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E D IT O R IA L
MANY books have been w ritten  on the 

war giving the personal experiences 
of the writers, bu t there is still room to  be 
found on our shelves for the latest one 
published : “ W ar L etters to  a W ife,” by  
Colonel Rowland Feilding. For four years, 
from 1915 to  1919, this gallant soldier, who 
is well known to  m any of our readers, was 
present on the western front in N orthern 
France and Belgium, and his account is in 
the form of a vivid diary chronicling the 
events as they happened, w ith the impressions 
made on his m ind a t the time. Exigencies 
of space prevent us from saying much 
about war books, bu t we cannot let the 
publication of Colonel Feilding’s diary pass 
w ithout this appreciative if brief mention.

TH E delivery of the address by the 
president of the Institu tion of Mining 

and Metallurgy has been a  movable function 
in each session recently. This year it has 
been found advisable for Dr. William Cullen 
to  take the first evening of the 1929-30 
session because the annual meeting in April 
will be disturbed by the Em pire Congress 
in South Africa. Accordingly the meeting 
held on October 17 was occupied almost 
entirely w ith his address on “ Modern 
Mining Explosives.” Coming from one who 
has been so long associated w ith the 
m anufacture of explosives his rem arks were 
naturally  of considerable value. Elsewhere 
in this issue extracts are made from the 
address, dealing with azide detonators, 
semi-instantaneous fuses, and non-freezing 
nitroglycerine explosives, which are all com
paratively new features of explosive practice.

T HAT Borax Consolidated should not be 
able to  pay its usual dividend on the 

deferred shares comes to  m any as a surprise, 
seeing th a t the company two years ago 
made an im portant discovery of a  vast 
deposit of a  new m ineral which can be 
worked more cheaply than  the colemanite 
(calcium borate) which has been the chief 
source of borax and boracic acid during 
recent years. This new mineral is kernite, 
N a2 B4 0 7-4H 20 , or rasorite as it is called 
by the company, nam ing it after their 
engineer. I t  differs from borax in having 
four molecules of water instead of ten. The 
reason why no dividend is being paid is 
th a t the company requires funds for 
equipping mines and building new refineries. 
During the last year or two the m arket

price of borax has dropped considerably and 
it was supposed in m any quarters th a t the 
discovery of I the  new mineral was the cause. 
I t  appears, however, th a t the fall is due to 
the Searles Lake producers selling their 
borax as a by-product, relying entirely on 
the potash content of the brine for their 
profit. No doubt when Borax Consolidated 
is working the new deposit to  advantage 
the price will steady itself again, bu t at a 
lower figure than  was custom ary until 
recently.

PERIODICALLY the m arring of nature’s 
face by mining and quarrying opera

tions comes up for discussion among people 
of refinement. T hat the production of 
useful minerals should so often entail an 
offence to  artistic feeling is, of course, to 
be regretted, b u t th is drawback has been 
obvious from the dawn of civilization and 
the objection to  these scars has been miti
gated by the knowledge th a t the general 
advantage to  m ankind overbalances a local 
irritation. So the com m unity has been 
content to  view w ith resignation the riddling 
of Cornwall w ith tin  mines and clay-pits, the 
spoiling of the Derbyshire ravines by lime
stone quarries, and the wholesale removal of 
Penmaenmawr. As the population and its 
requirem ents increase, so do the scale of 
operations. At the present time the battle 
of opposition to  wholesale quarrying rages 
round the Malvern Hills, which for genera
tions have yielded an unobtrusive supply 
of stone, bu t are now threatened, it is alleged, 
w ith to ta l extinction. The facts cannot be 
denied, bu t the opposition is pitched in too- 
hysterical a  key. If modern methods of 
transport call for good roads and plenty of 
them , the stone m ust be obtained, the best 
and easiest quarried, and the owners of 
such deposits are obliged in these days of 
financial pressure to  realize their possessions 
to  the best advantage. There is also another 
point of v ie w : Supposing the imports of 
stone from foreign countries increased, 
would there not be an outcry in various 
quarters and resolutions passed to  the effect 
th a t the natural resources of th is country 
should be developed and the trade thus kept 
w ithin our own boundaries ? So the engineer 
or business man connected w ith mineral 
production suffers from onslaught on both 
sides and the contradictory criticisms are 
apt to leave him indifferent to  public 
comment.
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T h e  In stitu tio n  in Sw an sea
Invitations having been extended to the 

Institution of Mining and Metallurgy to 
visit the works of the Mond Nickel Company, 
Ltd., and of the National Smelting Company, 
Ltd., an enjoyable expedition to  Swansea 
was undertaken by some sixty members, 
who were well repaid for having found time 
to break away for two or three days from 
their ordinary routine. A considerable 
proportion of the travellers also visited the 
new tin-plate works of Baldwins, Ltd. I t  is 
to be hoped th a t the Institu tion will in the 
coming years be the fortunate recipients of 
many like attractive summonses, for there 
can be no question th a t these journeyings 
and meetings of a more or less informal 
character are nothing if not beneficial in 
their consequences. A part from the oppor
tunities afforded of paying privileged visits 
to works of specific technical interest, these 
occasions bring about a m arked increase in 
social intercourse in serving as meeting places 
of old associaties and friends, wherein also 
many new allegiances have their beginning. 
It is im portant in this connection to compare 
the Institution with the Institu te  of Metals, 
the Iron and Steel Institu te , the Australasian 
Institute of Mining and Metallurgy, and the 
American Institu te  of Mining and Metal
lurgical Engineers, all of which hold meetings 
in different mining or metallurgical centres 
year by year. The Em pire Mining and Metal
lurgical Congress undoubtedly acted as a 
spur to the Institu tion  in this m atter, of 
which the first evidence was the highly 
successful meeting in Cornwall last year.

The latest event is especially interesting, 
however, in th a t it signalizes a departure 
from a policy long pursued by the Mond Com
pany of discouraging—in fact, forbidding — 
the admission of visitors. This does not, of 
course, mean th a t the whole of the secrets of 
practice were laid bare to all and sundry, for 
they still had to accept the words of the guides 
as to the reactions occurring w ithin certain 
lofty towers. Many of the party  were doubt
less familiar with the nickel carbonyl process, 
but none had previously seen the p lant in 
which this exceptional metallurgical opera
tion is carried out. I t  is hardly necessary to 
remind the curious th a t the gas content of 
those carefully-sealed chambers is one of the 
most deadly poisons known to man and th a t 
for this reason, if no other, there has been 
little inclination to  extend the carbonyl 
process. I t  is understood, however, tha t

certain work is being done in Germany by the 
I. G. Farbenindustrie on the purification of 
iron and cobalt by forming the carbonyls of 
these metals.

In  the spelter works a t Swansea Vale some 
visitors made their first acquaintance with the 
distillation process, while others had it 
borne home to them  yet again how laborious 
is this ancient method of obtaining the m etal 
from the flotation concentrates which are 
now reaching th is country both from 
Australia and Canada. The difficulties 
experienced in handling these concentrates in 
virtue of their fine sta te  of subdivision, and 
the consequent necessity for sintering 
furnaces to  render them  suitable for retorting, 
were made apparent. The contact acid 
plant was new to  m any and is specially note
worthy because these plants usually require 
sulphur or high-grade pyrites for their 
operation, the gases from blende and galena 
concentrates being too dusty, impure, and of 
too low a grade, and only recently has the 
process been improved sufficiently to  adm it 
of its use here. The tin-plate works visited 
by some of the party  are the most modern in 
this country. Here the tin-plate is made 
from which Shell petrol tins are m anufactured 
and the layout whereby there is an easy flow 
from mild steel strip to  finished tinned plate 
in a minimum of operations is admirable.

An account of this excursion would be 
incomplete w ithout some reference to  the 
generosity of the hosts. The Mond Nickel 
Company entertained their guests, under the 
chairmanship of Mr. D. O. Evans, in their 
own institute. Not the least enjoyable feature 
of their hospitality was the musical accom
panim ent supplied by the works orchestra. 
Mr. J. L. Agnew, the vice-president of the 
International Nickel Company, spoke a few 
words of encouragement tha t will surely have 
been very welcome in Swansea when he 
remarked th a t it  was not the intention of the 
combined nickel companies to close the 
Clydach works, which would continue to 
play their part in spite of the extensive 
production of the m etal in Canada. The 
National Smelting Company were hosts to 
the party  a t dinner the same evening and 
Mr. Stanley Robson, who presided over this 
entertainm ent, gave a concise sketch of the 
process of distillation and alluded guardedly 
to  the future technical policy of the company 
w ith regard to the treatm ent of concentrates 
a t Avonmouth. While distillation is to  be 
the method, his hearers gathered th a t some 
modification of the process m ay be expected.
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Finally, a  word of appreciation is due to  
the officials of the Institu tion  and of the 
companies m entioned for the smooth way 
in which the functions were developed. In  
particular, Dr. Cullen is to  be congratulated 
on the genial way in which he m arshalled 
his party  and Mr. McDermid for his efficient 
organization.

B orin g  for O il in  K en t
Statem ents have been made in the  press 

th a t an oil-well is to be sunk on Romney 
Marsh, to the west of H ythe, in K ent, and 
the sponsors of the scheme are sufficiently 
optimistic to  expect a supply of oil a t
1,000 ft. Seeing th a t the surface deposits 
give no evidence of underground oil storage, 
there m ust be some other technical reason 
for the new activity. I t  is safe to  anticipate 
a considerable thickness of Kimmeridge 
Clay a t no great depth below H ythe, and 
as this formation is consistently associated 
with oil-shale the present venture is probably 
based on a hope of finding an oil pool in 
the clay or in adjacent stra ta . As such a 
hope is of the flimsiest, it is appropriate to 
review the question once more, so th a t those 
who may th ink  of taking a financial interest 
shall know the risk involved.

The Kimmeridge Clay as an oil-bearing 
deposit is a well-worn them e of geological 
discussion, and is seldom left to  rest for long. 
Up and down its visible outcrop it has been 
studied for all kinds of interests, academic 
and economic, while in its submerged develop
m ent it  has frequently been vested w ith the 
glamour of limitless resources of oil or gas, 
or both, to say nothing of its genuine credit 
as a  reputable oil-shale horizon. W herever 
it is m et w ith, either a t outcrop from 
Dorset to  Norfolk or in sample from in
numerable borings, it is one of the m ost 
rem arkably consistent deposits w ith which 
we are familiar. As a mother-rock of 
petroleum  it certainly once possessed great 
possib ilities; as m aterial it was funda
mentally a good, m uddy slime, extrem ely 
uniform in character and grade ; as an 
environment for the peaceful burial of a 
prolific marine fauna and flora it was almost 
id e a l; in response to  the simpler stresses 
of consolidation it behaved much as m any 
other bitum inous rocks of similar nature  
and geological age have done ; b u t some
where in the mechanism of its formation, 
as we know it to-day, there was a missing 
part, a  condition essential to  the  conception

of free oil which it is not easy to define. 
The geo-chemical processes implied by the 
deposition and subsequent h istory  of this 
clay were decidedly inimical to  the segrega
tion of quantities of fluid hydrocarbon, or 
even if this did form a t any phase there 
was apparently  no reservoir in the shape of 
sand-lenses into which the oil m ight be 
expelled and ultim ately trapped, so its 
organic energies were directed to  enriching 
the deposit itself, to  the production of oil- 
shale and sporadically occurring natural 
gas pockets. In  the face of all the evidence, 
it is inconceivable th a t, had the Kimmeridge 
Clay been a  favourable oil-bearing rock, 
it would not have shown appropriate signs 
of such condition long ago, and th a t measur
able yields of petroleum  would have been 
realized in such deep borings as have in the 
past penetrated  it ; bu t beyond the natural 
gas mentioned, it has always proved 
singularly, or perhaps we should say in
evitably, sterile of free oil, and we are 
unaware of any newly-discovered character 
which would lead to  a supposition th a t it 
could behave differently.

Of the other “ possibilities” under Hythe 
the Purbeck rocks, well-known from the 
Sub-W ealden borings, from  outcrops in the 
central Weald, and from water-wells, may 
be ruled out, even though certain limestones 
and gypsiferous shales m ay smell strongly 
of No. 1 petrol, as is the case a t the gypsum 
mines in Sussex. These are too much 
fractured and disturbed to  form either good 
mother- or reservoir- rocks, and, besides, it 
has been shown conclusively th a t they have 
borrowed m ost of their bitum inous (fluid) 
content from the Kimmeridge Clay via the 
intervening Portland formation, incidentally 
the present source of the  Heathfield gas. 
The Purbeck beds m ay or m ay not be 
preserved a t H ythe ; similarly there is the 
doubt about the  Portlandian, which, if 
present, would a t least serve as a reasonable 
reservoir to  any Kimmeridge oil or gas 
available. If we descend deeper, to pre- 
Kimmeridgian horizons, much the same 
scientific objections apply, w hether it be to 
Corallian, Oxfordian, Lower Oolites, or 
Lias, and in any case to reach the base of the 
Kimmeridge Clay below H ythe— th a t is, 
practically a t sea-level—would require 
drilling to  considerably more than  1,000 ft. 
We cannot credit even the instigators of 
this contem plated oil-well w ith the idea tha t 
an upward m igrating Palaeozoic oil has been 
trapped at a  convenient shallow horizon ;
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apart from the fact that we do not believe 
in the existence of Palaeozic oil anywhere 
in this part of the country, any theory that 
involved such migration through a rock- 
column composed of the types known in the 
concealed Mesozoic would be wildly fantastic.

T he P rotection  o f  Investors
The Companies Act of 1928 came into 

force on the first of this m onth, bu t public 
interest in it has waned considerably since 
the days of the long discussion th a t took 
place in Parliam ent and elsewhere a year 
or two ago. Already another campaign for 
further improving company law and 
protecting the investor has been launched 
and many of the suggestions th a t formed 
part of the propaganda of reform during 
past years bu t failed to  receive general 
support are being revived. The case for 
additional action was vigorously taken up 
at the meeting of the Law Society held last 
month by th a t ardent protagonist, Mr. 
Charles L. Nor don. He pointed out th a t 
much of the recent legislation is futile in 
preventing fraudulent or ill-advised promo
tions and th a t penalties for gross infractions 
of company law do not save the investor 
from losses. I t  is no consolation to  the 
disappointed shareholder to  know th a t those 
responsible for swindles m ay possibly receive 
a term of penal servitude, and Mr. Nordon 
therefore pleads for laws and regulations 
which will kill the dangerous schemes at 
their inception.

One of the recommendations he puts 
forward is th a t all prospectuses should be 
issued in standardized form, the information 
being given in uniform order under headings 
of prominent type, and th a t permission to 
publish a prospectus should not be given 
without a certificate of approval from the 
Registrar of Jo in t Stock Companies, after 
due verification of every statem ent of fact. 
In addition the prospectus should contain 
copies of all m aterial documents or full 
abstracts of such documents as approved by 
the Registrar. This would be far more 
useful than the present compulsory printing 
of the Memorandum of Association and the 
names and addresses of the clerks who have 
signed it, for this Memorandum is seldom 
read by intending shareholders and usually 
contains no useful information.

Other suggestions made by Mr. Nordon 
are th a t every director shall be required to 
state in the prospectus his qualifications for 
the position ; th a t no underwriting shall be

referred to in a prospectus unless the under
writers have deposited w ith the company’s 
bankers the am ounts due on application and 
allotment, thus preventing “ t r u s t s ” and 
“ corporations ” w ithout adequate financial 
resources entering into obligations they 
cannot carry out should the public 
applications fall short of the required 
am ount ; and th a t the Board of Trade should 
assume the du ty  of enforcing penalties laid 
down by the Act and of investigating 
grievances and complaints on behalf of 
shareholders. Among the foregoing sugges
tions perhaps th a t relating to  the qualifica
tions of directors will be the most difficult 
to  carry out, for undoubtedly m any 
influential men, w ith little or no special 
business aptitude bu t able to  command 
capital, expect some recompense and claim 
a seat on the board in order to  watch the 
interests of their financial supporters. Then 
again m any people w ith experience in the 
technical part of a venture m ay not be 
business experts and their directorships may 
have disastrous results. However, the 
inclusion of a provision in the Act such as 
th a t suggested would effectively scatter 
crowds of w hat inoffensively m ay be called 
am ateur directors. Mr. Nordon is inclined 
to  recommend a still more drastic regulation 
in this connection by making it compulsory 
for all directors to  be licensed.

One of the crying grievances of the present 
day is the growth of “ tru sts ,” the ostensible 
object of which is to enable an investor to do 
his business all in one transaction, a t the 
same tim e giving him an opportunity of 
participating in favourable new flotations 
issued under the auspices of the " tru s t.” 
Theoretically, and when the directors are 
experienced and trustw orthy financiers, such 
an institution serves an excellent purpose, 
but nowadays there is no guarantee th a t 
the funds subscribed will be used to  the 
advantage of the subscriber and not applied 
to  purely speculative and indeed risky 
transactions. W hether Mr. Nordon has any 
specific cure for this unfortunate state of 
things is not quite clear, bu t one of his 
suggestions may possibly cover these cases, 
namely, th a t every issuing house shall be 
licensed by the Board of Trade and be re
quired to  make a substantial deposit to  meet 
claims in the same way as insurance com
panies. Such a requirement might effectively 
help in regularizing the use of money sub
scribed in this way, bu t probably other pro
visions would also be necessary to  remove 
one of the sinister features of current finance.



R E V IE W  O F  M IN IN G
In troduction . — The dullness which 

ushered in the autum n has continued and 
both the Stock Exchange and the Metal 
Exchange have exhibited weakness. In  spite 
of considerable activ ity  among tin producers 
w ith the object of stabilizing prices, tin  has 
continued to  fall. The general collapse on 
the New York Stock Exchange following over
speculation caused some excitem ent here, 
bu t the adverse effect was not so great as 
m ight have been expected. Political events 
in British coal circles are causing some 
uneasiness, for the Government, the coal 
owners, and the miners all seem to  have 
different views as to the expected decrease 
in the hours of employment and a settlem ent 
of the new conditions appears a t present to  
be far off. The formation of a Government 
committee to  examine banking practice m ay 
be of eventual value in m aking it possible for 
banks to  give b etter and cheaper facilities 
for industrial loans. On the other hand, 
some objection m ay be made to  the Govern
m ent’s financial proposals for inaugurating 
public works for the relief of unemployment.

T ran svaal.—The output of gold on the 
R and during October was 853,609 oz. and 
in outside districts 35,081 oz., m aking a 
to ta l of 888,690 oz., as compared with 
849,553 oz. during September. A t the  end 
of October the num ber of natives engaged 
a t the gold mines was 189,739, as compared 
w ith 190,567 at the end of September.

The results a t Sub Nigel for the  year 
ended June  30 last are given elsewhere in 
this issue. I t  will be seen th a t developments 
have not fully m aintained the reserve of 
rich ore, the to ta l reserve being estim ated 
a t 891,000 tons averaging 18-2 dwt. over 
a stoping w idth of 22 in., as compared with
986,000 tons averaging 19-7 dwt. over 
24 in. the year before and 1,013,000 tons 
averaging 20 dwt. over 25 in. two years 
ago. A large am ount of development work 
has been done, the footage being 42,367 ft., 
as compared w ith 22,559 ft. the year before. 
Of the footage sampled 36-7%  was payable, 
as compared w ith 42-9% .

Southern  R h od esia .—The ou tpu t of 
gold during Septem ber was reported at 
45,025 oz., as compared w ith 46,473 oz. 
in August and 47,716 oz. in September, 
1928. O ther outputs during Septem ber were : 
Silver, 5,837 oz. ; coal, 90,279 tons ; chrome 
ore, 17,976 to n s ; asbestos, 3,674 to n s ; 
arsenic, 20 to n s ; corundum , 16 to n s ; 
mica, 16 to n s ; iron, 210 to n s ; scheelite,

3 to n s ; tin , 2 to n s ; barytes, 59 to n s ; 
diamonds, 17 carats.

The Gold Fields Rhodesian Development 
Co. made a profit of £181,604 during the 
year ended May 31 last and has distributed 
£125,711 as dividend, the ra te  being 10%. 
During the previous year the  profit was 
£169,019 and the  dividend was the same. 
No new interests of im portance have been 
acquired recently, bu t holdings in the 
W anderer, M ayfair Gold, and Loangwa 
Concessions have been increased.

Operations a t the W anderer Consolidated 
Gold Mines commenced on October 8 and 
from then until the 16th of last m onth 2,312 
tons of ore averaging 5-56 dwt. per ton was 
trea ted  for a  yield of 567 oz., equal to  4-91 
dwt. per ton. I t  is expected th a t the plant 
will be working a t full capacity about the 
middle of the current m onth.

I t  will be rem em bered th a t, on the poor 
prospects a t the  Copper Queen being 
dem onstrated by Dr. McCann, the Southern 
Rhodesia Base Metals Corporation decided 
to  suspend work there and transfer the plant 
to  the  A laska copper mine. The report 
now issued shows th a t the  first unit started 
in the middle of Septem ber and from then 
until the middle of October 155 tons of 
high-grade concentrate was produced and is 
to  be shipped to  Europe. I t  is hoped tha t in 
the course of a short tim e th is un it will reach 
its norm al capacity  and be producing 200 
tons of concentrate per m onth.

N orthern  R h od esia . — News from 
Loangwa Concessions is no t very cheerful, 
as the first diam ond-drill hole has registered 
10 ft. of ore averaging only 0-9%  copper. 
Those who have read the article last month 
on estim ating ore reserves by bore-hole will 
realize, however, th a t they  need not be 
altogether discouraged.

The Rhodesian Selection Trust and the 
Rhodesian Anglo American are both issuing 
new capital for the  purpose of extending 
their copper operations in N orthern Rhodesia, 
particularly  in connection w ith the Mufulira 
and Chambishi mines. The Rhodesian 
Selection T rust is operating these properties 
under agreement w ith Bw ana M’Kubwa, 
which company is controlled by Rhodesian 
Anglo American. The Selection Trust, which 
is the parent company of the Rhodesian 
Selection Trust, has also increased its capital 
and some at any ra te  of the new money will 
be used in developing Rhodesian copper 
mines.

262
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Gold C oast .— I t  will be remembered 
that Ashanti Goldfields Corporation acquired 
the old Bibiani gold mine in 1927 w ith a 
view to reopening it and conducting 
exploratory work. At the meeting of 
shareholders held last m onth it was stated 
that progress has been slow owing to the 
dangerous condition of the workings. The 
shaft has been cleared and lined with steel 
setts to  the deepest level—No. 3, a t 368 ft. 
—opened up by the old company, and the 
rest of the shaft—100 ft.—is being cleared 
and similarly lined.

N igeria.—Three companies of the 
Latilla group are to be amalgamated, with 
the idea of cutting expenses in face of the 
present low price of tin. These are the 
Nigerian Base Metals Corporation, the Anglo- 
Nigerian Tin Mines, and the Nigerian 
Power and Tin Fields. The la tter has 
recently handed over its K urra Falls hydro
electric undertaking to the Anglo-Oriental 
group. The chief mining properties of the 
three companies are in the same district 
and this fact, together w ith the expected 
supply of electric power, is hoped to make 
it possible to work them  more economically.

The Ribon Valley Tinfields, a company 
belonging to the Latilla group, finds itself 
in financial difficulties owing partly  to the 
fall in the price of tin and partly  to  the 
new plant not starting  operations as early 
as was expected. The report for the two 
years ended March 31 last shows credits of 
¿41,796 from the sale of 316 tons of tin 
concentrate and costs of £41,984, leaving 
an adverse balance on working of £187. 
The position is rendered unsatisfactory by 
an interim dividend having been paid in 
February, 1928, when 7£%, absorbing 
£11,500, was distributed. This am ount not 
only absorbed the balance carried forward 
on March 31, 1927, but results in an adverse 
balance of £4,130 being shown a t March 
31, 1929.

India.— In the last annual report of the 
Mysore Gold Mining Co. it was mentioned 
that a new lode had been cut by bore-holes 
from the surface a t a distance of 1,600 ft. east 
of the outcrop of the main lode. A pilot 
shaft was sunk and the news is now to hand 
that the lode has been cut a t a depth of 
280 ft., where it is 10 in. wide and assays 
3 oz. 2 dwt. per ton. I t  will be remembered 
tha t Mr. Thomas Pryor, in his paper on the 
geology of the Kolar goldfield six years ago, 
mentioned th a t there are a t least 26 lodes 
in this district and tha t only the Champion 
and Oriental lodes have been developed, the

main, or Champion, lode having accounted 
for nearly all the gold output. The lodes all 
dip to the west and the Oriental is about 
half a mile to  the west of the m ain lode, 
while the new lode now struck is to  the east 
of the main lode. I t  is about four years 
since exploration by diamond-drill was 
adopted at the Kolar group of mines. So 
far the results published have concerned 
underground work and the present case is 
presum ably the first of discovery and develop
m ent from surface.

M alaya.—K am par Malaya Tin Dredging, 
Ltd., was formed by the Anglo-Oriental 
group in 1927 to  acquire from the London 
Tin Syndicate tin-bearing land on the 
K am par River, Perak. The dredge started  
in May last. During June it treated  123,700 
cu. yd. for 50 tons of tin  concentrate and 
the output gradually increased until in 
September 227,500 cu. yd. was treated  for 
80 tons. During the four m onths 250 tons 
was extracted from 716,700 cu. yd., the 
yield per yard being 0-78 lb.

The present position of tin  was discussed 
early this m onth in the Federal Council 
by Sir W illiam Peel, the Chief Secretary, 
when making his statem ent relating to  
the finances of the Federated Malay States. 
He expressed himself as doubtful of any 
advantage to be gained by the curtailm ent 
of output on the part of existing producers, 
but, in response to  communications made 
by the Chamber of Mines, he and his 
colleagues were considering the question of 
the alienation of land for mining purposes. 
He stressed the importance of conserving 
the tin  resources of the country and said 
th a t the present increase in the output 
of tin  was not helpful either to  the Govern
m ent or the industry.

A ustralia . — The West Australian 
Minister of Mines has agreed to  advance 
£10,000 free of interest to  Boulder 
Perseverance to  help in the  building of a 
new bromo-cyanide plant, which is to  cost 
£30,000. I t  is believed th a t w ith this plant 
a saving of 6s. per ton will be effected in 
the cost of extraction. When the cost is 
reduced by 4s. or more per ton repaym ent 
of the advance is to  be made by a  royalty  
of Is. per ton.

A noteworthy victim  of the low price of 
tin  is the Mount Bischoff Tin Mining Co., 
of Tasmania, which has shut down its mines 
and smelter awaiting better times. This 
company has been in operation since 1873, 
with never a break until now.

Owing to the continuance of the coal
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lockout in New South Wales, which has 
caused a lower ou tpu t of iron and steel 
and a higher cost of production, the  Broken 
Hill Proprietory Co. has been unable to  
declare the usual half-yearly dividend.

C anada.—A serious fire occurred on 
October 28 a t the Dome Mines, Porcupine, 
when the mill was completely destroyed.

C ornw all.—In these days of depression 
in Cornish tin  mining owing to  the  low 
price of the m etal it is pleasant to  be able 
to  record th a t the Geevor mine, a t Pendeen, 
has declared an interim  dividend for the 
half year ended September 30 last. During 
this period 28,562 tons of ore yielded 422 
tons of concentrate, selling for £42,750. 
Approxim ately the yield per ton was worth 
36s. 7d., the cost per ton  29s. 6d., and the 
to ta l gross profit £10,000. The interim  
dividend, a t the ra te  of 5% , will absorb 
£8,212. Development continues to  disclose 
ore of a  satisfactory character.

Polhigey Tin, L td., in its report for the 
year ended April 30 last, states th a t milling 
s tarted  on February  21 and from th a t date 
to  the end of the  year covered by the report 
10,500 tons of ore was milled, the  ou tpu t 
of concentrate being 34 tons. Four lodes 
are being developed, the  chief one being 
estim ated to  average 22 lb. of tin  oxide 
per ton  over a w idth of 49 in. The reserve 
of ore blocked out is given at 115,400 tons, 
sufficient to keep the mill going for 20 m onths.

K en t.—A year ago it was announced 
in these columns th a t the Tilmanstone 
(Kent) Collieries, Ltd., had obtained powers 
to  build an aerial ropeway from the mine to 
Dover harbour. Last m onth the section of 
the ropeway from Tilmanstone to  Pineham , 
two-thirds of the way to  Dover, was 
completed and it is expected th a t the 
remainder will be at work in December, so 
th a t shipments from Dover harbour should 
commence early in the new year. I t  will be 
remembered th a t this m ethod of transport 
from the mine to  the sea was adopted on 
account of the high cost of the short railway 
journey. The ropeway will be 9 miles long 
and will carry 3,000 tons of coal per day.

M exico .—Last m onth reference was 
made in th is column to  encouraging develop
ments a t the Dos Carlos mine of the Santa 
Gertrudis company. Since then it has been 
announced th a t on the 19th level a  cross-cut 
has disclosed 32 ft. of ore averaging 6 dwt. 
gold and 50 oz. silver, of which 19 ft. was 
in the lode assaying 67 oz. silver and 13 ft. 
was mineralized hanging wall assaying 
25 oz. silver.

The E l Oro gold mine was closed in 1926 
after a prosperous career, bu t the  company 
has continued in existence, as it had a  number 
of m inor investments. To meet the altered 
conditions the capital was reduced a  year 
ago from £1,147,500 to  £286,875 by 
cancelling 15s. per £ l  share. The company 
has by this means been able to  return  to 
the dividend-paying list, Is. Ojd. per 5s. 
share now being paid, less income tax , for 
the year ended June  30 last. The company’s 
chief assets a t present are the railway and 
the La Noria silver mine. During the year 
the railw ay made a  profit of £14,091 and 
the silver mine a  loss of £2,977, other items 
bringing the year’s profit to  £25,386. At 
the silver mine 169,083 short tons of ore 
was treated , averaging 16 • 4 oz. silver and 
0-38 dwt. gold per ton, and the yield was 
3,301 tons of concentrate, selling for 
$1,343,722, together w ith 31 tons of ore 
realizing $3,070.

P an am a.—As readers will remember, 
Mr. Hugh F. M arriott some tim e since joined 
the board of the Panam a Corporation and 
subsequently visited the property. At the 
annual meeting on October 31 he delivered 
a lengthy address, which is reported in full 
elsewhere in th is issue. Mr. Marriott 
corroborated the views of the engineers with 
regard to  the value of the alluvial gold 
deposits in the Sabalo River, a t E l Mineral, 
and at San Jose Hill and spoke favourably 
of exploration work on the lode-gold deposits 
around the old Cana mine. The most 
im portant news he had to  give, however, was 
in connection w ith  quite recent develop
m ents a t Mina Blanca mines and a t two other 
properties which were not specifically named. 
A year ago the Mina Blanca was described as 
a lead-zinc deposit, b u t since then the 
accompanying gold has added greatly to  its 
importance. The other properties contain 
copper and silver and th e  grade is described 
as being very high, assays over stoping width 
showing 14% copper and 36 oz. silver.

N orw ay.—The D underland Iron Ore 
Company has struggled for existence for 
over a  quarter of a  century, bu t it appears 
from the report for 1928 ju st published that 
the concentrating difficulties have been 
overcome and th a t satisfactory contracts 
have been made for the sale of the products. 
I t  is estim ated th a t the deliveries during 
1929 will am ount to  90,000 tons and 
eventually an ou tput of 16,000 to  20,000 
tons m onthly is expected. The m anage
m ent of the  com pany is now w ith  the 
Tilden Sm ith group.



TH E  MOUNT ISA LEAD-ZINC MINES
NO RT H  QUEENSLAND

This article is based on reports published by the Company and deals with the geology and present mining operations. In 
further articles to be published next month Mr. C. A. Mitke will give an account of the comprehensive method of mining 
to be adopted, and Mr. J. M. Callow will describe the concentration and metallurgical plant now in course of erection.

I n t r o d u c t i o n .  —  The lead-zinc-silver 
deposits a t Mount Isa, N orth Queensland, 
are already sufficiently well known to 
readers of the M a g a z in e  to  make it un
necessary to  give here an account of their 
discovery and early development. Suffice 
it to say th a t since the middle of 1927 
the finance and technical m anagement have 
been in the hands of the U rquhart group, 
that is to say, a t first the Russo-Asiatic 
Consolidated and la ter the newly formed

work will have progressed sufficiently to 
deliver regular supplies of ore to  the mill. 
The plant provides for the handling of
1,000 tons of carbonate ore and 500 tons of 
sulphide ore per day, fine grinding of both 
classes, tabling the coarser carbonate on 
Deisters, and flotation in M acintosh cells of 
the rest of the carbonate and the whole of the 
sulphide ore ; this to  be followed by sintering 
and smelting in lead blast-furnaces, the 
zinc concentrate from the sulphide ore being

GO VERN M EN T R t ï  FR O M  O U C H E SS

F ig . 1.— P la n  o f

Mining Trust, Ltd. The operating company 
continues to  be the Mount Isa Mines, Ltd., 
some of the shares in which are still held 
in Australia. W ith this brief introduction 
it is possible to  proceed a t once w ith a 
description of the ore-bodies and of the 
general geology, leaving the m ethod of 
mining and the concentration and metallurgy 
to be described in future articles. After a 
period of full investigation the construction 
of the concentrator and smelter is a t present 
in hand and the mill and smelter will 
probably be completed early next year, 
when the rearrangem ent of underground
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sold until such time as a zinc plant is erected. 
Though the to tal capacity of the concen
trating  plant is given at 1,500 tons, it is 
probable th a t it will be capable eventually 
of treating 2,000 tons. Connection is already 
made with the Queensland railways. Coal 
will be obtained from Collinsville, 50 miles 
south-west of Bowen, and an electric power 
p lant is being erected on the mine employing 
this coal in powdered form, the plant 
operating on the Fuller-Bonnot system. 
W ater for the dressing and power p lant and 
for domestic purposes will be obtained from 
a reservoir built 20 miles away a t Rifle
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Creek, and further supplies will be available 
from the mines itself as w ater has been 
struck in depth.

T h e  O r e - B o d i e s . — There are a num ber 
of ore-bodies on the property  and of these 
the Rio Grande, Black Rock, and Mount Isa 
contain high-grade carbonate ore w ith 
sulphides ’ appearing in depth, while the 
Black Star is of lower grade and the sul
phides make their appearance much nearer 
the surface. In  the first three the delim ita
tion of the carbonates and sulphides has not 
yet been completed.

The following table gives an estim ate of 
the  ore reserves a t the present tim e :—-

C a r b o n a te s—
Rio G rande . . . . . .
B lack R ock . . .
M ount Isa  . . . . . .
B lack S ta r . . . . . .

S u l p h id e s , B la ck  Sta r—
M easurable to  750 ft. dep th  
F u rth e r  expected to  750 ft. dep th  
In  addition , approx im ately

As already mentioned, the deposits lying 
within the boundaries of the property are 
of two classes, the high-grade lodes, including 
the Rio Grande, Black Rock, and Mount Isa, 
which form a mineral belt extending north  
and south the full length of the property, 
or two and a half miles, and the second or 
lower grade type of lode, represented by  the 
Black Star, lying parallel to  the first, about
1.000 ft. d istant to  the west.

The Rio Grande mine is served by the 
three-com partm ent vertical Lawlor Shaft, 
from which at a depth of 175 ft. a cross
cut in the hanging wall cuts through the 
lode. This is here composed of four distinct 
veins of sulphide ore from 4 ft. to  12 ft. wide, 
separated by from 5 ft. to  15 ft. of country 
rock. Not far above this level the sulphide 
gives place to  oxidized ore or carbonates. 
On the 130 ft. level two of the veins, both 
completely oxidized, have been opened by 
drives and cross-cuts and prove the so-called 
main vein to  be 620 ft. in length and 13 ft. 
mean width, while No. 2 vein is 600 ft. long 
and averages 14 ft. wide. Allowing 160 ft. 
depth of oxidation and a mean specific 
gravity  of 2 5 , the main vein contains
90.000 tons of carbonate ore carrying 15'8% 
lead and 9’2 oz. silver per ton. No. 2 vein 
contains an equal am ount of ore of like 
grade, or a to ta l of 180,000 tons in the  two 
veins. Bore-holes cutting the lode a t 300 ft.

to  400 ft. depth have proved the  continuation 
to  these depths of three principal veins 
from 5 ft. to  22 ft. wide, while one, from which 
the best results were no t expected, cut a 
12 ft. vein, well above the average in lead, 
at a depth of 530 ft. Again, a t 1,000 ft. 
depth, various veins were encountered of 
which one carried 20% lead and 23 oz. 
silver on a w idth of 13 ft. Although the 
diamond-drilling has not yet proceeded far 
enough to  perm it a  statem ent of the sulphide 
ore reserves, it has nevertheless already 
proved persistence in depth  to  1,000 ft., 
and has given no cause to  doubt further 
considerable extension. Therefore, pending

Tons. Lead. Zinc. Silver.

200,000
%

15-8
% Oz.

9-2
120,000 22-4 — 10-6
100,000 12-0 — 4-4

3,100,000 8-0 — 3 0

3,520,000

14,700,000 6-2 8-0 3-9
3,000,000 6-2 8-0 3-9

500,000 of m uch h igher assay.

further exploratory work, it is permissible 
to apply to  the sulphides the dimensions 
used in estim ating the carbonates while 
introducing the specific gravity , 3-6. Thus,
150,000 tons of sulphide ore per 100 ft. 
depth can be counted on or, between the 
160 ft. and the 500 ft. horizons, very pro
bably half a  million tons. In  lead content 
the sulphide ore is somewhat lower than the 
carbonate, b u t the deficiency is more than 
offset by the higher silver tenor. Moreover, 
it contains 6% or more zinc.

The Black Rock mine is opened up to a 
depth of 250 ft. below the outcrop by the 
O’D oherty Shaft, a three-com partm ent in
cline of 37°. This horizon m arks closely the 
lower lim it of the zone of oxidation, and the 
level which develops it is partly  in carbonate 
ore and partly  in sulphide. The ore-shoot 
is 350 ft. long by 20 ft. wide, and disturbances 
of the formation a t the ends have hindered 
adequate exploration in both  directions. 
A ttem pts to  prove the ore-body in depth by 
means of diamond-drills have not been 
altogether successful. Of the three bore
holes attem pted, the southernm ost was 
stopped owing to  difficult ground before 
cutting the ore-body, the middle bore failed 
to  cut the ore-body a t all, bu t a t a depth 
of 500 ft. disclosed a  vein, h itherto  un
discovered, in the foot-wall, apparently  
21 ft. wide and carrying 10-1% lead, 6-2%
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zinc, and 6-3 oz. silver. The developed
reserves of carbonate ore am ount to 120,000 
tons, carrying 22-4% lead and 10-6 oz. 
silver. I t  is prem ature to  hazard a  forecoast 
of the quan tity  of sulphides available.

On the Mount Isa  mine, from the three- 
compartment vertical Bushell Shaft a cross
cut, 165 ft. in depth, intersects the ore-body 
at about the level of transition from
carbonate ore to  sulphide. Two bore-holes 
closely spaced prove the extension of the 
lode to a depth of 365 ft. where the width 
is 11 ft., but the difficulty of boring in such 
ground and the untrustw orthy results dis
courage further attem pts a t diamond-drilling. 
So far as developed, the ore-shoot has a 
length of 400 ft. and a w idth of 20 ft.,
corresponding to a carbonate reserve of
100,000 tons of ore containing 12% lead and
4-5 oz. silver. Good exposures a t No. 23 
Shaft, 540 ft. north  of the Bushell, and at 
No. 6 Shaft, 220 ft. still further north, pro
mise a substantial extension of the lode in 
this direction. At the present time it is 
not intended to push development in the 
Mount Isa.

On the Black Star, the lode has been 
traced by surface and mine working and by 
boring over a length of 2,000 ft. and a 
variable w idth up to  250 ft., while the greatest 
depths thus far dem onstrated by the “ B ” 
line of bores is over 800 ft. below the out
crop. (See Fig. 2.) The three-com partm ent 
vertical Davidson Shaft is in the hanging 
wall and at the 200 ft. level a cross-cut 
intersects the lode a t about the perm anent 
water level, which corresponds to  the 
transition of the oxidized zone to the sulphide 
zone. Above this horizon the oxidized 
zone has been adequately explored by means 
of trenches across the outcrop, by numerous 
shafts and churn-drill bores and by drives 
and cross-cuts. The data  available make 
it possible to  determine the volume and the 
metallic content of the carbonate ore with 
sufficient accuracy. On the basis of a  specific 
gravity of 2-3, the carbonate reserves am ount 
to 3,100,000 tons containing 8-0% lead and 
3-0 oz. silver per ton. The “ A ” row of 
bore-holes from 7 to  14 proves to  th is date 
a length of 2,000 ft. a t 500 ft. depth. The 
" B ” line of bores, cutting the lode at 750 ft. 
depth, dem onstrates the unimpaired quality 
of the ore to  the lowest horizon thus far 
attained, namely 800 ft. Bore-holes B 1, 4, 
and 8 are now finished. Based on the 
volume actually delimited at this date 
and applying the specific gravity 3-3,

14,700,000 tons of sulphide ore are measured, 
carrying 6-2% lead, 8-0% zinc, and 3-9 oz. 
silver.

G e o l o g y .—The following account of the 
geology of the district comes from Mr. H. H. 
Knox’s report.

The m ature topography of the district 
is characterized by low north-south trending 
ridges rarely attaining a height of 400 ft. 
above the intervening level valleys. An 
ancient peneplain after elevation has been

F ig . 2 .— Sec t io n  across t h e  B la ck  Sta r  l o d e
S H O W IN G  B O R E -H O L E S .

dissected down to  the present level of the 
valleys a t an altitude of about 1,200 ft. 
above the sea. The course of the hills and 
prominences conforms in general with the 
strike of the formation, and it is clear th a t 
the relief, save where hard igneous rocks 
or quartz have invaded the sediments, 
has been determined by the selective silicifica
tion of certain beds which thereby become 
highly resistant to  weathering, leaving the 
unaffected stra ta  an easy prey to  erosion. 
This phenomenon of superficial silicification, 
so common in arid regions, is here unusually 
pronounced. The effect is cumulative at

Da v i d s o n

k3 § î I 8_i i 1------ 1-----1--»
S c a l e  in  F e e t .
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the surface and does not extend downward 
more than  8 or 10 ft.

W ithin a few miles both  to  the south and 
n orth  of the mines appear bosses of coarse
grained granite traversed by dykes of ultra- 
basic rocks, some of which can be identified 
as olivine-pyroxenite or its uralitized 
derivative. Paralleling the granite intrusion 
to  the north  huge lenses of quartz extend 
for miles and as snow-white hills form a 
conspicuous feature of the landscape. They 
m ay reasonably be regarded as representing 
the ultra-acid phase, as the pyroxenite 
m arks the extrem e basic phase of the granitic 
magma. These occurrences harmonize with 
the earlier silicification and la ter dolomitiza- 
tion observed of the rocks adjoining the 
ore-bodies.

W estward (on the hanging wall side) of 
the Black S tar lode a  body of greenstone of 
aphanitic tex ture  outcrops and has been 
followed downward 2,000 ft. by deep, bore 
No. 1. This rock or series of rocks displays 
all stages of alteration, culm inating a t depth 
in a biotite-chlorite schist. In  age it precedes 
the close of the dynam o-m etam orphic 
episode. At 2,000 ft. depth it is succeeded 
by the norm al m etam orphic sediments.

The predom inant rocks of the d istrict are 
sedim entary and m ay be classed provisionally 
as Precambrian. A lternating th in  beds of 
original limestone, calcareous shale, and clay 
shale have undergone alteration, wholly 
or in part, to  crystalline limestone and 
silicified limestone and shale, while the so 
unaffected limestone has la ter to  a large 
extent been changed to  dolomite. N ot
w ithstanding the introduction of much

silica and magnesia, there is evident a nett 
reduction of volume m anifest in unfilled 
solution cavities. The final alteration under 
the action of acid surface w aters has resulted 
in the kaolinization of those shales which have 
escaped the  a ttacks of silica, thereby 
rendering them  extrem ely porous, and the 
low specific gravity  (2-3) of the Black Star 
lode above w ater level testifies th a t the 
superficial as well as the deep metamorphic 
processes have abstracted  more material 
than  they  have contributed.

The general strike of the stratification 
is north-south and the dip approximates 
60° W. Compressive stresses, doubtless 
associated w ith the igneous activity , have 
produced zones of folding also trending 
north-south, and in the v icin ity  of the ore-

bodies the plication is often severe without, 
however, inducing rup ture  save on a small 
scale ; indeed, dislocations of more than a 
few inches are uncommon. Seams of iron 
sulphides as pyrite and pyrrhotite, introduced 
at the  m etam orphic stage, partake of the 
folding w ithout apparent rupture. This 
generation of sulphides replaces the rock 
as dense aggregates of m inute grains.

On the  eastern ore belt a  group of major 
folds has throw n the alignm ent to  the  right 
and at the extreme northern  end of the pro
perty  a gossan outcrop several feet wide 
cuts squarely across the  form ation. The 
economic significance, if any, of these 
phenomena is subject to  la ter investigation.

The next stage in the  h istory  of the 
deposits appears to  have ensued after a 
long tim e-interval. Tensional strains, acting 
along the old lines of weakness, opened

F ig . 3 .— H e a d fr a m e  a t  L a w lo r  S h a f t .



channels for the circulation of solutions 
which deposited their metallic burden partly  
in the passages so formed and partly  as a 
replacement of the rock and the older iron 
sulphides. This later movement, causing 
shearing and fracture, is distinguished in 
mode from the older, which is characterized 
by plication, although shearing forces have 
also caused local folding. Differential move
ment along the bedding planes of two beds 
which themselves rem ain undeformed may 
produce the most fantastic convolutions of a 
plastic stratum  lying between them. And 
here it is worthy of note th a t a  tendency 
of the folds caused by bedding faults to  pitch

NOVEMBER,

(1) The introduction of pyrite and, some
what later, pyrrhotite as bands from a 
millimetre up to several feet wide, replacing 
sedim entary laminae and beds, a t a period 
preceding or coinciding w ith the local folding 
of the stra ta . The pyrite is distinguished from 
later generations by its extremely fine grain.

(2) The second or shearing period opened 
passages for solutions which a t first deposited 
fine-grained zinc blende and a coarser grained 
pyrite as replacements of older minerals and 
as veinlets in the gangue.

(3) Chalcopyrite (in places subsequently 
altered to  bornite) slightly precedes and then 
accompanies the deposition of argentiferous
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rather flatly toward the north suggests 
a possible connection with the pitch of the 
ore-shoots. Since, however, these new shear 
zones do not conform strictly  w ith the 
stratigraphic strike bu t cut it a t an acute 
angle, the tendency of the ore-bodies is 
toward an alignment en echelon, an effect 
to be taken into account in exploration.

The prim ary economic minerals are the 
common sulphides of lead, zinc, and silver, 
with accessory copper (principally chalco
pyrite w ith a little bornite). The gangue 
minerals are calcite, dolomite, and the iron 
sulphides, with accessory manganese mineral 
and carbonaceous m atter in flakes resembling 
graphite.

The succession of events involving the 
deposition of ore has been as follows :—

galena. Besides replacing the older minerals 
and rocks and occupying m inute joints, 
fissures, and bedding faults, the galena finds 
favourable lodging in saddles and troughs 
of sharp folds where the strain has fractured 
the rock.

(4) The calcium-magnesium carbonates 
extend throughout the whole range of ore 
deposition as does the quartz.

(5) From  the surface to  a depth of 150 
to  200 ft. corresponding in a general way with 
the permanent water-table, the metallic 
sulphides have been oxidized to  lead 
carbonate with minor amounts of sulphate 
and other lead salts, and to zinc carbonate, 
the major portion of which has been removed 
in solution, leaving the more stable lead and 
silver salts in place. Copper where present
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appears as carbonate, oxide, and even native. 
The iron sulphides have become limonite, 
hem atite, and ochre and a certain am ount of 
manganese oxide has segregated. Cavities 
are often lined w ith gypsum and w ith 
crystallized quartz infiltrated from above 
and the outcrops, usually barren, are 
represented by silica of colloidal origin.

Consideration of the various solubilities 
of the minerals leads to the expectation th a t 
the lead tenor in the ozidized zone will be 
somewhat higher than  in the sulphide zone, 
b u t such concentration is only re la tiv e ; 
the  agencies which have leached the gangue 
have left the lead in place. The highly

soluble zinc is almost entirely removed in 
the oxidized zone, while the silver, occupying 
an interm ediate place in respect of solubility 
has been impoverished.

In  the replacement of the rocks and 
minerals by a later arrival there is no 
perceptible tendency tow ard selection and the 
control appears to  be purely physical. In 
the walls well away from a lode stringers 
and veinlets of calcite or dolomite occur, 
containing specks of zinc blende. As the 
lode is approached the blende increases and 
galena appears. Then m ay follow a streak 
sufficient in quan tity  bu t of too low grade to 
be classed as ore, or else a streak of good ore 
too narrow to  be of value. Finally appears 
the lode, which is an aggregate of such streaks, 
collectively or individually as the case m ay 
be, of profitable size and grade. The

increasing alteration of calcite to  dolomite 
as a  lode is approached m ay possibly serve 
as a  useful indicator in fu ture exploration.

M e t h o d  o f  M i n in g .  — As already 
m entioned the various ore-bodies have been 
developed separately, bu t the present com
pany, acting on the advice of Mr. C. A. Mitke, 
has determined on a comprehensive system of 
mining. The U rquhart shaft is being sunk as 
an ore-shaft and the main shaft for men and 
supplies. A m ain haulage level is being 
constructed a t a  depth of 350ft. This system 
of mining will be described by Mr. Mitke in 
the next issue. In the m eantime the plan 
(Fig. 1) accompanying the present article

shows the  position of the various shafts and 
the haulage level, together w ith th a t of the 
mill and smelter.

U gan d a  R a ilw ays.—E arly  this month 
the m anager of the K enya-U ganda Railway 
introduced the railw ay budget for 1930 
in the Kenya Legislature and gave an out
line of proposed extensions. From  the point 
of view of the mining man the extensions 
in Uganda were of particu lar interest. It 
was announced th a t the railw ay is to be 
continued to  Kam pala, which will involve 
the building of a bridge across the Nile. 
Afterwards the line will be extended west
ward to the Ruwenzori region, where it is 
hoped th a t connections will u ltim ately be 
m ade w ith the line from Stanleyville, in th e  
Belgian Congo.

F ig . 5.— E x c a v a tio n s  fo r  t h e  L o w e r  M il l .



DIAMOND MINING ON THE GOLD COAST
By S. V . G R IFFIT H , A.I.M.M.

The author describes the occurrence of diamonds in Gold Coast Colony and gives particulars of prospecting method and
the mining and extraction of diamonds.

I n t r o d u c t i o n . — The diamond fields of 
the Gold Coast Colony are situated in the 
district of Akim Abuakwa, Eastern Province, 
some 90 miles inland, and were first 
discovered by the officers of the Gold Coast 
Geological Survey just after the war. 
Mining operations commenced in 1919 and, 
although at present there are only two 
companies producing on a large scale and

stones from |  to  1 carat are occasionally 
found.

G e o l o g y , — The geology of the country 
m ay be described as follows : In  the western 
portion of the Colony a series of ancient 
sedim entary and volcanic rocks occur, the 
former being composed, originally, of sand 
and gravel denuded from the land masses 
and deposited in the sea, and the la tte r of

F ig . 1.— Sk e t c h -m ap o f  t h e  Gold  Co ast Colo 
S h a d ed  P o r tio n  r e p r e s e n t s  D iam ond

although the operations are more or less 
confined to  the region around the villages 
of Akwatia and Kokotintin in the Birrim 
valley, the industry has made rapid progress. 
In 1920, for instance, a to tal of 100 carats 
were produced valued at £360, whereas for 
the year 1927-28 the production was 501,455 
carats valued a t £475,000. The diamonds 
occur in the gravels and old marine deposits 
of the Colony and are known to  the trade 
as “ sand diamonds ” and average 15 to 
25 stones to  the carat, although larger

N Y , SH O W IN G  L O C A T IO N  O F  T H E  D IA M O N D  F I E L D S .
A r e a  an d  X X  d e n o t e s  M in in g  Ce n t r e s .

lava flows and sills of dolerite and andesite. 
These ancient rocks have been considerably 
altered both by dynamic metamorphism 
and contact metamorphism resulting from 
igneous intrusions, chiefly of granitic and 
allied rocks, and now comprise mica-, 
quartz-, graphite-schists, phyllites, slates, 
conglomerates, etc. This series of altered 
sediments is highly folded in places and 
strikes in a north-easterly and south-westerly 
direction from the coast, inland, and forms 
among others, the Atiawa range of hills.
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which lies just south-east of th e  diamond 
fields.

In  the eastern portion of the Colony 
there exists a series of old crystalline rocks, 
composed of great masses of gneisses, etc., 
and having the same strike as the  altered 
sediments of the west. I t  is quite possible 
th a t these crystalline rocks are a more highly 
m etamorphosed edition of the altered sedi
ments, bu t th is has yet to  be proved.

The exact age of these rocks is unknown, 
bu t they probably range from Palaeozoic 
to  Precambrian. Numerous granitic 
intrusions, a t a later date, took place along 
the strike of these rocks, greatly  changing 
their character ; associated w ith these 
intrusions are pegm atitic dykes, which cut 
across and penetrate the adjacent rocks 
for great distances.

The greater portion of these rocks were 
deposited in a shallow sea and were sub
sequently uplifted by earth  movements, 
when they suffered enormous marine erosion 
and denudation. The various isolated hills 
existing to-day in the Colony, which show 
signs of marine erosion, were undoubtedly 
islands, while some of the steep hill ranges 
formed cliffs bordering th is sea.

The diamondiferous gravel consists of 
pieces of quartz—sometimes well rounded 
bu t usually quite angular—embedded in 
a clayey m atrix , containing pieces of 
staurolite, black garnetiferous sand, and 
small grains or nuggets of gold. The gravel, 
which varies from 2 to  6 ft. in depth, rests 
on a decomposed schistose bedrock usually 
of a yellowish- or bluish-green colour, and 
is overlain by a  variable thickness of over
burden, consisting of a clayey alluvium.

Three types of gravel are commonly 
encountered, namely :—

(a) A red gravel of lateritic nature, poor 
in diamond values, usually forming the 
upper reaches of the valleys.

(b) A sandy, clayey gravel, blue in colour.
(c) A blue, clayey gravel, ra ther stiff, 

found bordering and extending outwards 
for considerable distances from the present 
river beds.

(■b) and (c) usually carry good diamond 
values.

Various theories have been pu t forward 
regarding the origin of the diamond, but 
until more fieldwork has been done and 
more evidence collected, it is not possible 
to favour any one theory more than  another. 
One group of theorists hold the view th a t 
some undiscovered pipe is responsible for

the diamonds, while another group favour 
the  theory th a t the diamonds were formed 
by the crystallization of the graphite in 
the graphitic sediments by  the action of an 
igneous intrusion.

Sir A. E. K itso n 1 sta tes “ there is no 
satisfactory evidence to  indicate th a t they 
(the diamonds) have any direct local associa
tion w ith  volcanic plugs, as is the  case in 
South Africa. The sources from which 
they were originally derived m ay have been 
plugs and flows of volcanic rocks or diamondi
ferous conglomerates derived directly from 
such volcanic rocks, or from  later con
glomerates formed from the older con
glomerates, or they  m ay have been formed 
by the  action of pegm atite intrusions on 
highly carbonaceous slates, phyllites, or 
graphite schists.”

Mr. G. Percy A shm ore2 states : “ The 
crystallized diamonds are generally octahedra 
and dodecahedra. O ctahedra cleavage flakes 
occur in fair numbers, and  m any are more 
or less chipped, due to  the  action of water, 
having been washed to  and fro on a sea 
beach. . . I suggest th a t, where the pegmatite 
dykes widened, heat was retained and caused 
the crystallization of graphitic m atter to 
form diam ond a t the  junction w ith the 
phyllite. . . . The question arises whether 
the dykes or the phyllite originally produced 
the diamonds. This is no t yet determined, 
but as staurolite occurs in great abundance 
in the  gravels, and is a m ineral of contact- 
altered sedimentaries, the  probability is 
th a t it was the graphite in the phyllite 
th a t crystallized into diamonds ra ther than 
the carbon inherent in the  pegm atite.”

This theory is quite feasible bu t the fact 
th a t cleavage flakes occur does not necessarily 
imply the action of w ater, as cleavage flakes 
also occur in the  diamond fields of South 
Africa, and “ owe their condition to  the 
violent explosive outbursts which shattered 
country rock and kim berlite alike.” 3 Also 
the presence of staurolite is not evidence 
of th e  diamonds having been formed by 
the action of an igneous intrusion on a 
graphitic sediment, as staurolite also occurs 
in some alluvial diam ond fields in South

1 M ineral Resources of th e  Gold Coast, by 
A. E . K itson, M in in g  M a g a z in e , Jan ., 1925.

2 Discussion on “ D escrip tion  and  M ethod of 
W ork ing  th e  Obuasi R eef of th e  A shan ti Goldfields 
Corporation, L td .,” B ulle tin  No. 295 of th e  In s ti tu 
tio n  of M ining an d  M etallurgy, A pril, 1929.

3 “  D iam ond F ields of S ou thern  A frica ,” b y  P . A. 
W agner.
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Africa, where the diamonds owe their 
origin to the presence of plugs.

On the other hand the theory regarding 
the presence of an undiscovered pipe is 
quite practicable, especially as in Southern 
Rhodesia diamond-bearing gravels con
taining none of the characteristic con
stituents of kimberlite are worked which 
are a considerable distance away from the 
nearest known pipe, and yet their origin 
is said to  be due to some undiscovered pipe 
or plug. I t  is quite possible th a t a t some 
remote period denudation of some un
discovered pipe took place, the diamonds, 
etc., being carried out to sea and deposited 
by the rivers and streams and then spread 
over the large area in which they occur by 
wave action. The meandering of rivers and 
streams m ay also have helped in this 
distribution, as a t times distinct river- 
terraces are m et w ith containing diamondi- 
ferous gravel.

As stated previously the crystallized 
diamonds are generally octahedra and 
dodecahedra. Maacles and borts are also 
fairly common, as are also cleavage flakes.

P r o s p e c t i n g .—A  survey is made of the 
stream  to  be prospected, using a 100 ft. 
chain and Brunton compass, and the results 
plotted. From this survey a bearing of 
the general direction of the stream  is obtained, 
and a pa th  or base-line about 5 to  6 ft. wide 
is then cut along one bank, having a bearing 
equal to th a t of the stream  ; in other words 
the base-line is cut as nearly parallel to the 
stream  as possible. Should the stream vary 
greatly in direction from one place to  another, 
then the direction of the base-line is also 
changed, and made to  follow the stream. 
(See Fig. 2.)

Cross lines are then cut, having a width 
of 3 ft., along this base-line a t 500 ft. intervals 
and at right angles to it, which means th a t 
they are in tu rn  approxim ately at right 
angles to  the general direction of the stream. 
These cross lines are either numbered, 
or else designated by the letters of the 
alphabet.

Taking the centre of the stream  as the 
starting point, pits are then m arked out 
along the cross lines with pegs a t 50 ft. 
intervals and on both sides of the stream
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(the first p its on the right and left banks 
being 25 ft. from the centre of the stream), 
the dimensions of each p it being 5 ft. by  2 ft. 
For sinking purposes, two p it “ b o y s” are 
usually pu t on together. The overburden 
from each pit is throw n on one side and the 
gravel on the other, the “ gravel dumping 
side ” having been cleared previously of 
bush, etc. In  p it sinking it is very necessary 
to  see th a t the  sides of the  pit, especially 
in the gravel, are kept vertical and also 
th a t bedrock is reached.

worked to facilitate supervision by  the 
engineer-in-charge. The diam ond washer 
or “ shaker,” as it is more commonly called 
in W est Africa, is shown in Fig. 4 ; it has a 
bottom  discharge w ith three coarse screens 
above, each one being removable. The 
shaker works in two bush logs, cut locally 
by the shaker boys, hollowed out to  suit, 
and embedded in the ground. The screens 
are 8 mm., 4mm., 2 mm., and 1 mm. mesh, the 
8 mm. screen being on top and th e  1 mm. 
screen a t the bottom . The shaker is worked
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The depths of overburden and gravel are 
measured with a measuring rod by the 
native headm an and turned in to  the white 
engineer-in-charge at the end of the day ’s 
work, who books them  in their respective 
columns in the “ Prospecting D ata  Sheet ” 
(shown in Fig. 3). The loose gravel from 
each pit is also measured up by means of 
a measuring box, usually of 3 cu. ft. capacity, 
and the num ber of boxes noted, from which 
the volume of the gravel in the loose is 
calculated and booked.

The gravel is carried in either head-pans 
or baskets to  the washing-plant, consisting 
of diamond washers (also called rockers 
or shakers) and jigs, which should be as 
near as possible to  the cross line being

by a boy standing on it  a t each end and 
rocking it from side to  side by a peculiar 
motion of the legs, the rocking motion 
being term inated each tim e by a sudden 
sharp jerk to one side. A nother boy stands 
a t the side dipping up w ater from the 
stream  in a pan or bucket and pouring 
it into the shaker. Gravel is fed to 
the coarse screen of the shaker and a 
continuous stream  of w ater poured in 
and by means of the rocking motion, 
described above, the  gravel is dashed from 
side to  side of the shaker and grated  over 
the coarse screen. By th is means, the 
oversize gravel is washed clean and cleared 
of all clay, etc., and the undersize particles 
falling through, are sized according to  their
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respective sizes on the interm ediate screens, 
the finest gravel or sand, which contains 
most of the diamonds, being found on the 
bottom, or 1 mm. screen.

When the shaker gets full, the oversize 
gravel on the top  screen is removed, provided 
of course it is clean, measured in a 1 cu. ft. 
measuring box, and discarded. The top 
screen is then removed and the coarse

“ Sticky and Clayey,” or whether it is 
“ Free W ash,” etc.

Joplin jigs, which are shown in Fig. 5 
and also in Fig 6, are used for jigging 
the shaker products. These la tte r are fed 
to  the jigs, one at a time, and jigged with 
frequent stoppages for scraping off the 
top layer of tailings ; more sand is added 
and the process repeated until a product

7  <£

F ig . 5.— Se c t io n  a n d  P lan  o f  J o pl in  J ig .

gravel on the 4 mm. screen washed once, 
scraped up w ith an iron scraper into a pan, 
and sent to the jigs, where it is also measured 
in a 1 cu. ft. box and jigged. The same 
process is applied to the remaining products 
and this procedure is repeated until the 
entire gravel from a pit has been washed. 
The measurements of the various products 
are booked in the data  sheet. In  the 
“ Remarks ” column, the nature of the 
gravel is entered up, th a t is, whether it is

is obtained which consists entirely of con
centrates. This is then jigged down with 
a short, sharp stroke, w ith the jig tilted, 
a small layer of tailings scraped off, and 
the remainder, consisting of clean con
centrates, scraped off the jig screen, put 
into diamond pans with an identification 
tag, and sent to the diamond-pickers for 
picking on the spot.

Picking is done by turning the con
centrates over, under water, and finding
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any existing diamonds by the brightness 
of the stones as compared with other crystals. 
The diamonds from each p it are counted 
and weighed and pu t into small envelopes, 
specially made for the purpose, and m arked 
with the number of the cross-line, pit, etc. 
All data  are then entered up in the data  sheet.

■ A prospecting gang will consist of about 
60 boys, and will include a native clerk, 
who also acts as headman, gravel-carriers, 
pit sinkers, bush cutters, etc. The best 
labour obtainable is from the N orthern 
Territories. Wages vary from Is. 6d. per

day for gravel-carriers, bush cutters, etc., 
to  Is. 9d. for pit sinkers, shaker boys, etc. 
The headman is paid 2s. 3d. per day.

The results obtained by prospecting are 
plotted on the plan and an estim ation is 
made of the yardage and average value of 
the  area. The area between any two 
adjacent lines is first calculated by means of 
rectangles, triangles, etc., and then the 
average thickness of the gravel in all payable 
pits (anything under 1 carat per cu. yd. is 
considered unpayable) on the two lines 
is calculated. This average thickness 
multiplied by the area gives the yardage 
between the two lines. The average value 
of this yardage is then calculated by 
m ultiplying the value of each payable pit 
on the two lines by its “ gravel thickness,” 
adding these results together and dividing

this sum by the sum of the “ gravel thick
nesses.” The average value and yardage 
between two lines is thus obtained and, 
by repeating this operation for the remaining 
lines, the yardage and average value of the 
area prospected can be obtained in the 
ordinary way.

M i n in g .—W hen an area has been
prospected and its average value obtained 
and it has been decided to  s ta rt mining 
operations, the following prelim inary work 
is done : —

(a) The area is first cleared of all bush,

all trees being cut down and suitable roads 
made over which m achinery and material 
m ay be transported.

(b) The necessary plan t is brought over 
to the site in sections and erected.

(c) A “ key cut ” is made. This consists 
of excavating a cut in the overburden, 
12 to  15 ft. wide, for the full length of the 
area, thus exposing the gravel. AH over
burden should be throw n on one side of the 
cut only and the walls of the cut kept 
vertical.

When all the above operations are 
completed, mining m ay commence. A 
special gang of about 20 gravel boys is 
employed to mine the gravel, by  excavating 
it w ith picks and shovels down to bed
rock and loading it into wheelbarrows 
for transport to  the plant, which should

F ig . 6 .—-J o p lin  J i g  a t  W o r k .
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not be more than  600 to 700 ft. from 
the gravel cut a t any time, as this is 
about the lim it for wheelbarrow transport. 
For the barrows, a track  is made along 
the edge of the gravel exposed, consisting 
of planks 12 in. wide by 2 in. thick by 
12 ft. long, laid end on to each other and 
extending from the working place to  the 
plant. Both the overburden and the gravel 
in the key cut are excavated on day ’s pay, 
working a 9 hour shift, and the depths of 
each noted for reference for contract work

out by a small portable centrifugal pump 
driven by a gas engine. The pump and 
engine are m ounted on an iron framework 
fitted w ith four wheels, and can thus be 
moved from one working place to  another 
as required.

I t  has been found by experience th a t 
an overburden boy can excavate 8 cu. yd. 
roughly in a 9 hour shift and a gravel boy 
3 to  3 |  cu. yd. in the same time. This 
means th a t a gravel contract for a gang 
of 20 boys should be 60 to  70 cu. yd. which,

a. S h o
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in future. These depths vary from 3 to 6 ft. 
for overburden and from 2 to 6 ft. for 
gravel. Also it should be noted th a t all 
successive cuts are from 10 to 12 ft. in 
width, a w idth of 10 8 ft. being most 
convenient for measuring-up purposes, as 
will be explained later.

When the gravel for one day has been 
mined down to  bedrock, an overburden 
gang of 8 to  12 boys is put on the following 
day to  strip the overburden and expose 
the gravel alongside the excavation of the 
previous day, the overburden being thrown 
into th is excavation. Fig. 7 gives 
explanatory diagrams. Good mining con
sists of throwing this overburden well back 
from the gravel, thus leaving a gutter 
between the overburden and gravel for 
drainage purposes, as a fair am ount of 
water is encountered owing to the impervious 
nature of the bedrock. The water is usually 
carried off to a tem porary sump, and pumped

incidentally, is also the capacity of a  plant, 
while the overburden contract should be 
64 cu. yd. for a gang of eight. Thé necessary 
lengths of the contracts can be obtained from

the formula L =  ^ 11 ' ^ , where Bo  D
is the w idth of the cut and D the average 
depth of the gravel (or overburden), this 
depth being taken from the previous cut, 
as usually the depths of gravel or overburden 
do not vary to  any great extent from one 
cut to another.

I t  has been stated  before th a t a width 
of 10'8 ft. for each cut is most convenient ; 
this is because on a 10'8 ft. width having 
a frontage of 10 ft. every foot in depth 
will represent 4 cu. yd., which saves time and 
trouble in measuring up as the yardage 
for each 10 ft. in length can be booked at 
once instead of first having to  make various 
calculations in the office. Measurements 
are made daily of the gravel excavated and
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of the overburden stripped., and entered up 
in the measurement book.

For transporting the gravel excavated 
from the cut to  the plant, tw enty to tw enty- 
five wheelbarrows are necessary, provided the 
distance does not exceed 600 ft. When 
this distance is exceeded it is necessary either 
to  move the p lant closer up to  the working 
place, an expensive undertaking a t the best 
of times, or else to  pu t in truck haulage. 
For truck haulage, six ordinary mine-cars 
are required (three being loaded while three 
are being trammed) and a portable loading

platform about 12 ft. by 12 ft. and just 
high enough to  clear the  top  of the cars. 
The platform  is placed as near the working 
place as possible and the gravel, which is 
dumped on it by  wheelbarrows, is loaded into 
the cars and tram m ed to  the plant. (See 
Fig. 8.) At the p lan t the cars are tipped, 
the gravel being dumped into a bin, from 
whence it is fed on to  a  conveyor belt for 
transport to  the main trommel.

M i l l i n g . — Diamond milling consists of 
washing, sizing, and jigging, a flow-sheet 
of the process being shown in Fig. 9 and 
a view given in Fig. 10.

The conveyor belt is an endless rubber 
belt, 60 ft. long by 18 in. wide and J in . 
thick ; it has a linear speed of 90 ft. per 
minute and is set a t an inclination for 
conveying the gravel to the main trommel,

which is situated  a t the top  of the plant 
18 to  24 ft. above ground level.

The main trommel is 12 ft. long and 3 ft. 
in diam eter, having a speed of 16 r.p.m . and 
a fall of \  in. per foot of length from the feed 
to  the discharge end. I t  consists of a 
cylindrical shell, the first half being of 
unpunched m etal and fitted w ith blades 
to  disintegrate any clayey lumps in the 
diamondiferous gravel before being dis
charged on to  the second half, which consists 
of |  in. screening. The undersize from the 
trom m el goes to the concentrating pans.

while the oversize is discharged into the 
washer, for further cleaning and washing.

Concentrating pans have an outside 
diam eter of 8 ft. and an inside diameter 
of 2 ft. 6 in., the  outer wall or rim being 
18 in. high and the inside rim  12 in. high. 
(See Fig. 11.) The pan is fitted w ith eight 
revolving arms, each carrying five tynes, 
or knives, of triangular cross section, the 
points of which are fixed 1 in. above the 
pan bottom  ; these arms revolve a t 13 r.p.m., 
the power being transm itted  to  them  through 
a vertical shaft by bevel gears having a 
ratio of 4 : 1 .  The undersize from the 
main trommel, mixed w ith water, is fed 
into the pan, and is agitated by the revolving 
a rm s ; by  th is means the lighter sands 
and tailings are discharged over a gate, 
fixed in the inside wall or rim, while the

F ig . 8 .— L o a d in g  P l a t f o r m  f o r  T r u c k  H a u l a g e .
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W a s t e

heavier particles, among which are the 
diamonds, settle on the bottom  and are 
worked outwards to  the outer rim, whence 
they are drawn off through a concentrate 
discharge pipe. Concentration is chiefly 
by centrifugal force.

As the tailings from the first pan contain 
a small percentage of diamonds, they are

treated  in a second pan before being dis
charged to  waste. Actually, 90 to  97% of 
the diamonds recovered are obtained from 
the first concentrating pan.

The sizing trommel is 10 ft. long by 18 in. 
diameter, revolving at 18 r.p.m. I t  is 
fitted w ith five screens having 1 mm., 2 mm., 
2 |m m ., 3 mm., and 8 mm. apertures

F xg. io .— A  V ie w  o f  a D ia m o n d  P l a n t .
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respectively. The — 1 mm. product goes to  
waste, as does -f- 8 mm., the remaining 
sizes being jigged.

Jigs are ordinary two com partm ent H artz 
jigs, the strokes of which vary from J  in. to 
f  in., the num ber of strokes being from 
170 to  150 per minute. Fine sands require 
a short stroke and a fast speed, while the 
heavier particles require a long stroke and 
a lesser speed. The diamonds and heavier 
sands settle on the jig bed, while the lighter 
tailings remain on top, from whence they 
are scraped off and discarded. The con
centrates are collected from the jig beds 
from two to  four times per day and sent

to  the magnetic separator. The separator 
separates the magnetic particles from the 
non-magnetic in the concentrates, after 
which the concentrates are sent to  the 
pickers for picking.

The washer is a hollow iron cylinder, 
12 ft. long by 3 ft. diam eter, revolving 
at 35 r.p.m . I t  is fitted inside with blades 
to break up any clay balls, etc., th a t remain 
in the oversize discharged from the main 
trommel. At the discharge end of the 
washer, a f  in. screen is fitted ; the - f  f  in. 
product is sent to  the  waste dump, if clean 
enough, otherwise it is tram m ed to the 
weathering dum p and afterwards retreated.

Co n c e n t r a t e s
Dis c h a r g e

Ta il in g s  
D is c h a r g e  P ip e

'h i p  C a t c h e r

F ig . 11.— P l a n  a n d  S e c t io n  o f  8 f t .  C o n c e n t r a t i n g  P a n  ( n o t  t o  s c a l e ) .
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The — § in. product is returned by the 
conveyor belt.

The whole plant is driven by a 35 h.p. 
portable Robey engine, using wood for 
fuel, six to nine stacks of wood being con
sumed daily, each stack costing Is. 9d. 
and being 3 ft. by 3 ft. by the length of the 
fire-box.

The main pumping station, using an 
Evans’ Cornish compound steam pump 
(double-acting bucket type), delivers 13,050 
gallons of water per hour through a 6 in. 
pipe. The water is utilized by three diamond 
plants. I t  is pumped into two iron tanks 
situated at the top of the plant, and used for 
wash water. The waste w ater from each 
plant is drained into a sump from whence 
it is pumped back to the tanks by means 
of a small centrifugal pump.

The following table gives the average rain
fall and tem peratures for a normal year : —

Rainfall. T em perature.M onth. Inches. M ax. Min.

Jan u a ry 0-82 89-99 67-80
F ebruary 2-08 91-15 62-85
M arch 4-22 92-78 69-90
A pril . 6-44 92-50 69-17
M ay . 8-49 90-80 71-00
Ju n e  . 5-42 89-55 69-55
Ju ly  . 6-68 85-60 69-10
August 2-15 85-40 68-80
Septem ber . 4-98 86-39 68-69
O ctober 7-37 89-60 68-60
N ovem ber . 6-27 9 1 0 0 69-20
D ecem ber . 4-85 88-50 66-80

All transport from the coast to the diamond 
fields is by  road, m otor cars and lorries 
being used. The roads are fairly good, 
but during the rains they are liable to

T a b l e  o f  Co sts

G r a v el  e x c a v a t e d  1494 c u . y d . Carats  p r o d u c e d  10,219. W o r k in g  d a y s  26.

O peration.
T otal M an

sh ifts. T otal Cost.
Cost pe r Cu. Yd. 

in  Pence.

Mining (excavation of gravel, overburden, tran sp o rt 
to  p lan t, etc.) . . . . . . . 1.876J

£  s. d. 

173 3 0 27-8
Milling . . . . . . . . 1,276J 117 18 5 18-9
Power, R epairs, and M aintenance . . . . 228£ 30 17 3 4-9
Overtime, etc. . . . . . . . 97 8 17 9 1 -4
Firewood, 214 stacks a t  Is. 9d. each 18 14 6 3-0
Stores and M aterials . . . . . . 31 9 0 5- 0

T otal . . . . . . 3,478f 380 19 11 61 -2d.

L a b o u r  a n d  C o s t s .—The to ta l force 
employed on a diamond mine varies from 
100 to 120 boys, the rates of pay being from 
Is. 6d. to 2s. per day. Headmen, carpenters, 
engine-drivers, etc., are paid from 3s. to 
4s. per day. The cost, per m onth, of 
running a diamond plant is given in the 
accompanying table. This cost does not 
include the salary of the white engineer-in- 
charge. A carat is worth 22s.

C o n c lu s io n .— Climatic conditions are 
trying in W est Africa owing to  the great 
humidity of the atmosphere, although the 
average tem peratures during the year are 
lower than in m any tropical countries. 
The seasons m ay be divided into a wet 
season, extending from April to  July, 
and a dry season from August to March, 
although the “ small ” rains occur in 
September and October. During January, 
and sometimes February, a cool wind, known 
as the H arm attan , blows from the Sahara 
desert, making the nights pleasantly cool, 
although the days are hot.

get cut up badly if the traffic is a t all 
heavy.

There is no m arket for the I.D.B. (illicit 
diamond buying) " trade ” in the Colony 
at present.

L ow -T em perature C arb on iza tion .—A
joint meeting of the Institu te  of Fuel and 
the Institution of Electrical Engineers will 
be held a t 5.30 p.m. on November 21 at 
the la tter society’s lecture theatre, Savoy 
Place, London, W.C. 2, when several papers 
will be discussed dealing with low- 
tem perature carbonization in connection 
with the production of electricity. These 
papers will trea t the subject on the basis 
of experience in various countries. Messrs. 
E. G. Smythe and E. G. Weeks will describe 
practice in this country ; Mr. S. McEwen 
will tell of systems adopted in the United 
States ; and Professor R. Rosing will take 
German methods for his subject. The chair 
will be taken by Sir Thomas Purves, 
president of the Institu te  of Electrical 
Engineers.



SOUTHERN MALAYAN TIN DREDGES
Particu'ars are riven in this short article of large modern dredges designed for working extensive deposits of comparatively 

low-grade tin ground ; jigs are embodied in the design instead of sluice-boxes.

Southern Malayan Tin Dredging, L td., is a 
member of the Malayan Tin Dredging group 
and was formed in i 926 to  acquire alluvial 
tin  ground in the Tanjong Tualong district 
in the S tate of Perak, Federated Malay 
States. The company owns an area of 
1,922 acres, which has been carefully bored 
and contains 170,000,000 cu. yd. averaging 
0-53 lb. per yard. Four up-to-date 
bucket dredges, designed by Messrs. F. W. 
Payne and Son, each w ith a capacity of
200,000 cu. yd. per m onth, are a t work, 
the  first starting  in October, 1927, the second 
in March, 1928, the th ird  in December,

the screening area on each jig being 16 ft. 
long by 3 ft. wide ; 14 of these are primary 
jigs treating  the m aterial as it  comes from 
the hopper under the screen, and the other two 
are clean-up jigs treating the hutch products 
from the prim ary jigs ; the average con
centrate from the  clean-up jigs is approxi
m ately 30% tin  oxide.

The length of the bucket ladder is 141 ft. 
between centres and is made on the diagonal 
bulkhead principle which has given excellent 
results in th is class of ground. The maximum 
digging depth  is 80 ft. below the surface 
of the water. The digging capacity is

S o u t h e r n  M a la y a n  D r e d g e  N o . 2.

1928, and the fourth early this year. These 
are electrically driven, power being obtained 
from a steam  generating station situated 
on Malayan Tin Dredging Co.’s property 
near B atu  Gajah. The latest concentrating 
methods are employed and no difficulty 
is experienced in efficiently treating  this 
large yardage. The following is a typical 
description of each of the dredges :—

The pontoon is 194 ft. long, 55 ft. beam, 
and 9 ft. 6 in. deep. The buckets are made 
of Hadfield’s “ E r a ” manganese steel, each 
having a capacity of 12 cu. ft. ; the  bucket 
pins are made of nickel-chrome steel and 
are 6J in. diameter. The screen is 8 ft. in 
diameter, and has a to ta l length of 44 ft., the 
length of the perforated section being 30 ft.

Each dredge is equipped with 16 jigs,

approxim ately 200,000 cu. yd. per month. 
The yardage dug depends entirely on the 
class of ground. I t  is only when in deep 
ground th a t it is possible to  obtain such 
large yardages.

The electric current is taken on to the 
dredge at a pressure of 3,300 volts by  means 
of a 3-core arm oured cable which is led 
over a derrick projecting from the stern 
of the pontoon. On the dredge the voltage 
is stepped down to  415 volts, a t which 
pressure all the  m otors are working. The 
lighting on the dredges is a t 110 volts. 
An auto-synchronous m otor drives one of 
the large pumps. This m otor is for power 
factor correction, the power factor obtained 
being 0-9 to  0-92.

The ore-dressing shed is equipped with
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one 6 cell jig which treats the concentrate 
as it comes off the dredge. The various 
products from the jig are then passed over 
magnetic separators and finally treated  
by hand.

The following is the sizing analyses of 
this ore by I.M.M. screens :—

Mesh. Percentage. Mesh. Percentage.
+ 12 0 15 + 80 48 60
+ 16 0 50 + 90 1 30
+ 20 0 20 + 100 7 60
+ 30 0 35 + 120 7 25
+ 40 1 10 + 150 5 65
+ 50 3 70 + 200 0 50
+ 60 11 95 — 200 0 10
+ 70 9 20

The power station at B atu  Gajah is owned 
jointly by Malayan Tin Dredging, L td., 
and Southern Malayan Tin Dredging, L td., 
supplying power only to  these two companies. 
There are four Babcock and Wilcox boilers 
each having a heating surface of 4,928 sq. ft. 
Each boiler is designed to  give a normal 
output of 18,000 lb. per hour, the working 
pressure being 200 lb. per sq. in. The

BOOK REVIEWS
M arkscheidekunde, Part I. By Dr. P.

W i l s k i .  Large octavo, 250 pages, 
illustrated. Price R.M. 26. B erlin : 
Ju lius Springer.

Most mine surveyors in th is country 
will no doubt hold th a t the existing literature 
on mine surveying caters amply for their 
needs and gives them  all necessary informa
tion upon their subject, especially having 
regard to  the fact th a t mine surveying is an

coal used is Rawang smalls having a  calorific 
value of 8,500 B.T.U., the average coal 
consumption being 2-8 lb. coal per unit 
generated. The electric current is generated 
by  three Brush-Ljungstrom tu rbo
alternators, one of 3,000 kw. and two each 
of 1,200 kw., each set being capable of 
running continuously on a 25% overload. 
The principal feature of this type of turbine 
and th a t to  which it owes its high efficiency 
is the use of two rotors revolving in opposite 
directions and having a relative speed equal 
to  twice the running speed. The blade rings 
are m ounted on discs in such a m anner 
th a t the rings of one disc lie between the 
rings of the other disc. The steam  is

adm itted at the centre of the blade system 
and expands radially outwards so th a t the 
casing of the turbine is in contact with the 
low-pressure steam at a tem perature corre
sponding with the vacuum at the exhaust 
flange. The turbine sits directly on top 
of the condenser which is of sufficient size 
to  give 27 in. of vacuum with the tem perature 
of the circulating w ater a t 90° F.

art which m ust be learnt by practice and 
cannot be taught exclusively by books. 
They may, therefore, be inclined to question 
the usefulness of this latest addition to the 
already considerable mass of literature on 
the subject of mine surveying, and it m ay 
perhaps be adm itted th a t from the strictly 
utilitarian point of view the present work 
does not contribute greatly to the stock of 
existing knowledge. At the same time the 
book contains very much interesting m atter 
and more especially the wealth of historical

So u t h e r n  M ala y a n  D r e d g e  N o . 2.
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information to  be found in it will be prized 
by those who have more than  a purely 
utilitarian interest in the subject. The book 
is divided into a num ber of relatively short 
sections, a ' list of which will probably 
give a good idea of the nature of the volume. 
After a short introduction the first section 
deals w ith measurem ents of length, No. 2 
w ith the level bubble, Nos. 3 and 5 w ith the 
theory of lenses, No. 4 w ith the theory of 
the ordinary telescope, No. 6 w ith the theory 
of the Wild-Zeiss telescope (with internal 
focussing by  concave lens), No. 7 w ith the 
theodolite, No. 8 w ith chain surveying, 
No. 9 w ith traverse surveying on the surface, 
No. 10 with traverse surveying underground, 
No. 11 w ith calculations for holing, No. 12 
w ith triangulation, No. 13 w ith geometrical 
levelling, while No. 14 consists of the 
solutions of a series of problems in in ter
sections of planes, which the author solves 
by various m athem atical methods, not 
infrequently having resort to spherical 
trigonometry.

I t  will be seen th a t the book deals with 
theory ra ther than  w ith practice, and indeed 
the author assumes considerable practical 
experience on the part of the reader. For 
example, the author does not describe the 
construction of the theodolite, bu t takes 
fam iliarity w ith th is for granted, and 
definitely states th a t he assumes the reader 
to be experienced in the m anipulation of the 
instrum ent, adding th a t such m anipulation 
cannot be learnt from books.

I t  m ust be definitely sta ted  th a t the author 
restricts himself to  German methods, German 
practice, and German instrum ents, and it is 
noteworthy th a t in a very long list of literary 
references there is not a  single reference to 
any English w riter on the subject, though 
it m ust be adm itted  th a t the author would 
certainly have benefited had he studied 
some of the more modern British works on 
mine surveying. I t  m ay for instance be 
pointed out th a t whereas he lays down a 
series of conditions th a t a mine theodolite 
should fulfil, these do not always coincide 
w ith British requirements. For example, 
everyone would probably agree th a t a  mine 
theodolite should be capable of being focussed 
upon an object much nearer to  the instrum ent 
than is required for a theodolite to  be used 
only on the surface, though probably the 
au thor’s demand for focussing upon a  point 
only 1 m etre from the instrum ent is carrying 
this condition somewhat too far. He himself 
adm its th a t it is difficult, and prefers to  have

a set of lenses which can be placed in front 
of the object g la ss ; th is m ethod would 
be generally rejected by B ritish surveyors. 
They will, however, agree w ith the author 
th a t owing to  the lesser light available 
underground a telescope w ith  a larger 
diam eter of object glass and giving a larger 
diam eter of Ramsden circle than  is usual 
w ith m any telescopes for use on the surface 
is desirable. He does not lay weight upon 
the shifting head which British surveyors 
consider indispensable in a modern mining 
theodolite, considers th a t centering under 
a m ark in the roof is a slow operation, and 
prefers to  a ttach  a millimetre scale along 
the horizontal axis, and read off on this 
scale the horizontal distance between a small 
plum b point hung from a centre m ark in the 
roof and the centre of the theodolite. He also 
desires to  avoid the use of a shifting head 
by a system  of signals exchangeable with the 
theodolite itself, a  m ethod which, though 
dem anding an expensive equipment, certainly 
gives good results. Perhaps the gravest 
defect, however, in his list of requirements 
of a mine theodolite lies in the fact that he 
makes no m ention of the necessity for the 
coincidence or a t any ra te  the parallelism 
of the axes of the inner and outer cones of the 
body-piece. This last deficiency is possibly 
connected w ith  the fact th a t, as already 
stated, he does not give any description 
of the construction of a theodolite. He 
certainly gives drawings of a large number 
of theodolites made by  different German 
makers, practically  all of these being 
apparently  taken from instrum ent makers’ 
catalogues. There are m any other points 
in which he differs from accepted English 
practice ; for example, he devotes a few 
pages to  the m ethod of surveying which we 
in th is country speak of as chain surveying, 
and which we are in the hab it of considering 
the  least accurate m ethod of surveying, 
whereas the author upholds it as the most 
accurate m ethod of surveying a moderately 
small property. I t  is true th a t he replaces 
the chain by a steel tape, sta ting  th a t the 
former measuring instrum ent has gone out 
of use in Germany for several decades, and 
th a t he looks upon an optical square or a 
cross-staff as a necessary p a rt of the sur
veyor’s equipment. A num ber of im portant 
problems are not discussed a t all in the 
present book, bu t a circular from the 
Publishers states th a t the second part is 
under preparation and will contain : Shaft
plumbing; tacheom etry; setting out of dams,
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ditches, roads, railway sidings, e tc .; magnetic 
measurements ; trigonometric measurement 
of he ights; basemetric measurements of 
heights; angles of depression ; graphic survey
ing ; plane table ; routes ; maps ; mine plans. 
Upon the whole it m ay fairly be said tha t 
the present work is one which is of decided 
interest to  the student of the history and 
theory of the subject, bu t which will not 
prove of any great assistance to the practising 
British surveyor.

H. Louis.

The E volu tion  of the Ign eou s R ocks.
B y  N. L. B o w e n . C lo th , o c tav o , 344
pages, illustrated. Price 23s. Princeton,
U.S.A. : The University Press ; Oxford :
The University Press.
For more than  two decades the members 

of the Geophysical Laboratory of the 
Carnegie Institution of W ashington have 
been patiently  and system atically investi
gating silicate and other systems, and year 
after year they have issued papers which 
have aroused the adm iration and gained the 
gratitude of the rest of the petrological 
world. Dr. Bowen has played a leading 
part in the experimental campaign, and he 
has become the foremost authority  on the 
petrological applications of the exact 
knowledge th a t has been won in this difficult 
field. I t  is therefore appropriate th a t he 
should now give us a volume which embodies 
" an attem pt to in terpret the outstanding 
facts of igneous-rock series as the result of 
fractional crystallization.” The book is 
unquestionably the most im portant and the 
most steadfastly scientific contribution th a t 
has been made to  the literature of igneous 
petrogenesis since the appearance of H arker’s 
classic “ The N atural H istory of Igneous 
Rocks.” Bowen’s discovery of the  reaction 
principle has been hailed by Eskola as the 
greatest achievement of recent petrological 
history. I t is largely the ingenious develop
ment of this far-reaching principle which 
gives the book its unique strength ; bu t in 
recognizing this technical success we m ust 
not overlook Bowen’s skilful handling and 
co-ordination of his m aterial, whether 
gathered in the laboratory, in the field, or 
from the observations of others ; nor m ust 
we omit to  add a word of appreciation for 
his penetrating critical ability and the 
clarity and persuasiveness of his literary 
style.

Like Sarah Battle, Bowen is a  firm 
upholder of “ the rigour of the game.”

After explaining th a t the book is based on 
a series of lectures delivered at Princeton 
in 1927 he writes in the preface : “ I t  was 
my hope th a t, before anything of the kind 
here offered was written, all of the diagrams 
it would be necessary to  use would 
be determined diagram s.” Fact and 
hypothesis, logical deduction and speculative 
feeler are rigidly distinguished, and the 
division of the book itself exhibits this 
admirable scientific restrain t : “ In  P a rt I 
are given those aspects of fractional 
crystallization of magmas where facts 
determined in the laboratory are susceptible 
of fairly direct application to  the natural 
problems. In  P art II  various problems are 
discussed in which the am ount of extrapola
tion from ascertained fact is relatively great 
or where the diagrams used are mainly 
deduced. The conclusions reached in such 
m atters are thus to  be regarded as resting 
on a  less certain foundation.”

The m any processes of differentiation th a t 
have been appealed to  in explanation of the 
various natural associations of igneous rocks 
and the assemblages known as pétrographie 
provinces, are :

(1) Composition gradients set up in a 
magma by (a) gravity  ; (b) tem perature 
gradients (the Soret effect) ; or (c) pressure 
gradients.

(2) Separation of phases, including such 
processes as (a) gaseous transfer ;. (b) liquid 
immiscibility ; and (c) fractional crystalliza
tion.

Bowen shows th a t only the last of these 
is of real importance. As a general basis 
for the discussion he adopts basaltic magma 
as the parent material, w ithout insisting 
th a t the assumption is fundam ental to 
his thesis. The evidences of fractional 
crystallization consist of a comparison of 
the results to be expected with the actual 
characters of natural rocks, and so much 
can already be successfully explained by 
this process th a t it is clearly the dominant 
control in igneous rock evolution. Variations 
are brought about not only by the changing 
composition of the residual liquid as 
crystallization proceeds, bu t also by the 
separation of crystals and liquid by sinking 
of the former or squeezing out of the la tte r 
and even in consequence of the zoning of 
crystals whereby the interiors are shielded 
from the reaction effects which would 
otherwise intervene. The varying degree to 
which reaction occurs between crystals 
already formed and their liquid environment,
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and also the natu re  of the resulting products 
make possible more than  one line of descent, 
and th u s serve to  explain th e  basalt- 
trachyte  association as well as th e  basalt - 
an desite or the  basalt-rhyolite associations. 
The reaction principle is also m ost 
instructively applied to  elucidating the 
modifications due to  assimilation, th a t is, 
to  contam ination of a m agm a in any stage 
of descent as a result of its reaction with 
foreign m aterial. U ltra-basic and other 
monomineralic rocks are in terpreted  as 
crystal accumulations from magmas of 
norm al composition, and the results of a 
personal study of the peridotites and banded 
rocks of Skye are instructively presented. 
This first part of the book, w ith  its 
au thorita tive  description of the chief types 
of silicate systems and determ ined diagrams, 
will rem ain of perm anent value as a reliable 
guide to  the  established principles of the 
subject.

The second p a rt carries these principles as 
far as they  can be reasonably pushed into 
the more speculative field of the  problems 
associated w ith the origin of potash-granites, 
alkali-rocks and lamprophyres, and th e  
effects of volatile constituents. On the 
whole th is extension is so successful th a t 
one feels th a t as exact d a ta  accum ulate still 
more will be achieved w ithout departing 
from the central them e of fractional 
crystallization. As Bowen points out th is 
spying out the land is justified as a 
prelim inary to  “ a more serious campaign of 
experimental attack, concentrated upon those 
points where progress is most likely to  be 
m ade.”

The only rival hypothesis to  differentiation 
is the  doctrine of the mixing of contrasted 
magmas, such as was proposed long ago by 
Bunsen. This conception is s ta ted  by 
Bowen to  have failed completely, bu t it 
should no t be rejected so summarily, for it 
has recently been resuscitated by various 
workers to  explain certain peculiarities in 
the rocks of T ertiary  centres like Mull, 
Iceland, and the Deccan where the basalt- 
rhyolite or dolerite-granophyre association 
is characteristically developed. Bowen him 
self makes it clear th a t there is no objection 
to  the view th a t “ m any granite magmas 
m ay have their im m ediate origin in the 
remelting, say by deep burial, of a  granite 
derived in more rem ote tim es from basic 
m aterial.” If th is happened, and a t the 
same tim e basaltic m agm a invaded the 
region, or if the heat brought in by  basic

magma contributed to  the rem elting of 
granite, then two contrasted magmas would 
occur simultaneously as postulated by Bunsen. 
T hat the two magmas m ay have been 
ultim ately derived from one a t some more 
d istan t period is a proposition likely to be 
accepted by all petrologists ; the contro
versial point is whether granitic magma has 
been produced on an im portant scale in 
more recent periods by the fractional 
crystallization of basic magma.

As to  th is there is one im portant 
observational fact th a t is generally entirely 
overlooked, and th a t is the complete absence 
from oceanic islands of the  basalt-rhyolite 
assemblage. If basalt magma is capable of 
producing granite, granophyre, pitchstone, 
or rhyolite in continental regions, then surely 
it should do so equally abundantly  in oceanic 
areas. Y et indubitably there is a complete 
lack of evidence th a t it does do so. There 
is therefore a weighty argum ent in favour 
of regarding m ost of the later granites 
(and allied rocks) of continental areas as 
due to  the selective fusion of the older felsic 
differentiates which themselves constitute 
the raison d ’etre of the continents.

One of the m ost interesting chapters of 
the book deals w ith “ Petrogenesis and the 
Physics of the E a rth .” In  it, Bowen 
presents strong reasons for rejecting the 
conception recently advocated by Daly and 
Jeffreys of the existence of a basaltic layer 
in the glassy state. I t  is reasonably 
established by seismological work tha t if 
there be a ‘‘ basaltic layer ” it is not present 
in the gabbro facies. I t  m ay be present in 
the high-pressure eclogite facies, but 
eclogites from the  diam ond pipes of South 
and Central Africa differ so much in 
composition from the  p lateau basalts that, 
as W agner has pointed out, there seems little 
hope of m aintaining the hypothesis tha t 
eclogite is a  potential source of basalt 
magma. Bowen shows th a t the selective 
fusion of peridotitic m aterial like th a t of 
the stony m eteorites is in the  light of our 
present knowledge the m ost probable method 
whereby basaltic magm a becomes avaliable. 
Petrologically, therefore, there seems to be 
no longer any necessity for a specifically 
“ basaltic layer.”

The reviewer ventures to suggest, however, 
th a t there are certain advantages in the 
alternative derivation of basaltic magma 
from the fractional crystallization of 
peridotitic m aterial, beginning w ith  the 
la tte r in a glassy state, and separating from
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it olivine by partial crystallization against 
the lower surfaces of the continents and 
ocean floors. This process would explain 
the early appearance of olivine-basalts in 
many Mesozoic and T ertiary  fie ld s; on 
Bowen’s scheme the earliest basalts would 
not be expected to be usually olivine- 
bearing. If basalt comes from deep-seated 
peridotite-like m aterial then the la tte r m ust 
be radioactive, since the derived basalts 
contain uranium, thorium , and potassium. 
It thus becomes difficult to understand how 
the peridotite shell of the earth  could ever 
have crystallized a t all except near the 
crust. We would expect it still to  be 
thermally a glass, even though it be rigid 
in virtue of the high pressure and therefore 
mechanically a solid. Carrying these 
alternative interpretations to their lim it we 
must find another source than  basaltic 
magma for the primeval granites of the 
continents, because, if basalt be produced 
from the uncrystallized peridotitic shell and 
yet fails to generate granite or its equivalent 
in oceanic areas, it is hazardous to  assume 
that it could nevertheless have generated 
continental granite. There is one way of 
escape : and th a t is to regard the original 
granite shell as having separated w ith the 
hydrosphere and atmosphere while the earth- 
moon system was still a fluid mass, and 
further, to consider the limited distribution of 
the continents as a consequence of the 
removal of much of the primeval granitic shell 
at the time when the moon was formed.

But now we have passed far from the 
primary purpose of Bowen’s book, which 
is to build an abiding structure on an 
ascertained body of experimental data. 
Petrologists will study the more speculative 
chapters with sym pathetic interest, bu t they 
will appreciate the chapters of P art I with 
the gratitude due to  an unrivalled m aster 
of his subject, and they will unite in no 
uncertain voice in congratulating the author 
of the whole on a record of solid achievement 
of which he m ay be justly  proud.

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

P etroleum  D ev e lo p m en t and T ech 
nology , 1 9 2 8 -2 9 . Cloth, octavo, 620 
pages illustrated. Price 30s. New 
Y o rk : American In stitu te  of Mining
and Metallurgical Engineers.

In its modern form the first symposium 
on petroleum production presented by the 
Petroleum Division of the American Institu te  
appeared in 1922, and this, as the succeeding

publications, aimed a t giving “ a  tim ely 
inventory of the current sta te  of th e  
producing business and a forecast of indicated 
price and production tendencies for the  
immediate fu ture.” T hat th is aim has been 
more than adequately fulfilled was apparent 
in the 1925 volume, in which the scope 
of the technical papers presented a t various 
meetings of the Division for the period 
concerned was considerably enlarged, a 
policy since followed w ith conspicuous 
success, and well upheld by the present 
publication.

We have no means of judging what 
influence the periodical deliberations of the 
Petroleum Division exert on the purely 
technical evolution of the industry in 
America, bu t we believe it to  be very con
siderable, certainly far greater than  m ay 
be evident from quotations from the 
published papers in contem porary literature 
on the subject. I t  is possible th a t m any oil 
technologists in our own country and abroad 
are unaware of the real value of this annual 
work, and of the number of im portant papers 
which it invariably contains ; so much the 
worse for them. I t  is true th a t the weekly 
oil journals find in these papers a profitable 
source of inspiration and frequently extensive 
quotations therefrom m ay appear, thus to 
serve a wider public. B ut nothing is so 
satisfactory as the original and, since the 
Division also publishes the discussions on 
each paper as well, the annual volume itself 
is essential, nothing less.

If the reader were suddenly asked to name 
the three most im portant subjects which 
concerned the industry during the period 
reviewed by this volume, he would, if au fa it, 
unhesitatingly reply “ Re-pressuring ” (gas- 
lift, etc.), " Well-Surveys ” (“ crooked holes ” 
their causes and effects), and “ Rising Crude 
Production.” He would at the same time 
be making an accurate prediction of the 
main contents of the papers here involved, 
which intim ates a t once the very practical 
character of the work of the Division. At 
least six authors deal with pressure problems ; 
underground well-surveys are considered 
in two excellent essays ; while a th ird  of the 
book is devoted to production and economics 
of petroleum covering the whole world. 
Four interesting pieces of research are also 
chronicled : on the relative propulsive
efficiencies of air and natural gas in pressure 
drive opera tions; on oil recovery 
investigations of the Petroleum Experim ent 
Station of the U.S. Bureau of Mines ; on
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capillary phenomena as related to  oil 
production ; and on natu ra l flow and gas- 
lift experiments (also Bureau of Mines).

Oil recovery factors are becoming of 
increasing im port in practically every oilfield 
in the world, especially where sandstone 
reservoirs are involved. Operators clamour 
for figures and methods of assessing 
possibilities in their own spheres of activity , 
but it is a fact th a t this is one of the most 
difficult subjects to  tackle w ith a likelihood 
of achieving really concrete results. The 
original paper (by Mills, Chambers, and 
Desmond) has been published in  extenso 
in Technical Paper 144 of the B ureau of 
Mines ; the salient points are given in this 
volume, together w ith results of full 
discussion of the da ta  presented, both  well 
w orth reading. The associated researches 
are of no less m e r i t ; in fact, the whole book 
abounds in records of thought and progress 
which, although relating to  a past phase, 
are still, in the light of current interests in 
the industry, singularly up-to-date.

H. B. M i l n e r .

Earth F lexu res : T h eir  G eom etry , etc .
B y  H. H. B u s k , M .A. C lo th , q u a r to ,
106 pages, illustrated. Price 12s. 6d.
Cambridge : The University Press. 

" . . .  and draw a section across the map 
from A  to  B  to  show the structu re .” In  how 
m any cases have students been confronted 
with this instruction, and, presumably, will 
continue so to  be directed in the fu ture ? 
The reader will probably recall, as we do, his 
early impressions of th is d em an d ; the 
prelim inary construction of the ground- 
profile (model of refined measurement) ; 
the fixing, a t the expense of much 
m anipulation of protractor and set-square, 
of outcrop boundaries along th a t profile ; 
the correct (?) orientation of dips ; and last 
of all, th a t sally into the glorious unknown, 
joining up the lines underground to  “ show 
the structure ” believed or a t least hoped 
for. And given the opportunity  w ith really 
good folded territory, spurred, m aybe, by 
an ambitious a ttem pt to  em ulate the Alpine 
school, the section m ight even be continued 
above the ground into space, the scroll 
of broken lines forming a fitting finish to 
this exercise of student ingenuity.

We doubt if Mr. Busk would quarrel very 
much with w hat happened above the 
ground-line of the section ; he would 
probably be content to  leave m atters to 
individual imagination, though were his

m ethods, geometrical conics as set forth in 
this book, followed to  complete conclusion, 
such im agination would be severely curbed, 
as, in point of fact, he shows in certain 
examples he works out. B ut when it comes 
to  w hat happens below the ground-line, 
then the author has a great deal to  say, and 
if his beliefs and methods gain popularity, 
then the student of the future will find in 
his section-drawing a vastly  different 
occupation than  his predecessors, and, 
moreover, one involving no mean knowledge 
of geometry, especially of curves and curved 
surfaces.

If we s ta rt on the assum ption th a t what 
we measure w ith the clinometer is a reason
able inference of w hat is happening beneath 
us ; th a t such things as lateral variation 
and incom petent folds can be adequately 
allowed for ; th a t for all practical purposes 
tangential circular arcs with normals to the 
dips as radii are the best means of con
structing subsurface flexure-trends; that 
the day of freehand section-drawing is 
o v e r ; then we can follow the author 
practically all the way. B ut if our experience 
has, perchance, been gained in the hard 
school of the soft rocks ; in those countries 
where nature  abhors the nude in geology, 
where the m ask of drift and  vegetation is 
complete ; where percentage exposure per 
square mile is reduced to perplexing 
m in im um ; where, in other words, sub
surface sections have to be drawn largely on 
the basis of well-samples, w hat then ? 
Or where the surface geology is definitely 
an tipathetic  to th a t achieved a t no great 
distance u n d erg ro u n d : how are we to
reconcile these things and to w hat extent 
m ay we be beholden to Mr. Busk’s methods 
to bring about more accurate constructions 
on our part ? These questions are obvious 
b u t fearfully difficult to  answer.

The practical illustrations of the theories 
and  applications discussed in this work are 
confined to the rocks of Persia, Burma, and 
E gypt, countries where rock-exposures con
stitu te  an embarras des richesses, though in 
a t least one case, nam ely Persia, the geology 
is magnificent both  as portrayed a t the 
surface, and as an example of unconventional 
subterranean developm ents which frequently 
bear no resemblance to  the structures 
determ ined on the ground. Were the m ajority 
of oilfields situated  in la titudes conducive 
to the same presentation of outcrop detail, 
then a great vogue for the more exact 
m ethods of section-drawing here dem on
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strated would undoubtedly come into being. 
But so often the very data  on which we rely 
for ordinary section construction are open 
to some doubt ; in between places where 
measurements can be sworn to, there must 
occur gaps, sometimes comparatively great 
distances, where evidence is uncertain or 
only conjectural ; if such inexactitude is 
contemplated on the ground, what is the use 
of introducing m athem atically exact methods 
of underground in terpretation ? And who, 
moreover, would in such circumstances take 
the time and trouble to make the necessary 
constructions ?

Against this, however, is the wider 
problem of greater accuracy of graphic 
expression of geological phenomena, and 
in making this dem and of his brother 
geologists, the author is doing them  and the 
science a service. Section-drawing is a 
traditional pastime in geology, one which 
will die hard, if it dies a t all. But it must 
be remembered th a t there are many of us 
who refuse to see in a horizontal section more 
than an appeal to the elem entary in geology, 
that to many, the map is the thing and tha t 
the reading of the map, whether in term s of 
surface topography or in the more 
hypothetical term s of subsurface tendencies, 
is the only convincing argum ent of w hat is 
really happening. If we revert to the 
student's lot with sections, then it is clear 
that, if his mind is trained on these alone, 
however accurate they m ay be, no am ount 
of erudition will im plant the desirable third 
dimension into his vision, to his lasting 
detriment. A colleague reviewing a kindred 
book in the M a g a z in e  recently draws 
attention to the same thing, and all associated 
with the teaching of structural geology will 
agree tha t, in some circumstances, the 
horizontal section is nothing less than a 
curse to the geological mind in training.

Mr. Busk is fully cognizant of these 
objections, and, in fact, introduces the 
“ solid ” element into his work in the shape 
of some stereographic projections of various 
structures. A part from the difficulty of 
following one or two badly executed sketch- 
diagrams, we are not sure whether the la tter 
part of the book, where he breaks away from 
pure geometry, is not the best. At all events, 
his thesis is provocative in conception and in 
application, and no one will read th is book 
without gaining a measure of valuable 
knowledge of how to  proceed given certain 
set conditions ; the fact th a t such conditions 
may only be realized in special cases, or

th a t problems in subsurface geology will 
still continue to baffle even the m ost expert 
m athem atical geologist, does not in the least 
detract from the real merit consistently 
shown in its pages.

H. B . M i l n e r .

DBF"Copies 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.G. 2.

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

October 10.
L o w - G r a d e  M in e s  P r o b l e m .—Owing to 

heavy losses, falling off in grade, and dis
appointing development for a long period, 
resulting in serious depletion of pay ore, the 
directors of the New Kleinfontein Company 
have decided th a t i t  is impossible to continue 
operations. All development is being stopped 
and milling will continue only so long as it 
is possible to  make a profit. This large 
low-grade mine has not returned a dividend 
since 1924, when one of 2 |%  was distributed. 
I t was m aintaining 400 white men and 4,000 
natives in regular employment, and putting 
£500,000 of new money yearly into 
circulation. Some of the white men have 
already been retrenched, and soon the others 
will also be thrown out of employment 
unless something can be done to reduce the 
company’s burdens and enable it to carry 
on. The D epartm ent of Mines and Industries 
is giving serious consideration to  the position 
created by the company’s decision, and it 
is hoped th a t the Government will now 
resolutely tackle the question of granting 
financial assistance, or relief from taxation , 
to all the low-grade gold mines of the Rand. 
As regards the New Kleinfontein, the usual 
departm ental inquiry will be held. A full 
report and review of the position of the mine 
and its present circumstances will be made 
by the Government Mining Engineer, and 
in due course this will be subm itted to the 
Minister of Mines for consideration and 
report to the Cabinet.

5 -|- T o n s  o f  D ia m o n d s .— According to a 
report issued by the Geological Survey, four 
occurrences of kimberlite are known within 
the limits of the Pretoria sheet of the 
geological map of the Union. They are 
situated near the Premier Mine and belong
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to the same group. A dyke on Franspoort 
and a pipe on Pienaarspoort are alm ost 
barren of diamonds, while diamonds have 
not been found in the pipe on Beynestpoort, 
and no information is available about the 
pipe on Louwsbaken. The Premier mine 
pipe is the largest kimberlite pipe known 
in South Africa. I t  is oval in plan, with 
the greatest diameter of over half a mile 
a t the surface. The mine is an open-cast 
excavation. At present the depth of 610 ft. 
has been reached. The am ount of m aterial 
excavated since mining started  in 1903 is 
about 100 million tons, while 27 million 
carats, or 5J tons, of diamonds have been 
produced. The pipe rock is the “ blue- 
ground ” of the diamond mines, the upper 
part of which was altered to  “ yellow- 
ground ” to  an average depth of 37 ft. 
Alluvial deposits carrying diamonds occur 
along the minor tributaries of the Pienaars 
River on the farms Elandsfontein No. 85, 
Beynestpoort No. 520, Kameelfontein No. 
166, and Roodeplaat No. 314. The streams 
drain the higher ground further east, and 
the diamonds have evidently been derived 
mainly by denudation of the Premier pipe. 
Most of these deposits have, however, been 
exhausted.

A l l u v i a l  D ia m o n d s .—The alluvial 
diamond output of the Transvaal is still 
steadily declining, and the figures for Ju ly  
last, ju st published, indicate th a t it is now 
more than 50% below those of the highest 
monthly production recorded during the 
Lichtenburg boom. The output for Ju ly  
was 71,831 carats valued a t ¿198,052, a 
decrease of 14,902 carats and ¿13,064 in 
value. The value per carat, 52s. 7d.,
compares with 53s. 2d. for June and 46s. 7d. 
for May. Most of the diamonds registered 
in Ju ly  were found on the recently proclaimed 
farm Elizabeth, in the Lichtenburg district, 
where the value of the production am ounted 
to over ¿40,000. At Grasfontein and 
Uitgevonden (Lichtenburg district) the finds 
totalled ¿35,078 and ¿26,171 respectively. 
The washing plant put up by the owners 
of the farm Elizabeth, the Lichtenburg 
Diamond Estates, has now been a t work 
for a fortnight, and is approaching its nominal 
duty of 500 loads a day. The first returns 
show th a t from 2,000 loads washed 207 carats 
were recovered, w ith an average value of 
¿3 14s. 9d. per carat. The am ount of ground 
to  be washed by the company is very 
considerable, the present face in “ A ” 
block being 24 ft. deep.

S t a t e  D ia m o n d s  S a l e s . — A new agree
m ent is said to  have been entered into 
between the Union Government and the 
Diamond Syndicate concerning the marketing 
of diamonds produced from the State 
diggings in Nam aqualand. Two million 
pounds worth of State diamonds were sold 
to the Syndicate some m onths ago, on 
condition th a t any profit made on the deal 
by  the Syndicate over 6% should be divided 
equally between the Syndicate and the 
State. The Syndicate is said to have disposed 
of ¿700,000 worth of these diamonds, and 
the S ta te ’s share of the profit on the sales 
am ounts to  ¿23,000. The Government has 
sold approxim ately ¿1,000,000 w orth of the 
largest S tate diggings diamonds to South 
African cutters, enabling them  to compete 
successfully w ith oversea cutters.

T r a n s v a a l  E m e r a l d s . — The African and 
European Investm ent Co. announces tha t it 
has exercised its option over a  block of 
480 emerald-bearing claims, situated 2J 
miles north-east of G ravelotte railway 
station, in the Leydsdorp D istrict of the 
Transvaal. I t  is understood th a t the results 
disclosed during six m onths’ prospecting, 
combined w ith  the reports received from 
London in regard to  the value of the emeralds 
despatched for exam ination and cutting, are 
so favourable th a t active recovery operations 
will be commenced shortly. There is reason 
to believe th a t eventually a subsidiary 
company will be formed to  work the property.

B e r y l l i u m  S u p p l i e s . — Advices from
Great B ritain  indicate th a t there is a definite 
desire to  investigate and apply beryllium, 
bu t it is not known where adequate supplies 
of ore can be procured. Probably when 
people in Great B ritain  have studied 
Professor Kavaloff’s report on the beryl 
occurrence in N am aqualand, mentioned in 
my last le tter to  the M a g a z in e ,  they will 
be convinced th a t no doubt need be enter
tained regarding supplies. I t  is stated  that 
¿20 per ton is offered and has been paid 
in London for small consignments of 
Madagascar beryl.

J a d e . —Some years have elapsed since the 
discovery of jade in the Pretoria district 
was announced, yet apparently  little or 
nothing has been done in the direction of 
finding a m arket for the stone, which is 
described by the Geological Survey as “ a 
massive garnet (grossularite) ” . Outcrops 
are found on the farms Buffelsfontein No. 
205 and Turffontein No. 310, near 
W olhuterskop Station. The colour’ of the
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jade ranges from deep sea green to pink 
with m any interm ediary shades, while the 
varieties m ay be translucent to  opaque, with 
or w ithout spots of magnetite. The bulk 
of the m aterial consists of massive 
grossularite, while zoisite and chromite also 
occur in places. The hardness is from 7 to  
well over 8 and the specific gravity is between 
3-33 and 3-52. On account of its superior 
hardness, capacity for taking polish, 
translucency, freedom from parting planes, 
and artistic range of colours, the jade has 
been claimed a semi-precious stone.

M a n g a n e s e  D e v e l o p m e n t s . — S o u th  
African Manganese, Ltd., has granted an 
option to  the Becker’s T rust Company 
which gives the la tte r the right for the period 
of six months to acquire all the right, title, 
and interest of South African Manganese, 
Ltd., in and to th a t com pany’s farms on 
behalf of a new company to be formed with 
a capital of £500,000. Operations on the 
properties of South African Manganese, Ltd., 
are to be commenced immediately under 
the direction of an engineer, who is colla
borating w ith Professor Kaiser, the geologist, 
whose favourable report upon the com pany’s 
areas in the initial prospecting stages was 
published some time ago. The object of 
the prospecting and development work is to 
prove on one or two of the company’s farms 
a solid unbroken deposit of from 5 to  10 
million tons of good-grade manganese ore. 
At the same time the engineers will form 
definite conclusions as to  the cost of mining, 
or ra ther quarrying, the ore, which the 
directors are confident will be highly satis
factory.

Manganese Fields, Ltd., has been registered 
at Pretoria with a capital of £100,000, for 
the purpose of am algam ating Postmas 
Manganese Fields, L td., and Gamagara 
Manganese Corporation (Postmasburg), Ltd. 
The Postmas Manganese Fields was registered 
in February, 1927, with a capital of £40,000, 
and the Gamagara Manganese Corporation, 
Ltd., was registered in May of the same year 
with a similar am ount as capital. The new 
company will take over these two companies.

F a l s e  B a y  F o r m a t i o n .—Dr. E. C. N. 
van Hoepen, Director of the National 
Museum at Bloemfontein, has made an 
interesting discovery in regard to the geology 
of Zululand. Some weeks ago he visited 
Zululand with members of the International 
Geological Congress and studied several 
formations there, bu t nothing was found 
th a t appeared to  affect the theory th a t the

Cretaceous formations of Pondoland were 
the highest or youngest ever discovered. 
Dr. van Hoepen, however, had all along an 
inkling th a t a younger formation existed 
somewhere in Zululand, and w ith a view to 
ascertaining the tru th , he stayed two days 
after the other members of the excursion 
had left. The result was th a t he discovered 
fossils which definitely proved th a t the 
Cretaceous formation in the vicinity of 
False Bay is the youngest on record. The 
theory about the age of the Pondoland 
formation is, therefore, finally exploded, and 
it will undoubtedly be news to  the visiting 
geologists to hear th a t they actually passed 
right over the formation w ithout noticing 
it. The formation was at once christened 
the “ False Bay formation ” by the 
discoverer.

B R ISB A N E
September 16.

Q u e e n s l a n d  O i l  P r o s p e c t i n g . —Queens
land, particularly the Roma district, has 
h itherto  been regarded as the State offering 
the most favourable prospects for oil in the 
Commonwealth. Two im portant reports 
published to-day, however, are of a nature 
by no means encouraging to  the score or so 
of companies operating in the Roma district, 
and will certainly check future investment 
of money in oil prospecting. The first of 
these reports is by the directors of two Elbof 
geophysical survey groups, Messrs. Bein 
and Rittershausen. One of these groups 
began operations in Queensland in December 
and the other in March last. Although the 
report specifically relates only to  two 
petroleum prospecting permits (No. 67 and 
128), held respectively by the Queensland 
Roma Oil, Ltd., and the Australian Oil 
No. 1, Ltd., and situated about 35 miles 
north-westerly from Roma, it has an impor
tan t bearing on oil prospecting over the whole 
district. The sites for both bores were selected 
towards the end of last year by Dr. H. I. 
Jensen, consulting geologist, who based his 
selection on the assumption th a t definite 
anticlines traverse the areas. The geological 
theory, which is backed up by other geologists 
who know the district, is th a t w hat are 
geologically known as the Lower Walloon 
series of the whole Roma district should be 
considered as the origin and carrier of 
economical oil accumulations, to be reached 
by comparatively shallow boring on suitable 
structures, and this theory is substantially 
based on the encouraging oil-gas evidence
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of the boring th a t has been carried on at 
Roma. The report now issued, however, 
states th a t this theory cannot “ be supported 
any longer in the light of definite information 
meanwhile obtained by further boring, as 
well as by recent geophysical survey and 
geological considerations. Furtherm ore, 
certain previous contentions in proof of 
the theory mentioned must, it is added, be 
considered as erroneous. I t  is asserted th a t 
there is abundance of evidence th a t the 
Lower Walloons a t Roma are neither oil 
producers nor suitable as oil carriers to 
favourable structures. Bedrock in granite 
has been m et w ith in two or three bores, 
and Messrs. Bein and R ittershausen affirm 
th a t to  continue boring when such bedrock 
is encountered is no t only technically difficult 
and uneconomical, but also w ithout the 
rem otest chance of success.

The geophysical report, while having a 
general application to  the whole district, 
excepts a very lim ited area a t Hospital Hill, 
a t Roma, on account of the evidence there 
of oil-gas. The origin of this, it is asserted, 
is not yet established, bu t th a t it does not 
come from the Lower Walloons is considered 
certain. More promising areas are considered 
to  exist in other parts of Queensland, but 
it is recommended th a t a search for oil 
there should be preceded by scientific 
exploration, and th a t further exploration 
on H ospital Hill should be carried out at 
Government expense.

D r .  W o o l n o u g h ’s  R e p o r t . —The second 
report relating to  oil prospects in Queensland 
is one by Dr. Woolnough, Commonwealth 
Geological Adviser, which was made public 
on the same day as th a t referred to  above. 
The conclusion arrived a t by this authority  
is th a t the operations on H ospital Hill showed 
the existence of an im portant gas field, bu t 
have proved fairly conclusively th a t the 
small quantities of light oil obtained along 
with the gas are not likely to  be derived 
from a local oil reservoir of considerable 
dimensions. In his opinion, however, the 
gas field alone is w orthy of development, as 
there is a decided possibility th a t gas even 
richer in petrol than th a t a t present flowing 
may be encountered. H ^  also recommends 
th a t a thorough geological survey of the 
district should precede boring.

C o a l  f r o m  A b r o a d .—The principal coal 
mines in New South Wales, which were 
closed down by the owners over six m onths 
ago because the miners would not accept a 
reduced wage, are still idle, and no further

move for a settlem ent of the trouble has 
been made in the past m onth. London papers 
lately to hand indicate th a t m any people 
in England, qualified to  give sound opinions, 
refuse to believe th a t this trouble, is entirely 
responsible for the development of an 
Australian export trade from Great Britain. 
They consider th a t, even though the miners 
here m ay yield to  the owners’ demands, 
A ustralian coal will still be too dear to use 
anywhere except in the immediate vicinity 
of the mines. On th is side of the globe, 
however, facts do not bear out the view of 
these authorities. W hen the South 
Australian Government was first compelled 
to  go to  Britain for coal supplies, reduced 
freight charges were stated  to have con
tribu ted  to  the low price at which these 
supplies were obtained. Even under these 
conditions, the A ustralian coal owners were 
fully satisfied th a t, if the scheme then 
proposed to  reduce the cost of production 
by 4s. or 5s. a  ton was agreed to, the 
Australian trade would be regained. When 
later the Victorian Railway Department 
were forced to  order 40,000 tons of high-grade 
British coal, a t a cost of about £100,000, 
the price they had to  pay was stated to be 
30% more than  th a t of New South Wales 
M aitland coal. More recently it was reported 
th a t the Victorian Railway Department, 
having arranged for supplies from the south 
coast a t a price considerably lower than the 
latest British quote, had decided not to give 
more orders overseas. Moreover, as many 
orders as can be filled are now being shipped 
from Queensland to  the southern States and 
New Zealand, presum ably because the coal 
can be more advantageously obtained from 
this S tate than  from Great Britain.

M o u n t  I s a  M in e s .—The num ber of men 
employed at the Mount Isa mines has now 
reached about 1,200. Mr. Leslie Urquhart, 
in Brisbane, after his recent visit to the 
field, said th a t he and his colleagues who 
accompanied him were very well satisfied 
w ith the progress th a t had been made 
since he saw the property last year, when the 
programme of mine development now being 
carried out was inaugurated. The ore 
reserves are now estim ated a t 25,000,000 
tons, of a commercial grade. The m agnitude 
of the Mount Isa undertaking is indicated 
by the fact th a t to  complete the first section 
of the programme m apped out for the 
treatm ent of 2,000 tons of ore a day will 
involve an expenditure of £2,000,000 ; while 
an additional plant, to  provide for dealing
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with 5,000 tons daily and to include a zinc 
treatm ent plant, will cost another £3,000,000. 
The 20-mile pipe line, to convey water from 
the Rifle Creek dam to the works at Mount 
Isa, is now being laid. The storage capacity 
of the dam (about 600,000,000 gallons) is 
more than ample for initial requirements 
on a 2,000 tons per day basis ; but in the 
meantime the bores and wells being put down 
to largely supplement the supply of water 
will, with mine w ater, guarantee all needs 
against the possibility of a sequence of dry 
years. In order to ensure a further supply, 
however, for the intended increased opera
tions up to a 5,000 tons basis, several other 
water schemes are being studied, with a view 
to putting this work in hand at once.

B r o k e n  H i l l  M in e s .—Owing to  the 
then declining price of metals, the lead- 
zinc mines of the Broken Hill Proprietary 
Company, Ltd., and the Broken Hill Pro
prietary Block 14 Company, Ltd., were 
closed down in September, 1927, and have 
been idle since. The extraction of ore from 
these properties, however, is now expected 
to be resumed shortly. Arrangements have 
been made for ore from both mines to be 
crushed and concentrated at the Central 
mine mill of the Sulphide Corporation, Ltd., 
which is extending its plant and installing 
a new power unit. This will allow the average 
cost of production to be reduced, from 
which the three companies will benefit. 
About 1,200 men will be employed in the 
B.H.P. and Block 14 mines when full 
capacity is reached.

A B ig  C e n t r a l  P o w e r - P l a n t . —Contracts 
have been let by the North Broken Hill, the 
Broken Hill South, and the Zinc Corporation 
for the manufacture of machinery for the pro
posed central power station at Broken Hill. 
The order for the six sets of Diesel-electric 
generators needed, each of 3,000 h.p., has 
been placed with Sulzer Bros., of London, 
who are to have them constructed by the 
British Thomson-Houston Co., Ltd., of 
Rugby ; the four Diesel compressors, as 
well as the whole of the switch-gear and 
electric accessories, will be m anufactured 
by Mirrlees, Bickerton, and Day, L td., and 
the air-compressors by Beiliss and Morcom, 
both British engineering firms.

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

A l i c e  A rm .—The B ritannia Mining and 
Smelting Company has added considerably

to the properties it either has located or 
taken under lease and option in the Alice 
Arm district. I t recently has taken leases 
and options on the Dolly Varden, Wolf, and 
Kitsol groups, and it has moved its drilling 
outfit from the Toric mine, which is controlled 
in London and under option to  Britannia, 
to the Wolf, which evidently is to  receive 
first atten tion  of the properties recently 
optioned. No inform ation has been given 
out as to  the result of diamond-drilling at 
the Toric, bu t the fact th a t the company has 
located 18 claims adjoining and is following 
up the diamond-drilling by extending the 
bottom  tunnel and by sinking a winze from 
it, would seem to indicate th a t the result of 
the drilling has been favourable. Of the 
new properties bonded the Dolly Varden 
is the only one th a t has any record of produc
tion. During 1919, 1920, and 1921 the 
Taylor Mining Company, now defunct, 
took more than  1,300,000 oz. of silver from 
the property, w ithout doing any develop
ment, and, as a result, it has been impossible 
to  get any development company interested 
in the mine since it was closed, in 1922, until 
now.

K itsault Eagle Silver Mines has opened a 
promising vein of silver-lead-zinc ore a t 
1,200 ft. from the portal of its tunnel and at 
a depth of about 500 ft. The w idth of the 
vein has not yet been determined, bu t an 
interesting feature of the development is 
that, whereas on the surface the mineraliza
tion was chiefly zinc-blende, a t depth the 
vein carries silver associated with grey copper 
and galena and only a small am ount of 
blende. At the surface the vein was 30 ft. 
wide.

B o u n d a r y . —The Granby Consolidated 
Mining, Smelting, and Power Co. is not 
shipping concentrate from its Allenby mill 
to Tadanac, as I erroneously stated  last 
month. I t  made a five-year contract for 
the treatm ent of the concentrate with the 
Tacoma Smelter which will not expire until 
the end of August, 1933. Granby is, how
ever, shipping blister copper from Anyox 
to Tadanac, and will continue to  ship as 
much as Canada can absorb in the form of 
rods and bars, which is about 1,200 tons per 
month. Previously th is was refined at 
New Jersey.

John F. Guest and associates recently 
made their first clean-up from the consolida
tion of placer mining leases they acquired 
on the Tulameen River, about three miles 
below Coalmont. From approximately 8,000
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cu. yd. of gravel they recovered nine ounces 
of coarse platinum , tw enty  ounces of coarse 
gold, and some th irty  tons of black sand th a t 
assays $50 in gold and platinum  per ton.

A group of Vancouver mining and financial 
men has acquired the Sally mine, on Wallace 
M ountain, near Beaverville, and intends 
thoroughly to  explore for the downward 
extension of the shoots of rich silver ore th a t 
characterized the upper workings of the mine. 
The vein is much faulted and difficult to 
follow.

T h e  K o o t e n a y s .—R eeves-McDonald 
Mines, which is controlled by Victoria 
Syndicate, of London, has struck another 
body of ore, 28 ft. wide, by  diamond- 
drilling. I t  will be some tim e before the 
extent of the deposit can be determined. 
The ore is of the same character as the other 
large bodies th a t are being developed on the 
property. The drill also penetrated 3 ft. 
of almost clean galena, an unusual occurrence 
in this district of low-grade zinc ores.

Galena Farm  Consolidated Mines, another 
property in which Victoria Syndicate, of 
London, is interested, has nearly completed 
its new 100-ton mill, on the shore of Slocan 
Lake, and the p lant will be in operation 
before this letter is in print. The company 
is a consolidation of the Galena Farm  and 
H ewitt mines and the properties between, 
which gives the company about 2 j miles 
on the shear zone. A main haulage adit is 
being driven a little  above the mill, from 
which ultim ately all properties will be 
operated. In  the meantime, an aerial 
tram w ay has been erected to carry ore 
from the H ew itt to the mill.

Lucky Jim  Lead and Zinc Co., still another 
concern controlled by Victoria Syndicate, 
has found a new shoot of ore between No. 5 
and No. 6 levels—700 ft. apart—by diamond- 
drilling and is now opening it up for stoping. 
The shoot is 240 ft. long with a maximum 
width of 30 ft. Colonel H. H. Yuill, general 
manager for the Syndicate in British 
Columbia, states th a t the mine is looking 
better than  a t any tim e since the Victoria 
Syndicate acquired control. The new shoot 
is appreciably higher in zinc than  any 
previously mined.

The Ruth-H ope Mining Co. has developed 
a good tonnage of ore between No. 5 and 
No. 6 levels on both the extension of the 
Silversmith shear zone and the R uth  vein. 
The company is milling 50 tons daily, and 
the mill feed runs about 25 oz. of silver, 
6% of lead, and 6 |%  of zinc.

Noble Five Mines has developed a large 
tonnage of ore between the 1,600 ft. and 
1,800 ft. levels on the Deadm an v e in ; 
the shoot is 350 ft. long and ranges up to 
20 ft. in width. The company also is develop
ing a 5 ft. to  6 ft. shoot on the Noble Five 
vein, between the 800 and 600 ft. levels, 
and it is driving a cross-cut to  open at 
greater depth the old Surprise mine, which 
it has acquired, through Noble Five. This 
development, which Mr. Paul Lincoln, 
the general manager, considers more 
im portant than  production, leaves power 
sufficient to operate the mill a t only about 
800 tons daily. Returns from this, how
ever, provide funds to pay for all develop
m ent and operating expenses and leave 
something over for a dividend fund. I t  was 
expected th a t W est K ootenay Power and 
Light would have completed a transmission 
line into the Slocan before now, and provide 
the company w ith ample power for all 
purposes, but, owing to shortage of electric 
current a t the  smelter, th is line has been 
held up. The W est K ootenay company 
had expected to  have started  construction 
on an 80,000 h.p. hydro-electric plant on 
the Pend d ’Oreille River, near the inter
national boundary, before now, but the 
development of this power station has 
provided engineering difficulties th a t have 
not yet been surm ounted. The company 
has, however, been given the power rights 
of the Adams River, which is expected to 
develop 30,000 h.p., and as soon as surveys 
have been made, work on th is p lant will be 
pushed to completion.

P o r t l a n d  C a n a l . — Premier Gold Mining 
Co. has paid the custom ary dividend of 
6%, covering operations for the th ird  quarter 
of this year. The dividend am ounted to 
$300,000 and brought the to ta l disburse
ment up to about $14,050,000. The company 
is developing a body of ore between No. 5 
and No. 6 levels, bu t the only information 
with regard to th is ore-body th a t has been 
made public is th a t it will appreciably 
lengthen the life of the mine. The company 
has nearly completed the 6J mile aerial 
tram w ay from the Prosperity and Porter- 
Idaho mines to the m outh of the Marmot 
River, and by stringing tem porary cables 
over the unfinished part has been able to 
take up supplies th a t will assure the continua
tion of development during the coming 
winter. While the supplies were going up 
some 2,000 sacks of high-grade ore were 
brought down.
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L. M. Lynburner, president of Mountain 
Boy Mining Company, who recently reached 
Vancouver after inspecting the property 
at American Creek, stated  th a t the tunnel 
has cut the high-grade vein, which has been 
traced for 1,500 ft. on the surface, at its 
junction with the vein worked by Sir Donald 
Mann and associates, 15 years ago, and 
at a depth of about 500 ft. The Mann vein, 
he said, is 50 ft. wide and assays $37.50 in 
silver and lead per ton, a t the point of 
intersection. A tria l shipment of four tons 
from the high-grade vein to  the Tacoma 
smelter yielded a return of $541.50 per ton. 
Development will be continued through the 
winter, and it is expected enough ore will 
be proved to w arrant the erection of a 
concentrator in the spring.

V a n c o u v e r  I s l a n d . —Consolidated Mining 
and Smelting Co. has acquired an option 
on a controlling interest in the Kinman 
group, near Kimpkish Lake, which was 
described in a recent newsletter, and is 
making a road from the lake to  the property 
and constructing a camp. As soon as this 
work is finished and machinery has been 
taken to the property exploration by both 
underground work and diamond-drilling 
will be started  and pushed vigorously 
until the downward continuation or dis
continuation of the remarkable showings 
at the surface has been proved.

Y u k o n  T e r r i t o r y . —Ores and concen
trates shipped over the W hite Pass and 
Yukon River route from the Mayo district 
during the present season am ounted to 
approximately 8,000 tons, valued at 
$2,600,000, as compared with 4,500 tons, 
valued at $1,500,000, in 1928, according to 
a statem ent made by Mr. S. J . Farr, British 
Columbia representative for the railway 
company.

T O R O N T O
October 19.

S u d b u r y  D i s t r i c t . —W ork on the new 
smelter of the International Nickel Company 
at Copper Cliff is making steady progress. 
The chimney 510 ft. in height has been 
completed and operations are being pushed 
forward rapidly in order to get the plant into 
working order as soon as possible. Under
ground operations a t the Frood mine show 
tha t the ore is improving in grade at depth 
with an increased proportion of copper. The 
Garson branch of the Canadian Pacific 
Railway to  the Falconbridge mine has been 
completed, so th a t machinery for the new

smelter can now be brought in over it and 
the completion of the work h a s te n e d ; 
it is expected th a t the furnace will be blown 
in about January  1. The ore reserves down 
to the 550 ft. level are estim ated at 5,000,000 
tons, the deposit continuing to  th e  1,000 ft. 
level where it shows an increased value of 
about 20%. The branch line of the Canadian 
Pacific Railway from Chelmsford to  the 
Errington property of the Treadwell Yukon 
has nearly been completed and will be in 
operation next m onth. A new ore-body 
150 ft. in w idth has been discovered on pre
viously unexplored ground north  of the 
present workings. The Lake Geneva, which 
has 70,000 tons' of ore in sight carrying zinc 
and lead, will instal a mill with an initial 
capacity of 50 tons of ore a day. The 
Mormac is carrying on active development 
on a discovery made last year and has 
recently encountered another promising ore- 
body. Nickel Range Syndicate, Ltd., which 
owns a property comprising 1,500 acres 
about 600 of which underlie a shallow lake 
where a mineralized zone had been indicated 
by a radiore survey, will carry out a campaign 
of diamond-drilling during the winter. A 
large deposit of chromite has been discovered 
at Obonga Lake 25 miles south from the 
Collins station on the Canadian National 
Railways. A number of claims have been 
staked, and the Golden Centre Mines, Ltd., 
has let a contract for 2,000 ft. of diamond- 
drilling.

P o r c u p i n e .—The output of the eight 
producing mines of the Porcupine area 
during September was valued at $1,564,582, 
as compared with $1,736,523 during August. 
Development work at the McIntyre 
Porcupine mine has for the past year been 
almost entirely confined to  m aintaining 
production from the older workings and 
getting the lower levels into shape for 
intensive development for ore. According 
to a preliminary estimate the mill has 
handled approximately 410,000 tons of ore 
during the first nine months of 1929, pro
ducing about $3,200,000 with an average 
recovery of about $7-80 per ton. The ore 
reserves are estim ated at a value of 
$17,000,000. A new process for the reduction 
of gold ore is being tried out in a 100 ton 
pilot mill equipped for the purpose, which will 
be operated for six months. Should the 
process prove successful it will be adopted 
in connection w ith the plans for the new mill. 
I t  is claimed th a t it will effect im portant 
economies, reducing the operating costs 
by one half and the capital cost of mill
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construction by 60%. The Hollinger Con
solidated during the nine m onths ended 
September 30, according to  prelim inary 
estimates, produced gold to  the am ount of 
$6,400,000 from the treatm ent of about
1,120,000 tons of ore, with an average 
recovery of around $5-75 per ton. During 
the past month, however, the average grade 
of ore going to  the mill has been considerably 
increased. The comparatively low recovery 
during the nine m onths was due to  the 
policy of the m anagement of conserving 
the high-grade so as to prolong the life 
of the mine. The output of the Dome Mines 
during September showed a decrease from 
the previous m onth, being valued a t $301,184 
as compared with $317,727. Production 
for the first nine months of the year totalled 
$3,210,358, as against $2,313,120 for the 
corresponding period of 1928. The mill 
continues to  run steadily on a production 
basis of 1,500 tons of ore daily. I t  is stated  
th a t la tterly  development operations in the 
greenstone formation have not been as 
successful as was anticipated by the m anage
ment. At the West Dome the  mill is 
operating steadily treating about 100 tons 
a day, w ith millheads ranging from $6 to 
$7 per ton, the revenue from production 
being sufficient to cover operations. The 
mill a t the Vipond is treating 300 tons of 
ore a day. and millheads show improvement. 
Production during the first nine m onths of 
the year am ounted to  $620,000 according to 
preliminary estimates. Developments have 
disclosed additional ore in the central part 
of the mine, and a vein coming in from the 
Hollinger is yielding good ore on the 400 ft. 
level.

K i r k l a n d  L a k e .—The six producing 
companies operating in this field during 
September had a to ta l output of bullion 
valued at $1,120,096, as compared with 
$1,063,999 in August. The net profits 
of the Lake Shore gold mine for the year 
ending June 30 was $2,504,000 compared 
with $1,681,000 for the preceding year. 
Total production am ounted to $5,504,858 
from 367,000 tons of ore treated , being an 
average recovery of $15 per ton. The 
installation of a new tube-mill has brought 
the mill capacity up to 1,400 tons a day. Very 
high values have been encountered in 
driving on the 2,000 ft. level, where the best 
ore yet found on the property has been 
disclosed, averaging $35 per ton over a 
w idth of 9 ft. The downward extension 
of this ore has been discovered on the 2,200 ft. 
level. The position of the W right Hargreaves

has been considerably improved by the 
opening up of a large tonnage of ore on the 
2,125 and the 2,250 ft. levels. W ork on 
the upper levels is also proving satisfactory 
and adding to the ore reserves. At the 
Teck Hughes a new ore-shoot has made 
its appearance on the 19th level, continuing 
downward to the 26th level, where it showed 
a width of 20 ft. of high-grade. W ork on the 
lower horizon shows th a t mineralization is 
well m aintained at depth, w ith high gold 
content. The deeper mining campaign of 
the K irkland Lake Gold mine is meeting with 
encouraging success. Diamond-drilling from 
the 3,600 ft. level has proved rich ore at a 
depth of 200 ft. The Amity Copper in the 
Boston Creek area of the camp has
encountered some good ore-bodies. A vein 
came in a t *the shaft on the 600 ft. level
covering the entire width. The shaft is
being put down to 1,000 ft. The Patterson 
Copper mine in the same area is steadily 
developing high-grade ore for shipment to 
the N oranda smelter.

R o u y n .—The N oranda smelter is handling 
ore a t the ra te  of 1,200 tons of ore a day 
and the construction of the second unit
which is expected to  be completed in 
November is well advanced. The con
centrating p lant is now treating 250 to 300 
tons per day. Its  present capacity of 500 
tons per day is being doubled and before 
Christmas a steady ra te  of production of 
about 2,200 tons is expected to  be reached 
and m aintained for some tim e to  come. The 
value of the ore reserves is roughly estimated 
at not far from $100,000,000, and the 
deepest level a t 975 ft. appears to  be the 
richest so far opened.

M a n i t o b a .—Construction work is making 
rapid  and satisfactory progress on the Flin 
Flon and Sherritt-Gordon properties in N orth
ern Manitoba. At the former the erection 
of the sm elter and other buildings is well 
advanced, and an all-steel fire-proof shaft 
is being installed capable of raising 3,000 
tons of m aterial in an eight-hour shift. 
The Sherritt-Gordon is sinking its main 
incline shaft a t the extrem e west end of the 
deposit. This is now down 400 ft. on the way 
to its objective of 1,500 ft. a t a vertical depth 
of 1,000 ft. The estim ated ou tpu t of the 
concentrator now under construction is 
27,000,000 lb. of copper a year in addition 
to  zinc and precious m etals. A series of 
tests have been completed at the  Bernic 
Lake property of the Jack  N utt Mines, Ltd. 
The results show good tin values’ and 
development is being actively continued.
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C A M B O R N E
November 5.

U n e m p l o y m e n t  a n d  a  P r o p o s e d  
R e m e d y .— In August last a round-table 
conference of representatives of the Cornish 
mining industry was held a t the Council 
Chambers, Camborne, to discuss schemes 
of work for the relief of unemployment, it 
having been thought th a t a way might be 
found whereby proposals could be tabulated 
with a view to obtaining Government 
assistance in resuscitating the mining 
industry, at the same tim e relieving 
unemployment.

The conference was attended by repre
sentatives of the Cornish Chamber of Mines, 
the Cornish In stitu te  of Engineers, local 
mine managers, and representatives of the 
Camborne and R edruth U rban District 
Councils. A decision was arrived at to invite 
the Chamber of Mines and the Institu te  of 
Engineers to prepare a scheme, or schemes, 
of development of the county’s mineral 
wealth.

The councils of these two institutions 
subsequently appointed a special committee, 
which met several times during the last few 
weeks, and, as a result, a well-considered 
scheme has been forwarded for the Govern
ment’s investigation, care having been taken 
in the preparation of the scheme to make it 
specially applicable to those districts in which 
unemployment has been most severe and 
prolonged. N aturally first consideration 
was attracted  to the Dolcoath Company’s 
late efforts to establish a mine from the new 
Roskear Shaft as a centre. Potentialities 
of that and other mining areas in west and 
central Cornwall were carefully examined.

Finally the scheme, which was recently 
subm itted to the Government for their 
investigation, embraced :—

(1) Camborne and Ulogan (North). A 
closer unity of interests among mines now 
in operation, especially with regard to a 
system of central drainage. The sinking of 
two new shafts, w ith the object of developing 
the lodes known to exist to the north of 
the Roskears, South Crofty, East Pool, and 
Agar. The Setons and Old North Pool, 
with the intervening and adjacent setts, 
would be included. Ultimately, the linking- 
up of both new shafts with the Roskear 
shaft, from which the interrupted plans for 
the development of the lodes discovered 
immediately north and south of it would be 
resumed, and extended.

(2) Camborne and Illogan (South). The

extension of the existing deep adit system, 
which served Old Dolcoath and Carn Brea 
with the intervening mines, southward 
through Great Condurrow to the F lat Lode 
mines, the first object being to  exploit 
those lodes which were worked at shallow 
depths in South Condurrow, the Bassets 
and other mines to  the south of Carn Brea 
Hill and Camborne Beacon Hill, before the 
F la t Lode was discovered, just over half- 
a-century ago. Such an extension of the 
deep adit would give 400 to 450 ft. of free 
drainage on the lodes referred to.

(3) St. Just. The extension of operations 
at Levant below the depth now accessible, 
and the exploitation of additional ground 
southwards to Cape Cornwall.

(4) Lead and Zinc. Deeper sinking— 
below 400 ft.—at Lambriggan, w ith the 
object of augmenting the work now in hand 
a t 400 ft. and above, with a view to 
establishing the continuation of the old 
Chiverton productive lead and zinc deposits 
in a westerly diiection towards St. Agnes.

The scheme is comprehensive and well- 
designed. Any one' part can be proceeded 
with separately. Care has been taken in its 
preparation to  ensure th a t the scheme 
embraces only those areas in which 
unemployment is, and has been, most acute. 
Dolcoath, a year ago, employed over 200 
hands in the Roskear developments. The 
plant, including pumping, remains intact, 
just as it was on the suspension of operations. 
Employment can be given at once to a 
num ber of men which can be rapidly 
increased. During the last six or seven 
years the tin mining industry in the West 
has undergone steady, progressive resuscita
tion from a state of absolute suspension 
caused by the post-war adverse conditions, 
but progress has not been sufficiently rapid 
to  absorb all those seeking employment in 
mines, especially all young men who were 
inclined to take up mining as an occupation. 
Hence a considerable number of miners, 
and would-be miners, still remain out of 
work.

T h e  P r i c e  o f  T in .—W ith tin  a t the lowest 
price for six years past, the present situation 
of the mines in operation is serious—indeed, 
a cause for anxiety to “ one and all ” in 
the West, for the welfare of the mining 
industry closely touches m any who are not 
miners! From a total Cornish output of 
black tin  amounting to only just over 
500 tons, six or seven years ago, the measure 
of resuscitation established since then is
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sufficient to make the present year’s output 
about ten times as much.

Current prices of £180 to £190 per ton 
for tin  metal, however, render existence 
difficult a t the moment ; but, nevertheless, 
not impossible. South Crofty and Geevor 
have cash reserves of £30,000 to £40,000 each. 
The former pays its way, and the la tte r has 
just paid a 5% interim  dividend on the first 
six months of the financial year.

East Pool and Levant, though less 
fortunate in cash reserves, possess sub
stantial underground reserves, and have 
m aintained a steady increase in output in 
order to meet requirements of a falling 
m arket.

Jan ta r, Polhigey, and others of the newer 
mines have, so far, kept going at full 
pressure, in the hope th a t a turning-point 
was in v ie w ; but they are now either 
adopting the undoubtedly wise course of 
curtailing production and working on a 
smaller scale till the m arket rights itself, 
or are contemplating the adoption of such 
a course. The policy is a commendable 
one of self-preservation, and it, incidentally, 
helps somewhat towards the prevention of 
over-production. Indeed, it is an example 
tha t bigger companies in foreign tin-fields 
might advantageously follow.

PERSONAL
E . G. B a n k s , la te  S u p erin tenden t of th e  W aihi 

Gold Mine, New Zealand, has been in  London and 
has re tu rn ed  to  M alaya.

Sy d n e y  B r a y  has le f t  fo r  Cyprus.
G. W . Ca m pio n  has le ft for W est Africa. 
St a n l e y  W . Ca r p e n t e r  has le ft for N igeria.
L. M a u r ic e  Co c k e r e l l  has le ft London for

Texas and  California.
P. C. D e l a it r e  has re tu rn ed  from  Oubangui. 
D a n ie l  G ib so n  h as re tu rn ed  to  Panam a. 
Ma u r ic e  G r eg o r y  has left for Abyssinia.
H . C. H a n n a y  has r e tu rn e d  to  M alaya.
S. O. H a tton  is hom e from  W est Africa. 
Sy d n e y  H ig h a m  has re tu rn ed  from  th e  Sudan. 
N. R. J u n n e r  was here from  South Africa on

his w ay to  S ierra Leone.
S ir  A. E . K it so n  is hom e from  th e  Gold Coast. 
R e x  L a m b e r t  has left for E gypt.
D e a n e  P. M it c h e l l  has re tu rn ed  from  A ustralia .
C. A. M it k e  has re tu rn ed  from  A ustralia .
A. E. N o r t h e y  h as left for New Y ork  and 

H avana.
A. L iv in g s t o n e  O k e  has left for Portugal.
W . S. R o b in so n  h a s  le f t  fo r A u s tra lia .
R. d e  H . St . St e p h e n s  has re tu rn ed  from  In d ia . 
B la m ey  St e v e n s  has been in  London and  has 

re tu rn ed  to  Mexico.
G. G o r do n  T hom as le ft Capetow n on N ovem ber 1 

on his re tu rn  to  E ngland.
D. A. T ho m pso n  is hom e from  W est Africa. 
D a v id  M. T h o m so n  has re tu rn ed  to  Canada.

S co tt  T u r n e r  le ft W ashing ton  on O ctober 12 
for Tokio to  a tte n d  th e  W orld E ngineering  Congress. 

L e s l ie  U rq u h a r t  has re tu rn ed  from  A ustralia. 
L o u is  A. W r ig h t  is now in  L ondon as consulting 

eng ineer and  foreign rep resen ta tiv e  for Mayflower 
Associates Inc., his address being  c/o Messrs. 
W ilkens and D evereux, Stone House, Bishopsgate,

TRADE PARAGRAPHS
T h e  M o r s e  C h a in  Co.,  Ltd., of Letchw orth, 

H e rts , issue a booklet giving details of their 
stand ard ized  chain drives for all classes of power 
transm ission .

H ea d ,  W r ig h tso n ,  an d  Co.,  Ltd., of Stockton- 
on-Tees, issue a new ed ition  of th e ir  catalogue of 
elevators, b e lt conveyors, and  screens, th e  latter 
including ro ta ry  screens w ith  sh a ft or roller drives.

D a n ie l  A d a m s o n  and  Co.,  Ltd.,  of Dukinfield, 
M anchester, m anufacturers of tu rb in es and boilers, 
inform  us th a t  th e y  have  p u rih ased  th e  goodwill 
and  draw ings of j .  C arm ichael and  Co., boiler 
m akers and  steel p la te  w orkers of D undee.

C ro sb y ,  L o c k w o o d ,  and  S on s ,  of Ludgate Hill, 
London, E.C. 4, issue th e ir  q u a rte rly  announce
m en t of new  and forthcom ing  books, am ong which 
we no tice  a new  tex tb o o k  on M etalliferous Mine 
Surveying by  T hom as H an to n  of th e  University 
of Sydney, w hich  is in p rep ara tio n .

M on d  N icke l  Co.,  Ltd. ( B u r e a u  of  I n f o r m a 
t io n  on  N icke l) ,  of Im peria l Chemical House, 
London, S.W. 1, send us th e ir  bulletin devoted 
to  nickel alloy steels in high perform ance internal 
com bustion  engines. T hey  also send us the 
O ctober issue of th e ir  nickel bulletin .

B r it i s h  G e o p h y s i c a l  S u r v e y ,  Ltd.,  of 3-4, 
C lem ents Inn , London, W .C. 2, have  issued a copy 
of th e  rep o rt su b m itted  to  th e ir  annual general 
m eeting held la s t m onth , in w hich  i t  is disclosed 
th a t  th e  com pany  have  decided to  rem ain inde
pen d en t and  have  accordingly re jected  offers of 
am algam ation  w ith  o th er geophysical operators. 
They also issue a  booklet w hich  aim s a t showing 
th e  p ractica l application  of geophysics in mining 
and  prospecting  for m inerals. I t  is illu stra ted  w ith 
various ty p es of ap p ara tu s  for th is  purpose.

B a b c o c k  an d  W ilcox ,  Ltd.,  of Farringdon 
S treet, London, E.C. 4, send us a com plete lis t of 
th e ir  leaflets devoted  to  pulverized fuel plant, 
w hich include th e  follow ing : A B ailey furnace
w all, w hich  is a special ty p e  for insuring  maximum 
efficiency in boiler hea tin g  ; a u n it coal pulverizer ; 
tu rb u le n t pulverized coal burners, specially designed 
for firing th ro u g h  a w a te r cooled furnace wall ; 
a  B ailey pulverized coal feeder for controlling feed 
of coal from  m ill to  b u rn e r ; a  Fuller-K inyon 
tran sp o rt system  for conveying th e  pulverized 
m ateria l th rough  stan d ard  size pipelines, working 
on a screw conveyor principle, and finally a  Fuller- 
B onnot pu lverizer m ill and  a Lehigh pulverizer 
m ill b o th  being special ty p es of coal crushing mills. 
The pow er sta tio n  of M ount Isa  Mines referred to 
elsewhere in th is  issue is equ ipped  w ith  Babcock 
an d  W ilcox p lan t.

R a n s o m e s  a n d  R a p ie r ,  Ltd. ,  of Ipsw ich, give 
us particu lars of th e  following orders recently  
executed for M arion excavato rs. Union Minière 
du H a u t K atan g a  have bought 3 B ritish , ty p e  7, 
1-yd. electric  shovels recen tly  and 2 large 3-cu. y d .”
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heavy du ty , quarry ing  shovels of a new type  known 
as 5120, th e  la tte r  hav ing  been supplied d irect 
from the  Marion com pany’s works in America, 
production in E ngland of th is  ty p e  n o t y e t having 
commenced. Minas del R if, Morocco, have ordered 
6 type 490, 2 |-cu . yd. M arion shovels, B wana 
M 'Kubwa Copper M ining Co., L td ., recently  bought 
a large, ty p e  7, 1-cu. yd. steam  shovel, a duplicate 
of th a t  previously supplied  to  th e  R oan Antelope 
Copper Mining Co., and a rep ea t order has ju s t  been 
received from  th e  R oan A ntelope them selves. 
A type 7, 1-cu. yd. electric shovel has been supplied 
to the M ount Lyell M ining and R ailw ay Co., L td ., 
of A ustralia , a type  7 D iesel-electric 1-cu. yd. 
to the Alquife Mines and R ailw ay Co., L td ., of 
Spain, and a ty p e  7, steam  shovel to  th e  U nited 
Steel Companies, L td ., and also a ty p e  460 l |-c u . 
yd. shovel is on order for th e  Sungei Besi Mines, 
P.M.S. These sales are in addition  to  num bers of 
excavators supplied to  con tracting  and quarry ing 
companies and to  irrigation  and public works 
authorities.

S u l l iv a n  M a c h in e r y  Co., of Salisbury  House, 
London, E.C. 2, issue a num ber of bulletins 
describing different types of th e ir  core drills. These 
include th e  following : T ype 20, engine driven,
rig is a diam ond drill recently  developed to  m eet 
the requirem ents of m ineral prospecting in which 
the dep th  does n o t exceed 1,000 to  1,200 ft. I t  has 
a capacity  of 1,000 ft. equipped w ith  1J in. core 
fittings or 1,150 ft. w ith  in. core fittings and can 
be equipped w ith  hydraulic  head  or screw feed 
swivel head as required by th e  conditions of the 
ground where th e  m achine is to  be used. A hoist 
of new design has been m ounted w ith  th is  rig and 
two speeds are provided for bo th  ho isting  and 
rotating th e  drill rods. T ype 40 m ounted diam ond 
drill is driven by a d irect-connected petro l engine 
and is m ounted com plete w ith  power p lan t and pum p 
and hoist carried on a heavy  steel wheel truck  for 
convenience. This will drill to  a dep th  of 1,200 ft. 
with fittings m aking a 3 in. hole and rem oving 
a2  in. core and to  a d e p th  of 2,200 ft. when rem oving 
a core of 14; in . d iam eter. W hile developed prim arily  
for oil-field p rospecting  it  is m ade ad ap tab le  for 
other types of drilling, p a rticu larly  where m axim um  
p ortab ility  and fuel econom y are im p o rtan t. The 
hoist bu ilt for th is  m achine is se t transversely  
so th a t  th e  rope will spool on th e  d rum  no m atte r  
how far th e  drill is draw n back from  th e  hole. There 
are 4 ho ist and 4 ro ta tin g  speeds. The engine is 
a B uda 29 h .p . 4 cylinder 4 cycle u n it. “ B ravo ” 
and “ B ravo 300 ” are described in th e  o th er tw o 
bulletins, th e  form er being a hand driven drill for 
shallow holes and th e  o th er a petro l engine driven 
type for tak in g  cores a t  300 ft. in dep th .

METAL MARKETS
Co p p e r .— Sentim ent fluctuated  som ew hat on the  

standard  copper m ark e t during  October, b u t the  
tendency, on balance, was easier, as was also 
the case on th e  electro ly tic  copper m ark e t in  New 
York. E lectro ly tic  th ere  fell from 18 cents to 
17-95 cents p er lb. Consumers did no t display 
much fresh in te res t as th ey  were fa irly  fully supplied 
by reason of heavy  purchases m ade earlier, bu t 
producers are generally reckoning upon larger buying 
before th e  end of th e  year. Copper stocks in the

U nited  S ta tes appear, however, to  be increasing 
and th e  crash in  W all S tree t would scarcely app ear 
to  be a favourable factor.

Average price of cash stan d ard  copper : October, 
1929, ¿72 17s. 2d. ; Septem ber, 1929, ¿75 6s. 9d. ; 
October, 1928, ¿65 11s. 4d. ; Septem ber, 1928, 
¿63 11s. 3d.

T in .— Prices slum ped fu rth e r during  O ctober 
and confidence was obviously shaken  p re tty  badly. 
A t th e  low level a t  which prices now rule, however, 
fresh speculative in te res t is alm ost certain  to  be 
aroused, while consum ption should also be stim u 
lated . In  add ition , o u tp u t will be curta iled , so th a t  
even tually  th ings should work them selves on to  a 
sounder basis again. Meanwhile, a lthough world 
consum ption is excellent i t  is insufficient fully to 
absorb all th e  supplies coming forward. The 
sta tis tica l position, therefore, is n o t developing 
too favourably. The presen t low q uo tation  should, 
of course, offset m uch th a t  is adverse in th e  position.

Average price of cash s tandard  t in  : October,
1929, ¿190 17s. 7d. ; Septem ber, 1929, ¿204 18s. 9d.; 
October, 1928, ¿222 2s. Id. ; Septem ber, 1928, 
¿215 15s. 7d.

L e a d .—The m ark e t was easy las t m onth, a n tic i
pations of heav ier arrivals in  th e  near fu ture, a 
subdued consum ing dem and, w eaker advices from 
Am erica, and th e  easiness on o ther m etal m arkets 
all con tribu ting  to  th e  downward tendency. The 
m etal resisted these factors fairly  well for some tim e, 
b u t was even tually  forced to  give way. The Lead 
Producers' Association, which seems tem porarily  
to  have lost control of th e  s ituation  on th is  side of 
th e  A tlan tic , is likely, however, to  do its  u tm ost to  
regain it, and its efforts m ay perhaps be assisted 
b y  buying on th e  p a r t  of dealers and consum ers to  
whom th e  m etal now looks an a ttrac tiv e  investm ent 
a t  cu rren t price levels.

Average m ean price of soft foreign lead : October, 
1929, ¿23 4s. 9d. ; Septem ber, 1929, ¿23 11s. 5d. ; 
October, 1928, ¿21 18s. 9d. ; Septem ber, 1928, 
¿21 18s. 2d.

S p e l t e r .— This m arket rem ained in th e  doldrums 
during October, and prices receded fu rther. Dem and 
was dull and despite all th e  m easures tak en  by th e  
C artel to  curta il o u tpu t, th e re  was too m uch m etal 
about for m ark e t or industria l needs. I t  looks as 
if som ethng fu rth er will have to  be done, unless 
a b e tte r  dem and springs up, if even th e  p resen t low 
prices are to  be m aintained.

Average m ean price of spe lte r : October, 1929, 
¿23 2s. 6d. ; Septem ber, 1929, ¿24 8s. l i d . ;  
O ctober, 1928, ¿24 3s. 3d. ; Septem ber, 1928, 
¿24 11s. 2d.

I ron  a n d  St e e l .—The Cleveland pig iron m arket 
has assum ed a d istinc tly  less favourable aspect 
during recent weeks. C ontinental com petition is 
growing and m akers are finding them selves h and i
capped in  th e  struggle for fresh business by  th e  
firmness of production-costs. I t  would no t be 
surprising if th e  ra te  of o u tp u t a t  th e  N orth-E ast 
Coast blast-furnaces declines in th e  near future. 
No. 3 Cleveland G.M.B. rem ained during October 
a t  72s. 6d. p er ton, b u t th is  figure was shaded by 
m erchants. H em atite  was a fairly  good m arket, 
although m akers complained th a t  th ey  could not 
cover production-costs ; E ast Coast Mixed Nos. 
realized betw een 76s. 6d. and 77s. per ton . In  
finished iron and steel, th e  B ritish  mills reported  
a ra th e r b e tte r  dem and, th anks possibly to  fears
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LONDON D A IL Y  M ETAL PR IC E S
C opper, T in , Z inc, an d  L ead  p e r  L o n g  T on | S ilv e r p e r  S ta n d a rd  O unce ; G old p e r F ine  O unce.

C O P P E R

Cash.

T IN .

o n t

Z IN C
(S pelte r).

L E A D . S IL V E R .

GOLD.St a n d a r d .

Cash. 3 M onths.

E l e c t r o 
l y t ic .

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

3 M is.

So ft
F o r e i g n . E n g l is h . Cash. F o r 

w ard .

Oct. £ s. d. £ s. d. £ s. d. £ s. d £ s. d. C s. d. £ s. d. £ s. d. £ s. d. d. d. s. d.
11 73 18 9 74 11 3 84 10 0 78 5 0 194 12 0 198 11 3 23 7 6 23 7 (i 24 15 0 2211 231 84 11*
14 73 16 3 74 3 9 84 7 0 — 189 10 3 194 6 3 23 5 0 23 7 (i 24 15 0 2 3 * 2 3 * 84 11*
15 73 8 9 73 13 11 84 7 0 77 10 0 191 3

16
9 195 10 3 22 15 0 23 5 0 24 15 0 2 3 * 231 84 10"

10 72 18 9 73 0 3 84 7 0 — 189 3 194 7 (i 22 16 3 23 0 0 24 10 0 23 s 2 3 * 84 10
17 72 9 4Í 73 1 3 84 5 0 -— 187 10 3 192 2 0 22 17 0 23 6 3 24 in 0 23 2 3 * 84 111
18 72 3 9 72 15 7* 84 5 0 77 0 0 184 17 6 189 2 0 22 12 0 23 7 6 24 15 0 2 3 * 2 3 * 84 111
21 71 3 1* 71 11 10Í 84 5 0 — 181 11 3 185 11 3 22 2 6 23 2 0 24 10 0 221? 23 84 11*
22 71 12 0 71 10 10* 84 V 0 70 0 0 182 2 0 186 2 0 22 2 6 23 1 3 24 10 0 22 Jg 2 3 * 84 11*
23 73 1 104 73 9 4? 84 2 ti — 189 12 0 193 17 0 22 7 0 23 11 3 24 15 0 23 2 3 * 84 11*
24 72 8 9 72 15 71 84 2 0 — 188 17 6 192 18 9 •>•> 10 0 23 11 3 25 0 0 23 2 3 * 84 n i
25 72 1 10J 72 9 44 84 2 0 70 10 0 180 17 6 190 17 0 22 12 0 23 12 (1 25 0 0 2 3 | 2 3 * 84 il*
28 72 3 11 72 3 H 84 0 0 — 183 12 G 187 12 0 22 2 0 23 7 0 25 0 0 2211 231 84 n*
211 71 5 n 71 5 71 84 0 0 75 10 0 184 7 6 188 7 0 22 0 0 22 17 6 24 10 0 2211 231 84 n i
30 70 6 101 70 0 10* 83 15 0 — 184 7 6 187 12 0 22 1 3 22 7 6 24 0 0 221 2 3 * 84 n j
31 71 1 3 70 9 4* 83 15 0 — 189 2 0 192 2 0 22 1 3 22 10 0 24 c 0 23 2 3 * 84 il*

N ov.
1 71 10 0 70 18 41 83 15 0 75 10 0 185 12 6 188 12 6 22 0 0 22 3 9 24 0 0 2211 2 3 * 84 il*
4 70 8 11 70 6 10* 83 15 0 — 181 17 6 185 2 6 21 17 0 22 3 9 24 0 0 2 2 * 23¿ 84 n*
5 01) 8 9 69 8 1* 83 0 c 74 15 0 178 2 6 181 17 6 21 13 9 22 1 3 24 0 0 22* 23 84 112
0 06 5 0 06 3 9 83 0 0 — 170 7 0 179 17 6 21 5 0 22 1 3. 24 0 0 2211 23 84 l l |
7 08 0 3 08 7 9 S3 0 0 — 178 17 0 182 1 3 20 17 0 21 5 n 23 0 0 22? 23 84 ill
S 08 5 0 08 5 0 83 0 0 74 5 0 178 7 0 181 12 0 20 12 0 21 12 0 23 0 0 221 22? 84 11*

on th e  p a r t of buyers th a t  prices m ight be advanced. 
The C ontinental steel m ark e t, however, was in  a 
w retched condition. In  an  effort to  im prove 
things, th e  E uropean R aw  Steel C artel recom m ended 
its  m em bers to  cu rta il o u tp u t by  10 p e r  cent.

I ron  Or e .— New business was q u ie t b u t deliveries 
against con tracts a lready  p laced w ere on a full 
scale. B est B ilbao rubio  was quo ted  nom inally  
a t  24s. 6d. p e r ton  c.i.f.

A n t im o n y .— A t th e  end of O ctober, English  
regulus was quoted  a t  abou t ¿45 to  ¿52 10s. p e r  ton , 
business being of a hand-to -m outh  n a tu re . Chinese 
regulus was dull, w ith  spo t m ate ria l p riced  a t  
¿31 10s. to  ¿31 15s. ex warehouse, while for sh ipm en t 
from th e  E as t th e  value was a round  ¿30 p e r  ton  
c.i.f.

A r s e n ic .— Prices are una lte red  since our last 
report a t  ¿16 p e r ton , f.o.r. m ines for 99% Cornish 
w hite and ¿17 10s. c.i.f. L iverpool for high-grade 
Mexican.

B is m u t h .— Sellers continue to  quote 7s. 6d. p er 
lb. for m erchan t quan tities.

Ca d m iu m .— Business has n o t been v ery  active  
b u t prices are steady  a t abou t 3s. lOd. to  3s. l id .  
p er lb.

Co balt  M e t a l .— The m ark e t rem ains qu ite  a good 
one w ith  th e  official q u o tation  m ain tained  a t  10s. 
p er lb.

Co balt  Ox id e s .— P r ice s  a re  u n a lte re d  a t  8s. 
p e r  lb. for b lack a n d  8s. lOd. fo r g re y  o x ide .

P la t in u m .— Conditions have been  ra th e r  easier 
and a t  th e  close of O ctober refined m eta l was 
quoted a t  ¿13 5s. to  ¿13 10s. p er oz. The expected  
seasonal dem and has been slow to  m atu re .

P a ll a d iu m .— The m ark e t has been easy and  th e  
price closed th e  m on th  a t  ab o u t ¿6 15s. to  ¿7 p e r  oz.

I r id iu m .— The price  is abou t ¿43 to  ¿45 for 
sponge and powder.

T e l l u r iu m .— The quo ta tio n  rem ains nom inal 
around 12s. 6d. to  15s. p e r  lb.

Se l e n iu m .— The m ark e t is s tead y  a t  7s. 8d. 
to  7s. 9d. p e r lb. ex w arehouse for 99% b lack 
powder.

M a n g a n e s e  O r e .— T he m ark e t assumed a 
sligh tly  b e tte r  undertone  owing to  th e  fact th a t the 
pressure of supplies has slackened. The Russians, 
hav ing  concluded big con tracts, a re  less eager to 
press ore on th e  m ark e t, and  th e  cheaper Indian 
sellers also seem  to  have  been  satisfied. Prices were 
v ir tu a lly  unchanged  during  O ctober a t  Is. OJd. 
p e r u n it  c.i.f. for w ashed C aucasian an d  Is. ljd . 
for b e st In d ian .

A l u m in iu m .— T rad in g  conditions were not
especially b risk  during  O ctober b u t values were 
m ain ta ined  a t ¿95 p e r to n  delivered, less 2%, 
for ingots and  bars.

Su l p h a t e  o f  Co p p e r .— The quo ta tio n  rem ains at 
¿27 to  ¿27 10s. p e r to n , less 5% .

N ic k e l .— An excellent consum ption  is reported 
and  m akers adhere  to  th e ir  form er quotation  of 
¿175 p e r to n  for b o th  hom e and  ex port sales.

Ch r o m e  O r e .— T here is no lack  of supplies. 
R hodesian, basis 48% , is quo ted  betw een ¿4 and 
¿4 14s. p e r to n  c.i.f., according to  q u a lity .

Q u ic k s il v e r .— T he m ark e t has rem ained  quiet, 
w ith  spo t m a te ria l p riced  a t  ¿23 p e r bottle , and 
forw ard m eta l a t  ¿22 10s. to  ¿22 12s. 6d., c.i.f.

T u n g s t e n  O r e .— T here was a tug-of-w ar between 
buyers and  sellers during  O ctober, th e  former 
being d isinclined to  p a y  m ore th a n  35s. p er unit
c.i.f. for forw ard sh ip m en t while sellers were 
reserved and  asked 36s. upw ards. A ce rta in  amount 
of business took  place be tw een  th ese  figures.

M o l y b d e n u m  O r e .— The m a rk e t is qu ie t with 
th e  q uo tation  firm  around  37s. 6d. to  42s. 6d. per 
u n it c.i.f. for 80 to  85% concentra tes .

G r a p h it e .— T here has been a good dem and. 
Good 85 to  90% raw  M adagascar flake is priced 
a t  ¿25 to  ¿28 per ton  c .i.f., and  good average 90% 
Ceylon lum ps a round  ¿25 to  ¿26 c.i.f.

S il v e r .— O pening firm  on O ctober 1, w ith  spot 
bars quo ted  a t  23Asd., th e  s ilv er m a rk e t subse
qu en tly  eased to  22Jgd. on O ctober 8. D uring 
th e  rem ainder of th e  m on th  th e  p rice  fluctuated 
betw een 22Jd. and  23¿„d., closing on O ctober 31 
a t  23d.
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STATISTICS
P R O D U C T IO N  O F  G O LD  IN  T H E  T R A N S V A A L.

R a n d .
E l s e 

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

Oz. Oz. Oz.
October, 1928 ................... 858,945 38,775 897,720
N o v e m b e r.......................... 832,461 40,023 872,484
Decem ber............................ 821,582 38,179 859,761
January, 1929 ................... 840,344 36,108 876,452
February .......................... 778,559 36,725 815,284
M arch .................................. 830,829 35,700 866,529
April..................................... 836,474 35,649 872,123

858,991 38,607 897,598
821,352 34,677 856,029

July ..................................... 853,370 36,110 889,480
August ................................. 850,952 38,649 889,601
S e p tem b e r.......................... 814,707 34,846 849,553
October.......................... • ■. 853,609 35,081 888,690

T R A N S V A A L  G O LD  O U T P U T S .

S e p t e m b e r . o o H O ER.

T rea ted
Tons.

Yield
Oz.

T re a te d
Tons.

Yield
Oz.

B ra k p a n .......................... 84,000 ¿138,545 88,500 ¿144,369
City Deep ....................... 80,500 23,590 91,500 25,084
Cons. Main R e e f ............ 57,300 21,562 59,600 22,434
Crown M ines..................... 227,000 72,087 232,000 74,181
D’rb ’n R oodepoort Deep 40,400 13,845 41,800 14,237
East R and P .M ................ 145,200 38,844 149,000 40,258
Geduld................................. 83,500 26,758 85,500 27,526
Geldenhuis Deep .......... 63,400 14,694 67,500 15,570
Glynn’s L ydenbnrg  . .  . 6,100 1,790 6,300 1,960
G ovem m entG .M . A reas 194,000 ¿370,322 210,000 ¿397,626
Kleinfontein ................... 50,600 10,315 53,800 12,614
Langlaagte E s ta te  . . . .  
Luipaard’s V l e i ..............

78,000 ¿107,470 83,000 ¿112,830
22,800 5,946 23,000 6,237

Meyer and  C harlton  . . . 16,S00 ¿19,649 17,300 ¿20,390
M odderfontein New . . 146,000 70,789 152,000 73,119
Modderfontein B ......... 69,000 24,511 71,000 25,160
M odderfontein D eep . . 42,800 22,743 45,900 24,308
M odderfontein E a s t . .  . 66,000 20,188 70,500 20,882
New S ta te  A reas .......... 71,000 ¿133,610 78,000 ¿142,969
Nourse .............................. 56,000 16,933 62,000 17,800
R andfontein ................... 212,000 ¿210,474 220,000 ¿220,297
Robinson D e e p .............. 75,500 20,715 78,100 21,325
Rose D e e p ....................... 58,000 11,922 60,500 12,383
Simmer and Ja ck  .......... 76,000 18,894 76,400 19,499
S p r in g s ............................... 66,900 ¿136,949 73,000 ¿146,738
Sub N ig e l .......................... 25,200 20,831 25,800 20,890
Transvaal G.M. E states 14,170 4,910 13,600 4,877
Van R yn .......................... 40,000 ¿39,954 40,500 ¿40,370
Van Ryn D eep .............. 59,000 ¿102,007 65,000 £106,122
Village Deep ................... 57,700 15,513 60,000 15,661
West R and Consolidated 87,000 £96,744 90,000 ¿97,980
West S p r in g s ................... 63,500 ¿77,455 70,000 ¿83,128
W itw’te rs r ’nd  (K nights) 53,000 ¿48,665 55,000 ¿50,614
W itw atersm nd D eep . . 42,000 9,094 42,000 9,381

iter

Tons
m illed.

Yield 
p e r ton .

W o rk ’g 
cost 

per ton.

W o rk ’g 
profit 

p e r ton.

T o ta l
w orking

profit.

s. d. s. d. s. d. £
August, 1928 . 2,5S0,700 27 11 19 7 8 4 1,079,152
Septem ber . . . 2,485,700 27 11 19 7 H 4 1,040,363
O c to b e r .......... 2,612,500 27 o 19 5 8 4 1,092,162
Novem ber . .  . 2,539,700 «7 9 19 7 8 2 1,041,713
D ecem ber. . . . 2,505,500 27 10 19 8 8 2 1,024,654
Ja n u ary , 19'>9 2,627,320 28 1 19 9 8 4 1,095,070
F eb ru ary  . . . . 2,403,720 28 U 20 3 8 3 990,942
M arch............... 2,581,600 28 3 20 0 8 3 1,062.331
A p ril................. 2,606,420 28 1 19 11 8 2 1,068,103
M ay ................... 2,694,610 28 0 19 10 8 1,100,401

2,543,550 28 3 19 10 8 D 1,065,191
J u l y ................. 2,649,560 28 1 19 8 8 5 1,112,246
A u g u s t ............ 2,661,800 28 1 19 9 8 4 1,111,834
S eptem ber . . . — — — 1,056,839

, COST A N D  P R O F IT  ON T H E  R A N D , E tc .

Compiled from  official s ta tis tic s  pub lished  b y  the  T ran sv aa l 
C ham ber of M ines.

N A T IV E S  E M P L O Y E D  IN  T H E  T R A N S V A A L  M IN E S .

G o l d

M i n e s .
C o a l

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

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

O cto b er 31, 1928 . . . . 193,147 16,767 4,807 216,362
N ovem ber 30 ............ 190,S70 16,803 4,889 216,628
D ecem ber 31 ........... 187,970 16,059 4,444 •208,473
J a n u a ry  31, 1929 . .  ■ 192,526 15,845 50,56 213,427
F e b ru a ry  2 S ................. 196,150 15,940 5,635 217,725
M arch 30 ..................... 197,646 16,065 5,787 219,498
A pril 3 0 ........................ 197,412 15,900 5,554 218,866
M ay  31 .......................... 195,733 15,852 5,473 217,058
Ju n e  30 ...................... 192,595 15,928 5,029 213,552
J u ly 3 1 ............................ 190,031 15,914 4,S45 210,790
A u g u st 31 .................... 190,062 15,867 5,071 211,000
S ep tem b er 3 0 .............. 190,567 15,733 4,814 211,114
O cto b er 2 1 ................... 189,739 15,533 4,555 209,827

P R O D U C T IO N  O F  G O LD  IN  R H O D E S IA .

J a n u a r y . . 
F eb ru a ry  
M arch . . .  
A pril . . . .  
May . . . .
J u n e ..........
J u ly  . . . .  
A u g u st. . .  
S ep tem ber 
O ctober . 
N ovem ber 
D ecem ber

1929

oz.
48,967
4G.02G
46,902
51,928
49,392
52,381
50,460
49,735
48,350
50,132
51,090
48,063

1927

48,731
46,461
50,407
48,290
48,992
52,910
49,116
47,288
45,833
46,752
47,435
49,208

1928

oz.
51,356
46,286
48,017
48,549
47,323
51,762
48,960
50,611
47,716
43,056
47,705
44,772

1929

oz.
46,231
44,551
47,388
48.210
48,189
48,406
46,369
46,473
45,025

R H O D E S IA N  G O LD  O U T PU T S.

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

Tons. Oz. Tons. Oz.

Cam  an d  M otor ..........
G lobe a n d  Phoenix . . .  
L onely  R eef .............. ..

24,200
6,002
5,300
6,400

40,000
5,000

11,167
4,966
4,150
2,890

£20,391
£9,353

24,400 11.440 
6,016 ! 4,794 
5,600 ! 4,197 
6,400 ] 2,874

4,800 1 £9,640Sherw ood S t a r r ............

W E S T  A F R IC A N  GO LD O U T P U T S .

A riston  Gold Mines 
A sh an ti G oldfields . . . .  
T aq u ah  an d  Abosso . . .

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

Oz.T ons. I Oz. I T ons.
-  1 ¿3,444 ' -  I

9,121 ; 10,794 I 9,425 , 11,110
8,010 ! ¿13,325 8,510 I ¿14,038

A U ST R A L IA N  GO LD O U T P U T S  B Y  ST A T ES.

I W estern New S ou th
A ustralia . V ictoria. Q ueensland. W ales.

Oz. Oz. Oz. Oz.
O ctober, 1928 . 36,565 2,632 820 256
N o v em b er............ 81,461» 3,111 805 550
Decem ber ......... 36,097 •— 493 208
Ja n u a ry ,  1929 . . 27,384 — 260 445
F e b ru a ry  ............ 28,177 1,997 117 474
M a rc h ................... 25,848 2,974 810 —

39,166 — 617 —
M ay ..................... 28,026 3,018 493 467
I u n e ..................... 33,139 2,368 465 8
J u l y ........................ 28,086 1,421 1,203 —
A u g u s t ................. 37,032 2,178 567 —
S ep tem b er............ 32,751 — —
O c to b e r ................. 35,445 i — —

A U ST R A L A SIA N  GO LD O U T P U T S .

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

Tons V alue £ Tons Value £

Associated G.M. (W .A.) . 4,767
B lackw ater ( N .Z .) ............ 2,995
Boulder P ersev ’ce (W .A.) 5,936 
G rt. B oulder Pro. (W.A.) 9,302 
Lake View & S ta r  (W.A.) 7,353 
Sons of Gw alia (W.A.) . . 13,640 
S ou th  K algurli (W.A.) . . 8.585
W aihi (N.Z.) .....................  I S ,146

7,870 
5,227 

15,706 
27,394 
17,169 
11.959 
16,439 

/  6,633* 
1.35,910t

3,059
5,887
9,176

13,772

18 , n o t

5,565 
12,887 
27,335

10,970

f  6,395* 
l 44 ,018t

* Oz. gold. t  Oz. silver. 4 weeks to  O c to b e r 19.
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G O LD  O U T P U T S , K O LA R  D IS T R IC T , IN D IA .

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

Tons T o ta l Tons T o ta l
Ore Oz. O re Oz.

B a la g h a t ............................. 3,900 2,753 4,050 2,744
C ham pion R e e f ................. 8,415 5,931 8,010 6,023
M y so re ................................... 18,327 8,325 17,505 8,431
N u n d y d ro o g  ................... 10,847 6,682 11,090 6,681
Ooregtim  ............................. 13,865 6,187 13,500 6,645

O U T P U T S  O F  N IG E R IA N  T IN  M IN IN G  C O M PA N IES .
I n  L o n g  T o n s  o f  C o n c e n t r a t e .

M IS C ELL A N E O U S G O LD , S IL V E R , A N D  P L A T IN U M  
O U T P U T S .

S e p t EM BER. O c t OBER.

Tons V alue £ Tons V alue £

Chosen S ynd. (K orea) . . 9,260 12,653 9,480 12,930
Frontino&  Bolivia (C’lbia) 1,810 6,284 1,960 7,191
L ena ( S ib e r ia ) ................... — 16,296 — —
L y d en b u rg  P la t. (Trans.) 3,370 737 3,600 66ñp
M arm ajito  (Colombia) . . 760 3,389 1.020 £4,248
M exican Corp. Fresnillo  . 90,657 135,95W —
O nverw ach t P l a t i n u m . . . 2,384 434p 2,715 438p
O rien ta l Cons. (K orea) . . 19,244 88,913«/ — 97,500d
S t. Jo h n  del R ey (Brazil) — 46,600 — . 44,590
S a n ta  G ertru d is  (Mexico) 49,052 103,186«/ — —

d  do llars, p  Oz. p latin o id s .

P R O D U C T IO N  O F  T IN  IN  F E D E R A T E D  M A LA Y  S T A T E S . 
E s tim a te d  a t  70%  of C o n cen tra te  sh ipped  to  Sm elte rs. L ong  Tons.

J a n u a ry ,  1 9 Ü 9 ................. 5,840
4,896
5,236
5,433
5,405
5,523

Ju ly , 1929 ...................
A u g u s t .......... .

5 ,8 0 2
5,610
5,332
5,966A pril ....................................

M ay ........................................
J u n e ...................................... D ecem ber ................... —

O U T PU T S  O F  M ALA YA N T IN  C O M P A N IE S . 
I n  L o n g  T o n s  o f  C o n c e n t r a t e .

B a tu  C aves .................
C h a n g k a t ...................
C hen d erian g ..............
Gopeng ........................
H ong K ong  T in  . . . .  
Id ris  H y d rau lic  . . .
I p o h ........................
J e l a p a n g .................
K a m u n tin g ..............
K en t (F .M .S .) ............
K ep o n g ........................
K i n t a ..........................
K in ta  K e l la s ............
K ra m a t P u l a i ............
K u ala  K a m p a r ..........
K u n d an g  .....................
L a h a t ............................
L a ru t  T in f ie ld s ..........
M alaya Consolidated
M alayan T i n ..............
M eru ..............................
P ah an g  ..........................
P e n g k a le n ................... ..
P e ta l in g ..........................
R ahm an  ........................
R am b u ta n  .................
R a n ta u  ..........................
R a w a n g ..........................
R aw ang  Concessions .
R enong ..........................
S e lay an g ..........................
S o u th ern  M alayan  . .
S o u th ern  P e rak  .........
S o u th e rn  T ronoh
Sungei B e s i ...................
Sungel K in ta  ..............
Sungei W ay  .................
T a ip in g  .......................
T a n jo n g ..........................
T e ja  M a la y a ............
T ek k a  ............................
T e k k a -T a ip in g ..............
T e m o h .............................
T ronoh  ........................

A ugust. I Sept. O ct.
31 30 2 4

120 10C 56
30 27 26*
80 80 89
42 501 501
321 321 35*
37 431 391
42 36 36
831 84 103
3 6 ' 39 42
34 34 31
30 30 31
38! 323 44*
191 13* 141

120 105 110
■— 23 24
i u 121 14
81 761 82
701 531 584

125 143 119
27 271

222 222 222
86 774 771

2021 226 210
531 531 594
11 10 10"
43 32 56
50 40 40
— 100 170
495 44 ! 571
174 201 22

1841 1721 1721
654 591 651
18 21 41
45 45 45
421 681 50
891 831 771
40 31 35
27 30 38*
181 5 51
46 45 45
39 27 241
43 35* 34

133 99 11 2 4

A ugust. S ep t. Oct.

A m ari ................................. 14 11
A n g lo -N ig e r ian ..................... 40
A ssociated T in  M ines . . . . 250 278 256
B aba R i v e r ........................ 6 4
B a tu ra  M o n g u n a ................... 2* 21 __
B is ic h i .......................... 90 92
D affo ................................. 10 10
E x -L an d s  ........................ 60
F i l a n i ................................. 1 1 V 8 74
J a n  t a r ...................................... 45 40 47
J o s .................................................. 19 194 221
J u g a  V a l le y ................................. 20 20 20
Ju n c tio n  ...................................... 2* 21 21
K a d u n a  ......................................... 51 48
K a d u n a  P ro sp ec to rs  .............. 32* 25 _
K a s s a ............................................. 26 27
L o n d o n  T i n .................................. 245
L o w er B i s ic h i .......................... 81 71
M ongu ........................................... 60 50 50
N a r a g u ta ...................................... 76 44* 45
N a ra g u ta  D u ru m i ................... 20 20 24
N a ra g u ta  E x te n d e d  .......... 25 22
N a ra g u ta  K a r a m a ................... 38* 37
N a ra g u ta  K o r o t ........................ 20 20
N igerian  Base M etals ............ 461 39 _
N igerian  C o n s o lid a te d .......... 20 20 20
N .N . B a u c h i ............................. 120 150
Offin R iv e r ................................. 51 4 51
R ibon V alley  .......................... 23 19
R o p p ........................................... 105 105 _
S outh  B u k e r u .......................... 8 71 84
Tin  F i e l d s ................................. 8 6* 51
T in  P ro p e r t ie s ........................... 20 I 33 22
U nited  Tin A r e a s ................. 29* 23
Y ardc K e r r i ...................... 10 9 —

O U T P U T S  O F  O T H E R  T IN  M IN IN G  CO M PA N IE S . 
I n  L o n g  T o n s  o f  C o n c e n t r a t e .

A nglo -B urm a (B u rm a ) . .  
A ram ay o  M ines (Bolivia)
B angrin  (Siam ) ............
B erenguela  (B olivia) . . .  
C 'nso lida ted  T in  M ines (B urm a) 
E a s t Pool (Cornwall) . . .
F ab u lo sa  ( B o l iv ia ) ..........
G eevor (C ornw all) .
J a n  t a r  (Cornwall) ............
K ag era  ( U g a n d a )  .
P o lh igey  (C o rn w all)_____
San  F in x  (Spain) ............
S iam ese T in  (Siam ) . . . .
S o u th  C ro fty  (Cornw all) .
T a v o y  T in  ( B u r m a ) ..........
T h e in d aw  (B urm a) ..........
T o n g k ah  H a rb o u r  (Siam)
T oyo ( J a p a n ) ........................
W heal K it ty  (C ornw all). . 
W h eal R e e th  (Cornwall) .

A ugust. S ep t.

301 304
332 449

761 691
31 41

200 150
881 871

120 145
72 69
24 21
28 28
30 35
374* 374*

1591 1431
69 68*
41 50

9 7
97 8

36 40
— —

Oct.

30*
351

57*

104

167*

28
35

145
69*
45

39

* T in  a n d  W olfram .

C O P P E R , L E A D , A N D  ZIN C  O U T P U T S .

B roken  H ill S o u th  . . . .

B u rm a  C orporation  . . .
B w ana  M ’K u b w a ............
E le c tro ly tic  Z i n c ............
In d ia n  C o p p e r .................
M essina ...........................
M ount Lyell .................
N a m a q u a ..........................
N o rth  B roken  H il l ..........
P o d ero sa  ...........................
R hodesia  B roken  H i l l . .

San F rancisco  M exico .

S u lph ide  C orp o ratio n  . .

T e t iu h e ......................
Union M in iè re ___
Zinc C orporation  . . . .  |

( T o n s lead  conc. . .
I T o n s z inc conc. . . 
f T o n s refined  lead 
I Oz. refined  silver 
T o n s co p p e r oxide 
T o n s  z in c  . . .  
T o n s  c o p p e r.
T o n s co p p er . . . .  
T o n s c o n c en tra te s  
T o n s  co p p e r . .  
Tons lead  conc. 
T o n s z in c  conc. 
T o n s co p p er ore
T o n s l e a d ..........
T o n s s lab  z inc  . 
To n s lead  conc. 
Tons z inc  conc. 
T o n s lead  conc. 
T o n s z inc conc. 
T o n s lead  conc. 
T o n s z inc  conc. 

.T o n s  copper . .  
T o n s  lead  conc. 
Tons z inc  conc.

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

5,947 5,969
5,236 5,086
6,502 6,750

600,837 607,000
GO 5 699

4,036} 4,102}
175 214
557 590

4,100* —
188 180

8,000 —
6,190 —
1,020 1,392

1,125 1,253
3,097 2,853
4,036 3,461
1,738 1,851
2,313 2,545

427 1,073
9 2 0 1,967

12,800 -
5,283 —
4,322 —

* F o u r  w eeks to  O ct. 9. T F o u r  w eeks to  O ^T IT }-  
X F o u r  w eeks to  S e p t. 18.



NOVEMBER, 1929 303

IM PORTS O F  O R E S , M ETA L S, E T C ., IN T O  U N IT E D  KIN GDO M

Iron O r e ..................................................T o n s . .
Manganese O re ...................................... T o n s . .
Iron and S t e e l ......................................T o n s . .
Copper an d  Iro n  P y r i t e s .................T ons . .
Copper O re, M atte , a n d  P rec. . . .T o n s  . .
Copper M e ta l ........................................ To n s . .
Tin C oncentra te  ..................................To n s . .
Tin M e ta l ............................................... Tons
Lead Pig an d  S h e e t.............................T o n s . .
Zinc (Spelter) ......................................T o n s . .
Zinc Sheets, e tc ....................... ..............Tons . .
Aluminium  ........................ ..........T o n s  . .
Quicksilver .......................... ..............L b ..........
Zinc O x id e ............................................ T o n s . .
W hite Lead ...........................................C w t.. . .
Red and O range L e a d ..................... C w t . . . .
Barytes, g round ................................. C w t . . . .
A sbestos.................................................To n s . .
Boron M in e ra ls ...................................T o n s . .
Borax ......................................................C w t . . . .
Basic Slag .............................................T ons . .
S u p erp h o sp h a te s................................. T o n s . .
Phosphate of L im e ..........................To n s . .
Mica ........................................................ Tons . .
Sulphur ................................................. Tons . .
N itrate of S o d a ................................... C w t.. . .
Potash S a lts  ........................................ C w t . . . .
Petroleum  : C rude .............................Gallons

L am p Oil ...................Gallons
M otor S p irit  .............. G allons
L u b rica tin g  O i l  Gallons
G as O i l ......................... Gallons
F uel Oil ........................Gallons

Asphalt and  B itu m en  ......................Tons . .
Paraffin W a x ........................................C w t . . . .
T u rp e n tin e ................... ..........................C w t.. - ■

576,166 
29,908 

255,192 
25,298 

2,611 
14,565 

8,433 
1,111 

29,268 
13,830 

1,891 
1,1 

49,423 
913 

13,742 
2,530 

57,415 
3,117

22,477
997

2,224
33,462

433
7,768

10,550
429,696

43,866,394
19,632,199
85,539,434
10,788,760

6,919,791
44,545,546

13,492
134,705

65,318

S e p t .

530.338 
27,257

229,082
31,350

3,318
9,785
8,358

537
25,127
12,051

2,009
2,568

133.339 
1,072

12,413
3,003

46,889
2,489
1,723

27,383
4,360
3,340

41,957
296

7,022
22,556

596,048
34,629,875
17,216,805
74,508,827

8,077,891
9,401,359

31,350,101
16,241

112,119
69,028

OU TPU TS R E P O R T E D  B Y  O IL -P R O D U C IN G  C O M PA N IE S 
I n  T o n s .

A ugust. S ep t. Oct.

A nglo-E cuadorian ............................... 16,085 14,961 15,012
Apex T r in id a d . ............................... 34,200 34,610 36,060
A t to c k ............................................... 7,329 5,429 4,781
British B u rm ah .............................. 5,930 5,648 5,613
British C ontrolled . .......................... 34,547 34.43U —
Kern M ex............................................... 8 3 5 891 832
Kern R iver (Cal.) ............................ 5 ,021 4,702 4,849
Kern R om ana  ............................ .. 6,013 5,170 3,527
Kern T r i n i d a d .............. .. . . . 4,521 5,095 4,868
Lobitos ............................................. 27,805 26,954 28,768
Phcenix........................................... . 44,271 42,276 42,291
St. H elen’s P e t ro le u m ..................... 13,333 12,091 9,690
Steaua R o m a n a ................... 83,480 78,970 78.326
T am pico .............. ................................... 3,076 3,226 3,084
T rinidad L easeholds ................ 33,550 31,450 31,700
Venezuelan C o n so lid a ted ................. 4,224 3,845 5,220

Q U O T A T IO N S O F  O IL  C O M PA N IES S H A R E S . 
D en o m in a tio n  of S hares £1 unless o therw ise  n o ted .

Anglo-Am erican ................................. ..
A nglo-Ecuadorian ...............................
A nglo-E gyptian B ................... ...........
Anglo-Persian 1st P re f .........................

O r d .................................
Apex T rin id ad  (5s.) .............................
A ttock ......................................................
B ritish B u rm ah  (8s.) ..........................
B ritish C ontro lled  ($5) ......................
B urm ah O i l .............................................
Kern R iv er, Cal. (10s.) ......................
Lobitos, P eru  .............. .........................
Mexican E agle, O rd. (4 pesos) -----

„  ,, 8 %  Pref. (4 pesos)
Phoenix, R o u m an ia  .............................
Royal D u tc h  (100 f l . ) ..........................
Shell T ra n sp o r t, O rd.

„  „  5 %  Pref. (£10) . . .
S teaua R o m an a  ....................................
T rin idad  L easeholds   ........................
United B ritish  of T rin id ad  (6s. 8d.) 
V.O.C. H o ld in g ......................................

O ct. 9, 
1929

N ov. 8, 
1929

£ s. d. £ s. d
3 1 3 3 1 3
1 0 0 18 3
2 12 6 2 7 6
1 5 0 1 6 3
4 5 6 4 2 6
1 8 9 1 5 0
2 14 6 2 11 3

7 0 6 9
5 6 4 9

4 5 0 4 1 3
6 6 6 6

2  1 9 1 18 9
16 9 18 0
16 6 16 9
11 0 10 9

37 6 3 33 7 6
4 18 9 4 13 9
9  6 3 9 10 0

10 6 10 0
4 5 6 4 1 3

8 6 7 6
3 10 fi 2 18 9

PRICES O F CHEM ICALS. November 8.

T hese q u o ta tio n s  a re  n o t  abso lu te  ; th ey  v a ry  according  to 

q u a n titie s  requ ired  an d  c o n tra c ts  ru nn ing .

A cetic A cid, 4 0 % .....................................................  Pcr cvvt-
8 0 %   »
G la c ia l ..................................................  p e r ton

A lum  ............................................................................... i*
A lum ina, S u lp h a te , 17 to  18%  ..........................  »
A m m onia, A n h y d r o u s .............................................  p e r  lb.

„  0 ’880 so lu tio n  ......................................  p e r ton
,, C a r b o n a te ................................................ »
„  N itra te  ..................................................... »»
„  P h o sp h a te  .............................................  >>
„  S u lp h a te , 2 0 '6 %  N .....................  ,,

A n tim ony , T a r ta r  E m e t i c ......................................... p e r  lb.
,, S u lph ide , G olden ...............................  ,,

A rsenic, W h ite  ...........................................................  Pe r  t ° n
B ariu m  C arb o n a te , 9 4 % ......................................... »

„  C h lo r id e .........................................................  p e r ton
,, S u lp h a te , 9 4 % ...................................................... .

Benzol, s ta n d a rd  m o to r ............................................pe r gal.
B leaching P ow der, 35%  Cl.........................................p e r ton

„  L iq u o r, 7 % .............................................  »»
B o r a x ..............................................................................  »
Boric A c i d ..................................................................... »
Calcium  Chloride ....................................................... „
C arbolic A cid, c ru d e  6 0 % .........................................P^r  gal-

„ „  c rysta llized , 40° ..........................  p e r lb.
C arbon D is u lp h id e ..........................................  p e r t®n
C itric  A c i d ........................................................................p e r lb.
C opper S u lp h a te ............................................................p e r  ton
C yanide of Sodium , 100%  KCN ...........................pe r  lb.
H ydrofluoric  Acid ....................................................  »>
I o d in e ..............................................................................  Pcr oz-
Iro n , N i t r a t e ...................................................................pe r  ton

„  S u lp h a te   ....................................................  »
L ead, A cetate , w h i t e ...............................................  »

„  N itra te  .............................................................. »»
„  O xide, L i th a r g e .............................................  »
„  W h ite  ................................................................

L im e, A cetate , b row n .............................................  „
grey , 8 0 % ......................................

M agnesite, C a lc in e d ..................................................  „
M agnesium , C h lo r id e ...............................................  ,,

„  S u lp h a te    »
M ethy la ted  Spirit. 64° I n d u s t r i a l ...........................pe r  gal.
N itric  A cid, 80° T w ....................................................... p e r  ton
Oxalic Acid  .............................................................  p e r  cw t.
P hosphoric  A c i d ...................................................   • • p e r  ton
P otassium  B ichrom ate  ..........................................  p e r  lb.

„  C a r b o n a te ...................................................p e r  ton
C hlorate  .....................................................p e r  lb.
Chloride 8 0 % ........................................  p e r ton

„  H y d ra te  (Caustic) 90%  ....................  »
„  N itra te , re fin ed ....................................... „
„  P e r m a n g a n a te ..........................................p e r  lb.
„  P ru ssia te , Yellow ................................ „

R ed ........................................  „
S u lp h a te , 9 0 % ...................................... p e r ton

Sodium  A cetate  ........................................................  p e r ton
„  A rsena te , 45%  ............................................  »»
,, B ica rb o n a te  ...........................................................
,, B ic h ro m a te ...................................................  p e r lb.

C arb o n a te  (Soda A s h ) ............................ p e r  ton
„  „  (C ry s ta ls ) ................................................
„  C h lo r a te .......................................................... p e r lb.
„  H y d ra te , 76%  ............................................  p e r  ton
,, H ypo su lp h ite  ............................................... „
„  N itra te , 96%  ..............................................  »
„  P h o sp h ate , com m l.......................................  p e rc w t.
,, P ru ssia te  ........................................................  p e r lb.
„  S i l i c a te ..................................... .......................  p e r ton
,, S u lp h a te  (Salt-cake) ................................  „
}t ,, (G lauber’s S a lt) ........................  ,,
,, S ulphide ........................................................ „

S u lp h u r, Roll .............................................................  ii
„  F low ers ..........................................................  „

S u lphuric  A cid, 168° ...............................................  »
n „  free from  Arsenic, 14 -1°.......... „

S up erp h o sp h ate  of L im e, 3 5 % ............................. „
T a r ta r ic  Acid .............................................................  p e r lb.
T u rp en tin e  .................................................................   per ton
Tin  C rysta ls    ...........................................................  per lb .
T itan o u s C h lo r id e ......................................................  „
Zinc Chloride ........................................................  per tqn
Zinc D u s t ....................................   • ■ • »»
Zinc O x id e ....................................................................  „
Zinc S u lp h a te ................................................................ „

£ s. d 
16 6 

1 16 0 
66 0 0 

8 10 0 
6  15 0 

10
15 10 0 
27 10 0 
24 0 0 
40 0 0 

9 14 0
10J

16 0  0 
5 10 0 

10 10 0
5 0 0 

1 8
6 15 0 
3 5 0

14 0 0
25 0 0 

5 10 0
2 6 

8
24 0  0

2
26 10 0

7

01

1 0
6 0 0 
1 15 0 

40 0 0 
33 5 0
37 l u  0
38 0 0 

7 10 0
16 10 0 

9 10 0 
6  15 0 
3 5 0 

1 5
21 0 0 

1 13 0 
29 15 0

25 0 0 
2i

9  0 0 
32 5
20 10 0 

51 6J

26 0 0 
10 10 0 

31 
6  0 '
5 5

0 0 
21 

14 10 0 
9 0  0 
9 14 0 

10 9 
4 Î

9  10 0 
2 15 0
2 5 0 
9 10 0

10 10 0 
12 0 0 

6 5 0 
4 0 0
3 0  01 41 

44 15 0 
61 

10
12 0 0 
32 0  0 
42 0 0 

9  0  0
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SHARE QUOTATIONS
S hares a re  £1 p a r  value ex cep t w here  o therw ise  n o ted .

GOLD AND S IL V E R :
S O U T H  A F R IC A  :

B rak p an  ...............................................
C ity  D eep ...........................................
Consolidated M ain Reef ..............
Crown M ines (1 0 s .) ..........................
D aggafontein  ....................................
D u rb an  R oodepoort D eep ..........
E ast G eduld  ......................................
E ast R and  P ro p rie ta ry  (10s.) . . .
F erreira  D e e p ......................................
G e d u ld ..................................................
G eldenhuis D eep ............................
G ly n n ’s L y d en b u rg  ........................
G overnm en t Gold M ining A reas (5s.)
L ang laag te  E s ta te  ..........................
M eyer & C harlton  ..........................
M odderfontein New ( 1 0 s .) ............
M odderfontein B (5 s.).....................
M odderfontein D eep (5 s.)..............
M odderfontein E a s t ........................
New S ta te  A reas ............................
N o u rse ....................................................
R andfon te in  ......................................
Robinson D eep A (Is.) .................

„  B .................................
Rose D e e p ...........................................
S im m er & J a c k  (2s. Gd.) ..............
S p r in g s ..................................................
Sub  Nigel (10s.) ...............................
Van R y n  .............................................
Van R yn D e e p ...................................
Village D e e p ........................................
W est R and C onsolidated  (10s.) .
W est S p r in g s ......................................
W itw atersran d  (K n ig h t’s ) ............
W itw a te rsran d  D e e p ........................

R H O D E S IA  :
Cam an d  M otor ...............................
G a ik a ......................................................
Globe an d  Phoenix (5s.) ..............
Lonely Reef ......................................
M ayfair ...............................................
R e z e n d e ...............................................
S h am v a ...............................................
Sherw ood S t a r r .................................

GOLD COAST :
A shan ti (4s.) ......................................
T a q u a h  and  Abosso (5s.) ............

A U STR A LA SIA  :
Golden H orseshoe (4s.), W .A. . .  . 
G rea t Boulder P ro p r ie ta ry ^ .) ,W .A .
Lake View an d  S ta r  (4s.), W .A .........
Sons of G w alia, W .A .............................
S ou th  K algurli (10s.), W .A ................
W aihi (5s.), N .Z ......................................
W iluna G old, W .A .................................

IN D IA  :
B alag h at (10s.) ......................................
C ham pion R eef (10s).  .....................
Mysore ( 1 0 s .) ............................ ..............
N undydroog (10s.) ...............................
O oregum  (10s.) ......................................

A M ER IC A  :
Cam p B ird  (2s.), C olorado ..............
E x p lo ra tio n  (10s.).............................
F ron tino  and  Bolivia, Colom bia . .
Mexican C orporation , M e x ic o ..........
M exico M ines of El Oro, M exico . .
P an am a  C o rp o ra tio n ............................
S t. Jo h n  del R ey, B r a z i l ...................
S an ta  G ertru d is. M e x ic o ...................
Selukwe (2s. Gd.), B ritish  C olum bia 

M IS C ELL A N E O U S :
Chosen, K o re a .........................................
E d ie  (5s.), N ew  G u in e a ........................
L ena Goldfields, R u s s i a ......................

C O P P E R :
B w ana M’K ubw a (5s.) R hodesia. . .
E speranza Copper, Spain  .................
In d ia n  ( 2 s . ) ..............................................
Loangw a (5s.), R h o d e s ia ...................
L u iri  (5s.), R h o d e s ia ..........................
M essina (5s.), T ra n sv a a l ...................
M ount Lyell, T a s m a n ia ......................
N am aq u a  (£2), Cape P ro v in c e ..........
N ’C hanga, R h o d e s ia ..........................
R h o d e s ia -K a ta n g a .................................
R io T in to  (£5), S p a i n ..........................
R oan A ntelope (5s.), R h o d e s ia ___
T an g an y ik a , Congo an d  R hodesia  . 
T h a rsis  (£2), S p a in ................................

O ct. 9, 
1929.

N o v . 8, 
1929.

£ s. d . £ 5. d.
4 4 6 3 IS 1)

10 6 8 6
18 6 18 6

3 4 6 3 2 6
1 2 6 1 2 6

11 3 10 6
1 18 9 1 16 3

12 0 11 3
6 3 6 3

3 0 3 3 6 3
4 9 5 0
2 0 2 0

1 17 0 1 16 3
1 0 6 1 0 0

10 0 9 6
4 16 3 4 13 9

14 0 14 6
1 7 0 1 6 3
1 5 6 1 7 6
1 12 6 1 12 0

8 9 9 0
6 9 6 3

13 9 13 0
8 6 8 6
5 0 5 3
3 6 3 3

3 2 6 3 5 0
1 15 6 1 13 9

7 6 6 6
1 15 0 1 13 9

6 0 6 0
7 3 6 0

18 0 17 0
7 G 8 0
5 0 4 3

1 e 3 1 1 3
4 9 4 3

10 3 10 0
1 0 0 18 9
1 0 0 1 0 0

10 3 15 0
5 6 3 9

1 5 0 1 3 9

1 3 0 1 1 0
2 0 1 9

1 9 1 9
2 1) 2 0

13 0 11 0
2 0 1 9

13 9 13 9
13 0 12 0

1 0 6 IS 6

5 0 4 9
9 0 9 9

12 0 12 9
17 6 16 3
8 0 S 0

2 3 1 9
8 9 8 6
7 0 7 6

15 0 13 0
2 9 2 6

18 0 1 0 0
17 0 10 9
10 3 11 9

0 9 5 0

1 5 0 13 9
1 4 0 18 9

3 0 2 0

1 8 3 1 5 0
1 2 3 1 1 6

2 6 2 3
10 9 6 6

5 9 5 3
18 9 17 6

2 1 6 2 0 9
17 6 16 3

2 16 3 2 0 0
1 13 9 1 11 3

53 7 0 45 18 9
2 3 9 1 13 9
2 16 3 2 3 9
6 1 3 4 18 9

L EA D -ZIN C :
A m algam ated  Z inc (8s.), N .S .W . . 
B roken  Hill P ro p rie ta ry , N .S .W . .
B roken  Hill N o rth , N .S .W ...............
B roken H ill S ou th , N .S .W ...............
B u rm a  C orporation  (10 ru p e e s ) . . . 
E lec tro ly tic  Z inc P re f., T asm an ia .
M ount Isa , Q u een s lan d ......................
R hodesia  B roken H ill ( 5 s . ) ............
San  F rancisco  (10s.), M exico . . . .  
S u lph ide  C orporation  (15s.), N.S.W ,

d i t to ,  P re f ......................................
Z inc C orporation  (10s.), N .S .W . 

d i tto ,  P re f ......................................

T IN :
A ram ay o  M ines (25 fr.), B oliv ia  . .
A ssociated  T in  (5s.), N igeria  ..........
B an g rin , S i a m .........................................
B isichi (10s.), N igeria  ........................
C henderiang , M a l a y .............................
C onso lida ted  T in  M ines of B u rm a .
E a s t  Pool (5s.), C ornw all .................
E x -L an d s  N igeria  (2s.), N igeria  . . .
G eevor (10s.), C o r n w a l l ......................
G openg, M alaya ....................................
Id ris '(5 s .) , M alaya ...............................
Ip o h  D red g in g  (16s.), M a la y ............
K a d u n a  P ro sp ec to rs  (5s.), N igeria . 
K a d u n a  S y n d ic a te  (5s.), N igeria  . .
K a m u n tin g  (5s.), M alay ...................
K epong , M a la y ......................................
K in ta , M a la y ...........................................
K in ta  K ellas , M a la y ............................
K ra m a t  P u la i, M a la y ...........................
L a h a t, M alay  .........................................
M alayan  T in  D red g in g  (5s.) ............
M ongu (10s.), N igeria  ........................
N a ra g u ta , N igeria  ...............................
N igerian  Base M etals (5s.) ..............
N .N . B au ch i, N igeria  (10s.), O r d . . .

d i t to  (10s.), P re f ...................................
P ah an g  C onsolidated  (5s.), M a la y . .
P e n a w a t ($1), M a la y ........................... ..
Pengkalen  (5s.), M alay  .....................
P e talin g  (2s. 4d .), M a la y ......................
R a m b u ta n , M a la y ...................................
R en o n g  D redg ing , M alay  .................
S iam ese T in  (5s.), S i a m ........................
S o u th  C rofty  (5s.), C o rn w a l l ..............
S o u th e rn  M alayan  .................................
S o u th e rn  P e rak , M a la y ..........................
S o u th e rn  T ro n o h  (5s.), M a la y  .
Sungei Besi (5s.), M alay  ...................
Sungei K in ta , M alay ...........................
T an jo n g  (5s.), M a la y ..............................
T a v o y  (4s.), B u rm a  .............................
T ek k a , M alay  ...........................................
T ek k a  T a ip in g , M a l a y ..........................
Tem engor, M a la y ....................................
T oyo  (10s.), J a p a n  ...............................
T ro n o h  (5s.), M a la y .................................

D IA M ON DS:
Consol. A frican Selection T ru s t  (5s.).
C onsolidated  of S .W .A ...........................
Dc Beers D eferred  (£2 1 0 s . ) ............ ..
J a g e r s f o n te in ...........................................
P rem ier P referred  ( 5 s . ) ........................

FIN A N C E , E tc .:
A nglo-A m erican  C o rp o ra tio n ............
A ng lo -F rench  E x p lo ra tio n  ..............
A ng lo -C o n tin en tal ( 1 0 s . ) .....................
A n g lo -O rien tal (O rd ., 5 s . ) .................

d i tto ,  P re f ................................................
B ritish  S o u th  A frica (15s.) .................
C en tra l M ining (£8) ...............................
C onso lidated  Gold Fields ...................
C onsolidated  M ines Selection  (10s.) .
F a n t i  Consols (8s.)  ..........................
G eneral M ining and  F in an ce  ............
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T H E  M IN IN G  D IG EST
A R E C O R D  O F  P R O G R E S S  I N  M I N I N G ,  M E T A L L U R G Y ,  A N D  G E O L O G Y

In  this section we give abstracts o f important 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 of the yearly

reports o f m ining companies.

T H E  SEISM IC M E T H O D  IN G E O P H Y S IC S
In  February  las t we quoted  W. H. F o rdham ’s 

account of th e  seismic m ethod of prospecting 
invented by  Dr. M introp. A la te r  description of 
this m ethod was given a t  th e  Second In tern a tio n a l 
Drilling Congress held in  Paris in  Septem ber 
by E. H. Neville, m anaging d irector of the  
Geophysical Co., L td ., of London.

The im p o rtan t advantage  of th e  application  of 
the seismic m ethod is th a t  i t  provides a m eans of

earth q u ak e  shocks are recorded by  th e  seism o
graphs. Fig. 1 shows th e  a rrangem ent of the  
instrum en ts used for such a reception. E ach 
seism ograph is combined w ith  a  photographic 
recording ap p ara tu s containing an  electric lam p 
and a  d rum  of photographic pap er which trave ls 
round or from  th e  drum  a t  a  definite speed, m eans 
being provided by  a pendulum , of know n frequency, 
in  th e  recording appara tus by which recording m arks

¿L. Seismograph
C : Phoro^ropKiC re co rd in g  o p p a r a t t/ S .

C * C h o rg e

d .\ wWless 
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determ ining, w ith  close approxim ation , th e  dep th  
a t which underground beds are to  be found. 
The m ethod is based on th e  fact th a t  rocks w ith 
different e lasticity  or density  tran sm it mechanical 
and acoustic waves w ith  different velocities. The 
velocity in  various s tra ta  differs from a few hundred 
yards p er second in  loose sands to  m ore th a n  7,000 
yards pe r second in certa in  hard  and com pact or 
crystalline rocks.

A num ber of sm all and tran sportab le  seism o
graphs are placed along a stra ig h t line, a charge 
is exploded a t  one end of th e  line, and th e  seismic 
waves proceeding from th e  resu ltan t artificial

5 — 6 3

p r j j jc c d  by

2 .

a t equal tim e in tervals are made upon the  p ho to 
graphic paper. The vibrations which reach th e  
seism ograph are registered on th e  paper by  means of 
a reflected beam  of light. The exact m om ent of 
explosion is also recorded on th e  sam e photographic 
paper by  the  in te rrup tion  of an electric circuit, 
th e  effect of which is tran sm itted  e ither by  wire 
or by  wireless (see Fig. 1). A num ber of such 
seism ograph records known as "  seismograms " 
are obtained from  each explosion. A sketch  of such 
a seism ogram  is given in  Fig. 2. The tim e which 
has elapsed betw een the  in itial m ark  b and th e  
appearance of th e  first oscillation c, is called the
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travelling  tim e of th e  elastic wave. A num ber of 
subsequent waves or oscillations due to  th e  sam e 
shock are also recorded on th e  seism ogram  and each 
has its  specific m eaning.

For th e  p resen t exp lanation  i t  is sufficient to  
regard only th e  first sharp ly  defined w ave c. The 
travelling  tim e t of th is first v ib ration  th u s recorded 
represents th e  tim e tak en  by th e  w ave to  trav e l 
by  th e  quickest rou te  from  th e  p o in t of origin to  
th e  seism ograph. T ravelling tim es and  respective 
distances are show n b y  a  diagram  o r g raph  in 
which th e  o rdinates represen t th e  tim es and th e  
abscissae th e  distances betw een th e  explosion

travelling  in  loose sand, en te r th e  h igh ly  e lastic  
lim estone. A t th a t  po in t th e  tim e-curve suddenly 
shows a sharp  change of d irection  (see b in  Fig. 3). 
The distance a t  which th e  sudden change occurs 
is show n m arked  d. Thus in  th e  exam ple given in 
Fig. 3 a t  th e  distance ea, e4, es and  e6 th e  first 
v ib ra tio n  will n o t a rrive  a t  th e  tim es (a, t t , th and 
¿G, b u t a t  th e  tim es tx3, ri4, and ri6. The distance 
d a t  which th e  sudden change in  th e  d irection  of 
th e  tim e-cu rve  occurs is th e  ind ication  of the 
d e p th  of th e  m ore elastic s tra tu m  below, for it 
is clear th a t  th is  change will occur a t  a shorter 
distance from  th e  zero p o in t (representing the  place

point and th e  observation sta tions of th e  seism o
graphs. In  ground w ithou t changes of petrological 
conditions a stra ig h t travelling  tim e-curve will 
be obtained, th a t  is, th e  speed of th e  waves will 
be constan t and  therefore  from  shocks produced 
a t  th e  distances e1, e2, e3, et , e5 and  e6 th e  trave lling  
tim es tx, i2, ¿3, ¡i4, and  t,6 w ill be respectively  
observed.

So far reference has only been m ade to  th e  case 
of a  more, or less hom ogeneous m edium  w ithou t 
a  change of e lastic ity  or density , b u t should there  
be a  sudden change in  th e  form ations, for instance, 
lim estone u n dernea th  sand or clay, th e  tim e-curve 
will show qu ite  a different and  v ery  d is tin c t 
character from  th a t  described above. The travelling  
speed, instead  of being constan t, increases ab ru p tly  
from th e  po in t a t  which the  elastic waves, form erly

and  tim e  of th e  explosion) th e  neare r th e  more 
elastic fo rm ation  is to  th e  surface, and  a t  a longer 
distance th e  deeper th e  m ore elastic form ation 
is from  th e  surface. W hile th e  speed derived from 
th e  first p a r t  of th e  tim e-curve shows th e  travelling  
speed in th e  upper loose s tra tu m , th e  portion  of the 
curve following th e  change of d irection  gives an  
indication  of th e  p ropagation  speed in  th e  lower 
more elastic stra tu m . In  cases w here th ere  are 
several form ations following each o th e r w ith  more 
or less a b ru p t changes of den sity  and  elasticity , 
th e  tim e-curve will show several changes of direc
tion, th e  distances of which from  th e  zero point 
will depend on th e  respec tive  dep ths of such 
form ations and th e  re la tion  be tween th e  respective1 
travelling  speeds of th e  waves. The calculation 
of such dep ths is carried o u t by  formulae deduced
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for the  purpose. The speeds of th e  waves in  all 
kinds of rocks are now known to th e  geophysicist, 
and he can from  th e  tim e-curve no t only calculate 
the depths of th e  more elastic form ations underneath  
a loose overburden, b u t from  th e  observed speed 
of th e  waves tak e n  from  th e  tim e-curve he will 
also obtain inform ation  ab ou t th e  petrological 
character of th e  h idden  form ations.

Furtherm ore, upw ard or downward inclinations of

th e  rocks, fau lts and displacem ents, swallow-holes 
and o ther irregularities in th e  lower form ations 
have all characteristic  effects on th e  tim e-curves, 
for th ey  d irectly  affect th e  travelling  tim es of the 
waves and resu lt in d istinc t types of diagram s. 
In  each case a correct geological in te rp re ta tio n  
can be arrived  a t by  a suitable system  of observation 
lines and observation points selected by geophysicists 
and geologists.

E L E C T R O L Y T IC  Z IN C  A T  A N A C O N D A
[Concluded from  October issue, page 243)

The overflow from  the  n eu tra l th ickeners following 
the first, or neu tra l, leach contains copper and 
cadmium, w hich m ust be rem oved p rio r to  
electrolysis. This is accom plished by  ag ita tin g  the  
solution w ith  atom ized m etallic  zinc, or zinc dust. 
To effect th e  com plete rem oval of cadm ium , a large 
excess of zinc d u st is required , resu lting  in  p ro 
duction of a purification residue high in  zinc and 
requiring re -trea tm en t for recovery of its  zinc 
content. The am ount of zinc d u st requ ired  varies 
from 3-5 to  4-5% of th e  w eight of zinc produced, 
the am ount depending largely upon th e  copper 
content of th e  solu tion  to  be purified.

Solution purification  is carried  o u t in  batches 
in m echanically ag ita ted  tan k s , each ba tch  being 
tested for copper and  cadm ium  before being d is
charged to  a th ickener. T hickener overflow is 
filtered th rough  Shriver presses, filtered solution 
being pum ped to  storage tan k s for the  electrolysing 
division. The th ickener spigot p roduct is sen t to  
an Am erican filter, th e  filter cake and Shriver 
residue, containing copper, cadm ium , and zinc, 
being sent to  th e  purification residue re -trea tm en t 
p lant for recovery of th e  th ree  m etals.

The residue resu lting  from  copper-cadm ium  
purification contains m etallic zinc, copper, and 
cadmium, in  add ition  to  any  slime contained in  the  
neutral th ickener overflow. To convert th e  m etallics 
into oxides, th e  residue is subjected to  a low tem p er
a ture roast. R oasted  residue is leached w ith  spen t 
electrolyte from  th e  zinc electrolysing division, 
adding sufficient residue com pletely to  neutralize 
all free acid. Most of th e  copper, cadm ium , and zinc 
are ex tracted  in  th is  leach, giving a solution high 
in copper and  cadm ium . The leaches are discharged 
to a thickener, the  overflow going to  a m echanically 
agitated  tan k , where m ost of th e  copper is p re
cip itated  on m etallic zinc, giving a  high-grade 
copper p recip ita te  and leaving a so lu tion  of zinc 
and cadm ium  sulphates. T his solution, a fte r 
rem oving th e  copper residue, is t re a te d  w ith  
additional m etallic zinc to  rem ove m ost of the  
cadm ium  as a high-grade cadm ium  product, which 
becomes th e  feed for th e  e lectro ly tic  cadm ium  
p lant. The solution, purified of copper and 
cadm ium , is re tu rn ed  to  th e  m ain  zinc leaching 
p lan t for final cadm ium  purification. The residue 
resulting from leaching of th e  purification residue, 
and th e  high-grade copper p recip ita te , are shipped 
to  the  A naconda copper p lan t. Purification  
residue from th e  A naconda p lan t is shipped to 
G reat Falls for re -trea tm en t, avoiding duplicating  
th is sm all aux iliary  departm en t.

Only a sm all p a r t  of th e  zinc used in  purification 
of so lu tion  is finally lost in  th e  copper residues 
sen t to  A naconda for sm elting, and m ost of th e  
cadm ium  dissolved from  th e  roasted  concentra te

is recovered as a  high-grade cadm ium  residue. 
F rac tional p rec ip ita tio n  of copper and  cadm ium  
from  zinc su lphate  solution rich  in  bo th  im purities 
m ay be carried  o u t v ery  closely, as freshly p re
c ip ita ted  cadm ium  is  im m edia tely  available  for 
copper p recip ita tion .

T he high-grade cadm ium  residue obtained from 
purification  residue re -trea tm en t is dissolved in 
sulphuric acid and th e  resu lting  solution is purified 
of th e  las t traces of copper and  filtered, giving a 
so lu tion  rich  in  cadm ium  and zinc. This solution 
is th en  electrolysed, using lead anodes and 
alum inium  cathodes, keeping th e  cell voltage 
u nder th e  decom position voltage of zinc su lphate  
to  avoid deposition of zinc w ith  cadm ium . The 
cadm ium  deposit is stripped  from  th e  cathode 
b lank  and m elted under caustic  or oil, and th en  cast 
in to  shapes for m arket. Form erly, practica lly  
all cadm ium  was m arketed  in  pencil-like form, b u t 
in recen t years the  uses of cadm ium  for e lectro
p la ting  have increased so rap id ly  th a t  a large p a r t  
of p resen t production  is m arketed  in  various anode 
forms. V ery high-grade cadm ium  is produced 
as a byproduct of electro ly tic  zinc operations, and 
production  from  such sources is now a  m ajor factor 
in the  cadm ium  m arket, though  no production  from 
these sources was m ade ten  years ago. A naconda 
com pany production  in  1928 am ounted  to
891,000 lb.

As successful electro ly tic  deposition of zinc from 
a su lphate  solution is p rim arily  dependent upon the  
p u rity  of th e  solution fed to  the  cells, every effort is 
m ade in  th e  leaching and purification p lan ts to  
produce a solution en tirely  free from  m etals e lectro 
negative  to  zinc, and m ateria ls en tering  in to  
electrode and  tan k  construction are carefully 
selected to  avoid contam ination  from these sources. 
A lthough m uch study  has been devoted to  
th e  effect of a num ber of im purities on the  
electro-deposition of zinc from  a su lphate  solution, 
and fairly accurate lim its have been established 
for single im purities, com paratively little  is known 
regarding th e  combined effect of these im purities 
in  vary ing  proportions. Also, a g reat deal of effort 
has been spen t in an a tte m p t to  develop a suitable 
addition  agent to  lessen th e  effect of certain  im 
purities, and some success has been had for a given 
set of conditions, b u t when a new variable is in tro 
duced i t  im m ediately establishes a new se t of 
conditions and  requires a  new form  of trea tm en t. 
Given a pure solution and pure m aterials in con tact 
w ith  solution, high am pere efficiency is easily and 
consistently  obtained, b u t w ith  e ither im pure 
solution or im pure m aterials erra tic  results are 
obtained ; therefore, th e  highest possible stan d ard  
of p u rity  is m aintained, and occasional sm all 
am ounts of im purities which m ay get by  th e
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established precau tions have  very  m uch less effect 
th a n  if add ition  agents were relied  upon.

The G reat Falls electrolysing division is d ivided 
in to  e igh t electrical circuits, each con ta in ing  144 
cells, arranged  in  cascades of six  cells each. In  
add ition  th ere  are tw elve cells connected so th a t  
th e y  m ay be cu t in  on any  c ircu it to  replace those 
tak en  o u t of service for cleaning. This gives a  to ta l 
of 1,164 cells, of which 1,152 are continuously  
in  service. E ach  circuit, or u n it, is supplied w ith  
cu rren t from  a  ro ta ry  converter hav ing  a  capacity  
of 10,000 am peres a t  580 volts. The A naconda 
p lan t has four such un its , each connected  to  
a  m otor-generator se t of th e  sam e capacity  as 
th e  G reat Falls ro ta ry  converters. M otor- 
generator sets were installed  a t  A naconda on 
account of th e ir  g reater s ta b ility  under th e  electrical 
conditions existing th ere , th is  facto r being 
considered sufficient to  offset th e ir  sm all loss in  
conversion efficiency com pared w ith  ro ta ry  
converters.

No m ateria l change in  th e  construction  of th e  
cells and electrodes has been m ade since th e  details 
were published in  th e  1921 paper. Spacing of 
electrodes is being changed from  4 in. from  centre 
to  centre of anodes, to  3 in . centres, resu lting  in a 
m ateria l reduction  in  power requ irem ents. C urren t 
density  rem ains a t  approx im ately  30 am peres p er 
square foot of cathode area.

The solution is d istrib u ted  from  storage tan k s 
th rough  lead pipe lines to  ind iv idual cascades of 
cells and  is tak en  from  header lines th ro u g h  iron  
pipes to  th e  ind iv idual cells, flow to  each cell being 
regulated so as to  m ain tain  p ractically  a constan t 
acid and  zinc concentra tion  in  each cell. Acid 
stren g th  is determ ined b y  m easurem ent of th e  
electrical resistance of th e  e lectro ly te, readings so 
obtained being occasionally checked against a 
standard  chem ical m ethod. The feed to  th e  cells 
averages ab ou t 110 gram m es of zinc p er litre , and  
the  cell discharge averages ab o u t 105 gram m es of 
sulphuric acid pe r litre . Spent e lectro ly te  
is collected by  a system  of launders an d  delivered 
to  storage tanks, from  which solu tion  is d raw n as 
needed for th e  leaching p lan t and  purification  
residue re -trea tm en t p lan t. E ach  cell is cooled 
by  circulating w a ter th rough  a  lead  coil p laced 
in th e  cell. Cell tem p era tu res v a ry  from  40 to  
50° C., depending upon a tm ospheric an d  cooling- 
w ater tem pera tures . The am oun t of w a ter used 
for cooling purposes varies from  8,000 to  15,000 
gallons per to n  of cathodes produced.

Cathodes are rem oved and  th e  zinc deposit is 
stripped a t  24 hour in te rvals . Fo r several years 
th e  stripp ing  in te rv a l was 48 hours. The change 
from th e  48 to  a 24 hour in te rv a l has been an  
im p o rtan t factor in  increasing and  stabilizing  
am pere efficiency ; th e  resu lting  saving in  pow er 
and  increased production  m ore th a n  offsets th e  in 
creased labour cost. W ith  absolu tely  pure  solu tion , 
l ittle  im provem ent in am pere efficiency is gained 
th rough  establishing th e  sh o rte r s trip p in g  in te rv a l, 
b u t th e  sensitiveness of th e  zinc cell to  th e  effect 
of im purities in  so lu tion  increases rap id ly  w ith  
the  length  of th e  period of deposition, and  a  so lu tion  
of sufficient p u rity  to  give high am pere efficiency 
for 24 hours m ay  be sufficiently im pure  to  give 
a  very  low efficiency a t  end of a 48 hour period. 
Shortening th e  period of deposition m akes the  
cell m uch more resis tan t to  th e  effect of occasional 
tem porary  im perfections in  purification  of solution 
and  brings ab o u t a m uch m ore rap id  recovery

from  th e  effects of an  abnorm al am oun t of im purity . 
W ith  a 24 hour s trip p in g  in te rv a l, changes in 
am pere efficiency are  norm ally ve ry  gradual, and 
th e  s ta b ility  of cell operation  has been greatly  
im proved. One m an rem oves cathodes, strips 
th e  deposit, b righ tens con tacts, and  replaces the  
cathodes from  tw elve cells each  day, against nine 
pe r day  w ith  th e  48 hour s tr ip p in g  in te rv a l. He 
also delivers his load of zinc to  th e  scales for 
w eighing and  th en  to  th e  m elting  furnaces. Cathode 
production  averages ab o u t 7,000 lb. of zinc per 
s tr ip p er p er day.

E ach  group of cells is tak e n  o u t of service a t  
six m o n th s’ in te rv a ls  for a  thorough  overhauling. 
T he sludge deposit is rem oved, th e  cell repainted, 
insu lation  is renewed, anodes are cleaned and 
s tra igh tened , and  an y  o th er needed repairs are 
m ade. No ill effect has been no ted  from  th e  mist 
given off from  th e  cells, e ith e r on th e  health  of 
th e  w orkm en, som e of whom  have  been continuously 
em ployed as s trippers for fourteen  years, or on 
th e  build ing  steelw ork. T he original I-beams 
carry ing  th e  tro lleys an d  hoists used in  stripping 
and  placed d irec tly  over th e  cells, are still in service 
and  in  good condition  a f te r  nearly  th ir te en  years 
of s tead y  service.

The zinc cathode sheets from  th e  electrolysing 
division are s tacked  as s trip p ed  in  piles of 
approx im ate ly  one to n  each on sm all cars ; these 
cars, carry ing  four piles each, are delivered to  the 
m elting  and  casting  d ep artm en t, w here each pile 
is lifted  b y  an  electric  hoist, using an  iron fork 
slipped u n der th e  pile, to  an  inclined charging 
p la tfo rm  above th e  furnace. A door in  th e  roof 
of th e  furnace is opened and  th e  pile  of cathodes 
slides in to  th e  furnace. Charging, m elting, and 
casting  are carried  on sim ultaneously  and 
continuously  for six teen hours each day. A t the 
end of th is  period , th e  furnace is cooled down, 
dross is skim m ed, and  th e  furnace is again  brought 
up to  m elting  tem p era tu re . A pproxim ately  150 
tons of m olten  zinc is co n stan tly  k ep t in  each 
furnace, so a considerable p a r t  of th e  m elting 
of fresh  cathodes is done u n d er th e  surface of the 
zinc b a th .

T hree  furnaces a re  in sta lled  a t  G reat Falls and 
tw o a t  A naconda, each furnace hav ing  a norm al 
m elting  capac ity  of 100 tons of cathode zinc per 
day . Those a t  G reat Falls are gas-fired ; those a t 
A naconda are  oil-fired. Coal-firing was used a t 
G reat Falls for several years before e ither oil or 
gas was available. T he ch arac te r of th e  fuel 
m akes lit t le  difference in  dross p roduction , the 
q u a lity  of cathodes and  ra te  of m elting  having 
a m uch g rea te r effect. A certa in  m inim um  am ount 
of dross seems to  be form ed p er square  foot of 
b a th  a rea , independen t of th e  tonnage  trea ted , 
so i t  is advisable  to  keep th e  tonnage  up to  the 
m axim um  th a t  can  be m elted  in each furnace 
w ith o u t overheating . F rom  3-5 to  4-5 % of the 
zinc in  th e  cathodes m elted  goes in to  dross. A 
drop in am pere efficiency, insufficient in  severity  
to  cause a m arked  difference in  appearance of the 
zinc cathode sheet, will nearly  in v ariab ly  be reflected 
in  an  increase in  th e  am o u n t of dross produced. 
If th e  furnaces are n o t overcrow ded, th e  vo latiliza
tio n  loss from  th e  furnaces and  from  rew orking 
dross will n o t exceed 0-25 % of th e  cathodes 
m elted.

Dross, as form ed in  th e  furnaces, is a p asty  
m ass high in m etallic  zinc. Some am m onium  
chloride is w orked in to  th e  dross in th e  furnace,
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freeing m uch of th e  m etallic  zinc and generating  
heat. The p a rtia lly  worked dross is th en  skim m ed 
from th e  furnaces th rough  side doors in to  concrete 
buggies and  tran sferred  to  heated , revolving drum s, 
where more am m onium  chloride is added and the  
drum is revolved u n til m etallics and d ry  dross are 
separated. N orm al consum ption of am m onium  
chloride for bo th  furnace and drum  trea tm e n t of 
dross is sligh tly  less th a n  1 lb. p er to n  of cathodes 
m elted. The m etallics, in  m olten condition, are 
drained from th e  drum  and re tu rn ed  to  th e  m elting 
furnaces. A fter rem oving all m etallics, th e  resulting 
dross is e ither sold to  p lan ts desiring a high-grade 
zinc m ateria l of high p u rity , or is re -trea ted  th rough  
the roasting and leaching p lan ts a t  G reat Falls. 
During periods when concentra te  supply  is 
inadequate to  keep b o th  p lan ts  operating  a t 
capacity, dross is re -trea ted  ; w hen an  am ple 
supply of concen tra te  is available, dross is sold.

Each furnace is equipped w ith  tw o casting 
wells, surrounded by muffles to  p rev en t a ir leakage 
into th e  furnaces, from which zinc is dipped by hand 
ladles suspended from  tro lleys running on over-head 
I-beams, and  th e  zinc th en  cast in to  s ta tio n ary  
moulds arranged in  rows paralle l to  th e  long axis 
of the  furnace. As soon as th e  zinc slabs have 
solidified th ey  are stam ped  w ith  a  lot num ber 
for identification, and  th e  m oulds are dum ped 
and replaced for the  n ex t pouring. W ater sprays 
are placed undernea th  th e  moulds for cooling. 
The slabs of zinc are stacked  in rows u n til th e  day  
shift, when th ey  are check-weighed and loaded 
for shipm ent. Shot sam ples are tak en  during  th e  
casting period. These sam ples are m ade up to  
represent each day 's  production  from  each furnace, 
to correspond w ith  th e  lot num ber stam ped on th e

zinc slabs, and  are analysed for lead, cadm ium , 
and iron.

One m an can dip from  th e  furnace and  cast 
in to  slabs 30 tons of zinc in  an  e ight-hour shift. 
Various schemes to  im prove upon th is  m ethod 
of casting  zinc have proved unsuccessful. For 
instance, a casting  wheel, w ith  th e  m oulds placed 
on th e  periphery  of th e  wheel, was installed . The 
cooled slabs were rem oved from  th e  m oulds by a 
vacuum  lift and  stacked  a t  one side of th e  wheel. 
No appreciable m oney saving was m ade and  th e  
appearance of th e  slabs was dam aged by  th e  m ove
m ent of th e  wheel before th e  zinc had  solidified. 
As th e  slabs weigh only 50 lb. each, and  th e  ra te  
of casting  is lim ited  by  th e  ra te  of m elting, i t  is 
im probable th a t  m achine casting  will replace hand 
casting  u n til a system  of m elting  is devised w hereby 
a large tonnage of zinc can be cast in a com paratively  
sh o rt period of tim e.

A n electric furnace, h ea ted  by  a resisto r of 
crushed carbon placed in  a  tro u g h  along th e  sides 
of th e  furnace, was tr ie d  in  an  a tte m p t to  reduce 
dross production , b u t was n o t successful e ither 
in  reducing th e  am oun t of dross or th e  cost of 
m elting.

For m aking zinc dust, m olten  zinc is transferred  
from  th e  m elting furnaces to  g raphite  crucibles 
hav ing  carbon rods, tap p ed  w ith  £ in . holes, placed 
in  th e  bottom s. As th e  m olten  zinc falls from  one 
of these openings i t  is caught in  a je t  of compressed 
a ir from  an atom izing nozzle and  is blown in to  a 
se ttlin g  cham ber. A ir from  th is  cham ber is 
exhausted  th rough  bags to  avoid dust loss. The 
atom ized zinc, or zinc dust, is rem oved in to  cars to  
be tran sp o rted  to  th e  purification division for use 
in  rem oval of copper and  cadm ium  from solution.

C A S S IT E R IT E  D E P O S IT S  IN U G A N D A
In  th e  A nnual R eport of th e  Geological Survey 

D epartm ent for th e  year 1928, E . J . W ayland, 
D irector of th e  D epartm en t, w rites on th e  cas- 
siterite deposits of M wirasando, which are being 
worked by th e  K agera (Uganda) Tinfields, L td .

M wirasando H ill is form ed of th in ly  bedded and 
unbedded soft silver-grey, grey, blue-grey and pink 
schistose phyllites of th e  K aragw e-A nkolean 
System folded in to  a sharp  syncline, a t  a po in t 
where a  large p itch ing  fold is rolling ou t and  the  
s tra ta  m erging in to  th e  norm al u n in te rru p ted  
succession. The dip of th e  phyllites varies from  
55° to  vertical and  th e  s trik e  from N. 65°W. to 
N. 55°W. The ore deposits consist of (a) irregu lar 
dyke-like occurrences of quartz , (b) irregular 
masses of th e  M wirasando pegm atite  m ostly  along 
the edge of qu artz  deposits and  som etim es in them , 
and (c) veins of th e  M wirasando pegm atite  and 
m uscovite-kaolin veins independent of th e  quartz  
occurrences. As far as th e  mine has been developed, 
the m ost im p o rtan t source of cassiterite  has been 
from a m uscovite-kaolin  vein  of th e  last 
group.

[a) The Quartz Deposits.— On th e  m ain or No. 1 
Mwirasando H ill, th ere  are six larger outcrops 
of q u a rtz  and  several sm aller ones. The m ain 
quartz  bodies have an  irregular dyke-like form 
which as a whole trends w ith  th e  general s trik e  of 
the  phyllites, b u t in  sm aller deta il p a rts  of them  
cu t across th e  s trike . One q u a rtz  mass, th e  
dow nw ard con tinuation  of th a t  exposed in No. 10

w orking, which is p a r t  of th e  m ain q u artz  dyk  
form ing th e  h ighest p a r t  of No. 1 H ill to  th e  n o rth 
w est of No. 10 working, according to  sections 
exposed in  cross-cuts on th e  50 ft. level, cu ts across 
th e  s trike  of th e  phyllites a t  a  large angle. This 
q u artz  mass, however, curves in  large undulations 
both  along th e  d irection  of s trike  and th e  dip. 
The behaviour of th e  q u artz  deposits in  d ep th  is 
as y e t unknown.

The q u artz  deposits v a ry  in  thickness up  to  
25 ft., and in length, as fa r as is know n a t  present, 
up  to  420 ft. The dips are m ostly  high, th a t  is 
from 70° up to  th e  vertical and across those of th e  
phyllites. The contacts are generally sharp  and 
well defined. A characteris tic  feature  of th e  
quartz  deposits is th e  occurrence of flat offshoots 
branching from  th em  which cu t across th e  dips 
of th e  highly inclined phyllites a t,  or nearly  a t, 
r igh t angles, and th ey  appear to  have been in truded  
along flat frac tu re  planes and joints. Beyond 
th e  ends of th e  flat offshoots, a  frac tu re  plane 
containing a  th read  of q uartz  continues, th is  finally 
m erging in to  a strong jo in t plane which gradually  
fades out.

On th e  top  of M wirasando H ill there  is an irregular 
outcrop of qu artz  approxim ately  130 ft. by  85 ft. 
which, if the  section exposed in the  trench  of No. 8 
working had  n o t been seen, would be regarded 
as a large irregular high dipping pipe-like mass, 
b u t actually  i t  is a large flat off-shoot from a high 
dipping dyke-like mass. This offshoot forms th e
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present d ay  land surface and  it  is ju s t  s ittin g  on 
th e  h ill top .

The q u artz  of these deposits is m ostly  of a grey 
close-grained glassy v a rie ty , b u t i t  is som etim es 
coarsely crystalline. No tourm aline  or sulphide 
m inerals have been observed in  it. I t  is cu t by  
closely spaced jo in ts w ithou t an y  regular a rran g e
m ent and in  places i t  is m uch sh a tte red  by  la te r  
m ovem ents. Along th e  jo in t planes th ere  are 
usually skins of m uscovite, and som etim es a t  th e  
intersection  of jo in t planes th e  m uscovite occurs 
as masses varying from  sm all aggregates to  large 
patches, and  in  th e  la t te r  case i t  form s th e  Mwira- 
sando pegm atite , which m ay, however, som etim es 
occur in  th e  q u a rtz  w ithou t any  connection w ith  
jo in t planes. In  th e  q u artz  deposits th e  cassite rite  
occurs as coarse blebs, aggregates, and  crystals, 
usually  very  irregularly  d istribu ted . M ost of th e  
q u artz  appears to  be barren  b u t certa in  outcrops 
are known in  which th e  cassiterite  form s num erous 
masses up to  six inches in  diam eter. W hen 
occurring in  q u artz  i t  is usually  associated w ith  a 
skin of m uscovite or w ith  sm all aggregates and  
patches of th e  mica, and  only occasionally does 
i t  occur in  th e  qu artz  itself w ithou t such associa
tion, and i t  is usually  cu t by  th read s an d  sm all 
veins of m uscovite which do n o t pass beyond th e  
lim its of th e  cassiterite  in to  th e  q u artz .

(b) Pegmatites Associated with the Quartz Deposits. 
—The pegm atites of th is  group form  irregu lar 
masses and  len ticu lar vein-like m asses along th e  
edge of th e  q u a rtz  bodies betw een th e  q u a rtz  
and th e  phyllites, and  som etim es as a  m ere th read . 
They are usually  composed wholly of an  aggregate 
of closely packed flakes of m uscovite, b u t in  p a rts  
of them  th e  vein or m ass consists largely  of kaolin 
and a kaolin-sericite aggregate th rough  w hich 
the coarse m uscovite occurs as bunches or sca ttered  
flakes. These veins which v a ry  up  to  four feet 
in w idth  are la te r  th an  th e  q u artz , and  in  one case 
one of them  cuts across i t .  The cassite rite  in  
them  is again v ery  irregu larly  d istrib u ted , b u t 
in places th ey  con tain  ve ry  rich  ore deposits, 
while som e of them  app ear to  con tain  lit t le  or no 
cassiterite. In  a S.E. drive  off th e  S.W . end of 
No. 2 ad it in one of these deposits th e  tin s to n e  occurs 
as frequen t and num erous slugs and  lum ps up to  
150 lb. in weight. T he all-m uscovite p egm atite  
is also found undernea th  some of th e  flat offshoots 
of q u artz  e ither as an  irregu lar vein or irregu lar 
masses w ith  an  increased th ickness in  hollows 
and  undulations along th e  base of th e  q u artz . 
Some of th e  m uscovite aggregates along th e  edges 
of the  qu artz  bodies seem to  be d ifferen tia tes in 
place of th e  siliceous pegm atitic  m agm a solution.

(c) The Veins o f M wirasando Pegmatite and  
M uscovite-Kaolin Veins Independent o f the Quartz 
Bodies.— The b est exam ple of th is  group is th a t  
exposed in  No. 10 w orking, from  which to  d a te  
the g reater p a r t  of th e  production of cassite rite  
has been obtained, and  which vein has now been 
stoped down to  th e  50 ft. level. This vein or 
dyke varies in  com position from  a  coarse aggregate 
formed wholly of m uscovite (the M wirasando 
pegm atite) b u t som etim es contain ing  sm all patches 
of kaolin and  sericite, to  a  kaolin-sericitic aggregate 
through which m uscovite occurs as large aggregates 
and sca ttered  flakes. T he cassite rite  is again 
irregularly  d is trib u ted  as coarse crystals, blebs, 
slugs, and irregu lar m asses. T he w rite r observed 
in  situ  one mass 2 ft. 8 in. in  leng th , 2 ft. in  b read th , 
and 8 in . in  th ickness, and in  th a t  p a rticu la r

section th ere  were several o th e r m asses n o t quite  
so large. A lm ost all of th e  cassite rite  is cu t by 
th read s and  vein le ts of m uscovite  as no ted  above. 
The whole of th is  vein  from  th e  surface to  the 
50 ft. level was very  rich, and  sections were observed 
w here i t  m ust have carried  30%  of cassiterite . 
No tourm aline, sulphide, or o th e r m inerals have 
as y e t been seen in  it, an d  no d a ta  were observed 
regarding any  controlling factors in  th e  localization 
of th e  cassiterite . The strik e  of th is  vein generally 
coincides w ith  th a t  of th e  enclosing phyllites, 
b u t in places i t  cu ts sligh tly  across th e  dip. On 
th e  surface th is  vein  outcrops over a  length  of 
approx im ate ly  130 ft., b u t on th e  50 ft. level 
th ere  are ind ications th a t  i t  is of g rea te r length. 
The vein  is know n to  ex tend  dow nw ards to  the 
level of No. 2 a d it  a  d ep th  of 100 ft., b u t  between 
th e  50 ft. level and  No. 2 a d it  i t  seems to  have 
sp lit in to  th ree  veins. In  w id th  th e  vein varies from 
1 ft. 6 in . to  3 ft., w ith  local bulges to  over 6 feet.

A t th e  north -w est end of No. 10 w orking the 
vein is exposed in  cross section, dipping a t  an angle 
of 80° to  th e  south-w est, in  co n tac t w ith  a  quartz 
body  on th e  sou th-w est side an d  phyllites on the 
n o rth -east w hich dip a t  65° to  th e  north-east. 
This q u a rtz  dyke form s th e  h ighest p a r t  of Mwira
sando H ill and  in  a  so u th -east d irection  from the 
above end of th e  open c u t i t  p itches below the 
surface for a  len g th  of 90 ft., and  th en  rises again 
and  over th is  section  th e  to p  of th e  q u a rtz  is covered 
b y  from  5 to  16 ft. of phy llites s tand ing  in  a vertical 
position . T he q u a rtz  over th is  p a r t  dips to  the 
sou th-w est a t  an  angle vary ing  down to  as low 
as 45°. In  places over th e  p itch ing  section of 
th e  q u a rtz  b o d y 'th e  m uscovite-kaolin  vein is in 
co n tac t w ith  i t  a t  dep ths vary ing  from  10 to  20 ft., 
and  from  these  po in ts th e re  is a  b ranch  of the 
m uscovite-kaolin  vein over th e  cap of th e  quartz, 
and  th u s  betw een th e  q u a rtz  and  overlying vertical 
phyllites. This vein  varies up  to  one foot in 
th ickness and  m uch of i t  con ta ined  over 50% 
of cassiterite . F rom  th e  po in ts w here the 
m uscovite-kaolin  vein  is in  c o n tac t w ith  th e  quartz  
i t  continues b o th  upw ards and  dow nw ards in  the 
phy llites independen t of i t ; b u t a t  one place in 
th e  N .W . drive  on th e  50 ft. level, th e  quartz  
again a lm ost m eets it. In  No. 2 ad it, th a t  is a t  the 
100 ft. horizon, th e  q u a rtz  body  is 87 ft. away 
from  th e  d irect dow nw ard co n tin u a tio n  of th e  main 
m uscovite-kaolin  vein. On th e  evidence of 
s tru c tu ra l re la tionsh ips th e  m uscovite-kaolin  veins 
seem  to  be of a la te r  d a te  th a n  th e  q u artz  bodies 
and  m ost likely  th e y  were form ed im m ediately 
a f te r  th e  q u a rtz  had  solidified.

In  th e  m ain  m uscovite-kaolin  vein  of No. 10 
w orking and  in an o th er one in  a  S.E . drive off 
th e  S.W . end of No. 2 a d it th e re  are large patches 
of w h ite  kaolin  in  w hich th ere  a re  aggregates of 
sericite. The origin of th e  kaolin  is n o t clear, 
b u t i t  suggests a deriva tion  from  orthoclase felspar, 
in  w hich case th e  p eg m atite  veins would be of 
tw o types, an all-m uscovite  ty p e  and  an  orthoclase- 
m uscovite ty p e . How ever, i t  s till rem ains to  be 
proved w hether th e  kaolin  represen ts a  w eathered 
or a lte red  orthoclase. T he sericite  is certain ly  
suggestive th a t ,  b u t in  som e specim ens the  
m uscovite  seems to  have  b roken  dow n in to  a 
kaolin-sericite m ix ture .

T he q u a rtz  and  p eg m a tite  deposits a re  in v ariab ly  
associated w ith  phy llites an d  sandstones which 
have  been tourm alin ized  to  a g rea te r or lesser 
degree and in some cases com plete ly  replaced by
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fine tourm aline  needles, b u t there  is no tourm aline 
in any of th e  deposits them selves. E ven  the  
sm allest s trin g er of q u a rtz  is associated w ith  
tourm alinization, and it  is a significant fact th a t  
in the  phyllites com pletely free from  tourm aline 
there is n o t even th e  sm allest q u artz  stringer. 
The above evidence indicates th a t  th e  tourm alin iza
tion took place a t  th e  sam e tim e as th e  form ation  
of the  q u artz  and p egm atite  deposits.

In some of th e  phy llites th a t  have been alm ost 
or com pletely replaced by tourm aline, m uscovite 
occurs as horizontal th read s and  sm all gash veins. 
Many of the  th reads are only a few inches in length 
and not in  any  w ay connected w ith  jo in ts, fracture 
planes, or bedding. This suggests an  in tim ate  
relationship betw een th e  tourm alin ization  and 
the form ation of the  pegm atites, and also th a t  th e  
quartz  bodies, which are alw ays associated w ith  
the tourm alinized rocks, represen t th e  siliceous 
end of a pegm atite  series.

The period of crystallization  of th e  m uscovite 
and cassiterite  overlapped, as is evidenced by 
their in tim ate  association in  th e  qu artz  deposits 
and by th e  constan t th read ing  and veining of the  
cassiterite w ith  m uscovite in  b o th  th e  qu artz  
and pegm atite. In  places ad jacen t to  th e  qu artz  
and pegm atites, th e  phyllites pass gradually  in to  
a  soft w hite sericite aggregate, which is often 
difficult to  d istinguish from  some of th e  more 
altered p a rts  of th e  pegm atite-kaolin  veins. This 
a ltera tion , to gether w ith  th e  form ation of th e  
sericite in the  veins them selves, seems to  have been 
caused by la te r  ascending solutions. The w riter 
does no t th in k  th a t  there  are enough d a ta  as ye t 
to decide w hether th e  kaolin has been form ed by 
surface w eathering, or by  a lte ra tion  of th e  ortho- 
clase by ascending m agm atic w aters.

The q u a rtz  and  pegm atite  bodies seem to  have 
made room  for them selves a fte r  th e  m anner of 
intrusion of igneous dykes and  only p a r tly  to  have 
followed any  pre-existing  lines of weakness or 
fracture zones. M any sections are exposed in 
which th e  q u a rtz  and  pegm atite  veins cu t across 
the  dip of th e  phyllites, w ith  th e  dips on each 
side in th e  sam e direction b u t a t  different angles. 
These sections exam ined in them selves, suggest 
th a t  th e  veins were in jected  along fau lt planes, 
bu t the  ap p aren t d isplacem ent of th e  phyllite  
beds is a re su lt of th e  rocks accom m odating th em 
selves to  th e  supposed forced in jections of th e  
veins. The m ain  m uscovite-kaolin vein of No. 10 
working, which is nearly  vertical, close to  th e  surface 
cuts across th e  dip of th e  beds, b u t on th e  50 ft. 
level and a t  100 ft. in No. 2 a d it i t  is conform able 
with th e  beds, w hich th ere  s tan d  in  a vertical 
position. M any o th er exam ples can be cited  of 
the accom m odation of th e  phyllites to  th e  supposed 
injected veins.

There are inclusions of phyllite  in  th e  pegm atites, 
b u t there  is no evidence of m etasom atic replace
m ent of th e  phyllites, th e  inclusions apparen tly  
representing  torn-off fragm ents of th e  rocks th rough  
which th e  veins were in jected . In  several places, 
no tab ly  in  th e  tren ch  of No. 8 working, fiat veins 
of th e  M wirasando pegm atite  from  1 ft. to  3 ft. 
in thickness cu t across th e  tourm alin ized  phyllites 
which dip a t  80° to  th e  S.W . These veins 
seem  to  have forced th e ir  w ay across th e  beds 
alm ost a t  rig h t angles to  th e  bedding, like 
a sill. In  these flat veins th ere  are inclusions of 
phyllite, and  irregu larities in  th e  edge of the  
in tru d ed  rocks appear to  be th e  places from  which

the inclusions were to rn  off. Again in th e  flat veins 
there  are constrictions down to  an  inch in thickness 
and  beyond w hich th e  vein  m ay  bulge to  over 
3 ft. The in tru d ed  rocks ad jacen t to  these 
bulges show d istinc t evidence of hav ing  accom 
m odated  them selves to  th e  increased thickness 
of in jected  m ateria l ; th e  constrictions m ost likely 
represen t points where th e  in jected  solutions 
were obstructed  in  th e ir  passage. T here have been 
m ovem ents of la te r  d a te  th a n  th e  form ation of th e  
qu a rtz  and pegm atite  veins, b u t these  were of th e  
na tu re  of a slipping and rubb ing  along bedding 
planes resu lting  in  th e  fo rm ation of num erous 
sm ooth slickensided faces on which th ere  are 
varying am ounts of soft m ush. In  places on th e  
edges'of some of th e  q u artz  bodies these  m ovem ents 
have produced a fau lt breccia in  which q u a rtz  has 
been rolled in to  subangular an d  rounded lum ps. 
These m ovem ents which are for th e  m ost p a r t  
along th e  bedding planes become less in tense  and 
gradually  leave th e  bedding, cu t across i t  on a 
curve, and  finally die o u t along a flat jo in t cu ttin g  
across th e  dip of th e  beds.

The ore deposits were form ed a fte r th e  second 
period of folding in  th e  K aragw e-A nkolean rocks 
which resu lted  in  th e  form ation of th e  large p itching 
folds, a t  a  period w hen th e  gran ite  had  alm ost 
com pletely cooled and  crystallized out, and  only 
residual m agm atic solutions and  volatile  con
s titu en ts  rem ain . These residual solutions were 
in  th e  m ain h ighly siliceous and w ith  th em  there  
was a  large volum e of volatile  boron com pounds. 
As fa r as th e  M wirasando area  was concerned a 
siliceous solution containing only a sm all p roportion  
of p o tash  and  a lum ina was th e  first to  be in jected  
in to  th e  phy llites to  form th e  q u artz  deposits 
w ith  th e  associated sm all patches of m uscovite. 
A fter th e  in jection  of th e  h ighly siliceous solutions 
there  still rem ained a residual m agm atic differentiate  
rich in alum ina and po tash  and containing ab u n d an t 
volatile  boron com pounds and possibly fluorine and 
which were in jected  in to  th e  phyllites along m uch 
th e  sam e courses as th e  siliceous solutions were, 
b u t in some places along p a rtly  independent 
courses to  form  the  all-m uscovite and th e  m uscovite- 
orthoclase pegm atite  (on th e  assum ption th a t  the  
kaolin represents a decomposed orthoclase felspar).

The cassiterite  is believed to  have come along 
during bo th  th e  form ation  of th e  q u artz  deposits 
w ith th e ir  associated sm all bunches of m uscovite, 
and  th e  m uscovite and  m uscovite-orthoclase 
pegm atite  veins, th e  g reater p a r t  of i t  w ith  th e  
la tte r . The w riter believes th a t  the  qu artz  deposits 
were in jected  in  th e  form  of aqueous solutions 
under high pressure and the  pegm atite  veins in 
th e  form of an  aqueous m agm a.

In  fu tu re  prospecting underground for tin - 
bearing pegm atites, there  seems to  be no o ther 
course open th an  to  follow th e  edges of th e  quartz  
bodies or any  pegm atite  veins or stringers found 
during the  course of prospecting operations. From  
w hat can be seen of th e  na tu re  of th e  qu artz  deposits 
i t  is m ost likely th a t  others will be found th a t  do 
n o t reach th e  surface.

The w riter emphasizes th e  fact th a t  i t  is impossible 
to  m ake a  sam pling of such ore-bodies th a t  could 
pre tend  to  be even m oderately  accurate  and  any  
estim ate  of th e  t in  reserves underground would be 
th e  m erest guess. The mine is still in  a very  early  
stage of developm ent and there  is no reason w hy 
fu rth er rich  deposits should n o t be found sim ilar 
to  those a lready  known.
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M O D E R N  M IN IN G  E X P L O S IV E S
A t th e  O ctober m eeting  of th e  In s titu tio n  of 

Mining and  M etallurgy, th e  presiden t, Dr. W illiam  
Cullen, gave an  address on M odern M ining 
Explosives, from  which ex tracts are g iven he re 
w ith.

The R apid  Fuse .—The “ cordeau d é to n a n t” , or 
instan taneous fuse, is a recen t in troduction  which 
is not well known to  m ining engineers generally, 
though quarrym en in  Am erica, and  to  a  lesser 
ex ten t on th e  C ontinent, realize its  g reat economic 
significance. This is  a form of instan taneous, or 
a t  least sem i-instantaneous fuse, th e  velocity  of 
detonation  being roughly 7,000 m etres p e r second. 
I t  consists of a  th in  lead  pipe having a  d iam eter 
of 0-23 in., filled w ith  h igh-quality  crystalline 
trin itro to luene. I t  is em ployed exclusively for 
quarrying or open-cast work carried ou t on a large 
scale, th a t  is where any th in g  from  30,000 to  
1,000,000 tons of rock are b rough t down in  one 
blast. The technique is very  sim ple and, prov ided  
certain  precautions are taken , there  is little  room  
for failure. Holes 5 in. to  8 in. in  d iam eter are m ade 
by well or churn  drills back from  th e  face, e ith e r 
in  line or staggered to  su it th e  circum stances, 
and these are charged w ith  explosives b u t n o t 
necessarily in  a  continuous column. A ny num ber 
of shots can be se t off by  one detonator.

Detonators.— U ntil recen tly  th e  fu lm inate  
detonato r w ith  its  copper tu b e  held th e  field, as 
indeed i t  still does in  Am erica, b u t th e  lead  azide 
detonator is rap id ly  tak in g  its  place, n o t only in  
th is  country  b u t th roughou t th e  E m pire  and 
Europe. The fu lm inate  de to n a to r has h ad  a  ru n  
of over 60 years, and i t  was never p a ten ted . Its  
one failing is its  tendency  to  absorb  m oisture, 
w ith  consequent decrease in  streng th . Indeed, 
th is drops off considerably w ith  extrem ely  sm all 
percentages of m oisture. The lead azide d e tona to r 
m arketed  a t  th e  present tim e has an  alum inium  
tu b e  and th e  charge is m ade up in  tw o p arts . The 
bottom  portion  of th e  charge, generally know n as 
th e  m ain charge, consists of te try l (trin itro-phenyl- 
m ethyl-nitram ine), and  th e  top  or prim ing charge 
of a  m ixture of lead azide and lead s ty p h n a te  
(lead trin itro-resorcinate), w ith  a sm all percentage 
of alum inium  powder. This de to n a to r has tw o 
d istinct advantages over th e  old fu lm inate 
detonator. F irs t, i t  is m uch stronger as regards 
its in itia tin g  or boosting power, and, secondly, 
i t  can w ithstand  th e  action  of m oisture m uch 
be tte r. One po in t should, however, be m entioned 
in  regard to  th is  ty p e  of detona to r. Owing to  
the  ex tra  h ea t generated  th rough  th e  ox idation  
of th e  alum inium  tube, its  use is p roh ib ited  in 
certain  classes of coal mines bo th  in  th is  coun try  
and elsewhere.

In  an  appendix Dr. Cullen gives fu rth e r in form a
tion  re la ting  to  de tonators as follows :

The capsule con tain ing  th e  o rd in ary  m ercury 
fulm inate-chlorate m ix tu re  is n o t copper, b u t an  
alloy of 95% of copper and  5% of zinc, which 
is stronger th an  copper. S treng th  is necessary, for 
th e  detonating  composition, a fte r  i t  has been 
loaded in to  th e  capsules, is sub m itted  to  
considerable pressure. Fu lm inate  alone will no t 
b ind  well, b u t th e  chlorate add ition  im proves i t  
in  th is respect. W hen pressed, th e  m ix tu re  rem ains 
in  position and  cannot be tap p ed  o u t or, indeed, 
easily rem oved. M oreover, i t  does n o t read ily  
adhere to  th e  punches w hen th ey  are w ithdraw n 
a fte r pressing. N ot al> fu lm inate  crystals are

su itab le  for d e tonato r m anufacture . A definite 
form  of crystal is necessary as is also a definite 
g rist of chlorate.

W ith in  th e  p ast 20 years th e re  have been m any 
varie ties of de to n a to r in troduced , b u t, whereas 
th e  fu lm inate  was w hat m ight be called a stra igh t 
d e tonato r, inasm uch as th e  charge was fulm inate- 
chlorate  th roughou t, all th e  o thers m igh t be called 
com posite. T h a t is, th e  m ain  charge was one of 
a v a rie ty  of bodies here m entioned, b u t an  in itiating  
charge of fu lm inate  was necessary in  each case. 
P icric  acid— C6H 20 H (N 0 2)3— detonators have still 
a  vogue in  France. The capsule m ust, however, 
be m ade of pure  copper otherw ise dangerous 
p icrates are form ed. T rin itro to luo l— C ,H 5(N 02)3— 
has also been em ployed to  a  considerable ex ten t 
and  is still em ployed on th e  C ontinent, bu t, though 
i t  is cheaper th a n  fu lm inate  to  m anufacture, the 
consensus of opinion is th a t  i t  is n o t so satisfactory. 
T e try l (trin itro -phenyl-m ethy l-n itram ine) has also 
been tr ied  o u t and, as i t  has an  e x tra  N 0 2 radicle, 
is ve ry  powerful and  is d istin c tly  b e tte r  th an  the 
previous two.

The ideal in itia tin g  explosive should have the  
following p roperties : (a) I t  should run  easily
th rough  a  loading m achine, th a t  is, i t  should be 
of a  crystalline n a tu re  so as n o t to  clog in  th e  small 
apertu res of th e  loading p lates. I t  should also 
n o t adhere to  th e  punches of th e  press. (6) I t  should 
b ind  well and  n o t becom e loose a fte r pressing.
(c) I t  should be as insensitive as possible to  shock 
and  fric tion , (d) I t  should ign ite  every  tim e , w ith
o u t fail, from  th e  sp it of th e  safety  fuse, (e) I t  should 
d e tona te  even  w hen dam p. (/) I t  should be 
chem ically stab le  u nder ex trem e clim atic conditions 
and  should n o t form  dangerous com pounds w ith  the  
m etal of th e  container. (g) I t  should no t become 
insensitive (dead) th ro u g h  excess of pressure.

H ydrazoic acid (HNS) was discovered about 
fo rty  years ago. The azides of th e  heavy  m etals 
a re  all powerful explosives, while those of the  
a lkali group are  only inflam m able. As already 
m entioned th e  lead sa lt (P b N 6) is m ore powerful 
th a n  fu lm inate  and  m uch less easily  affected by 
m oisture. I t  has been  m ade in  th is  coun try  for 
a  num ber of years b y  m ixing to g e th e r solutions 
of calcium  azide (CaN6) and  lead n itra te , when 
a  double decom position tak es place. Lead azide 
has, however, a high ignition  tem p era tu re  and 
does no t becom e read ily  ign ited  by  th e  sp it of a 
sa fe ty  fuse, n e ith e r does i t  b in d  well. These are 
serious objections an d  i t  requ ired  years of pa tien t 
research  b o th  in  G erm any an d  in  th is  coun try  to  
overcom e them . I t  was, how ever, eventually  
found th a t  by  incorporating  a  p roportion  of lead 
s ty p h n a te  and  alum inium  w ith  th e  azide the  
difficulties could be surm ounted . Lead sty p h n a te  
is th e  lead sa lt of styphn ic  acid or trinitro-resorcin . 
T he azide-styphnate  d e to n a to r is now a well- 
established article  of com m erce and  in  South 
Africa, for instance, i t  has nearly  replaced th e  old 
type. The m ain  charge how ever is te try l, th e  
azide-styphnate-a lum inium  m ix tu re  being the 
in itia to r. Reference has a lready  been  m ade to  
th e  fact th a t  crystals of fu lm inate  of m ercury  for 
th e  loading of d e tona to rs m ust h av e  a  definite 
form. P recisely th e  sam e holds for azide and 
sty p h n a te

Non-freezing Explosives.— All m in ing  engineers 
realize th e  dangers a tta ch ed  to  th e  hand ling  of 
frozen n itroglycerine explosives. T hey  are  n o t
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only very  sensitive to  frictional effects when in th is 
condition, b u t th ey  are extrem ely  insensitive to 
detonators ; consequently  all m anufacturers issue 
detailed instructions regarding th e  precautions 
to be taken  during  thaw ing  or softening. This 
has undoubtedly  m ilita ted  against th e  more 
extensive use of n itroglycerine explosives in  th e  
past, b u t th e  difficulty, a fte r years of p a tie n t 
research has been overcom e in  tw o ways. W hen 
glycerine is polym erized, th a t  is, when th e  size of 
the molecule is increased, a ve ry  slight change 
takes place in  its actual constitu tion , one molecule 
of w ater disappearing. This polym erized glycerine 
behaves like ord inary  glycerine on n itra tio n , b u t 
the resulting nitroglycerine does n o t freeze. W hen, 
therefore, a proportion  of th is  modified n itro 
glycerine is blended w ith  th e  ord inary  product, 
the resulting m ixture, e ith e r alone or in  th e  form  
of explosives, will not freeze or harden in  w inter. 
The second m ethod consists of th e  add itions of 
dinitro-glycol to  th e  n itroglycerine explosives.

T IN  M IN IN G
The N etherlands E a s t Indies ran k  as im p o rtan t 

tin  producers, and th e  m ost im p o rtan t islands in 
this respect are B anka and B illiton, which lie to  
the south-east of Sum atra . O bservations on a v isit 
to Banka in 1926 were read before th e  M alayan Tin 
Dredging, Mining and R esearch Association by J. B. 
Scrivenor on Ju ly  4.

The au th o r first gave an  account of th e  g ran ites 
in the tinfields. H e showed th a t  s ituated  to  the  
north-north-w est were Lower B urm a and Lower 
Siam, in both  of which countries tin -bearing  granites 
occur. In  M alaya fu rth e r outcrops of tin -bearing  
granites occur on th e  w est and  east of the  Peninsula, 
forming tw o well m arked belts, converging tow ards 
the south. If these belts are carried on southw ards, 
they pass th rough  a num ber of sm all D utch  islands 
and the  east coast of S um atra , and one of the  islands, 
Singkep, is well know n as a tinfield. If th e  tren d  
of the  belts is produced fa rth e r still th ey  en te r 
Banka. Thus fa r th e  s trik e  of th e  rocks cut by  the  
granite is parallel to  th e  con tinuation  of th e  tw o 
peninsular tin -be lts , b u t in B anka th e  s trik e  of the 
bedded rocks older th an  th e  gran ite  swings round 
towards th e  east-south-east. If these  strike-lines 
are followed on th e  m ap th ey  reach B illiton, and 
when th e  s trik e  across th e  S tra it of K arim ata  is 
continued i t  leads to  W est Borneo where a few 
occurrences of t in  ore are reported . On th e  east 
coast of Borneo an d  ad jacen t coun try  in land th e  
strike of rocks th a t  a re  of th e  sam e age as those in  
Banka, th e  islands betw een B anka and M alaya, 
and M alaya, swings tow ards th e  n o rth , and it  is 
probable th a t  G. K inabalu, in B ritish  N orth  Borneo, 
formed of hornblende-granite, is re la ted  to  the  
granites of B illiton, B anka, and  M alaya.

A few u n im p o rtan t occurrences of tin  ore are 
known on th e  east coast of Sum atra , which m ay 
m ark  a con tinuation  of th e  w estern M alayan 
tin-belt. The only o th er t in  ore recorded in the  
N etherlands Indies is on th e  w est coast of th e  same 
island, so th a t  all th e  im p o rtan t occurrences of tin  
ore in  th is  p a r t  of th e  world lie on an  arc passing 
down th e  M alay Peninsula th rough  the  Lingga 
Archipelago to  B anka and  th en  sw erving eastw ard 
to  Borneo. In  la te  Mesozoic tim e th e  c rust of the  
earth  was in tense ly  folded, one fold, coinciding w ith 
th is arc, raising th e  old bedded rocks and allowing 
tin -bearing  g ran ite  to  rise. The bedded rocks

E thy lene grycol— C2H 2(OH)2— only a ve ry  few 
years ago was known as a  som ew hat ra re  and  
ap paren tly  useless chemical. Now its  annual 
production  am ounts to  thousands of tons, for i t  
has m any  applications outside of th a t  which is 
now being considered. T here are several ways of 
producing it, b u t th e  following m ight be m entioned. 
E th an e  (C2H c) occurs in  m any n a tu ra l gases. 
W hen th is is cracked, ethylene (C2H 4) is produced, 
and th is by  sim ple chem ical processes is transform ed 
in to  glycol which on n itra tio n  yields dinitro-glycol. 
This behaves ju s t like th e  polym erized p ro duct 
a lready described and seems to  give w hat is called 
b e tte r  p ropagation  in  th e  explosive sense. 
Explosives designated "  low freezing ” , "  po lar ” , 
o r "  arctic  ” have all an  adm ix ture  of one or o th er 
of these tw o n itra tes , and  th e ir  in troduction  has 
largely freed users from  th e  necessity of prov id ing  
warm ing pans, thaw ing  houses, and th e  like. 
They have also m eant a saving in  life b y  th e ir  
reduction  of thaw ing  accidents.

IN B A N K A
in  B anka, Lingga Archipelago, Singapore, and 
p a rts  of th e  Peninsula, lie on th e  sam e line of 
strike . T h a t th ey  are contem poraneous has been 
proved on palaeontological and lithological da ta , and 
th ey  are believed to be Triassic.

I t  has been shown how B anka fits in to  th e  
arrangem ent of the  tinfields in  th e  Middle E ast. 
I t  is n o t a sm all island, as i t  is ab ou t 140 miles 
long, and its  area  is ab ou t th e  sam e as th e  S ta tes 
of Selangor and  N egri Sem bilan together. The 
scenery is very  like th a t  of Johore. There are no 
v e ry  large m ountains, b u t occasional gran ite  
hills occur. The island, w ith  its cap ital a t  M untok, 
is inhab ited  by Malays. I t  has no railw ay, b u t th ere  
a re  good roads.

The to ta l production  of t in  concentrates in the  
N etherlands Indies is ab ou t 40,000 tons p e r year, 
and  of th is B anka is th e  biggest producer. T in 
m ining began in  B anka ab o u t a . d . 1710, th e  
mines being worked by Malays. In  1718 th e  
D utch  E as t In d ia  Com pany obtained th e ir  first 
supplies of tin  from th is  island th rough  th e  Sultan 
of Palem bang. A po in t of g reat in te res t abou t 
t in  m ining in  B anka is th a t  i t  is carried ou t by  
a G overnm ent D epartm ent, th e  "  B ankatin - 
w inning.” The G overnm ent of th e  N etherlands 
E ast Indies has a group of G overnm ent Industries. 
These are :— State  Railw ays and Tram ways, Posts 
and  Telegraphs, Telephones, a H ydro-electric  
S tation , Coal Mines a t  O m bilin (W. Sum atra), 
P. L au t (S.E. Borneo), B. Asam  (Palem bang), 
gold mines in  Sum atra, a sa lt monopoly, and tin  
m ining in  B anka. In  1927 all previous production 
of tin  in  B anka  was exceeded, th e  to ta l being 
ab ou t 21,000 tons. The profit m ade in  th a t  year 
was 49,279,270 guilders. The staff in  February , 
1928, num bered 333, including 12 m ining engineers, 
and 8 electrical engineers. There were 20,112 w ork
m en on contract in  1927, of whom 19,783 were 
Chinese, 329 natives of th e  N etherlands Indies ; 
and 2,667 non-contract w orkers of whom 1,552 were 
Chinese.

This 1927 production  was one-seventh of th e  
w orld 's to ta l p roduction, an  im p o rtan t con tribu tion . 
I t  was less, however, th an  half th a t  of th e  to ta l 
F.M.S. production, a lthough larger th a n  th a t  of 
Selangor, Negri Sem bilan, and Pahang  added 
together.
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In  1926 there  were no dredges in  B anka. Now 
th e re  is one su c tion -cu tte r and tw o bu ck et dredges. 
On Singkep th e  Singkep T in  M aatschappij has 
th e  sam e num ber of dredges, tw o being bucket 
dredges, th e  o th er a suc tion-cu tte r.

Com paring th e  financial results in  1927 for 
B anka and  for th e  M alay S ta tes, th e  profit in  
B anka was 49,279,270 florins which in  S tra its  
dollars is $34,495,489. The ex port d u ty  on tin  
for th e  M alay S ta tes in  th e  sam e y ear was 
$17,704,590. The figures p laced tog eth e r are 
in te re s tin g :—

Production . Profit.
To th e  G overnm ent.

F.M .S. . 876,620 piculs $17,704,590
B anka . 354,270 „  $34,495,489

So B anka w ith  m uch less th a n  half th e  M alayan 
production , had  nearly  double th e  profit. T here 
is an  obvious objection  to  th is  s ta tem en t, nam ely, 
th a t  i t  does n o t tak e  in to  account ind irect revenue 
an d  land-revenue and  land-sales in  M alaya. W h at 
th e  in d irect revenue from  m ines is in  th e  F.M.S. 
would be v ery  hard  to  estim ate , b u t th e  to ta l 
land-revenue and land-sales in  1927 was $6,656,724. 
M oreover, against th is  m ust be reckoned revenue 
in  th e  w ay of custom s and  taxes derived from  th e  
B anka m ining com m unity, which in  1927 num bered 
22,779. In  th e  F.M.S. th e  m ining labour-force 
was 122,888.

The organization b y  th e  N etherlands Indies 
G overnm ent of th e  S ta te  m ining is in teresting . 
The head of th e  G overnm ent is th e  G overnor 
General of the  N etherlands Indies, residing in  Jav a . 
U nder h im  are various technical departm en ts, 
one being th e  D epartm en t of G overnm ent 
Industries. One section of th is  is D ienst van 
den M ijnbouw. U nder th e  D irector of th e  
Mijnbouw, whose headquarte rs are a t  B andoeng, 
is the  B ankatinw inning D epartm ent, th e  D irector 
of which resides a t  M untok. H is staff is d is trib u ted  
among th e  various t in  m ining centres in  th e  island, 
where th e  m ining engineers superin tend  th e  workers, 
b u t as there  are no quarrels betw een neighbouring 
lessees over w ater-rights and  disposal of tailings, 
th e ir  w ork is no t so arduous as th a t  of th e  officers 
of the  F.M.S. Mines D epartm ent. D etails of 
dredging procedure are n o t to  hand  b u t in  th e  case 
of th e  open-cast mines th e  procedure is as follows. 
The B ankatinw inning does th e  prospecting, and 
as th e  alluvium  rests on a fa irly  level bo ttom , 
lim estone being absent, i t  is possible to  get a  fairly  
close valuation  of th e  ground. Chinese th en  proceed 
to  w ork th e  m ine on con tract. Kongsi-houses 
are bu ilt for them  and  electric pow er is supplied 
if necessary from  a cen tral s ta tio n  a t  M antoeng, 
w ith w ater and  m onitors, hoes, etc. T hey  are  th en  
told th a t  th ere  are 5,000 piculs of t in  ore in  the  
particu lar area. If  m ore th a n  5,000 piculs are 
obtained th e  surplus is bought a t  full m ark e t ra tes. 
The gamble in  th e  tran sac tio n  is a ttrac tiv e  : i t  
s tim ulates very  careful boring on th e  one hand  and 
efficient ex traction  on th e  o ther. The ore is sm elted 
in 5 m odern sm elting-w orks d is trib u ted  th rough  th e  
island, excepting some ore m ore difficult to  tre a t, 
which is sen t to  th e  S tra its  T rad ing  Com pany. 
The tin  is sold and  th e  proceeds paid  in to  th e  
G overnm ent T reasury . D uring  th e  years 1923-1927
214,300,000 florins were pa id  in.

On a  v isit to  B anka in  1925, th e  w rite r a fte r 
land ing  a t  Koba, on th e  east of th e  island, was 
shown tw o alluvial mines n ear by. B oth  showed 
p ea ty  and granitic  alluvium . In  one, th e  bedrock

of b lack con to rted  phy llites was exposed. In 
th e  second num erous buried  tree-stum ps were 
causing trouble, b u t on th e  whole th e  tin-bearing 
ground was sandy and easy to  work. T here was 
a b u n d an t w a ter and th e  tailings found th e ir  own 
w ay  in to  th e  sea.

N ear Pangkal P inang  an o th er m ine was visited, 
No. 14, in  coarse g ranitic  alluvium . More interesting 
was No. 24 w hich is in  a “  drow ned valley  "  in  the 
sea. V ast accum ulations of ice a t  th e  poles during 
th e  Pleistocene g laciation caused th e  sea-level 
to  fall and  S um atra , th e  M alay Peninsula, Borneo, 
J ava, and  th e  sm all islands in  betw een, were united 
by  d ry  land  d rained  p a r tly  b y  rivers th a t  flowed 
o u t in to  th e  China Sea n o rth  of w h a t are now 
Saraw ak and  B ritish  N orth  Borneo. In  tin-bearing 
areas, alluvium  w ith  t in  ore was deposited. When 
th e  severe g laciation cam e to  an  end th e  sea-level 
rose again, th e  Peninsula and  islands were separated 
and  som e of th e  valleys contain ing  tin-bearing 
a lluvium  w ere subm erged under th e  sea. In  Malaya 
th ere  are no well m arked  valleys w ith  t in  ore 
subm erged in  th is  w ay. In  Singkep and Banka, 
how ever, t in  is won from  these  “ drow ned valleys.” 
Prof. H . A. B rouw er has po in ted  o u t th a t  on one of 
th e  Singkep rivers th e  low est p a r t  of th e  alluvium 
worked was 17 m etres below th e  presen t sea-level, 
and  th a t  stream -deposits 1,300 m etres from the 
shore a re  ab o u t 10 m etres th ick , th e  sea above 
being 7 m etres deep. T he m ine n ear Pangkal 
P inang , No. 24, ex tended  roughly  half a mile out 
to  sea. T he tin -bearing  ground was alluvium, no 
bedrock  being visible. The sea is shallow here for 
a  long w ay  o u t and  walls of coral an d  m ud had 
been constructed  to  p rev en t th e  sea-w ater flooding 
th e  m ine a t  high tid e . M onitors were used to  cut 
th e  alluvium . F a r th e r  o u t to  sea a  line of 
prospecting  bores was being p u t  down, stages of 
scaffolding being used fo r th e  w ork. On the  coast 
near by  was a  raised beach. F rom  Pangkal Pinang 
th e  w rite r proceeded to  Sungei L ia t, another 
m ining cen tre  fa rth e r  n o rth . Mine 36 a t  th e  la tte r 
place h ad  a  bedrock of g ran ite  and  abundant 
large q u a rtz  boulders. T he alluv ium  consisted 
of stiff w hite  clay, san d y  clay, red  clay, and coarse 
g ran itic  sand. A m ore in te res tin g  m ine was No. 27 
which was on th e  ju n c tio n  of ap lite  carrying tin  
ore, and  phyllites, and  was sim ilar to  several mines 
in  M alaya.

N o n -detrita l t in  ore occurs in  quartz ite  a t 
B u k it Sam bonggiri, b u t  th e re  are no deposits 
in  th e  p a ren t rock th a t  are of g rea t value in 
B anka. A p a rt from  th e  q u a rtz ite  a t  Bukit 
Sam bonggiri th e re  a re  stanniferous granitic  rocks 
o th e r th a n  th e  ap lite  a t  Mine 27. In  one nearB linjoe 
0T 3%  of cassiterite  has been found. Veins of kaolin, 
derived  from  a  gran itic  rock, a re  found carrying 
q u a rtz , zircon, tourm aline, an d  cassiterite . In  a 
gran itic  rock on th e  S. Belam i m etallic sulphides 
were found, including galena w ith  17-63 oz. of 
silver to  th e  ton . W olfram  is n o t comm on in 
B anka. Scheelite, has n o t been recorded, and 
a favourab le  featu re  of th e  tin -o re  concentra tes is 
th a t  "  am ang ” is n o t ab u n d an t. Only in  one place 
does ilm enite  occur in  large q u a n tity  w ith  th e  ore.

T hree favourable factors for w inning th e  ore in 
B anka a r e :— no irreg u lar lim estone bedrock, the 
am o u n t of heav y  im p u rity  in  th e  concentrates 
sm aller th an  in  M alaya, and  generally  th e  alluvial 
tin -bearing  ground is sandy  and  m ore easily  con
cen tra ted  th a n  th e  stiff clays above th e  lim estone 
in  M alaya.
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L E A D -Z IN C  D E P O S IT S  O N  G R E A T  S L A V E  L A K E
The Canadian A lix ing  and Metallurgical Bulletin  

for O ctober contains a  p ap er by  Dr. J . M ackintosh 
Bell on th e  lead-zinc deposits on th e  south  side of 
Great Slave Lake, N orth-W est T errito ry , Canada. 
These deposits have been known for 30 years or more 
and were tested  by  prospectors who had  a ttem p ted  
to  get to  Yukon by  th e  Slave and  M ackenzie Rivers. 
Owing to  th e  ores contain ing  little  silver a ttem p ts 
a t developm ent were no t m ade u n til 1928, when a 
company called N o rthern  Lead-Zinc, L td ., was 
formed for th e  purpose by  Consolidated Mining 
and Sm elting of Canada, V entures, L td ., Atlas 
Exploration Co., and a  B oston Syndicate. This 
company has no t y e t done a g rea t deal of w ork b u t 
the im portance of th e  deposits has been established 
and Dr. Bell's account is w orthy  of record.

The solid rocks in  th e  neighbourhood are  of 
Middle D evonian age and have been divided in to  
three form ations nam ed, in ascending order, the  
Pine Po in t Lim estone, P resq u ’ile Dolom ite, and 
Slave P o in t Lim estone. T he P ine P o in t rocks 
comprise soft grey shaly lim estone, blue to  black 
th in-bedded hard  lim estone, and grey to  brown 
shaly lim estone. The P resqu’ile Dolom ite form ation 
is composed m ainly  of crystalline, in  places 
cavernous, dolom ite and dolom itic lim estone. There 
are also m inor beds of shaly or arenaceous lim estone. 
The Slave P o in t form ation  consists of grey, shaly 
limestone. Above th e  Pine Po in t form ation are the  
various form ations of th e  U pper Devonian. The 
ores a re  contained in  th e  crystalline portions 
of th e  P resq u ’ile Dolomite.

Shrouding th e  solid rocks alm ost everyw here, 
in g reater or lesser am ount, a re  boulder clays of 
Glacial age, and  th e  sands and gravels deposited 
thereon during  th e  re tre a t of th e  w ater of G reat 
Slave Lake. The thickness of th is unconsolidated 
m ateria l varies from place to  place, depending upon

th e  irregular na tu re  of th e  pre-G lacial surface upon 
which i t  was deposited. N ear th e  deposits, th e  
greatest dep th  a t  which solid rock was first 
encountered in  te s t-p ittin g  was about 15 ft.

Up to  th e  p resen t, five deposits of lead-zinc ore 
have been found. W hile these  are apparen tly  
d istinct, exploration  has not proceeded sufficiently 
far to  prove th a t  th ey  m ay no t all be surface 
expressions of a single ram ifying occurrence. 
T hree of th e  deposits lie on w hat is know n as th e  
n o rtherly  line, tw o close together, and th e  th ird  
abou t th ree-quarte rs of a mile d is tan t. The 
rem aining tw o are situ a ted  on th e  sou therly  line, 
which parallels th e  n o rth erly  line and  is ab ou t a 
q u a rte r  of a mile from  it. The deposits on th e  
southerly  line are separated  by  ab o u t a q u a rte r

of a mile of boulder-clay plain. Judg ing  by  th e  
exposures, th ree  of th e  deposits are roughly circular 
in shape and about 250 ft. in  d iam eter. The sm allest 
showing is about 123 ft. by  80 ft., and  th e  largest 
extends for a  length  of 900 ft. and has a  m axim um  
w idth  of 200 ft.

The two lines along which th e  deposits occur 
are considered to  be eroded sh a tte red  axes of low 
anticlinal folds. T heir outcrop is characterized 
by sink-holes, which, in  th e  case of th ree  of th e  
deposits, alm ost surround th em  and appear to  
m ark  th e ir  surface lim itations. The visible sink 
holes are obviously post-Glacial in  age. They are 
thought to  be due to  th e  dissolution of th e  ore 
m inerals, more particu larly  p y rite , and th e  con
sequent collapse of overlying m ineralized dolom ite 
beds, and th e  surface covering of glaciai and 
lacustrine m aterial.

W here th e  deposits are capped by barren  dolom ite 
or dolomite containing negligible am ounts of lead 
and  zinc m inerals, or by  unconsolidated debris, 
th e  surface, a p a rt from th e  sink-holes, gives no

S k et c h  m ap s h o w in g  lo c a tio n  o f  N o r t h e r n  Z in c -L e a d  p r o p e r t y .
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indication  to  b e tra y  th e  occurrences of m ineral 
deposits beneath  ; i t  shows m erely th e  characteristic  
flat country  covered by coarse grass and  occasional 
trees. W here, however, th e  ore actually  outcrops, 
th ere  is little  vegetation  ; th e  soil is occasionally 
rusty , reddish, o r greyish, w ith  com m only con
siderable d e tr ita l m aterial, consisting of th e  ore 
m inerals m ixed w ith  dolom ite fragm ents and 
glacially transported  m aterial. The b est n a tu ra l 
sections of ore a re  those show n on th e  cliff edges 
of th e  sink-holes.

The m etallic m inerals in  th e  lead-zinc deposits 
are galena, sphalerite  (blende), and p y rite , to gether 
w ith  th e  oxidation products of each. Generally, 
th e  galena is coarsely crystalline, showing th e  
characteristic  cubical c leav ag e ; b u t again  i t  is 
more fine-grained and associated in tim ate ly  w ith  
sphalerite. The la tte r  m ineral frequen tly  exhibits 
a botryoidal form, suggesting a  secondary 
fo rm a tio n ; bu t, as s ta ted , i t  is in  places fine 
grained and  associated w ith  galena, and  i t  also 
occurs coarsely crystallized. P y rite , generally 
fine-grained, is found w ith  bo th  th e  o th er sulphides, 
more particu larly  when m ineralization  appears 
to  weaken.

Of th e  oxidation  products, those of iron are  m uch 
th e  m ost conspicuous. In  m any  places th e  
dolomites are m erely sta ined  w ith  brow n and  red 
iron oxides, b u t elsewhere th e re  a re  beds, 3 to  4 ft. 
th ick , of gossanous m ateria l of th is  character. 
Zinc carbonate is ap p aren tly  rare , and  w hite  and 
yellow oxides of lead have been found. The gangue 
of th e  ore is chiefly dolom ite, which, in  th e  richer 
m aterial, crum bles rap id ly  on exposure to  th e  
air. Calcite occurs bo th  as in ter-m etallic  m ineral 
filling, or as large crystals in  cavities. T hough 
low silver assays have been found in  all of th e  
deposits, th e  q u a n tity  of th is  elem ent p resen t m ay 
be regarded as negligible.

Though lead and zinc m inerals occur in  g reater 
or lesser am ount th roughou t th e  deposits, beds of 
barren  or nearly  barren  m ateria l are in terstratified  
w ith  others contain ing  a high m etallic con ten t, 
which dim inishes or increases laterally . A p art from  
th is  m ineralization of favourable beds, th e  ore 
occurs in  vertical or inclined masses of h ighly  
irregular shape, as fa irly  closely-spaced sm all 
lenses in  crum bly dolom ite, and as th e  cem enting 
m aterial of dolom ite fragm ents, th u s form ing a 
sort of breccia. The stren g th  of th e  m ineralization  
would appear to  be g reatest along lines parallel 
to  th e  p rincipal jo in t p lanes and  to  w eaken outw ard 
therefrom  in  favourable beds. T hinly  stra tified  
beds of re la tive ly  im pervious nonporous dolom ite 
are un-m ineralized or con tain  only occasional 
crystals of th e  sulphides. C ertain  features suggest 
a roughly zonal arrangem en t of th e  th ree  m etallic  
elements, w ith  lead more conspicuous tow ards th e  
centre of th e  deposits and  zinc and  iron  in  tu rn  
tow ards th e  peripheries.

The deposits show evidence of considerable 
oxidation  to  th e  g rea tes t d e p th  reached by  any  
prospecting sha ft (55 ft. on A ugust 1, 1929), th e  
oxidation  n a tu ra lly  being m ost ap p aren t w here iron  
m inerals are present. H ighly  oxidized beds occur 
in  places below those which show no obvious 
oxidation. Open caverns surrounded b y  gossanous 
m aterial have been encountered in  te s t-p ittin g  in  
ore and in  ba rren  dolom ite.

The deposits possess a general sim ila rity  to  those 
of th e  sam e elem ents occurring in  th e  T ri-S ta te  
region of th e  Mississippi valley. The q u a n tity  of

ore would appear to  be considerable, b u t i t  rem ains 
to  be proved, by  th e  exploration  now in  progress, 
w hether th e  am ount is sufficient to  w arran t early 
in tensive developm ent as a m ining enterprise. 
T he q u a lity  of th e  ore is generally good, in  places

judged by  th e  following 55 ft. 
to  th e  bo ttom  of th e  s h a f t :

section, from

Footage. Lead.
0/

Zinc.
0/

0— 18
/o

43-29
/o

16-87
18— 30 20-65 26-25
30—42 6-90 4-65
42— 55 9-01 5-60

A correct diagnosis of th e  mode of form ation of 
th e  lead-zinc deposits of G reat Slave L ake would 
probab ly  a id  in  d irecting  th e ir  exploration, and 
m ight assist in  gauging th e ir  probable ex ten t, but 
th e  am oun t of exploration  so fa r done is insufficient 
to  w arran t, a t  th is  stage, th e  advance of a theory 
which could be regarded as o th er th an  mere 
speculation.

B r i t i s h  S o m a l i l a n d  M in e r a l s .— The Colonial 
R ep o rt on B ritish  Som aliland for 1928 contains 
brief references to  m ineral investigations. In 
quoting  these  i t  is ap p ropria te  to  refer readers to  
th e  a rtic le  on th e  geology and  m inerals of this 
p ro tec to ra te  w ritten  by  R . A. F arquharson  in the 
M a g a z in e  for M ay and  Ju ne , 1926.

As a  resu lt of th e  d iscovery of gold in  th e  residues 
of a  gum  sam ple sen t to  an  English  confectionery 
firm in D ecem ber th e  d irec to r of th e  Geological 
Survey  m ade a  p re lim inary  investigation  in to  the  
possib ility  of th e  occurrence of th e  m etal in  the  area 
from  which th e  gum  was obtained. An exam ination 
was m ade to  determ ine its  geological struc tu re  and 
com position, and  to  ascertain  w hether quartz 
reefs, qu artz  veinlets, acid dykes, or lode were 
p resen t in  i t ,  and  w he ther a lluv ial gold existed 
in  th e  “ tu g  ” sands. A "  tu g  ” is a sandy river 
bed, d ry  excep t d u ring  rains. M ost of th e  area 
consists of more or less m etam orphosed sedimen
ta ry  slates from  light-grey  to  n early  b lack  in colour, 
dipping chiefly vertica lly  and  strik ing  uniformly 
n o rth  and  sou th . T he whole of th e  sla te  series is 
seam ed w ith  q u artz  reefs, q u a rtz  vein lets, and aplite 
and g ran ite  dykes. Some of th e  q u a rtz  and  veinlets 
and  reefs were d istin c tly  “ favourable ” and samples 
were collected and  sen t to  th e  Im perial In stitu te  for 
assay. F rom  w hat was seen, i t  is advisable th a t 
all foothills from  D abgado t to  E rsh ida  should be 
exam ined in  th e  near fu tu re .

The holders of th e  m ica concession, referred to in 
rep o rt for 1927, sen t o u t during  th e  y ear th e ir  own 
m ining engineer to  exam ine th e  p ro p e rty  in  the  
ligh t of th e  developm ent w ork done, th e  am ount 
of saleable m ica ob tained , and  th e  com parative 
figures for resu lts and  expense. T he rep o rt of th e  
exam ining engineer being unfavourab le  to  th e  
p rospects of th e  syndicate— though  some good 
m ica was obtained— th e  concession was abandoned.

In  N ovem ber a  p a r ty  including tw o geologists 
and  a surveyor began  w ork on th e  petro leum  
concession g ran ted  to  th e  A nglo-Saxon Petro leum  
Co. The p relim inary  operations of th e  geological 
survey  are  n o t y e t com pleted.

A concession for th e  p roduction  of sa lt from  brine 
springs and pans a t  Zeilah was g ran ted  d u ring  th e  
year and  early  w ork on th e  concession is expected .
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S H O R T  N O T IC E S
Rio T in to .—T he O ctober Bulletin  of th e  In s ti tu 

tion of Mining and  M etallurgy contains notes by
H. R. P o tts  on converting  low-grade m a tte  a t  
Rio Tinto. E x tra c ts  from  a  p ap er on sm elting a t  
Rio T into , by  th e  sam e au th o r, were given in the  
Mag a zin e  for Septem ber.

C in n ab ar .— Economic Geology for S ep tem ber- 
October contains an article  by  J ohn T. Lonsdale on 
an underground placer c innabar deposit in Texas. 
An open sink-hole in lim estone has been filled 
with clay containing lim estone and c innabar 
fragm ents.

The G ro w th  of M a g n e t i te  C r y s ta l s .— R esults 
arising from  an investigation  of th e  m ineral com 
position and stru c tu re  of iron-ore s in ter are des
cribed by G. M. Schw artz in Economic Geology 
for Septem ber-O ctober. Inform ation  on th e  grow th 
of m agnetite crystals has been obtained.

A n thrac ite .— In Technical Publication No. 234 
of the American In s titu te  of Mining and M etallurgical 
Engineers H . G. T urner continues his description 
of work on th e  con stitu tio n  and n a tu re  of 
Pennsylvania an th rac ite . Com parisons w ith  
bitum inous coal are made.

The M ic r o s c o p e  in  O r e - d r e s s in g .— R esults of 
microscopic studies of mill p roducts are given by
H. S. M artin in Technical Publication No. 255 of 
the American In s titu te  of Mining and M etallurgical 
Engineers. A ctual exam ples show th a t  such 
studies have been an aid  to  operation a t  the  
U tah Copper Mills. *

C opper Q ueen .— C oncentrating  operations a t  
Copper Queen are outlined in Engineering and 
M ining Journal for October 12 b y  Charles W. Tully.

N ova S c o t ia .—The Geological Survey B ranch 
of the  Dom inion D epartm en t of Mines a t  O ttaw a 
has published M emoir 156 b y  D r. W y a tt  Malcolm, 
dealing w ith  th e  Gold Fields of N ova Scotia. The 
work has been com piled largely from  th e  results of 
investigations by  Dr. E. R . Faribau lt.

In s p ira t io n .— Engineering and M ining Journal 
for October 19 and 26 contains an article  by  H arold 
W. Aldrich and W alter G. Sco tt on th e  practice  
employed in leaching m ixed oxide and sulphide 
copper ores a t  Inspiration .

F lour  G old .—The recovery of flour gold from  
river sand in California is described by  Edwin A. 
Sperry in th e  Engineering and M ining Journal for 
October 12.

F lo ta t io n  of  Zinc  B le n d e .— In Technical 
Publications Nos. 247 and  248 issued by  th e  
American In s titu te  of Mining and M etallurgical 
Engineers, O. C. R alston, C. R . K ing, F. X. 
Tartaron, and W . C. H u n te r  discuss th e  reason 
why su lphate  of copper acts as an ac tiv a to r in the  
flotation of sphalerite, and  give th e  results of 
investigations re la ting  to  th e  action  of o ther salts 
of copper. They show th a t  th e  copper sulphate 
forms an invisible b u t physically  detectable film 
of cupric su lphide on th e  surface of th e  sphalerite  
particles, and th a t  no o th er sa lt is as active in th is 
way as th e  su lphate.

R E C E N T  P A T E N T S  P U B L IS H E D
P V  A copy o f  the specification o f  a n y  o f  the p a ten ts m entioned in  

this colum n can be obtained by sending  Is. to the Patent Office, 
-Southam pton B u ild in g s , Chancery Lane, London, W .C . 2, w ith  
a note o f the num ber and year o f the p a ten t.

6,077 of 1928 (288,250). B o z e l - M a l é t r a
S o c ié t é  I n d u s t r ie l l e  d e  P r o d u it s  Ch e m iq u e s , 
Paris. The th erm al d isin tegration  of chrom e ores

in s ta tio n a ry  h e a rth  furnaces, using ag ita tion  by 
ro ta tin g  arm s. The ore m ay  be m ixed w ith  fuel 
or th e  h eating  m ay  be to ta lly  external.

6,509 of 1928 (303,055). B a lz - E r z r o s tu n g
G E S E L L S C H A F T  M IT  B E S C H R A N K T E R  H A F T U N G , 
Gleiw itz, Germ any. A process for calcining zinc 
blende and  sim ilar ores in  w hich th e  ore passes 
dow nw ards th rough  a series of roasting  cham bers 
arranged  zig-zag fashion, w hile th e  roasting  air 
passes upwards.

10,302 of  1928 (318,301). E d g a r  A r t h u r
A sh c r o f t , A shburton . C hlorination m ethods in 
th e  m etallu rgy  of base m etal ores.

16,340 of  1928 (318,314). T h o m a s  Ja m e s
T a p l in , B r u c e  T a p l in  and  M eta ls  P r o d u c tio n  
L im it e d , London. T rea tm en t of oxidized copper 
ores in which th e  ore is m ixed w ith  solid carbonaceous 
m a tte r  and  h eated  in th e  presence of a  halogen or 
halogen com pound.

19,413 of  1928 (317,952). H e n r y  E d w in
Co l e y , London. A m ethod  of in te rn ally  h eating  
ore-reducing furnaces w hich will obviate th e  use 
of excess air.

19,565 of  1928 (317,953). T h e  B r i t i s h  R o p e 
w a y  E n g in e e r i n g  Co., L td . ,  and H . F. H . S h ie ld s ,  
London. Means for conveniently  rem oving buckets 
from  an aerial ropew ay and for replacing them .

20,928 of  1928 (317,961). T h o m a s  T w y n am ,
R edcar. A cheap m ethod  of separa ting  m agnesia
in a fa irly  pure s ta te  from  dolomite.

21,136 of  1928 (294, 541). E r n s t  K e l s e n ,  
V ienna. A new process for e lectrolytically  m anu
factu ring  m eta l sheets and tubes, particu larly  of 
iron, by  m eans of ro ta tin g  cathodes.

21,840 of  1928 (318,355). F r e d e r i c  L o u is
W a r d , Oakland, Michigan. The excavation of 
sand or sim ilar m ateria l from  subaqueous deposits 
b y  suction  m ethods.

'22,203 of 1928 (318,359). M ic h a e l  G e o r g e
Co r so n , New York. New nickel alloys consisting 
m ainly of copper and nickel w ith  silicon, beryllium  
and various o ther m etals in small am ounts.

31,683 of  1928 (305,458). A lu m in iu m  I n d u s t r i e  
A.G., Neuhausen, Sw itzerland. Im provem ents in 
th e  electro ly tic  production of alum inium .

33,520 of 1928 (318,431). V e r e i n i g t e
A l u m in iu m -W e r k e  A.G., L ausitz, Germ any. 
Im proved cathode and anode in electrolytic 
alum inium  furnaces, electrolytically  active areas 
of th e  electrodes being kep t in a proportion  of 
p rac tica lly  1 : 1 .

36,487 of 1928 (318,067). G ia n  A l b e r t o
B la n c , Rome. D uring th e  trea tm e n t of leucite 
and sim ilar silicates by  hydrochloric acid for th e  
recovery of potash, ferric chloride m ust be removed 
from  solution. In  th is  p a te n t th e  leach liquor 
is handled in such a w ay  th a t  ferric chloride is 
deposited and can be separated.

NEW BOOKS, PAM PHLETS, Etc.
[^ " C o p ie s  of th e  books, e tc ., m en tioned  below  can  be o b ta in ed  

th ro u g h  the  T echnical B ookshop of The M in in g  M agazine, 
724, S alisbury  H ouse, L ondon , E .C . 2.

A P r e fa c e  to M in in g  I n v e s t m e n t .  By F. W . H . 
C a u d w e l l .  Cloth, octavo, 60 pages. Price 
7s. 6d. London : Effingham Wilson.

T in  C o m p a n ie s ’ P o s i t io n .  P ap er backs, 
pocket size, 149 pages. Price 2s. 6d. London : 
W . H . R ickinson and Son.

S ie r r a  Leone .  R eport of th e  Geological D ep art
m ent, 1927-28. P aper folio, 17 pages. Freetow n : 
Governm ent P rin ting  Office.
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T in . B y D r .  C. L. M a n t e l l .  C loth, octavo, 
366 pages, illu stra ted . Price  $7.00. An Am erican 
Chemical Society M onograph. New Y ork : The
Chem ical C atalog Co.

T h e  S tr u c tu r e  of  A s ia .  E d ited  by  P r o f .  J . W . 
G r e g o r y .  Cloth, octavo, x i +  227 pages,
illu stra ted . Price  15s. London : M ethuen and  Co.

M in es  : Y ear  1928. L is t of Mines in  G reat 
B rita in  and  th e  Isle of Man. Prepared  b y  H . M. 
Inspectors of Mines. P ap er backs, 393 pages. Price 
18s. 6d. London : H .M . S ta tio n ery  Office.

T h e  M in in g  L aw s of  th e  B r i t i s h  E m p i r e  an d  
of  F o r e ig n  C o u n tr ie s .  Vol. V. A u s t r a l ia .  
P a r t  I. N ew  S o u th  W ales .  P rep ared  for th e  
Board of Governors of th e  I m perial In s ti tu t e . P ap er 
boards, 378 pages. Price 21s. London : H.M . 
S ta tionery  Office.

P r o v in c e  of N o v a  S c o t ia .  R ep o rt on th e  M ines, 
1928. P a r t  2. P ap er backs, 238 pages. H a lifax  : 
D ep artm en t of Pub lic  W orks and Mines.

K o o te n a y  D is t r ic t ,  B ritish  Columbia. Slocan 
Sheet. Map on scale 63.^„0. Paper, price 25 cents. 
O ttaw a : D ep artm en t of Mines.

B u lle t in  of  t h e  I m p e r ia l  In s t i tu te .  Vol. xxv ii. 
No. 3. 1929. P ap e r backs, pp. 277-440. Price  
3s. 6d. London : John  M urray.

T a n g a n y ik a  T e r r i to r y .  L and D evelopm ent
Survey, F irs t R eport, 1928 — 1929. Iringa
Province. P ap er backs, 95 pages, w ith  m ap. 
Price 5s. London : The Crown A gents for th e  
Colonies.

T a n g a n y ik a  T e r r i to r y .  Geological Survey
A nnual R eport, 1928. P ap er backs, 48 pages, 
illu stra ted , w ith  sketch  m ap. Price 4s. D a r Es 
Salaam  : The G overnm ent P rin ter.

B r it i sh  G u ia n a .  R eport on th e  L ands and Mines 
D ep artm en t for th e  y ear 1928. P ap er folio, ix  +  
17 pages. Georgetown, D e m e ra ra : The
G overnm ent P rin te rs .

W estern  A u str a l ia .  R eport of th e  D ep artm en t 
of Mines for th e  year 1928. P ap er folio, 119 pages 
+  78 pages s ta tis tics , illu stra ted . P e r th  : The
G overnm ent P rin ter.

P e r m i s s i b l e  J u n ction  B o x e s .  B y L. C. 
I l s l e y  and R. A. K e a r n s .  P a p e r backs, 19 pages, 
illu stra ted . Price 10 cents. Technical P ap er 454, 
W ashington : B ureau of Mines.

F lu o r s p a r  and C r y o l i t e  in  1928. B y 
H u b e r t  W . D a v is . M ineral R esources of th e  
U nited S tates, 1928— P a r t  I I  (pp. 13-30). Price 
5 cents. W ashington : B ureau of Mines.

G old ,  S i lv e r ,  C o p p e r ,  L ead  a n d  Z inc  in  
N e v a d a ,  in  1927, Mine R ep o rt by  C. N. G e r r y .  
M ineral Resources of th e  U nited  S ta tes, 1927—  
P a r t  I (pp. 509-525). Price  5 cents. W ashington : 
Bureau of Mines.

G old  a n d  S i lv e r  in  1927. B y J . P . D u n lo p .  
Mineral Resources of th e  U nited  S ta tes, 1927—  
P a r t  I (pp. 599-636). Price 10 cents. W ash ing ton  : 
Bureau of Mines.

C iv i l i z a t io n  in  B r i ta in ,  2000 B .C .  B y 
D r .  T. F. G. D e x t e r .  P a p e r backs, 40 pages, 
illu stra ted . P rice  2s. P e rran p o rth , Cornwall :
The New K now ledge Press.

C oal  M e a s u r e  P la n t s .  B y D r .  R. C r o o k a l l .  
Cloth, octavo, 80 pages, illu s tra ted  b y  39 p lates. 
Price 12s. 6d. London : E dw ard  Arnold.

C o m p a r a t i v e  T e s t s  o f  V a r io u s  F u e ls  w h e n  
B u r n e d  in a D o m e s t i c  H o t - w a t e r  B o i le r .  By
E. S. M alloch  and  C. E . B a l t z e r . P a p e r backs, 
92 pages, illu stra ted . Price 20 cents. C a n a d a : 
D epartm en t of .Mines R ep o rt No. 705.

COMPANY REPORTS
Sub- N ige l  .— This com pany belongs to  th e  

Consolidated Gold F ields group and w as form ed in 
1895 to  w ork  a  gold p ro p e rty  in th e  F a r E a s t R and. 
A dditional properties have since been acquired, 
all s itu a ted  in th e  H eidelberg D istric t. The report 
for th e  year ended June 30 shows th a t  656,828 tons 
w as m ined and, a fte r w aste h ad  been sorted above 
and  below ground, 291,400 tons w as sen t to  the 
mill. The o u tp u t of gold w as 261,107 oz., worth 
¿1,107,342, or 76s. p er ton , and th e  working cost 
w as ¿616,183, or 42s. 3d. per ton, leaving a working 
profit of ¿491,159, or 33s. 9d. p er ton . Dividends 
absorbed ¿375,000 equal to  50% . The ore reserve 
is e stim a ted  a t  891,000 tons averaging 18-2 dwt. 
over 22 in., as com pared w ith  986,000 tons averaging 
19-7 dw t. over 24 in. th e  year before. The per
centage of payable footage developed during the 
year w as 36-7% as com pared w ith  42-9% in the 
previous year. The B e tty  Shaft w as sunk 2,812 
ft. during  th e  y ea r and  w as connected in June 
w ith  th e  workings from  No. 1 Shaft on the  28th 
level. This has g reatly  im proved th e  ventilation 
of th e  mine.

G ly n n ’s L y d e n b u r g .— This com pany, controlled 
by  th e  C entral Mining— R and Mines group, was 
form ed in  1895 to  w ork  a group of gold properties 
in th e  L ydenburg d is tr ic t of th e  T ransvaal. The 
rep o rt for th e  y ear ended Ju ly  31 shows th a t  75,300 
tons of ore averaging 8-2 d w t. gold per ton  was sent 
to  th e  m ill w here 25,064 oz. of gold w as extracted 
valued a t  ¿106,153 or 28s. 3d. p er ton . In addition 
silver to  th e  value of ¿170 w as recovered. The 
w orking cost w as ¿98,711, or 26s. 3d. per ton, leaving 
a  w orking profit of ¿7,612, or 2s. p er ton. The 
am o u n t of ore trea te d  w as 700 tons m ore th an  in 
th e  previous year, and  th e  yield 2d. p e r to n  more. 
W orking costs have  decreased b y  6d. per ton to  
26s. 3d. No d iv idend has been paid  since 1921. 
T he ore reserve a t  th e  end of th e  year w as estim ated 
a t  233,200 tons averaging 8-4 dw t. over 19-1 in., 
as com pared w ith  185,788 tons averaging 8-2 dwt. 
a  y ea r ago.

Z a a ip la a t s  T in  M in in g .—This com pany was 
form ed in  1908 to  w ork  tin -m in ing  properties in 
th e  T ransvaal. T he rep o rt for th e  year ended July 
31 la s t shows th a t  25,915 sh o rt tons of ore were 
crushed, and th a t  673 tons of m iddlings, 171 tons 
of sands and  10 tons of slim es were treated , re
covering 266 long tons of concentra tes averaging 
74-4% m etallic tin . In  add ition  19-45 tons of 
concen tra tes were purchased  from  trib u to rs . Of the 
ore trea te d  23,718 tons cam e from  th e  ad it, which 
is in im pregnated  g ran ite , and 2,197 tons was from 
No. 5 pipe. The w orking profit for th e  year 
am oun ted  to  ¿9,771, of w hich ¿8,925 w as absorbed 
as d iv idends equal to  10%. Developm ents 
in  th e  a d it  w orkings are proceeding favour
ably , a new  ore-body hav in g  been encountered 
near th e  a d it en trance , w hile a body of ore 3 f t. 
by  2 ft. averaging 2 '5%  b lack tin  is being followed 
in th e  No. 5 pipe. L ittle  w ork  w as done during  the 
year on th e  valley  a lluv ial w hich  is approaching 
exhaustion , and no m ining or m illing w as done on 
th e  Stavoren mine.

C a m  a n d  M o to r .—This com pany  w as form ed in 
1910 to  w ork  gold-m ining p roperties in  th e  H artley  
d is tr ic t of Southern R hodesia. I t  w as reconstructed  
in 1919. The rep o rt for th e  y ea r ended June  30 
la s t shows th a t  280,000 tons of ore w as m illed, an 
increase of 20,000 tons over th e  prev ious year. B y
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am algam ation and  cyaniding ¿508,871 w as p ro 
duced and ¿75,697 was m ade by  th e  b last-furnace 
unit, where an tim on ia l concentrates are trea ted , 
making a to ta l o u tp u t of ¿584,568, w hich is less 
than th e  previous year by  ¿30,214. The n e tt  
working profit w as ¿234,965 and th e  w orking costs 
were ¿320,376. D ividends absorbed ¿150,000, 
equal to  20% . The ore trea ted  averaged 51s. 8d. 
per ton and th e  to ta l  ex traction  w as 41s. 9d. per 
ton. The w orking cost per to n  was 22s. l id . ,  the  
royalty 2s. Id ., and th e  w orking profit 16s. 9d. 
The ore reserves are estim ated  a t 1,026,500 tons, 
valued a t  51s. 2d. p er ton, as com pared w ith
1,093,000 tons averaging 53s. 8d. th e  year before. 
The reserves are d istribu ted  as follows :■—M otor 
lode, 472,833 tons ; Cam lode, 283,733 tons ; 
and the Petro l lode, 269,934 tons.

S h e r w o o d  S ta r r .— This com pany w as form ed 
in 1923 to  w ork gold deposits eight miles n o rth  of 
the Globe and Phoenix mine in Southern Rhodesia. 
Milling of oxidized ore sta rted  in 1924, and a 
complex sulphide p lan t s ta rte d  in 1926. The 
report for th e  year ended June 30 shows th a t  
56,200 tons of ore averaging 47s. l |d .  per ton 
was milled, as com pared w ith  38,200 tons in th e  
previous year. A t th e  concen tra to r 6,694 tons of 
concentrates w as recovered, of which 1,961 tons 
was trea ted  b y  th e  Cam and M otor Co. The 
cyanide p lan t recovered ¿61,721, and am algam ation 
¿8,489 ; the  concentrate trea ted  a t  th e  Cam and 
Motor yielded ¿19,432, and th e  re -trea tm en t of slime 
¿7,952. The to ta l gold o u tp u t w as ¿97,594 equal 
to  32s. l id .  per ton, a recovery of 70% . W orking 
costs am ounted to  ¿59.494, and th e  B.S.A. Com pany 
royalty  w as ¿4,880, leaving a w orking profit of 
¿33,221, o u t of w hich ¿15,000 w as d istribu ted  
as dividends. The ore reserves are estim ated  
a t 113,000 tons averaging 13'7 dw t., as com pared 
with 128,000 tons averaging 13-25 dw t. a t  th e  end 
of the previous year.

Yarde K err i  G ro u p  T in  M in es .— This com pany 
which works alluvial tin  p roperties in N orthern 
Nigeria has issued th e  report for th e  year ended 
March 31. T in concentra tes am ounting  to  140 
tons was produced, as com pared w ith  155 tons the  
year before. The working profit for th e  year was 
¿1,029, w hich w as carried forw ard. The proved 
reserves are calculated to  contain  1,502 tons of tin  
concentrates. The new  dam  and th e  pipe line 
which had been constructed  to  increase o u tp u t were 
not entirely  successful, chiefly owing to  an 
exceptionally low rainfall, b u t b e tte r  results are 
expected in th e  cu rren t year.

Juga V a lley  T in  A reas .— This com pany, form ed 
in January , 1927, works a lluvial tin  properties in 
Northern N igeria. The rep o rt for th e  y ear ended 
February  28 la s t shows th a t  98J tons of tin  con
centrates was produced, an increase of 46 j  tons over 
the previous year. The y e a r’s w orking resulted in 
a loss of ¿8,042, b u t a lthough  o u tp u t for th e  curren t 
year shows 100% increase in th e  first six m onths 
it  is n o t considered econom ical fu rth e r to  increase 
production.

N ig e r ia n  B a s e  M eta ls  C o r p o r a t io n .—This 
com pany w as form ed in 1920 to  acquire tin  and other 
properties in N igeria. The rep o rt for th e  period 
Jan u ary  1, 1927, to  June 30, 1928, shows th a t  sales 
of tin  concentra tes b rough t in ¿113,133, and th a t  
during th e  period u nder review  a profit of ¿68,131 
was m ade, of w hich  ¿60,000 w as d istrib u ted  as a 
dividend, equal to  10%. The com pany proposes 
an am algam ation  w ith  Anglo-Nigerian Tin Mines, 
L td ., and  Nigerian Pow er and Tin Fields, L td .

The advantages of th is  am algam ation of adjoining 
properties w ill be more economical w orking, and 
cancellation of in ter-held capital.

N a r a g u ta  K a r a m a  A rea s .— This com pany, 
form ed in 1926, took  over alluvial tin -bearing  
properties in N orthern Nigeria from  th e  N aragu ta  
T in Mines, L td . In  M arch, 1927, th e  Sho areas on 
th e  B auchi p la teau  were acquired. The report fo r 
th e  y ear ended Decem ber 31, 1928, shows th a t  
285 tons of tin  concentra tes was produced, of which 
208 tons cam e from  th e  Sho areas. The ore won on 
th e  K aram a areas was produced m ainly by  trib u te rs . 
The resu lt of th e  y e a r’s w orking showed a profit of 
¿5,032, and  th ere  was a n e t profit of ¿3,701 
w hich has been carried  forw ard.

K a g e r a  (U gan da)  T in f ie ld s .— T his com pany 
w as form ed in 1926 to  w ork a lluvial tin  p ro p erty  in  
U ganda. The rep o rt for th e  y ear ended 
Decem ber 31, 1928, shows th a t  266'2 tons of tin  
concentra tes w as produced, w hich  realized ¿41,997. 
The o u tp u t in th e  previous year w as 139 tons. The 
n e t  profit for th e  y ear am ounted  to  ¿23,198 and 
¿20,000 w as d istrib u ted  as dividends, equal to  20% . 
For th e  cu rren t year th e  o u tp u t to  th e  end of 
Septem ber shows an increase of 50 tons over th e  
corresponding period of la s t year, and th e  proved 
reserves are equal to  six  years’ o u tp u t a t  th e  p resent 
increased ra te . The com pany holds a  10% in te re s t  
in  1,800 square miles in U ganda and T anganyika, 
w hich  are being prospected by th e  B illiton Tin 
Group.

T e m o h  T in  D r e d g in g .— Form ed in 1927, 
th is  com pany took  over alluvial tin-bearing pro
p e r ty  in M alaya from  Ipoh T in Dredging, L1d. 
The rep o rt for th e  year ended June 30 shows th a t  
th e  dredge trea te d  620,450 cubic yards of ground, 
w hich yielded 163 tons of tin  concentrates. The 
area  worked o u t am ounted to  9 acres. The y ea r’s 
w orking resulted in a ne t profit of ¿6,416, of which 
¿4,200 was d istrib u ted  as dividends. The com pany 
has acquired a fu rth e r 10 acres of ground on 
trib u te , and th e  dredge is now w orking th is  area.

E a s te r n  S i a m  T in  D r e d g in g .— T his com pany 
was form ed in 1925 to  acquire alluvial tin  properties 
in th e  province of Surasthradhani, Siam. The rep o rt 
for th e  year ended Decem ber 31, 1928, shows th a t  
th e  dredge s ta rte d  w ork  in th e  previous M arch and 
up  to  th e  end of th e  year i t  had  trea te d  505,000 
cubic yards of ground, recovering 102-43 tons of 
tin  concentrates. The revenue from  th e  sale of 
tin  ore am ounted to  ¿13,735, b u t th e  year s w orking 
resulted in a loss of ¿9,212, which is a ttr ib u ted  
m ainly  to  difficulties m et w ith  in w orking the  
ground. D uring the  curren t year a ltera tions were 
m ade to  th e  dredge to  overcome w orking troubles, 
b u t th e  dredge sank in April and has had to  be 
salvaged. I t  is now ready  to  s ta r t  w ork  again, b u t 
an issue of ¿30,000 debenture stock is being made 
to  provide w orking capital.

C h o se n  C o r p o r a t io n .— This com pany was 
form ed in 1923 as th e  Chosen Syndicate to  take 
over a gold-mining concession in Korea. The 
actual m ining is done by th ree  Japanese companies, 
all th e  shares of w hich are held by  th e  Corporation. 
The report for th e  year ended June  30 la s t shows 
th a t  a t  th e  G reat N urupi mine th e  milling p lan t 
trea ted  93,571 tons of ore producing bullion w orth  
¿125,072. The ore trea ted  was 310 to n s 'less  th an  
in th e  previous year, and th is  was due to  lack of 
sufficient power. W ork was com m enced in 
November, 1928, on th e  erection of 115 miles of 
high tension transm ission line from th e  p lan t of 
Chosen Denki Ivaisha a t  Pyeng Y ang and  pow er
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w as tu rn ed  on on Ju n e  1, 1929. The success 
a tta in e d  during  th e  la s t m on th  of th e  y ea r u nder 
review  when th e  previous m on th ly  average tonnage 
was exceeded b y  1,100 tons augurs well for fu tu re  
operations. Ore reserves a t  th e  end of th e  year 
were estim ated  a t  198,850 tons averaging 7-16 dw t. 
gold, as com pared w ith  154,102 tons averaging 
7-57 dw t. th e  year before. Now th a t  more pow er 
is available i t  is expected th a t  developm ent in 
th e  deeper levels of th e  m ine will be expedited . 
A nother featu re  is th a t  owing to  th e  em bargo on 
th e  exporta tion  of gold by  th e  Japanese G overn
m ent i t  has n o t alw ays been possible to  sell th e  gold 
o u tp u t a t th e  m ost favourable price. This em bargo 
is expected to  be lifted  in 1930. The operating  
costs on th e  93,571 tons trea ted  w as 19s. 6d. pe r 
ton  as com pared w ith  19s. 7d. in th e  previous 
year, and  an overall ex traction  of 85-39% w as 
obtained. The unw atering  of th e  E a s t N urupi 
m ine has been comm enced, and  a geological survey  
of th e  concession com pleted. The w orking profit 
on th e  G reat N urupi m ine was ¿32,838, and  th e  
n e t profit of th e  C orporation ¿10,113, w hich w as 
carried forw ard.

J an tar  (C o r n w a l l ) .—T his com pany w as form ed 
in  Decem ber, 1927, and com m enced operations a t  
th e  Porkellis m ine on Ja n u a ry  1, 1928. The rep o rt 
for th e  period ended M arch 31 la s t shows th a t  
25,217 tons of ore was milled, yielding 208 tons 
of b lack tin . The overall w orking costs were 
22s. 8d. per ton, and  th e  15 m onths w orking have 
resulted  in a  loss of ¿6,085. I t  has been 
decided to  scrap th e  old pow er u n its  and  electrify  
th e  p lan t, a fu rth e r sum  of ¿4,205 hav ing  been 
w ritten  off for th is  purpose, and when funds are 
available a slimes p lan t will be erected. The ore 
reserves a t  M arch 31 are estim ated  a t  71.000 tons 
of ore of an ex trac tab le  value of 19-5 lb. of b lack  
tin  pe r ton . Since th e  new  com pressor was installed  
in August, 1928, developm ent w ork has progressed 
favourab ly  on th e  W heal Cock lode, w here 1,025 ft. 
have been driven averaging 28-54 lb. b lack  tin  
over 6-05 f t., and  on th e  Old M an’s lode, w here 
957 ft. have been driven averaging 28-56 lb. b lack 
tin  over 4-94 ft.

D IV ID E N D S  D E C L A R E D
A m e r ic a n  S m e l t i n g  an d  R e f in in g .—  $1, less 

tax , payable N ovem ber 1.
A n a c o n d a  C o p p er .— 11.75, less tax , payable 

N ovem ber 18.
A r a m a y o  M ines .— 5% , less tax , payable  

N ovem ber 1.
C h a n g k a t  T in  D r e d g in g  .— Is., less ta x , payable  

October 31.
C h ic a g o - G a ik a  D e v e l o p m e n t .— Is., less tax , 

payable O ctober 12.
C o n s o l id a t e d  G o ld  F ie ld s  of  S o u th  A f r ic a .—

15%, less tax .
El Oro M in in g  and  R a i lw a y .— Is. 0£d., less 

tax , payable  N ovem ber 9.
F r e sn i l lo .— 25 cents, less ta x , payab le  N ovem 

ber 21.
G a ik a  G o ld .—6d., less ta x , payab le  O ctober 31.
G eev o r .— 6d., less ta x , payab le  O ctober 31.
G old  F ie ld s  R h o d e s ia n .— 6d., less ta x , payable 

N ovem ber 14.
K ent (F.M .S.)  T in  D r e d g in g .  — 5% , less tax , 

payable D ecem ber 4.
K inta  K ella s  T in .— Is., less tax , payable 

O ctober 15.

L a m p a  M in in g .— 3 |% , less tax .
M a z a p i l  C o p p e r .— 5% , less ta x .
M in in g  C o r p o r a t io n  o f  C a n a d a .— 12£ c., less 

ta x , payab le  Dec. 19.
M o u n t  L y e l l .— 2s. 9d., payab le  D ecem ber 18.
M o u n t  M o r g a n .— 3s., less tax , p ayab le  January

N o r t h  B r o k e n  H i l l .—2s., and  bonus Is., 
less tax , payab le  D ecem ber 9.

P a h a n g  C o n so l id a te d .— P ref. 11 \% ,  Ord. 15%, 
less tax , payable  D ecem ber 4.

P e t a l i n g  Tin .— 15%, less tax , payab le  October 30.
P r e m i e r  (T ra n sv a a l)  D i a m o n d . — Pref. 6s. 3d., 

less ta x , payab le  O ctober 31.
St.  John d e l  R ey .— Pref. Is., ta x  free ; Ord. 6d., 

less ta x , payab le  D ecem ber 6.
S u n g e i  Way.— 5% , payable O ctober 28.
T e k k a > T a ip in g .— 3d., less tax , payab le  October 

31.
Te m o h  T in .— 9d., less tax ., payable  Novem ber 8.
U n io n  C o r p o r a t io n .— 2 s., less tax , payable 

N ovem ber 21.
U n i te d  A fr ic a n  E x p lo r a t io n .— Is. 4-4d., less 

tax , payab le  N ovem ber 1.
U n i te d  E x p lo r a t io n s .— 2§d., less tax , payable 

N ovem ber 2.
W a lla r a h  C oa l  .— Is., p ayab le  D ecem ber 6.
W est A fr ic a n  D i a m o n d  S y n d ic a te .—4Jd., 

less ta x , payable  O ctober 11.
Z in c  C o r p o r a t io n .  —  Preference, 3s. 6d. ;

O rdinary , Is. 6d., less tax , payab le  Ja n u a ry  2.

N E W  C O M P A N IE S  R E G IS T E R E D
A m e i b  T in  M in in g .— R egistered  as a private 

com pany O ctober 19. N om inal cap ital : ¿25,000 
in  ¿1 shares. O bjects : To acquire  in  South-W est 
Africa or elsewhere m ining righ ts , etc . D irectors : 
R. H . Philips (chairm an), J . L. Behrend, C. B. 
H arw ood, D.Sc. (London), M .I.C .E ., L. Portm an, 
J . M. du M ont (director of W hitw orth  Mines). 
Office : 73, B asinghall S treet, E.C. 2.

A n g l o - C a n a d i a n  Z inc .— R egistered  as a private 
com pany  O ctober 7. N om inal c a p i ta l : ¿100 in ¿1 
shares. O bjects : To acquire from  H . A. A. Van 
Someren an op tion  to  acquire any  exclusive licence 
to  m anufactu re  zinc in C anada b y  a process known 
as th e  Coley Process.

M a n g a n e s e  C o r p o r a t io n ,  1929 (B r i t i sh  Sales) .  
— R egistered  O ctober 4. N om inal c a p i ta l : ¿5,000 
in ¿1 shares. O bjects : To carry  on th e  business of 
brokers of, agen ts for, and  dealers in ores, minerals, 
m etals, and  m eta llic  alloys, etc.

P a le s t i n e  P o ta s h .— R egistered w ith  a capital 
of ¿400,000 div ided in to  230,000 ¿1 seven and 
a  ha lf p er cent. Preference, 150,000 ¿1 shares, 
to  be issued e ith e r as Preference or O rdinary“ 
and 400,000 Is. O rd inary  shares. O b je c ts : To 
operate  th e  concession g ran ted  by  th e  Govern
m ents of Palestine  and T ran sjo rd an ia  for the 
ex traction  of sa lts  from  th e  D ead Sea. D irectors : 
Lord L y tto n , Israel B. B rodie, B. Flexner, E. 
F riedm an, E . W . D. T ennan t, F . M. W arburg, 
M ajor T. G. Tulloch, Moise Novom eysky, and 
D avid Lyell.

P u r u n i  S y n d i c a t e . — R egistered O ctober 26. 
N om inal c a p i ta l : ¿100 in 2s. shares. O bjects :
To acquire and  w ork m ining righ ts . N egotiations 
are proceeding w ith  th e  view  of acquiring  an in te res t 
in a m ineral p ro p e rty  in B ritish  G uiana. Office : 
11, D uke S treet, W.C. 2.


