t i o n  T r u s t ,  L td .—  
R egistered Ju n e  6 . C ap ita l: ¿1,000, in  5s. shares. 
O b je c ts : To search for u ran ium  ore, p itchblende 
and  o ther radium -bearing m inerals. Secretary : 
J. J . B. Cross, 92, R egen t S treet, W . 1.

G w y n  M in es ,  Ltd.— R egistered  M a y 8 . C ap ita l: 
¿10,000 in 20,000 5s. “ A ” and  100,000 Is. “  B  ’’ 
shares. O bjects : To search  for and  p repare  for 
m arket gold, lead, zinc, an d  o th e r m etals, etc. 
Offices : F in sb u ry  House, Bloomfield S treet,
E.C.

I n t e r n a t io n a l  P u l v e r i z in g  a n d  G r in d in g  
M a c h in e s  (P a ren t)  C o r p o r a t io n ,  L td .—
R egistered M ay 10. C a p ita l : ¿50,000, in  Is.
shares. O b je c ts : To acquire th e  business of a 
m anufacturer of and  dealer in milling, pulverizing, 
and  grinding m achines carried  on by  P . L egrand, 
to  ad o p t an agreem ent w ith  Alliance C ontracts, 
L td ., etc. D irectors : H on. M. Brownlow P ark er 
(director English China Clays, L td .), S ir George 
T hurston, K .B .E ., G. W . W ells (director Fullbrook, 
Bell, and Co., L td ., Slough) ; P. L egrand (director 
A ntw erp Oil W harves, L td .). Office: 73, Basinghall 
S treet, E.C. 2.

L o tex  S y n d ic a te ,  L td .—  C a p ita l: ¿ 100,000.
O bjects : D istillers of carbonaceous m ateria ls a t  a 
low tem pera tu re , etc.

L o v e r in g  C h in a  C la y s ,  Ltd.— R egistered  May 3. 
C a p ita l : ¿400,000 in  ¿1 shares. O b je c ts : To
acquire th e  business carried  on a t  St. Austell, 
Cornwall, as John  Lovering  and  Co. ; to  adopt an 
agreem ent w ith  th e  R t. H on. Lord Forres, A. B. 
W illiam son, J . Lawson, H . C. R . W illiamson, the 
H on. S. K. G. W illiam son, D. M athieson, J. A. 
H enderson, and  F . J . Milne, carry ing  on business as 
Balfour, W illiam son, and  Co., and  to  carry  on the 
business of ch ina  c lay  producers, m erchants, and 
exporters, etc . D irectors : A. B. W illiam son and J. 
Lawson, b o th  of 7, G racechurch S treet,E .C . 3. Office: 
145, Dashw ood House, Old B road S treet, E.C. 3.

M a n g a n e s e  C o r p o r a t io n  (1929), Ltd.—Par­
ticu lars  filed M ay 15 p u rsu a n t to  Section 274 of 
Com panies (Consolidation) A ct. Company 
incorporated  in Union of South  Africa in 1929. 
C apita l : ¿1,000,000, in ¿1 shares. Objects : To 
a d o p t agreem ent d a te d  Feb. 14 w ith  Union 
M anganese Mines and  M inerals (S.A.), Ltd., and 
B ritish  Swiss In te rn a tio n a l Corporation, Ltd., to 
acquire, tak e  cession and  assignm ent from  the last- 
nam ed com pany  of an agreem ent da ted  Feb. 22, 
betw een th e  M inister of R ailw ays and Harbours of 
th e  Union of South  Africa (representing  the  Govern­
m ent of th e  Union) of th e  one p a r t  and the said 
B ritish  Swiss In te rn a tio n a l Corporation, Ltd., of the 
o th e r p a r t,  w hereby  u n d e r th e  first agreement the 
com pany  is to  purchase certa in  freehold lands and 
m ineral leases and  rig h ts , and  u n der th e  second 
agreem ent is to  secure th e  construction  of a line of 
ra ilw ay  to  tran sp o rt m anganese ore and other 
p roducts to  th e  p resen t n earest railhead, to  carry 
on th e  business of prospectors, explorers, etc. 
R egistered  office in  th e  T ransvaa l. B ritish  address: 
22, Queen A nne’s G ate, S.W . C. R . Cran, of 3, 
D evonshire Square, E .C., au thorized  to  accept 
service of process and  notices on behalf of company. 
Of th e  d irecto rs five are to  be nom inees of British 
Swiss In te rn a tio n a l C orporation, L td ., and three of 
Union M anganese Mines and  M inerals (S.A.), Ltd. 
D ire c to rs : G. A. Clark, A .M .I.C .E., T. Breslin, 
A .M .I.C .E., H . L. B um ie, A.R.S.M ., and E. F. 
Jones, all of Johannesburg .

M in in g  T r u s t ,  L td .— C apital : ¿ 100, in ¿1
shares. The d irectors m ay  increase th e  capital 
b y  th e  c reation  of new  shares, provided th a t the 
cap ita l shall n o t be increased beyond six millions 
w ith o u t th e  sanc tion  of a  general m eeting. Objects : 
To a d o p t agreem ents (1) w ith  th e  Mining Trust, 
L td . (registered Ju ly  21, 1919), and J. P. B. 
W ebster, th e  liqu ida to r, for th e  acquisition of the 
whole of th e  u n d e rtak in g  and  assets of th a t  com­
pany , (2) w ith  R usso-A siatic Consolidated, Ltd., 
and  th e  said J. P . B. W ebster, th e  liquidator, for 
th e  acquisition  of th e  whole of th e  undertaking of 
th a t  com pany, except its  R ussian undertaking, 
and  (3) w ith  Leslie U rq u h a rt, etc. Offices: 
Adelaide House, K ing W illiam  S treet, E.C. 4.

R h o d e s ia  - K a t a n g a  C o.,  L td .  —  Capital: 
¿1,500,000, in  ¿1 shares. O b jects: To acquire the 
u n d ertak ing  and  assets of th e  Rhodesia-Katanga 
Ju n c tio n  R ailw ay  and M ineral Com pany, etc. 
D ire c to rs : G eneral Sir F rancis R . W ingate, Mr. 
Charles F. Rowsell, Mr. Jo h n  Scott, Sir Robert 
W illiam s, Col. F rancis B ere F o lle tt, M ajor the 
Hon. Charles W h ite , Mr. Sheffield N eave, and Mr. 
Jam es G. W atson.

S o u th e r n  A s b e s t o s  M in e s .— R egistered  May 27. 
C apital : ¿200,000, in  ¿1 shares. O b je c ts : To
acquire m ine w orkings and  grounds, c a rry  on the 
business of a  m ining, sm elting  and  refining com­
pany , etc.


