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E D IT O R IA L
A GEOLOGICAL survey of K enya will 

certainly fill a long-felt w ant, the lack 
of such a body being referred to elsewhere 
in this issue. I t  is welcome news, therefore, 
to learn th a t Sir A lbert E. Kitson left last 
m onth for Kenya to inaugurate this much- 
needed survey. He has as his assistant 
Mr. R. M urray-Hughes, who will carry on 
the work on the return  of Sir A lbert in about 
six m onths’ tim e.

T H IS year the Institu tion  has decided to 
award two gold medals, one to Sir H. C. 

Harold Carpenter, in recognition of his 
em inent services to  m etallurgy, and a second 
to Dr. T. A. Rickard, in recognition of his 
work in the advancem ent of mining 
engineering. The Consolidated Gold Fields 
of South Africa gold medal goes to Mr. P. J . 
Crowle for his work on ground movement and 
m ethods of support on the Kolar goldfield, 
and the same com pany’s premium to Prof. 
B. W. Holman for his research on flotation 
reagents. The W illiam Frecheville students’ 
prize is awarded to M,r. G. F. H atch  for his 
paper on “ Check Sampling of Diamond 
Drill Holes a t the Trepca Mines, Yugoslavia.”

T H E  intention to erect a statue to the 
memory of Richard Trevithick, the 

inventor of the steam  locomotive and 
pioneer in the use of high-pressure steam, 
was announced in our Camborne column in 
May, 1929. The memorial is to have a  two­

fold character, the  erection of the statue
and the establishm ent of a scholarship
fund to  provide free instruction at the 
Camborne School of Metalliferous Mining. 
A representative gathering is anticipated 
a t the unveiling ceremony by Prince George 
a t Camborne on May 17, when the Institu­
tion will be represented by the president,
Mr. Pellew-Harvey. I t  m ight be added
th a t an interesting paper by  J . Harvey 
Trevethick on the life and inventions of his 
g reat-grandfather was summarized in T h e  
M in i n g  M a g a z in e  of October, 1920.

IN the M a g a z in e  for December last our 
Ipoh correspondent drew attention to 

proposals which were then on foot in Malaya 
favouring a policy of decentralization. 
Further reference to this m atter is made in 
this m onth’s le tter and it is felt th a t such 
far-reaching changes as are apparently  
contem plated should receive wider attention. 
In  effect, it would seem th a t local govern­
m ent for each of the States in the Federa­
tion is proposed in order th a t differences 
between adm inistrative methods in the 
Federated and U nfederated States m ay be 
lessened, the seat of government being 
removed to Singapore. The removal of the 
Mines D epartm ent from the principal mining 
district can hardly be regarded as helping the 
industry.

T esting A lluvial D eposits
A paper by Mr. W. R. Rumbold presented 

before the Institu tion  of Mining and 
Metallurgy early in 1928 created a great deal 
of in terest among those engaged in alluvial 
mining, the discussion revealing such a 
diversity of views on certain important 
aspects of this branch of the profession that 
it was finally decided by the council to set 
up a committee to examine and report on 
the conditions under which alluvial areas 
were tested. The subject was again brought 
to the fore a t the April meeting of the 
Institu tion  by the first paper to be read— 
“ System atic Sampling of Alluvial Deposits 
by the Banka D rill,” by Mr. P. R. Lake. 
The scope of Mr. L ake’s thesis is examined 
here, while a more detailed sum m ary appears 
elsewhere in this issue. The attendance at 
the meeting was, perhaps, equally attracted 
by the prospect of hearing the views of the 
committee referred to, and those present 
could hardly have been disappointed, 
the discqssion on Mr. Lake’s paper being 
keen and to the point, while Mr. C. B. 
Brodigan reviewed the work of the 
committee.

I t  will be recalled th a t one of the most 
contentious points raised by Mr. Rumbold’s 
paper was the determ ination of the number 
of bores to be pu t down in a given area, 
or, as it might be called, the holes-per- 
acre question. The m any differing views 
apparently  held by those well qualified to 
express an opinion were certainly calculated 
to create uneasiness among junior members, 
who felt th a t their first task m ight involve a 
decision on such a point. I t  m ay be said, 
however, th a t a study of Mr. Lake’s paper 
reveals a scheme of boring which should be 
of great assistance to those undertaking the
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examination of an alluvial area for the first 
time and in this respect a t least is of con­
siderable value. The au thor’s scheme may 
be described, in his own words, as a system 
of uniformly-decreasing squares, wherein 
every hole is given equal weight and bears 
the same responsibility, by which, it is 
claimed, the sampling of alluvial deposits is 
simplified, there being at the same time a 
gain in economy and accuracy. Briefly, the 
various stages in the scheme are as follows : 
First, a series of scout bores at the corners 
of 8-chain squares, whereby the economic 
boundaries within the property are roughly 
defined, the series involving one hole per 
6'4 acres ; secondly, normal bores a t the 
corners of 4-chain squares, equal to one 
hole per T 6 acre, workable boundaries being 
thus fixed to within two chains ; thirdly, 
check bores at the corners of 2-chain squares 
—one hole per 0-4 acre—proving up the 
property; and, lastly, the delineation of 
patchy areas by close boring, sinking holes 
at the corners of 1-chain squares—th a t is, 
a density of 10 holes per acre. The stage to 
which it m ay be considered necessary to 
follow this plan will depend, of course, on the 
uniformity of the results obtained, but the 
author claims th a t the system will eliminate 
to a large extent the errors tha t are constantly 
occurring in the mineral valuation of such 
deposits. The paper also deals with the 
Banka drill and its use and with the recording 
of results, concluding with a description of 
the method by which mineral values are 
computed. After a brief introduction of his 
paper by the author, the discussion was 
opened by Mr. E. T. McCarthy, who had 
something to say on the dangers of the 
standardization of drilling methods, a point 
stressed by several -of the later speakers, 
many of whom were of opinion th a t certain 
deposits—such as those along well-defined 
valleys—would be sampled better by bores 
set out on lines laid a t right angles to the 
stream course. In addition to Mr. Brodigan, 
whose remarks are dealt with in the following 
paragraph, those members joining in the dis­
cussion included Messrs. Morgans, Bolt, Inder 
—who called attention to the importance of 
correct estimations of gravel sizes and to 
the correlation of drilling results with 
actual winnings—Naish, H atton, Rumbold, 
and Underwood - Jarvis, the last-named, 
since so m any had referred especially to 
the sampling of alluvial tin deposits, 
dealing with gold placer work. Members 
found many points in the paper where

they were a t variance with the author, 
bu t there can be little doubt th a t the 
presentation of a clearly-defined scheme of 
this nature should be of the greatest value, 
especially, as already indicated, to junior 
members of the profession.

The remarks of Mr. Brodigan during the 
discussion were of more than usual im port­
ance, embodying as they did the conclusions 
of the committee on alluvial valuations set 
up by the council. This committee, which 
comprised Messrs. Rumbold, Inder, Scrutton, 
Trew artha-Jam es, Pawle, Thorne, and 
Brodigan, the last named acting as chair­
man, has progressed sufficiently far in its 
labours to offer certain tentative conclusions 
for consideration. The speaker emphasized 
th a t in the course of its work—which, it 
m ust be remembered, was in part an attem pt 
to raise the status of the alluvial side of the 
profession—it had been realized tha t the 
present haphazard fashion in which reports 
on alluvial areas were sometimes presented 
to the public was detrim ental, and it was, 
therefore, of the utm ost importance tha t 
members interested should respond to the 
committee’s request for comment and criticism 
of the provisional conclusions. The following 
notes summarize briefly the committee’s 
findings, which are given under seven 
head ings: First, two holes per acre is
considered a useful number of bores on which 
to report, unless the engineer in charge has 
sound reasons for taking a different course, 
while the check afforded by calculating 
values on the samples from alternate bores 
is recommended ; secondly, the manner in 
which bore samples are measured should be 
stated in the re p o r t ; thirdly, sampling results 
should not be stated in term s of mineral 
alone, other facts, such as yardage, depth of 
ground, and weight of concentrate, should 
be given, while, in addition, prices on which 
values are based should be clearly stated, as 
well as factors which may affect subsequent 
working ; fourthly, widely differing sample 
values should be treated carefu lly ; fifthly, 
British units are recom m ended; sixthly, 
“ ore ” should not be used in referring to 
alluvial deposits, “ wash ” being considered a 
better term  ; and, finally, reserves should 
not be given in reports unless the manner in 
which they have been determined is also 
given. I t  will be seen, therefore, th a t w hat­
ever be the outcome of the discussion on these 
recommendations, they would, if they 
became standardized, afford a useful skeleton 
on which sound reports might be built and
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the course of discussion upon them  will be 
closely followed. Meanwhile m any members 
of the profession cannot bu t feel th a t the 
formulation of such a scheme as Mr. L ake’s, 
together w ith the guiding recommendations 
of the committee, go a long way towards 
placing alluvial valuation on a surer basis.

Gold in  Kenya and U ganda
The gold-producing potentialities of the 

W est Coast of Africa were examined in the 
January  issue of the M a g a z in e , owing to 
the stimulus afforded to prospecting by the 
premium created when this country left the 
gold standard. I t  is only fair, therefore, 
th a t the possibilities for precious m etal 
discoveries in East Africa should receive 
equal attention, particularly as regards Kenya 
and Uganda, and we are indebted to 
Dr. A. W. Groves, formerly of the Uganda 
Geological Survey, for much of the m aterial 
incorporated in this article. Elsewhere in 
this issue the results of reconnaissance work 
in K enya are given and they  form interesting 
reading. For m any years it has been 
custom ary to regard K enya as a colony 
devoid of any mineral wealth beyond the soda 
deposits of Lake Magadi, as perhaps was 
only to be expected in a country generally 
overlain by volcanic rocks of com paratively 
late geological age. There are, however, large 
areas which, even if not altogether free from 
the late volcanics, afford ample opportunity 
for the study of the older rocks of the country 
and it is clearly to these tha t the prospector 
m ust turn. In particular those parts of the 
colony bordering on Lake Victoria, between 
the Nandi Escarpm ent and the K enya- 
Uganda border south of Mount Elgon, as 
well as the country southwards from the 
Kavirondo Gulf to the Tanganyika-Kenya 
border are beginning to yield m aterial 
evidence of their potentiality  to produce 
gold. Only recently the colony experienced 
its first gold rush a t Kakamega, although if 
a well-equipped geological survey had been 
in existence in Kenya some years ago it is 
reasonable to suppose th a t this discovery 
would have been made earlier. K enya has 
not been without her share of prospectors, 
bu t their investigations have been hampered 
by the lack of a Geological Survey D epart­
m ent, although the need of such a depart­
m ent m ust have been recognized, a  member 
of the Geological Survey of Uganda having 
on two occasions been lent to the Kenya 
Government to do reconnaissance work in tha t

colony. I t  is satisfactory to learn, therefore, 
th a t the inauguration of an official survey is 
now well in hand.

Kakamega, the centre of the recent gold 
rush in Kenya, lies about 25 miles north of 
Kisumu, the term inus of the old main line 
of the Kenya and Uganda Railway, on the 
shore of the Kavirondo Gulf of Lake Victoria. 
W ith regard to its location, it will be recalled 
th a t Mr. W ayland pointed out in the course 
of an article in the March issue of the 
M a g a z in e  th a t “ the rem arkably sharp turn 
of the Nile below Nimule and the continuation 
of th a t line in a south-easterly direction by 
the Aswa River is strikingly brought out on 
the map. By projecting th a t line, which 
along the Nile and the Aswa is known to be 
a fault or shatter zone w ith crushing, it will 
be found to run under the south-western part 
of Mount Elgon, and to run  into the fault 
of the Nandi Escarpm ent.” Kakamega is 
only about 15 miles to the west of the foot 
of the Nandi Escarpm ent and on theoretical 
grounds, therefore, it appears very probable 
th a t the mode and period of mineralization 
at K akam ega will turn  out to be comparable 
w ith th a t of the earlier discovered gold- 
producing area to  the south of the Kavirondo 
Gulf.

As regards Uganda, the protectorate has 
been more fortunate than K enya in having a 
Geological Survey D epartm ent, which, 
commencing with a sole member in 1919, 
grew to six during 1929 and 1930. Prior to 
1919 geological knowledge of Uganda was 
extraordinarily meagre, much more so than 
th a t of K enya a t th a t time. The discoveries 
of economic importance in Uganda have all 
been made in the last ten years or so, but 
progress is of necessity comparatively slow 
on account of the nature of the country. 
Gold has been found in small quantities in 
widely different parts of the protectorate, in 
the alluvials of the River Kafu, the streams 
of the W est Nile district, the Nile Valley in 
the E ast Madi, in the Bugishu district near 
Mount Elgon, the shore sands of Lake Albert, 
and in the Kigezi district. The occurrence 
in the alluvials of the River Kafu has been 
fully investigated by the Geological Survey, 
the river now forming a classical example of the 
difficulty which is experienced in prospecting 
quite a good proportion, though not all, of 
the Uganda rivers in th a t it has suffered 
reversal, w ith the result th a t “ the best 
chance of discovery of placer deposits in 
mineralized areas is in pre-reversal gravels, 
in w hat is now a downstream  direction.
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h
This also applies, of course, to much of the 
prospecting for cassiterite. The source of 
the gold in each of these districts, as well as 
in Bugishu, is obscure, but it certainly 
appears to have come from the ancient 
gneisses of the Basement Complex, together 
with its later igneous intrusions. Promising 

U discoveries of gold have recently been made
by a prospector in streams in the forest of 
Lubugole, known as the “ Impenetrable 
Forest,” in the Kigezi district and riorth- 

,7 west of Kabale. The locality is a t an altitude
of over 7,000 feet in difficult country, with 

C juvenile streams, heavy rainfall, and mists.
; The alluvial gold is coarse, shows little sign
.7, of attrition, and is clearly near to its source.

Nuggets as heavy as half a gramme have been 
found. A peculiar feature of the gold in this 
district is tha t it is frequently accompanied 

r ; by native copper and th a t when this is the
case a large proportion of the gold grains 
are then coated with a deposit of metallic 
copper. Only a fraction of the gold in such 
concentrates is visible until the sample has 
been leached in hot nitric acid, when many 
grains which originally appeared to be 
copper prove to be gold. It is apparent, 
therefore, th a t these two East African 
colonies possess im portant potentialities as 
gold producers and it is to be hoped tha t in 

¡link any survey of Imperial mineral resources
they will not be ignored. The world m ay go 
off a gold basis—some d a y ; a t present, all 
that can be produced is badly needed.

r?i ______________
d  u s
[hefe Ore D eposition

hf ln August last, in the course of a review 
!ais«s, of proceedings a t one of the discussions in the
ro®»! geological section of the British Associa-
f the !® tion’s centenary meeting, the state of
1 qua® research on ore-genesis was examined in these
rote# columns, the views of practical mining men
(i.tlit and of economic geologists on this question
Nile Vi being compared. The geologist’s view—
ijditf with which, it is felt, there is substantial
ofLabJl agreement among technical men—was then
[IfCiiS expressed as one of alarm at “ the indifference
gafafg of many mining companies towards research
logicalon their chief asset—the ore-body.” This 
|ePj[!t indifference, it was stated, “ is, in fact, a
Ijjpjsj disservice to themselves, the hasty removal,
j g i  for ‘ economic ’ reasons, of the first of their

finds often destroying much valuable 
I "(Ik evidence th a t might have been applied to the
¡)epS search for new prospects.” I t  will readily

¡,ersalf granted, of course, th a t researches on 
m ^  ore-genesis are often conducted at a serious

disadvantage, so m any factors having to be 
assumed. Nevertheless, the use of new lines 
of a ttack m ay often prove fruitful and on 
these grounds it is possible to welcome the 
efforts of Dr. H. C. Boydell, who has in the 
past endeavoured to apply physico-chemical 
data  in the interpretation of geological 
phenomena. In  the second paper read at the 
April meeting of the Institution Dr. Boydell 
once more returns to this type of subject, 
his paper on the “ Tem perature of an Epi- 
Thermal Ore-Deposit ” involving a m athe­
m atical study of certain factors affecting the 
formation of the Camp Bird vein in the San 
Juan  region of Colorado. At the meeting 
the paper was, in the absence of the author, 
ably introduced by Professor Cullis, who 
infused general interest into a paper which not 
only appeared terrifying to the ordinary 
reader, but with which he was himself in 
certain fundam ental respects in disagree­
m ent. Discussion was limited, so much time 
having been taken by a previous paper, but 
it is hoped th a t w ritten discussions may 
prove helpful to Dr. Boydell and to others 
engaged in similar studies.

The description of the Camp Bird deposit 
has been carried out by  experienced 
authorities on ore geology, the work of 
Ransome, Purington, and Spurr being well 
known, and for a general description of the 
deposit readers m ay be referred to their 
papers. I t  will, however, be recalled, no 
doubt, th a t after Spurr’s description of the 
Camp Bird “ Compound Vein Dyke ” a con­
troversy ensued between the author and 
Dr. Boydell over the importance of certain 
operative factors, in the course of which 
Mr. Spurr expressed the view “ th a t in 
centres of active vulcanism, where ore- 
injection was in m any cases preceded and 
followed by lava eruptions,” the tem perature 
must have been greater than 150° down to a 
depth of several thousand feet. By the use 
of m athem atical data, based on the work of 
Ingersoll and Zobel, Dr. Boydell, using 
Fourier’s series as a mechanism, has 
endeavoured to disprove this contention of 
Spurr’s, his work showing th a t the tem pera­
ture rise in a basement rock due to the 
emplacement of hot lava upon it reaches 
nothing like 150°. I t  will be felt, of course, 
th a t Dr. Boydell’s work only touches on 
part of the question, heat in an area of active 
vulcanism having so m any other sources 
than the one examined, although the novel 
treatm ent of the subject m ay possibly throw 
new light on a controversial m atter.



R E V IE W  O F  M INING
Introduction.—The major event of the 

past m onth has, of course, been the in tro­
duction of the Budget, followed by protective 
measures of a more definite character than 
those hitherto  in force. The Budget, which 
has been ap tly  described as a “ nothing-for- 
anybody ” measure, represents, in effect, a 
continuation of the severe economies imposed 
last Autum n, while the duties evidence the 
sincere desire of the Government to redress 
the adverse balance in trade.

T ransvaal.—The output of gold on the 
R and for April was 901,894 oz. and in 
outside districts 47,902 oz., making a to tal 
of 949,796 oz., as compared w ith 960,035 oz. 
in March. The num ber of natives employed 
on the gold mines a t the end of the m onth 
totalled 214,334, as compared w ith 214,024 
a t the end of March.

The reports of the Anglo American group 
of mines for 1931 were issued during the 
past m onth. The Brakpan Mines accounts 
show a profit of £556,426, which, added to 
the sum of £50,377 brought in, gave an 
available to tal of £606,803. Of this am ount 
£408,000 was absorbed as dividends, equal 
to 40%, and after making other allowances a 
balance of £55,331 was carried forward. The 
ore reserves a t the end of the year were 
estim ated to be 2,520,890 tons, averaging 
7‘78 dwt. over a w idth of 51'59 in., a slight 
decrease when compared w ith the figures 
for the previous year. The tonnage milled 
during 1931 was 1,138,500, 414,537 oz. of 
gold being recovered, worth £1,759,321.

The results of Springs Mines show 
the profit to have been £839,971, the total 
sum available being £901,150. Dividends 
absorbed £581,250, equal to  38-f%, the 
am ount carried forward, after making other 
allowances, being £73,106. The ore reserves 
a t the end of the year show an increase of 
141,613 tons over the previous year’s figures, 
the am ount being 3,452,983 tons, averaging 
9T4 dwt. over a stoping w idth of 48'4 in. 
During the year 843,300 tons of ore was 
milled, 413,688 oz. of gold being recovered 
for a revenue of £1,755,808.

During 1931 W est Springs made a profit of 
£165,944, the to tal sum available being 
£257,565. Dividends paid absorbed £134,475, 
equal to 7£%, and, after making other 
allowances, there was a balance of £103,849 
to be carried forward. The ore reserve 
position shows little  change when compared

with the previous year, the figures being 
2,737,020 tons, averaging 5'85 dwt. over a 
stoping w idth of 53'15 in. The tonnage milled 
was 851,800 and the gold recovered 
210,496 oz. w orth £892,942. Developments 
in the southern area of the property have 
improved, recent bore-holes showing con­
siderably larger reef widths and better values 
than were exposed above the faults in this 
area.

The reduction plant at Daggafontein Mines 
was brought into operation on the last day 
of the year under review— 1931—having 
been finished well on time. No. 3 shaft was 
completed and in a report for the first three 
m onths of 1932, issued subsequently, it is 
noted th a t the erection of headgear, winder, 
and boiler a t No. 2 shaft, preparatory to the 
commencement of unw'atering operations, is 
proceeding satisfactorily.

The report of the Sub Nigel for the three 
m onths to March 31 shows th a t the company 
has tendered to the Government for the lease 
of th a t area of the farm  Grootfontein situated 
along the eastern boundary of the present 
holdings of the mine. If this tender is 
accepted the mining area held will be 
increased to over 6,580 claims.

A pressure burst in the No. 3 vertical shaft 
of Geldenhuis Deep placed it out of com­
mission for some days, affecting the monthly 
ou tput considerably'.

I t  was announced tow ards the end of last 
m onth th a t the board of the Central Mining 
and Investm ent Corporation had decided to 
resume the paym ent of dividends and at the 
annual meeting to be held this month the 
payunent of a dividend of 6s. per share, less 
tax, will be recommended.

The profit of the Anglo American Corpora­
tion of South Africa, L td ., for 1931 was 
£113,303, to which m ust be added the sum 
of £204,884 brought in from the last 
account. In addition £1,240,000 has been 
transferred  from reserve, giving an available 
to ta l of £1,558,187, of which £1,059,589 has 
been w ritten off the value of shares, invest­
m ents, and diamond and other interests and 
£400,000 placed at general reserve, leaving 
£98,598 to be carried forward. The diamond 
and base-m etal investm ents of the corpora­
tion have suffered severely during the year 
under review and this m ainly accounts for 
the considerable falling off in the revenue. 
In  Rhodesia the work of the Victoria
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Prospecting Company was continued, but, in 
spite of evidence of widespread mineraliza­
tion, no im portant discoveries have been 
made and work will be stopped in this area 
when the grant expires on June 30 next.

During 1931 the Anglo-French Exploration 
Company made a profit of £11,373, which, 
added to the sum of £16,503 brought in, 
gave an available to ta l of £27,876, which 
was carried forward. W orking expenses have 
been substantially reduced, although the 
full effect of economies carried out cannot be 
felt until the end of the current year.

The report of Rooiberg Minerals Develop­
ment Co., Ltd., for the three months ended 
March 31 last shows tha t 19,101 short tons of 
ground was treated, 29'8 long tons of concen­
trates being recovered. The alluvial plant 
ran satisfactorily during the quarter, but 
operations were conducted at a total 
estimated loss of £1,530.

D iam onds.—The report of the Con­
solidated Diamond Mines of South-West 
Africa, L td., for 1931 shows a mining loss 
of £28,669, as compared with a profit of 
£366,530 in the previous year. The unappro­
priated balance brought in was £348,243 and, 
after adding £500,000 from general reserve, 
£168,000 from preference dividend reserve 
and making various allowances, £525,427 
was w ritten off diamond stocks, leaving them 
valued at £1, the balance of £372,196 being 
carried forward. Operations during the year 
were on a lim ited scale only, the Elisabeth 
Bay plant being closed down in April, 1931, 
while, as announced in the March issue, all 
operations have now been suspended.

During 1931 the New Vaal River Diamond 
and Exploration Company suffered a loss of 
£1,590, the credit balance being reduced to 
£4,022 during the year. The year’s output 
of diamonds totalled 5,173f carats, realizing 
£23,237, or an average of £4 9s. 9d. per carat, 
against £6 11s. Id. per carat the previous 
year. In addition 1,376 carats were produced 
on the Pniel E state  holding and this realized 
£4,496, equal to £3 5s. 4d. per carat.

Southern Rhodesia.—The output of 
gold from Southern Rhodesia during March 
was 47,239 oz., as compared with 45,032 oz. 
for the previous m onth and 42,278 oz. in 
March, 1931. O ther outputs for March last 
were : Silver, 7,938 oz. ; coal, 45,972 tons ; 
chrome ore, 1,823 tons ; asbestos, 1,000 tons ; 
copper, 3 tons.

Northern R hodesia.—Shareholders of 
Luiri Gold Areas, L td., have been informed 
of certain developments on their property.

On the old Dun Robin reef it is sta ted  tha t 
difficulty has been found in following the 
body on the th ird  level, while the new Dun 
Robin ore-body is said to have greatly 
improved on the same level. Development 
has been started  on the Eclipse lode, some 
favourable assays being reported from the 
first level. At Chitaba development has also 
been commenced, the lode having been 
exposed in the shaft before operations were 
held up by surface water. A trial run on ore 
from the new Dun Robin body is to be 
conducted during the present month.

The report of the Selukwe Gold Mining 
and Finance Company for the year ended 
March 31 last shows a profit of £368, 
increasing the credit balance carried forward 
to £1,358. The company is, through the 
Kafue Copper Development Company, still 
investigating the gold occurrence in Burma 
mentioned in the March issue of the 
M a g a z in e .

Gold Coast.—The return of the Ashanti 
Goldfields Corporation for April is accom­
panied by news of some interesting develop­
ments, cross-cut No. 22 N.E. on the 24th 
level showing a reef w idth of 17 ft., the 
values averaging 110 dwt. On No. 16 level 
cross-cut No. 25 N.E. shows the Ashanti 
reef to have a w idth of 13 ft. a t th a t point, 
the values averaging only 2 dwt. The 
sinking of the main shaft was advanced 21 ft. 
during the m onth. .

A circular to shareholders of Ariston Gold 
Mines (1929), Ltd., embodies a report from 
the consulting engineers, Messrs. C. B. 
Brodigan and Frank B. Powell, on the mine, 
in which they state th a t given a continuance 
of w idth and value in the main ore shoot 
below the 17th level, of which there is every 
indication, the next twelve months should 
show a decided increase in reserves and allow 
for increase of output. The report concludes 
w ith a note to the effect th a t with an 
additional £20,000 a t the disposal of the 
management development could be much 
expedited and the board has decided to 
make an issue of £20,000 in 12J%  Notes, 
the units being 2s. 6d., in order to raise this.

Australia.—Developments on the No. 2 
W est I,ode on the property of the W iluna 
Gold Corporation have, in the opinion of the 
board, provided ample evidence for regarding 
the new ore-body as of major importance. 
I t  has now been proved on the 290-ft., 450-ft., 
and 625-ft. levels and has an apparent 
lateral ex ten t of a t least 1,700 ft. In  view 
of this the management at the mine has
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recently acquired, by pegging, additional 
ground to  the west and south of their 
existing mining area, in order to  cover 
extensions of this and other ore-bodies which 
m ay be disclosed by  further exploration.

A recalculation of the ore reserves of the 
South Kalgurli mine shows 40,000 tons 
blocked out on the A ustralia lode having an 
average value of 9-5 dwt., together w ith
174,000 tons proved elsewhere averaging 
8'25 dwt. The probable reserves give an 
ex tra  94,700 tons of an average value of 
about 6 dwt.

M alaya.—The report of Idris Hydraulic 
Tin, L td., for 1931 shows a profit of ¿15,273, 
which gave, after deducting the debit balance 
of ¿1,992 brought in, an available to ta l of 
¿13,281. Of this am ount ¿3,000 has been 
transferred to reserve, leaving ¿10,281 to be 
carried forward. The output of tin ore for 
the year was 312 tons, as compared with 353 
tons for 1930. The am ount realized from the 
sale of ore was ¿21,402, an average price of 
¿68 11s. 4d. per ton, against ¿80 Is. 8d. the 
previous year.

B razil.—The report of the St. John D ’el 
R ey Mining Company for 1931 shows a profit 
of ¿142,292, giving, with the balance of 
¿41,369 brought in, a sum of ¿183,661 to be 
disposed of. Dividends for the year absorbed 
¿83,970, equal to 10% on the ordinary  
shares, while ¿60,000 has been transferred to 
capital works account, leaving ¿39,691 to  be 
carried forward. During the year 221,800 
tons of ore was crushed, yielding 115,473 oz. 
of gold, worth, a t par value, ¿488,429, a yield 
lower by 7s. 6jd . per ton when compared 
with the previous year. This decline was 
m ainly due to the policy adopted of milling 
ore which would be unpayable w ith gold at 
par. The ore reserves in the Morro Velho 
mine at December 31 last were estim ated to 
be 1,522,271 tons, averaging over 4 oitavas 
per ton, an increase of 244,108 tons over the 
1930 figures. This am ount is exclusive of 
much ore which will be payable w ith gold at a 
premium. Good progress has been made with 
the new power scheme and it is hoped th a t 
the supply necessary for the extension of 
mining operations will be available towards 
the end of the current year.

In a circular to shareholders of the 
Itab ira  Iron Ore Company issued last m onth 
it was sta ted  th a t prolonged negotiations 
w ith the Brazilian Government over the 
renewal of the com pany’s concessions had 
brought the com pany’s resources to the 
verge of exhaustion. I t  is estim ated th a t

unless funds can be found im m ediately the 
com pany m ay be forced into liquidation.

Colombia^—A report from the consulting 
engineer of V iborita Gold Mines issued last 
m onth sta ted  th a t an ore-body carrying gold 
values had been discovered during the driving 
of the deep debris tunnel, which remained 
in lode for over 100 ft. Sampling is in 
progress, bu t meanwhile the driving of the 
tunnel is being carried on.

Y ugoslavia.—During the three months 
ended March 31 the working surplus of 
Trepca Mines, L td., was estim ated at 
¿21,291, equal to 5s. 2d. per metric ton 
milled. The tonnage treated  was 82,151, 
averaging 10’63% lead, 8'51% zinc, and 
4'05 oz. of silver per ton, which yielded 
10,845 tons of lead concentrates, averaging 
77'57% lead and 27'9 oz. silver per ton, 
together w ith 11,725 tons of zinc concen- 
rates, averaging 49'99% zinc.

London Tin C orporation .—The accounts 
of the London Tin Corporation for the year 
ended Septem ber 30 last show a loss of 
¿1,777, while ¿800,000 was transferred from 
reserves, largely to  cover depreciation in 
investm ents. These now stand in the 
com pany’s books a t ¿3,097,575, the schedule 
accompanying the report showing tha t the 
Nigerian investm ents are slightly greater 
than those in E astern  companies, while the 
Cornish in terests have been w ritten down 
to  ¿1,396.

N ational M ining C o r p o r a t i o n . — During 
1931 the N ational Mining Corporation 
suffered a loss of ¿7,186, increasing the debit 
balance brought in to ¿110,277. No new 
business was undertaken during the year 
and general conditions have prevented any 
im portant realization of the corporation’s 
holdings.

Tin.—At a m eeting of the International 
Tin Committee held in Paris last month it 
was decided unanim ously to  recommend a 
further cut in production a t the rate of
20,000 tons a year, to  be effective from 
June 1 next. Subsequently it was announced 
th a t the Tin Producers’ Association had 
approved a still more drastic scheme for 
curtailing output, involving a complete 
cessation of operations for two months. If 
this proposal is adopted production would be 
resumed at the rate of 40% of capacity until 
the price of tin m etal rem ains a t ¿200 for 
one calendar m onth, when the quota would 
be raised to  50% .. U nder th is scheme the 
Pool would not be perm itted  to  release its 
holdings below ¿200 per ton.
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This article deals with Daggafontein Mines, 
Ltd., a company holding a considerable 
mining area on the Far East Rand, and 
which commenced milling early in January, 
1932. The company’s predecessor, the 
Daggafontein Gold Mining Company, Ltd., 
was one of the oldest on the Far East 
Rand. Shaft sinking was commenced over 
20 years ago in the eastern part of the 
farm, but the ore which is now being 
stoped is drawn from the north-western 
area of the property. The company has 
had many vicissitudes ; operations were 
suspended twice for lack of funds, and there 
were two financial reconstructions. The 
area was originally 1,437 claims, and is now
3,737 claims.

The history of what is now Daggafontein 
Mines, Ltd., is a record of struggles against 
adverse natural conditions, setbacks due 
to lack of suitable equipment, complicated 
by disinclination to put funds into mining 
investments during times of unrest and strife. 
But it is also a record of faith in the property, 
which is well situated in the line of the Far 
East Rand ore shoots, an advantage which 
will outweigh disappointm ents caused by 
difficulties in the past. I t  is proposed to 
trace the development of the company

from the commencement of operations down 
to the present time. This will be done in 
the first part of this article, and will give 
an opportunity of touching on South African 
Mining Laws, a subject of which readers 
outside the Union of South Africa m ay have 
only a cursory knowledge, and for a 
description of the mining work. The growth 
of the company, the increases of capital, 
and appeals made to shareholders for the 
raising of further funds, which provide a fine 
example of mining finance, will also be dealt 
with. This is contributed by F. A. Unger, 
consulting engineer to the Anglo American 
Corporation of South Africa.

A description of the surface plant is 
given in the second part of the article by 
Messrs. S. E. T. Ewing (consulting mechanical 
and electrical engineer) and J. L. Willey 
(consulting metallurgist), of the Anglo 
American Corporation of South Africa, L td. 
The reduction plant, while following in 
the main the layout of the W est Springs 
plant, presents certain new features. The 
mechanical equipment on the surface follows 
the practice established by the later develop­
ments on the Anglo American Corporation’s 
mines and notes on this subject are also 
given by the authors.
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I S  a t ?

By F. A . U N G E R
T r a n s v a a l  M in in g  L a w s .— Under the 

Transvaal Gold Law of 1908 the right to 
mine for precious metals is vested in the 
Crown. If a farm has been proved to be 
gold-bearing, either by prospecting or by 
drilling, the Government m ay give notice 
of its intention to proclaim this farm. The 
freehold owner of the farm has certain 
mineral rights under this A c t ; he can dispose 
of these rights while retaining the owner­
ship of the surface. The owner of these 
mineral rights is entitled to select one-fifth 
of the farm (or, to be exact, one-fifth of the 
area proclaimed) as his mynpacht. The 
discoverer of the precious metal, who may 
or may not be the owner of the mineral 
rights, is also entitled to compensation for 
his efforts. His reward takes the form of 
a number of claims (varying from a minimum 
of 10 to a maximum of 50) in proportion 
to the size of the farm, but if the reef is

discovered by shaft sinking or boring deeper 
than 1,000 ft., he m ay acquire a maximum 
of 50 claims for every 1,000 ft. vertical depth 
below the surface th a t the discovery is 
made. The mining rights over the balance 
of the farm  belong to the State.

In  the Transvaal the size of a farm is 
expressed in “ morgen.” A morgen is 
86,400 sq. Cape ft. (1 Cape ft. =- 1033 
English ft.). A claim measures 60,000 sq. 
Cape ft. A morgen is thus 1-44 claims. 
Expressed in acres, a morgen is equivalent 
to 2-1165 acres, while a claim measures 
1-47 acres. An example will illustrate the 
rights of owners and discoverers. Suppose 
th a t on a farm 3,000 morgen in extent, the 
reef has been found by diamond drilling to 
a  vertical depth of 3,500 ft. The owner of 
the mining rights would be entitled to one- 
fifth of this farm for his m ynpacht, viz. 
600 morgen or 864 claims, while the
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discoverer is entitled to 175 claims. If  the 
owner and discoverer are the same person, 
his to ta l m ining area would thus be 1,039 
claims. On the Central Rand, and in the 
early days of outcrop propositions, this 
provided an ample mining area.

On the Far E ast Rand there is, as a rule, 
only one workable reef, often thin, and only 
payable in parts. On the earlier Central 
Rand mines, where both  the Main Reef 
Leader and South Reef were generally 
payable, the conglomerate beds well 
developed, and where the Main Reef was 
sometimes mined, as much as 70,000 tons 
per claim m ight be milled. On the F ar East 
R and there are large areas where the mill 
tonnage is less than  5,000 tons per claim. 
Nevertheless, these areas m ay constitute 
very attractive mining propositions provided 
they are of sufficient size and, further, tha t 
the workable portions of the conglomerate 
bed carry sufficient gold. I t  follows, how­
ever, th a t a mining area of, say, 1,000 claims, 
m ay under certain conditions be insufficient 
to justify  the large capital expenditure 
required to bring it to production. This was 
realized by the Mines D epartm ent and the 
Government, and in 1918 an Act was passed, 
known as the Mining Leases Act, which 
provided for the leasing of ground from the 
Government. The condition on which the 
owner could secure this ground was by 
giving the Government a participation in 
profits according to certain minimum term s, 
contained in a schedule to the Act. These 
minimum term s are in the form of a sliding 
scale, the G overnm ent’s participation in 
profits increasing according to the richness 
of the ore. This object was obtained by

basing the scale on the ratio between profit 
and yield, the percentage of profits payable 
to the Government increasing w ith this ratio. 
On the W itw atersrand this ratio  is generally 
referred to as “ x .” W ith  a yield of 30s. 
and working costs of 20s. per ton, the ratio 
of profit to recovery would be gg, in other 
words, x expressed as a percentage would 
be 33g. The Governm ent’s participation is 
generally referred to as “ y .”

The m inim um  term s on which the owner 
of a m ynpacht can obtain additional ground 
are as follows :—

m

.<0
p

Profits expressed Percentage of
as a percentage profits payable

o f revenue. to Government.
Ratio  "  x .” Ratio “ y ."

10% or under. N il '
12% 2-6%
15% 6-4%
20% 12-9%
25% 19-3%
30% 25-7%
35% 32-2%
40% 37-5%
45% 41-7%
50% 45-0%
55% 47-7%
60% or over. 50-0%

If this sliding scale is plotted, it will be 
noted th a t the first part of the scale is repre­
sented by7 a straight line, and the second part 
by7 a curve. The equation for the straight 
line is approxim ately y =  l-28x -  12-8 ;

• ,  ,  • -  1500the equation for the curve i s  y =  / o  -

F i g . 1 .— R e l a t i o n  o f  P r o f i t s  t o  t h e  G o v e r n m e n t  
P e r c e n t a g e .

If  the area acquired from the Government 
under this arrangem ent were to represent, 
say7, 40% of the to ta l combined area, then 
the Governm ent’s participation in profits 
would be 40% of th is scale, and the curve 
part would thus be represented by the

formula y  =  3 0  — . This is practically

the formula applying in the  case of 
Daggafontein, and the various steps in the 
Company’s history leading to this arrange­
m ent will be dealt w ith later.

In  practice th is law has not proved a great 
success, due to the fact th a t the Govern­
m ent’s share of profits under the minimum 
term s is very high. The Mines Department 
itself has realized th is state of affairs and 
legislation will shortly  be introduced which 
will do away with the m ynpacht, but give 
the owner the right to  take up an area, not 
less than  half the size of the farm , on a lease 
from the Government.

Amortization Allowance.— The taxation 
of gold mines and the Government’s

*" moi



participation in profits are calculated on the 
net profits. Mining companies are not taxed 
on that part of the profit which represents 
a return of capital, and the same principle 
applies in the case of participation in profits. 
The companies are allowed to set aside a sum 
each year, which, accumulated over the 
life of the mine, will to ta l the capital 
expenditure incurred on shaft sinking, 
development, plant, and equipment. This 
sum is referred to as the “ amortization 
allowance,” and the net or taxable profit 
is the gross profit minus this amortization 
allowance. The am ortization allowance, 
for the purpose of calculating the Govern­
m ent’s participation in profits, is the 
equivalent of a sinking fund, which, 
compounded a t 3% interest over the 
life of the mine, will return  the capital 
expenditure.

In regard to Income Tax, which is 15% 
on gold mining profits, the amortization 
allowance is calculated by dividing the total 
capital expenditure by the estim ated life 
of the mine. W hen Daggafontein Mines 
started producing, the capital expenditure 
incurred by the present company and its 
predecessor, and ranking for amortization, 
amounted to over £2,800,000. The present 
shareholders will reap the benefit of this 
expenditure in the shape of a large 
amortization allowance ; in other words, 
the allowable deduction from the working 
profits will be very considerable.

E a r l y  H is t o r y . — Daggafontein was 
a comparatively large farm, being over 
4,960 morgen, or 10,500 acres, in extent. 
A triangular portion in the northern corner 
of the farm, measuring about 600 morgen, 
had been disposed of in the early days and 
coal mining conducted thereon. The 
remaining portion of the farm, viz., 4,367 
morgen, was the property of the Dagga­
fontein Gold Mining Company, Ltd., which 
was registered in London as early as 1902. 
After information as to the depth of the reef 
on this farm had been obtained by boring, 
shaft sinking was commenced in 1910. 
No. 1 Shaft, of 7 compartments, was located 
on the eastern portion of the farm, some
7,000 ft. from the eastern boundary. The 
reef was encountered early in September, 
1914, a t a depth of 3,580 ft. Sampling 
results gave an average of 317 inch-dwt., 
approximately 40 dwt. over 8 inches. 
Owing, however, to lack of funds and the 
impossibility of raising fresh money due 
to the outpreak of the European War,

operations had to be abandoned and the 
shaft allowed to fill with water.

First Reconstruction.—In 1916, under the 
aegis of the Consolidated Mines Selection 
Company, Ltd., the Daggafontein company 
was reconstructed and given the new title 
of “ Daggafontein Mines, L td .” Lunds were 
raised for the dewatering of No. 1 Shaft 
and for the commencement of development 
operations. The dewatering of the shaft 
was quickly accomplished, and haulages 
were started  in four directions, viz., north, 
south, east and west. The reef disclosed 
in the north, east and south haulages was 
narrow, but in m any cases of good value, 
while the western haulage on the whole 
exposed a wider reef.

The amount of cash raised in the first 
instance was comparatively small, as it was 
the intention to proceed with development 
work on a limited scale, until further funds 
became available from the exercise of certain 
options to subscribe for shares. An influential 
section of the shareholders, however, was 
in favour of commencing a second shaft at 
the earliest possible date so as to hasten 
forward the time of production. No. 2 
Shaft was therefore located 6,000 ft. west 
of No. 1, and by the end of 1916 the shaft 
was sunk 178 ft.

In  1917 a period of difficulties commenced. 
W ater was encountered in the workings of 
No. 1 S h a f t ; the station was lost, develop­
ment workings flooded, and hoisting accidents 
in the shafts, due to the continuous baling, 
added to the troubles. Heavy rains interfered 
w ith the transport of coal and put a stop 
to baling. I t  was then decided to instal 
a pumping plant a t No. 1 S h a f t; a station 
was cut on the reef horizon and an in ter­
mediate station 2,000 ft. below the surface. 
In  No. 2 Shaft also, water was encountered; 
here the cementation process was applied. 
I t  should be explained tha t, a t th a t time, 
owing to the exigencies of the W ar, no equip­
m ent could be imported for non-producing 
mines, and Daggafontein had therefore to 
carry on as best it could with second-hand 
material. I t  was not until 1919 th a t develop­
m ent work in No. 1 Shaft could be resumed. 
No. 2 Shaft a t the end of 1918 had only 
reached a  depth of 1,028 ft. below the surface. 
In 1919 this shaft was sunk 1,941 ft., and 
in August, 1920 the reef was exposed at 
a depth of 3,951 ft. The average value of the 
reef was 26-1 dwt. over 14-5 in., or 378 inch- 
dwt. In  April, 1921, the connexion between 
the two shafts was made. The reef exposures
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around No. 2 Shaft, supplem ented by 
diamond drilling, gave, for a to ta l length 
of 750 ft. east and west from the shaft, 
a value of 23-9 dwt. over 16-2 in., or 
388 inch-dwt.

Long before this, however, the new 
Company’s funds had become exhausted. 
The Consolidated Mines Selection Company 
had come to the rescue and, assisted by 
others, had advanced the Daggafontein 
Company no less than  £450,000. In June, 
1921, operations were suspended, and the 
workings and shafts once more filled w ith 
water.

The suspension of operations a t th a t tim e 
m ay seem difficult to understand, in the 
light of w hat is known to-day, bu t it  m ust 
be remembered th a t in 1920 and 1921 the 
position of the gold mines of the W itwaters- 
rand had become very difficult. W orking 
costs had risen to the high average of 25s. 8d. 
per ton milled, labour troubles were 
threatening, and the post-war depression 
had set in. In  those days stoping was done 
by means of heavy reciprocating machines, 
and stoping widths of 60 in. and over were 
common practice. I t  followed, therefore, 
th a t the development results quoted were 
not sufficiently a ttractive if considered in 
conjunction with the high level of working 
costs, and a stoping w idth of 60 in. The 
change of conditions and the improvement 
in mining practice which have taken place 
during the last 10 years, however, have put

a completely different complexion on the 
value of the earlier disclosures. Since 1924 
working costs for the W itw atersrand as 
a whole have been under 20s. per ton, and 
the stoping w idth has considerably decreased. 
Various F ar E ast R and properties are 
working a w idth of less than  50 in. For 
example, during the last 4 years the width 
of the stopes in Springs Mines, wrhich adjoins 
Daggafontein Mines, has averaged less than 
43 in., and this figure is the actual width 
based on tonnage hoisted.

During th is second active period, which 
lasted from 1916 until 1921, the company 
first located its 179 discoverers’ claims 
around No. 1 Shaft and selected its mynpacht 
of 1,258 claims. Somewhat later, it acquired 
a further 173 claims, to  the north of its 
m ynpacht, from the Consolidated Mines 
Selection Company, and leased an area of 
449 claims from the Government, which 
extended the property to  the joint Dagga- 
fontein-Springs Mines boundary7. Its holdings 
thus totalled 2,059 claims, as follows :—
A. D iscoverers’ claim s . . 179 claims
B. M ynpacht area  . . . 1,258 „
C. Leased from  th e  G overnm ent . 449 „
D. Acquired by  purchase . . 173 ,,

2,059 claims

The delim itation of these areas may be 
seen on the plan (Fig. 2).

Second Reconstruction.—After closing down 
in 1921, no work was done for 6 years, but 
the possibility of raising funds and resuming 
operations was always kept in mind. The 
opportunity  came in 1927, when certain 
developm ent faces in the eastern part of 
Springs Mines were approaching the 
Daggafontein boundary. This rendered 
possible the 1927 reconstruction. One 
difficulty had first to be overcome, viz., 
while Springs Mines development headings 
were proceeding tow ards the Daggafontein 
border, they  were not approaching that 
part of the farm Daggafontein then held by 
Daggafontein Mines, L td. The Govern­
m ent was therefore asked to  lease to the 
com pany a further area situated between 
the eastern boundary of Springs Mines and 
a line drawn parallel thereto  a t a distance of
5,000 ft. further east. The company 
subm itted a reconstruction scheme under 
which sufficient funds would be raised to 
inaugurate developm ent work from Springs 
Mines into the area to be acquired.

As already stated, the northern  portion of 
the farm Daggafontein did not belong to the



original Daggafontein Gold Mining Company, 
Ltd. This portion of approxim ately 600 
morgen was held by different owners, who, 
some years previously, had been granted 
a mynpacht of 172-9 claims, but had not 
commenced active operations. P art of this 
mynpacht fell within the 5,000 ft. strip, and 
after negotiations was acquired for shares 
in the reconstructed company. (Area E, 
Fig. 2.) The proposals m et with the approval 
of the Government, and the company thus 
acquired its second lease (Area F, Fig. 2), 
which measured 778-2 claims, also the 
mynpacht just referred to of 172-9 claims, 
making its total area 3,009-4 claims.

The financial reconstruction was as 
follows:—273,580 shares were issued to old 
shareholders and in satisfaction of loans and 
interest owed by the company. An amount 
of £205,185 was raised for working capital 
by the issue of 3 shares a t par for every 
4 shares held in the reconstructed Company. 
The mynpacht of 172-9 claims (Area E, 
Fig. 2) was acquired for 40,000 shares, 
bringing the to ta l issued capital to 518,765 
shares. In addition, options to take up 
further shares a t par were given to share­
holders in the reconstructed company.

P r o g r e s s  o f  W o r k .— It was not until 
the end of 1927 th a t development operations 
were actually started, and at first only one 
haulage from Springs Mines had entered 
the property, with the result tha t 1927 saw 
the accomplishment of only 472 ft. of develop­
ment. In  the following year 2,162 ft. of 
development work was done, three haulages 
then having crossed the border. Progress 
in one of these three haulages was impeded 
by its encountering a water-bearing fissure, 
which resulted in the flooding of the face. 
The amount of development work done at 
the end of 1928 was less than 3,000 ft., but 
the conditions as to the reef w idth in the 
payable areas, and the trend and extent 
of the payable shoots, were similar to those 
in Springs Mines, and a forward policy thus 
appeared justified.

Two problems now confronted those in 
control, namely, the policy to be pursued 
to bring the company to the producing stage 
in the shortest possible time, and the best 
means of raising the money necessary to 
achieve this end. As regards the first, 
there appeared to be two methods of 
procedure. One way was to equip and 
dewater Nos. 1 and 2 Shafts, while the other 
way was to sink a new shaft to serve the area 
where development work from Springs Mines

was progressing, and where prospects of 
disclosing an appreciable tonnage in a com­
paratively short tim e were favourable. 
E ither course involved heavy capital 
expenditure, and delay was unavoidable, 
owing to the fact th a t it takes nearly a year 
from the date of ordering heavy equipment, 
such as a large hoist, before it can be put 
into commission. After due consideration, 
it was recommended to sink a new shaft in 
the area adjoining Springs Mines, a t a 
distance of 3,000 ft. from the joint border. 
The location of this shaft (No. 3) is shown in 
Fig. 2.

As regards the question of finance, the 
Anglo American Corporation of South Africa, 
Limited, the successor to the Consolidated 
Mines Selection, came to the com pany’s 
assistance. An issue of one new share (at 
22s. 6d.) for every two shares held, involving 
a total of 259,441 shares, was made to the 
shareholders and underwritten by the Anglo 
American Corporation, while the corporation 
subscribed for a further 49,552 shares a t 
the same price. This issue brought the capital 
of the company to a to tal of 827,945 shares 
while there were, in addition, options out­
standing to take up 622,055 shares a t par, 
to November 24, 1930, which, if exercised, 
would increase the capital to  a to ta l of 
£1,450,000. The issue of 308,993 shares 
at 22s. 6d. provided £347,617, sufficient 
for the programme contemplated.

D e s c r ip t io n  o f  No. 3 Sh a f t .—• The 
sinking of No. 3 Shaft was commenced in 
1929. A 5-compartment shaft was decided 
on, each com partm ent measuring 6 ft. by 
9 ft. inside timbers. The earlier shafts sunk 
by the Consolidated Mines Selection/Anglo 
American Group generally had 7 com part­
ments, and the shaft section was of the long 
and narrow type. No. 4 Shaft, Springs Mines, 
was a  departure from this, as it had 5 com­
partm ents each 5 ft. by 10 ft. This provides 
room on all sides of the skip for filling during 
the shaft sinking stage, an advantage which 
clearly showed up in the footages accom­
plished. In  1928 this shaft was sunk from 
1,165 ft. to 4,023 ft. in less than 11 | months, 
a total distance of 2,858 ft. and an average 
of 250 ft. per month. Daggafontein No. 3 
Shaft with its 6 ft. by 9 ft. compartments 
was considered to be a further improvement 
in the type of shaft. Its  larger cross section 
and wider com partm ents are advantages in 
ventilation. The 9 ft. width gives a stronger 
divider than in the case of a 10 ft. shaft, 
and the useful width of skips and cages is
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considerably increased. W ith a 5ft. com­
partm ent, the internal w idth of a skip is 
only 3 ft. 6 in. ; the ex tra  foot w idth allows 
this dimension to be 4 ft. 6 in., an increase 
of 29%. The tim ber used in this shaft is 
9 in. by  9 in. pitch pine, and the sets in 
norm al ground are 7 ft. 6 in. apart. Guides 
are 8 in. by  4 in., and are cut in 30 ft. lengths. 
The dimensions of the shaft outside the 
tim ber are, approxim ately, 36 ft. by 
11 ft. 9 in. Sinking is done on three shifts 
of 8 hours per day, permission being granted 
to work on Sundays. The labour force a t the 
bottom  of the shaft consists in norm al 
circumstances of about 45 natives per shift, 
under the supervision of a white sinker and 
his helper. These “ boys ” load the broken
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rock, and when the shaft bottom  is clean, 
some 25 natives proceed to the surface, 
leaving 20 for drilling. On this work 10 
heavy jackham m ers are employed, manned 
by 2 boys each. The cycle of cleaning, 
drilling and blasting is completed in 8 hours, 
and the average rate of advance is about 
2 ft. 6 in. per shift, or, say, 7 ft. 6 in. to 8 ft. 
per day. The best footage done in any 
individual month was 292 ft. sunk in March. 
For the six m onths January /June , 1931, 
a to ta l distance of 1,436 ft. was sunk, an 
average of 239 ft. per m onth, involving an 
expenditure of nearly £8,000 per m onth.

W ater encountered at times interfered 
with the progress in No. 3 Shaft. In sinking 
a 4,000 ft. shaft, conditions change according 
to the s tra ta  intersected, and for a proper 
understanding of the problems of sinking 
a short reference to the geology of the district 
m ay not be amiss.

G e o l o g y .— On the F ar E ast Rand, the 
Main Reef Series form practically a com­
plete basin. The Main Reef actually outcrops 
along the north-w estern rim  of the basin 
where the New Kleinfontein, Van Ryn 
E states and New Modder Gold Mines are 
operating. The series then take a northward 
bend before turning to the east, and on this 
northern portion and on the eastern side, 
they are covered by coal measures and 
dolomite. The reef outcrops again in the 
south on the holdings of the Nigel Gold 
Mining Company. The dip here is, of course, 
to the north, and the strike, in places, east 
and west. The outcrop then continues 
towards the south, and gradually assumes a 
south-western trend. The length of the out­
crop from the workings of the Kleinfontein, 
along the Modder group and the eastern 
rim of the basin to the Nigel, is about 
45 miles, while a straight line from the 
Kleinfontein to the Nigel workings is just 
over 16 miles long. The greatest distance 
from north  to south across the basin is 
19 miles. The position of the farm Dagga- 
fontein is quite near the middle of the basin. 
The centre of Daggafontein is about 6 miles 
from the eastern sub-outcrop, about 12 miles 
from the northern outcrop, and about 
10 miles from the southern outcrop.

The geolog}' of this part of the Witwaters- 
rand is simple. Coal measures, about 200 ft. 
thick, are the upperm ost formation, followed 
by dolomite, which is underlain by the Black 
Reef Series, the base of the Transvaal System. 
The thickness of dolomite is generally less 
than  1,000 ft. Then follow Upper Witwaters- 
rand Series in which the Kimberley reefs 
are found. These conglomerates occur above 
the Kimberley shales, the only shale bed 
in these Upper Series. Below the Kimberley 
shales the U pper W itw atersrand Series 
continue, and contain the  so-called 
" amygdaloidal diabase ” (an interbedded 
sheet and an im portant “ m arker ”) below 
which one or more th in  and insignificant 
conglomerate beds occur, amongst them  being 
the Bird Reef. Then follows the Main Reef, 
the usual nam e on the F ar E ast Rand for 
the extension of the Main Reef Leader of 
the Central and E ast Rand. The Main Reef 
rests on a shale footwall, and the shafts 
generally bottom  in th is shale.

From  a sinking point of view, the 
conditions in these s tra ta  are as follows: 
The coal measures are usually decomposed, 
and near the surface a concrete lining of the 
shafts is often advisable. The dolomite is



the water-bearing formation, and in this 
series progress as a rule is rather slow, due 
to water difficulties. In this formation also 
occurs the so-called “ Green Dyke,” a sill 
of ultra basic igneous rock, which dis­
integrates on exposure to air. This Green 
Dyke may be 80 or 90 ft. thick, and this 
section of the shafts is also generally 
concreted.

In No. 1 Shaft, Daggafontein, decomposed 
coal measures were found from the collar 
of the shaft to a depth of 72 ft. The dolomite, 
containing various sills, continued to a depth 
of 764 ft. In No. 2 Shaft, the first 175 ft. were 
in coal measures, then followed dolomite to 
a depth of 870 ft.

In No. 3 Shaft dolomite was encountered 
at a depth of 40 ft. and continued to 957 ft. 
The contact of Black Reef with Upper 
Witwatersrand quartzites was a t 968 ft. 
Over 500,000 gallons of water were handled 
per 24 hours. Baling is the usual practice when 
sinking through the dolomite. A permanent 
station to deal with the dolomite water is 
cut as soon as solid quartzites below the 
Black Reef are reached. This dolomite 
water is pure and of good quality ; it is 
pumped separately to the surface and used 
for boilers and other purposes. In the Upper 
Witwatersrand quartzites, sinking conditions 
improve. Progress after the dolomite 
pumping station has been cut is generally 
satisfactory, but sometimes layers of a dense 
glassy quartzite, hard to drill, slow down the 
rate of advance.

In the Kimberley shales, which are easy 
to drill, good footages are often accomplished. 
Some 300 ft. per month has been done when 
shafts were passing through this formation. 
The record for a rectangular shaft is held by 
the Sub-Nigel where, in August, 1928, the 
Betty shaft was sunk from 857-1,177 or 
a distance of 320 ft., in quartzite.

K im b e r le y  R e e j s .—These conglomerate 
beds, which m ay be of very considerable 
thickness, occur below the dolomite and 
above the Kimberley shales. No. 3 Shaft, 
Daggafontein, exposed over 30 of these 
reefs, the widest of which was 156 in. 
Between depths of 1,700 and 2,300 ft., 25 
of these reefs were exposed and sampled ; 
generally they did not contain any gold, 
sometimes “ trace ” was returned, but there 
was one exception. In  January , 1931, when 
the shaft had reached a depth of 2,264 ft., 
values were encountered in one of the 
Kimberley reefs then exposed. This reef 
was sampled at 10 different points around

the shaft circumference, the results averaging 
10 dwt. over a w idth of 51 in. One sample 
returned a very high value, but the remaining 
nine sections still averaged 7-34 dwt. over 
50 in. This was the first instance of payable 
values being encountered in the Kimberley 
reef in shaft sinking on the Far East Rand, 
and it was decided to do a limited amount of 
prospecting work on this reef as long as shaft 
sinking operations were not interfered with. 
A small station was cut, and a cross-cut 
to  the reef commenced. Owing to faulting, 
the work was not as simple as it might other­
wise have been. Nevertheless, 107 ft. of 
rising was accomplished, of which 55 ft. on 
reef were sampled, giving an average of
7-6 dwt. over 37-8 in. In addition, 28 ft. 
of winzing was done, which disclosed 
6-55 dwt. over 52 in. As, however, time was 
limited, the early completion of the shaft 
and the pump stations was of prim ary 
importance, and it therefore became 
necessary a t this stage to stop work on the 
Kimberley Reef horizon. This suspension 
will, of course, be only temporary, as the 
results so far obtained have been sufficiently 
encouraging to raise the hope th a t this reef 
will a t some future date contribute its quota 
of tonnage to the mill.

D e v e l o p m e n t  W o r k .— Returning now to 
the account of the development and shaft 
sinking progress, during 1929 another haulage 
from Springs Mines crossed the border, 
making a to tal of four. One lateral haulage 
was started  towards the position of the new 
shaft and in th a t year the development 
footage was increased to 4,775 ft., while 
No. 3 Shaft was sunk by means of tem porary 
equipment to a depth of 286 ft. In 1930 No. 3 
Shaft was sunk 1,905 ft., making the depth of 
the shaft a t the end of th a t year 2,191 ft. In 
addition to sinking, the perm anent pump 
station in No. 3 Shaft to deal with the water 
from the dolomite formation, was cut at a 
depth of 1,001 ft. below the surface and 
equipped with sump capacity sufficient to 
store half a million gallons of water. At 
a depth of 1,997 ft. below the collar of the 
shaft the interm ediate pump station was cut, 
and a commencement was made with the 
excavations to store 250,000 gallons of water. 
The development footage accomplished in 
1930 was 17,324 ft., as against 4,775 ft. in the 
previous year, the introduction of night- 
shift work in the Daggafontein headings being 
largely responsible for the increased footage.

Springs Mines works on a single shift 
basis, the broken ore in the development



ends being cleaned out during the early part 
of the day shift. The natives and their white 
supervisors engaged on th is work, go down 
a t 5 a.m. The miners in charge of the  develop­
m ent work go down a t 7.15 a.m. to start 
drilling operations soon after reaching the 
face. The advantages of day shift work 
are obvious and are not confined to mining 
operations only. On the other hand, under 
the system in vogue a t Springs Mines, no 
spectacular footages can be obtained in any 
individual working places. On account of 
the increasing distances from the Springs 
Mines shafts, the delay in getting started  in 
the Daggafontein workings was becoming 
more and more serious. Rounds were lost, 
and as every heading was then on a down 
gradient, w ater was also a constant difficulty.
In  order to  expedite the work, the night 
shift cleaning of the development ends in 
Daggafontein was inaugurated, this com­
pany, of course, paying for operating those 
haulages in Springs Mines which had to  be in 
commission during the night.

Long steel was introduced in order to  get 
longer rounds. Drilling was done w ith 
S-70 Ingersoll-Rand drills and in certain 
im portant headings good progress was made, 
especially when considering the local 
difficulties and the distances from the Springs 
Mines shafts (in m any cases approxim ately 
2 miles). I t  was necessary, for instance, in 
a num ber of development faces to drill pilot 
holes 10 ft. long as a precaution against 
unexpected water. The best footage during 
this period was accomplished in the  south 
face of Collecting Haulage No. 1 , a heading 
approxim ately 16 ft. wide by 7 ft. to 8 ft. 
high, which was advanced 834 ft. during the 
period January  to May, 1930. During the 
la tte r m onth, the advance was 195 ft. The 
north  face of the same haulage was driven 
722 ft. during this period of 5 months. While 
the rate of development was improved, the 
cost of th is work greatly increased ; 
fortunately the results obtained were 
encouraging.

At the end of October, 1930, the company 
was able to show an ore reserve of over
800,000 tons, averaging 8-55 dwt. over 45 in., 
in the area adjoining Springs Mines. At the 
end of December, this tonnage had increased 
to just over one million tons, averaging 
8-22 dwt. over 46 in. This was the outcome 
of 24,733 ft. of development work, and the 
satisfactory nature of this result will be clear 
from a comparison w ith the results in Springs 
Mines for the same year. This la tte r com-
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pany during 1930 did 33,958 ft. of develop­
m ent, while the tonnage of payable ore 
developed was 949,075 tons. Daggafontein 
therefore developed a slightly larger tonnage, 
w ith its 25,000 ft. of development, than 
Springs Mines did w ith its 34,000 ft. The 
records in the old Nos. 1 and 2 areas had 
also been investigated and it was found 
possible to include 227,700 tons averaging
8-98 dwt. over 36-66 in. in this area. Most 
of this tonnage was located around No. 1 
Shaft, where the reef is narrow, being less 
than 6 in. in the m ajority  of the exposures. 
This la tte r tonnage, of course, will not 
become available until the shafts are 
dewatered.

At the end of November, 1930, in spite of 
the difficult financial conditions existing 
a t th a t time, the holders of the options 
again showed their faith  in the prospects 
of the company, and Daggafontein Mines 
obtained £622,000 of additional funds. The 
am ount previously raised was just sufficient 
to carry on until the end of 1930, the new- 
capital being required for completing No. 3 
Shaft, continuing developm ent work, and 
at a later date for the reduction plant. It 
was soon apparent, however, th a t the avail­
able funds would not be sufficient even for 
the modest programme then contemplated, 
which was to erect a 40,000 ton mill at No. 3 
Shaft. The area around No. 2 Shaft was 
much more suitable for a reduction plant, 
while the existing housing and compound 
accommodation near the shaft was also 
an im portant consideration. Moreover, 
negotiations were proceeding with the 
Government for the lease of additional 
ground, which, if successful, would increase 
the area to be usefully served by No. 3 
Shaft and also by No. 2 . The possibility of 
dewatering Nos. 1 and 2 Shafts and making 
the older portion of the mine available for 
production at an early date, was also a factor 
in deciding the location of the reduction 
plant. There appeared to be an opportunity 
of bringing the company to  its maximum 
crushing capacity very soon after the com­
mencement of milling operations if equip­
m ent were ordered for the Nos. 1 and 2 
shafts and th is section brought into 
production. These possibilities, and also that 
of the Kimberley Reef, had to be borne in 
m ind when laying out the plant, as they 
would call for extensions at an early date. 
Questions of foundations, suitability  of site, 
and room for slime dams, were of even greater 
importance. Taking all these factors into
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consideration, it was clear th a t the more 
desirable situation for the reduction plant 
was at No. 2 shaft.

In February, 1931, the successful outcome 
of negotiations with the Government added 
a further 729 claims to the holdings of 
Daggafontein. The area involved is th a t 
marked “ G ” on Fig. 2 and the advantages 
to the company of this acquisition were 
considerable, as the development layout was 
simplified, and the tonnage potentialities 
of the property were increased. The inclusion 
of this additional ground increased the

for a more ambitious programme. The 
increase in the com pany’s capital aimed at 
providing for the perm anent equipment of 
the Nos. 1 and 2 Shafts, preparatory to 
dewatering and making these shafts bear 
their quota of the tonnage, with a view to 
an early increase in the capacity of the 
reduction plant. An offer was made to share­
holders to take up 145,000 shares a t 37s. 6d. 
per share, on the basis of one new share for 
every ten held. The issue was guaranteed 
by the R and Selection Corporation, Ltd., 
a company closely associated with the
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company’s mining area to its present total 
of 3,737 claims made up as follows :—

A. Discoverers' claims
B. M ynpacht No. 657

Leased from th e  Governm ent —
C. F irst lease
D. Acquired by  purchase .
E. Cassel-Clydesdale m ynpacht 

Leased from th e  G overnm ent—
F. Second lease
G. Third lease

179 claims 
1,257-8 „

448-9 „
172-6 ,,
172-9 ,,

778-2 
727-4

3,736-8

An initial capacity of 50,000 tons for the 
reduction plant was then fixed and it was 
decided to make every effort to commence 
crushing early in 1932. Excavations for the 
plant were begun in March, 1931. Fig. 4 
is a photograph taken on the site just after 
the start of the excavation work, while 
Fig. 5 shows the plant a t the commencement 
of operations.

The company’s finances, however, required 
further attention. The problem of meeting 
the anticipated shortage of funds when 
reaching the producing stage was easily 
solved, but advantage wras taken of this final 
appeal to the shareholders to supply funds

Anglo American Corporation. The Rand 
Selection Corporation, for guaranteeing this 
issue, was granted an option to take up
55.000 shares at 45s. per share until 
June 30,1932. The issue was most successful, 
practically all shares on offer being applied 
for and the company thus received £271,875, 
while the options a t 45s., if exercised, would 
bring in a further £123,750. The company 
would then be provided with additional 
funds totalling £395,625. This sum was 
estim ated to  be sufficient to  bring the 
company to the producing stage on the
50.000 ton basis, and for the provision of 
perm anent equipment a t Nos. 1 and 2 Shafts 
including the necessary pumping plant. The 
proposed extension to the reduction plant 
from 50,000 to 70,000 tons per month will 
not involve any great expenditure. 
Extensions to the compound, station work, 
and the cutting of the necessary ore and 
waste bins a t No. 2 Shaft, will bring the 
to tal am ount required to a figure slightly 
in excess of the funds provided, but this 
expenditure will not have to be incurred 
until after dewatering. Provided there are 
no undue delays in delivery of plant,

5—4
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dewatering should commence towards the 
end of May, and work on the perm anent 
underground equipm ent for No. 2 Shaft 
should be taken in hand  during the second 
half of this year.

T h e  F in a l  S t a g e .— E arly in August, 
1931, the Main Reef was intersected in the 
shaft a t an average depth  of 3,887 ft. A 
few feet below the reef a large sill was 
encountered, which proved to be over 200 ft 
thick. This rock was not only hard  to drill, 
bu t caused considerable trouble through 
“ scaling off ” and “ air b lasting.” The shaft 
had to be sunk to its final depth  in this 
formation, while the  main station, the ore 
and waste bins, and the conveyor cross-cut 
from the loading pockets to these bins, all 
had to  be cut in the  same rock. The greater 
part of the station roadways, which were 
being driven from Springs Mines, was also 
in this sill. The hardness of the rock 
accentuated various difficulties such as the 
drop of pressure in the air mains due to the 
long distance from the Springs Mines shafts. 
During these last m onths, adverse natural 
conditions once more made their full weight 
felt, the work being not only difficult and 
slow, b u t also dangerous.

A fter the middle of December, however, 
the end of a  very strenuous period was in 
sight. On the 18th of th a t m onth the shaft 
was connected w ith the workings from 
Springs Mines, and before the end of the 
year the ore bin was available, the necessary

II.—SURFACE EQ U IPM EN T 
By S. E. T. E W IN G

The power requirem ents of the mine as 
regards winding and compressing air are 
supplied from steam  plants, whilst power 
for the reduction plant, pumping, and under­
ground requirem ents is provided by the 
Victoria Falls and Transvaal Power Co. at 
3,300 volts and 500 volts from their 40,000 
volt distribution system.

No. 3 S h a f t — S u r f a c e  E q u i p m e n t .—  
The reduction plant is supplied w ith ore from 
this shaft alone until such times as Nos. 1 and 
2 Shafts are brought into commission. 
The surface equipm ent a t No. 3 Shaft is 
as follows :—

Boiler Plant.—Coal is supplied by rail, 
the track  extending directly over the bunkers. 
The initial equipm ent, based on staggering 
the winding and compressor shifts, com­
prises four Babcock and Wilcox boilers

connexions were made and the loading 
arrangem ents in the shaft were completed. 
By the middle of December the reduction 
p lant was ready for work, bu t the first ore 
was not hoisted until the 30th, and crushing 
started  on December 31. On January 2 
there was sufficient ore in the mill bins to 
put the tube-mills into commission. During 
the year 1931 developm ent work was con­
tinued at a satisfactory rate in order to 
provide a sufficient num ber of stope faces 
and to strengthen the ore reserve position.

Mining is now getting into its stride. In 
January7 2,000 fathom s were broken, and in 
February  over 3,000. Stoping is being done 
with jackham m ers and scrapers are used for 
the removal of the broken ore. Mining work 
follows the usual practice of this particular 
area of the W itw atersrand and there is thus 
no need for any' further description.

This concludes the first part of this article 
and provides a good opportunity for 
reviewing the position. Development 
operations from Springs Mines commenced 
late in 1927. Shaft sinking was started in 
1929 and the reef was intersected early in 
August, 1931, a t a depth  of about 3,890 ft. 
Excavations for the reduction plant were 
begun late in March, 1931. The plant was 
completed by the middle of December, 1931, 
and crushing commenced on the last day of 
the year. In these four years the holdings of 
the com pany had increased from 2,059 to
3,737 claims.

A ND REDUCTION PLANT 
and J. L. W IL L E Y

equipped w ith mechanical stokers and super­
heaters, each having a capacity' of 12,000 lb. 
steam  per hour a t a working pressure of 
160 lb. per sq. in. A 240-tube Green’s 
economizer is installed together with a 
direct-coupled induced draught fan at the 
base of smoke stack. The whole plant is so 
arranged th a t extensions can be readily 
made.

Winding P lant.—The two direct acting main 
engines, both of which have been in com­
mission since the early' stages of sinking 
the shaft, were m anufactured by Messrs. 
Fraser and Chalmers of E rith . The cylinder 
dimensions of the  m an hoist are 30 in. by 
60 in. stroke, and of the rock hoist, which 
is a duplex tandem  compound, 25 in. and 
40 in. by  60 in. stroke. The drum s on both 
engines are 11 ft. d iam eter by  8 ft. 3 in.
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F i g . 5 .— T h e  P l a n t  C o m p l e t e d — J a n u a r y , 1 9 3 2 .

wide, and are spirally grooved for \ \  in. 
diameter ropes. The W hitmore overwind 
device and standard brake and clutch 
interlocking gear form part of the equipment 
on each hoist. The condensing plant 
used in conjunction with the rock hoist 
comprises a Hick Hargreaves jet condenser 
with steam ejector and motor driven rotary 
extraction pump. In addition to the above 
two main engines a 16\  in. by 33 in. Robey 
geared hoist is installed for the handling 
of material, such as electric cables and pipe 
columns in the No. 5 com partm ent.

Headgear, Skips, and Cages.—The head­
gear is of steel construction, 105 ft. high 
and mounted with 14 ft. diam eter rope 
sheaves of the built-up type. 5-ton skips 
and two-deck cages, the la tte r holding 40 
men, are attached to the rope with Humble

hooks. Facilities for rapid changing over 
from skips to cages and vice versa are 
provided.

Waste Rock B in .—This bin of steel con­
struction and 300 tons’ capacity, is offset 
from the shaft and is fed by chutes running 
parallel to the long axis of the shaft, the 
waste rock doors a t the tipping point in 
the headgear being opened and thus dis­
charging into the above chutes, when hoisting 
waste rock.

A ir  Compressor P lant.—There are three 
horizontal reciprocating steam-driven com­
pressors located at No. 3 Shaft. The first, 
which was already in commission during the 
shaft sinking stage, is of Pokorny W ittekind 
m anufacture, having a capacity of 5,000 
cu. ft. per minute a t 80 lb. pressure. The 
other two have a capacity of 10,000 cu. ft.
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per m inute each, and are built by Messrs. 
W alker Brothers, of Wigan. Each of them  
is provided w ith a Hick H argreaves je t 
condenser similar to  th a t m entioned as 
installed for the rock winder.

Cooling Pond.—The cooling pond is of 
large area and is equipped with 18 Yarway 
sprays. All piping is of reinforced concrete 
m ade locally and supplied by the Hume 
Pipe Company of South Africa, Ltd.

O r e  S t o r a g e  a n d  T r a n s p o r t .—The 
supply of ore is drawn from No. 3 Shaft 
where the ore storage capacity is 2,500 tons, 
th is being in the form of a dum p on to which 
the skips tip  direct from the headgear. 
In  a tunnel beneath the dum p the ore is 
discharged into 50-ton hopper trucks, the 
la tte r being hauled on a 3 ft. 6 in. gauge 
track by a steam  locomotive a distance 
of 2-71 miles to the reduction plan t site 
at No. 2 Shaft. Here, the trucks discharge 
the ore into the 1,500 ton capacity “ railway 
ore b in ,” under which is installed a 36 in. 
conveyor, the ore being fed on to the con­
veyor by means of an autom atic travelling 
shaking feeder. This conveyor is extended 
under the 2,000 ton ore dum p a t No. 2 
Shaft, which will be formed a t a later date 
in the same manner as th a t a t No. 3 Shaft.

W a s h in g  P l a n t  a n d  C r u s h e r  St a t io n .—  
The ore is fed to th is p lant from the storage 
bin and dump by  the above-mentioned 
36 in. conveyor belt and is delivered on to 
a “ Disc-ring ” grizzley having 4 | in. 
apertures. The oversize from this grizzley 
is fed by means of a Ross chain feeder on 
to a 36 in. sorting belt and, after washing, to 
enable the waste to be sorted out, the balance 
is conveyed by a further belt to  the tube- 
mill pebble storage bin having a capacity 
of 250 tons, and thence tram m ed to storage 
bins situated at the feed end of each of the 
prim ary tube-mills. Any surplus coarse 
rock over th a t required for pebbles, also 
pieces too large for this purpose, are passed 
to a bin feeding a No. 6N Allis Chalmers 
gyratory crusher. The undersize of the 
4 \  in. disc grizzley is fed to a Robins cataract 
grizzley w ith 1-j- in. spacings, the oversize 
from which is fed on to a 60 in. washing and 
draining belt, where, after washing, it is 
delivered to two 36 in. sorting belts and 
after the waste rock has been hand sorted, the 
rem ainder is delivered to bins of 80 tons 
capacity, from which it is fed to two 7 in. 
Newhouse crushers. The undersize from the 
1^ in. grizzley gravitates directly to a 30 in.

incline belt and is taken to the main tube- 
mill storage bin.

The washings from all the sorting belts 
and the main washing belt are gravitated 
to a 6 ft. wide by  18 ft. 3 in. long rake 
classifier, the de-watered grit being delivered 
on to the 30 in. main incline belt above 
mentioned. To minimize the trouble usually 
experienced when conveying wet material 
on belts, the dry  crushed product from the 
gyratory crushers forms the bottom  layer 
on the main incline belt on top of which 
is placed the raked product from the 
classifier, and on top of this again is fed 
the undersize from the in. grizzley. 
The slime overflow from the rake classifier 
is pum ped to a  50 ft. d iam eter conical- 
bottom  collecting tank, the clear water 
overflowing being collected in a 50 ft. 
diam eter storage tank  and again used for 
washing purposes, whilst the settled slime 
is periodically pum ped to the main pump 
sump in the tube-mill house. Tramp iron 
is removed from the ore flow' by an Allen west 
rectangular lifting m agnet situated  at the 
head of the 60 in. washing belt.

The reject pebbles from the tube-mill 
plant are transported  by7 belts to a storage 
bin of 200 tons’ capacity, placed at the side 
of the washing plant. From  this bin the 
rejects are fed on to a 30 in. sorting belt, 
the waste pebbles being hand sorted into 
the waste bin, whilst the rem ainder are led 
to a sizing trom m el having l j  in. round 
holes, the oversize from which is passed to 
a storage bin of 20 tons’ capacity, and thence 
conveyed by an incline belt to  a storage 
bin adjacent to  the  m ain storage bin for 
tube-mill pebbles and thence hand-trammed 
to small storage bins situated at the feed 
end of the secondary and tertia ry  tube-mills. 
A lternatively, the trom m el oversize can be 
fed to one of the 7 in. Newhouse crushers 
or to the two 24 in. Symons disc crushers. 
The undersize from the trommel passes 
directly into a storage bin and is fed to the 
two 24 in. Symons disc crushers, the dis­
charge from which is delivered on to the 
belt transporting the crushed product from 
the gyratory crushers to the main incline 
belt. All discharge chutes from the three 
gyratory and the two disc crushers are 
encased and connected to a dust flue to 
which a  fan is connected, the  exhaust from 
which is led to a dust collecting chamber 
fitted w ith canvas bags, the settled dust 
being periodically removed.

The bottom  of the waste bin is formed by
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the natural ground, whilst the ends and 
sides are supported on a rectangular concrete 
wall. This bin has an available capacity 
of 1,200 tons and the waste is discharged 
by three lines of chutes into side-tipping 
trucks of 20 cu. ft. capacity, which are hand 
tram m ed to an endless-rope haulage. All 
waste discarded is autom atically weighed 
before going to the dump.

T u b e -M il l  P l a n t .— This p lan t consists 
of nine tube-mills, each 20 ft. long by  6 ft.
6 in. diam eter driven by 250 h.p. motors 
through David Brown reduction gears. 
The estim ated capacity of the tube-mill 
plant is 50,000 tons for a 26-day m onth. 
Grinding and classification are carried out 
in three stages and as the economic num ber 
of units required in each stage can be best 
determined while the plant is in operation, 
special atten tion  has been given in the layout 
so as to  obtain the m axim um  interchange­
ability of the tube-mills for the various 
stages and for this reason it was decided 
to have all the tube-mills of the same size.

At the start of operations, there are 
6 prim ary, 2 secondary, and 1 te rtia ry  tube- 
mill. The prim ary mills are laid out on the 
back-to-back arrangem ent, the storage bin 
being of saw tooth  shape, perm itting the 
mills on opposite sides of the building being 
staggered on 30 ft. centres, thus giving ample 
space and daylight, and at the same time 
allowing the bins to be self-emptying. The 
ore from the storage bin is delivered to the 
prim ary tube-mill by  means of a belt feeder, 
arrangem ents being made for regulating 
the rate of feed over a wide margin. The 
grinding pebbles are hand fed from the 14- 
ton storage bin situated a t the feed end of 
each mill ; the pulp discharge passes through 
a trommel fixed a t the discharge end of the 
mill, having § in. square holes. The over­
size, called “ reject pebbles,” drops on to a 
14 in. conveyor belt and is transported to 
the storage bin situated near the washing 
plant. The trommel undersize gravitates 
to a small concrete sump, from which it is 
elevated to an 8 ft. wide by 14 ft. 8 in. long 
rake classifier, the rake product being 
returned to the tube-mill, whilst the overflow 
(which is the final product of the prim ary 
circuit) gravitates to  the main pulp launder, 
which is situated in the ground under­
neath the main storage bin, thence to  a 10 in. 
pulp pum p by which it is elevated to two 
20 ft. diam eter Dorr bowl classifiers, the rake 
com partm ent being 8 ft. wide by 34 ft. 3 in. 
long. The rake product from these two bowl
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classifiers gravitates to  the two secondary 
mills and, after passing through these, the 
ground pulp gravitates to  an 8 in. pump 
and is elevated to  another Dorr bowl 
classifier of the same dimensions as the two 
previously mentioned. The rake product 
from this bowl classifier gravitates to the 
tertiary  tube-mill and, after being ground 
therein, is again elevated to this bowl classifier; 
the overflow from this bowl gravitates to 
the two prim ary bowl classifiers, the over­
flow from which constitutes the final pulp 
and gravitates to the slime collecting plant. 
The grinding media used in the secondary 
and tertia ry  mills are the plus \ \  in. reject 
pebbles obtained from the prim ary tube- 
mills.

An overflow sump of large capacity is 
placed adjacent to the two pulp pumps 
to prevent spillage in the event of sudden 
“ shut downs.” Provision has been made 
in the layout of this section of the plant 
for any future capacity increase up to double 
the initial tonnage.

S l im e  Co l l e c t in g  a n d  T r e a t m e n t  
P l a n t .—The final pulp from the tube-mill 
plant gravitates to 5 slime collecting tanks, 
each 70 ft. d iam eter by 12 ft. vertical height 
and having conical bottom s. The clear 
solution overflowing gravitates to two 50 ft. 
diam eter return-solution storage tanks, 
from which it is elevated to  the main tube- 
mill solution storage tank, provision being 
made to send any desired quantity ' of solution 
to the precipitation plant in order to 
m aintain the gold contents of the crushing 
solution at the desired figure. After collection 
the slime is transferred by7 means of a 12 in. 
Robeson Davison pum p to  the top of 
7 Pachuca tanks, each 45 ft. high by 15 ft. 
diam eter, for treatm ent w ith air agitation, 
additional cy-anide and lime being added 
as required.

B u t t e r s  F i l t e r  P l a n t .—This is of 
standard design and of the “ Full Gravity? ” 
ty7pe, consisting of two filter boxes each 
containing 7 hoppers w ith facilities for 
adding a further hopper a t the end of each. 
In  addition, arrangem ents have been made 
for further extensions if required, up to 
doubling the original capacity.

C l a r if ic a t io n  a n d  P r e c ip it a t io n  
P l a n t .—There are tw7o 50 ft. diameter 
tanks for clarifying the solution prior 
to precipitation. After clarification the 
solution gravitates to a 60 ft. diameter 
storage tank  from which it is pumped 
to a Crowe vacuum  receiver and thence
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to the precipitation tanks of the Merrill 
vacuum type. There are three of these 
tanks each 11 ft. 2 in. diam eter by 11 ft. 0 in. 
to 13 ft. 6 in. cone bottom  equipped with 
36 filter leaves. The solution after pre­
cipitation is pumped to a 60 ft. diameter 
precipitated storage tank and thence to 
the Butters Plant. When the clean up 
takes place the precipitated gold slime 
is pumped direct to the acid vats situated 
in the recovery house, thus obviating any 
handling of this product. The B utters 
filter and precipitation plants are placed 
under the same roof and have a common 
operating floor, thereby concentrating the 
operating of these two sections under the 
same shiftsman.

R e c o v e r y  P l a n t .—This section of the 
plant is attached to the B utters filter and 
precipitation plants in order to facilitate 
general supervision, and all gold recovery 
operations take place therein. There are 
two acid vats each 10 ft. diam eter by 8 ft. 
deep for the treatm ent of the gold slime from 
the Merrill precipitation plant. The acid

treated  slime gravitates to a 30 in. Johnson 
filter-press and after washing is transferred 
to a calcining furnace. After calcination 
it is mixed with the necessary fluxes and 
smelted in No. 100 pots in a reverberatory 
furnace capable of holding 30 of these pots. 
This furnace is equipped with a Mansell 
fire grate, which from past experience, 
improves the smelting conditions and gives 
appreciable operating economies as com­
pared with the ordinary grate with stationary 
fire bars. An amalgam barrel and con­
centrating table is provided for the recovery 
of gold and osmiridium from the con­
centrates obtained from the tube-mills when 
they are relined. All bullion obtained is 
periodically sent to the R and Refinery 
a t Germiston for final refining and 
marketing.

A ball-mill of the Krupp type is installed 
in which slags, old pots, liners, etc., are 
ground. “ Metallics ” in these products 
are removed by concentration and the tailings 
are sent to the W itw atersrand Co-operative 
Smelting W orks for final treatm ent.

SOME EXPERIENCES IN ECUADOR
By B E R N A R D  B E R IN G E R , A .I.M .M .

T h e  author describes a  prospecting trip in the Province of Esm eraldas.

The following description of how the author 
and another engineer fared at free-lance 
prospecting in the Republic of Ecuador, 
although containing nothing new from a 
technical standpoint, m ay be of interest 
in adding some more information to tha t 
which has already appeared in the M a g a z in e  
on general conditions in the Republic ; it 
may also help to elucidate the few advantages 
and the m any handicaps of free-lance 
prospecting.

Ecuador lies between latitudes 2° N. and 
6° S. Its  boundaries are Colombia to the 
north, the Pacific Ocean to the west, and 
Peru to the south. The Cordillera de los 
Andes runs roughly north and south, and 
in Ecuador it consists of two ranges with an 
elevated plateau between ; this plateau, 
known as the Paramo, is some 300 miles 
long and 30 miles wide. The settled popula­
tion of the country is to be found in the 
coastal section, between the foothills of the 
Andes and the ocean, with, perhaps, the 
bulk on the plateau. The trans-Andean 
country to the east of the Cordillera is little 
known (marked poco conocida on the maps), 
is inhabited by Indians still in their

uncivilized state, and is reported as possessing 
a somewhat hot climate.

On arrival in Guayaquil, in October last, 
the first thing done by the author and his 
companion was to probe every possible source 
for information. I t  might be mentioned 
in this respect th a t the British Consulate 
spared neither time nor trouble to help, and 
one of the two engineers seeking information 
was an American. Knowing th a t operations 
would have to be lim ited to a m atter of weeks 
on account of the approaching rainy season 
and also tha t, owing to the large area of the 
Eastern Province, an expensive equipment 
would be necessary for there, with the added 
cost of armed guides, etc., it was decided 
to concentrate on one definite area of the 
coastal section. The province of Esmeraldas 
was chosen because of the reported 
unhealthiness of the climate and lack of 
communications, as it was desired to do 
pioneer work in virgin country.

Ecuador possesses a diversity of climatic 
and topographical characteristics. When 
traversing the inter-Andean plateau by 
train the author was impressed by the almost 
European scenery and climate and in the



280 T H E  M INING MAGAZINE

towns and villages w ith their pavé streets, 
stone houses, and tiled roofs, etc., the 
likeness was even more apparent. Quito, 
the capital, was made the starting-off 
point of the expedition. This city, m ost old- 
world in every respect, is about 10,000 ft. 
above sea level and possesses a healthy 
climate. The inhabitan ts are for the most 
part whites and mestizos. Indians from 
neighbouring villages sell their wares in 
the streets and m arket places—the author 
saw no negroes there.

In  Guayaquil and in Quito a  definite 
friendliness tow ards strangers was 
encountered from all classes. There was 
certainly no visible anti-gringo spirit, such 
as is so common in some other parts of 
South America, Perú  in particular. The 
feeling th a t one was welcome became in ten­
sified by further acquaintance w ith the 
country and the people. The U nder­
secretary  of Public W orks assisted by 
providing an open le tter of introduction 
to all Government officials in the province 
of Esm eraldas ; he emphasized, also, th a t 
foreigners have the same rights in Ecuador 
as the inhabitants except, of course, 
politically. The mining laws of this republic 
are very fair to  the prospector and miner 
and the author will willingly lend a copy 
of the laws (in Spanish) to  anyone interested.

In  Ecuador, as in m any parts of Latin 
America, pioneer work has been neglected 
by the inhabitants since the Spaniards 
left and foreigners, who now do most of the 
prospecting, usually equip themselves before 
leaving their own country. Hence there is 
a dearth  of field equipm ent in Quito, and 
this caused a delay of eleven days in th a t 
city. As an example of the difficulties 
encountered it can be said th a t it occupied 
eight hours of continuous search to  obtain 
two water-bottles.

The first objective of the au thor’s party  
was Santo Domingo de los Colorados, 
100 kms. from the railway. This distance 
was covered on foot w ith three small pack 
animals carrying the kit. For most of the 
way the going was fair, bu t awkward at times 
when passing other laden animals on the 
narrow m ountain trail. A lthough on the 
first day 36 kms. was covered, it was found 
impossible to repeat the effort—loading the 
animals and readjustm ents of packs during 
the m arch, made slow travel. M ounted 
on two hired horses w ith, say, two muleteers 
to look after a better pack-train, although 
costing more m oney would have trebled

the distance covered daily—if the question 
of speed were of importance.

The Andes slope fairly steeply towards 
the foothills, and a drop of 6,000 ft. was 
accomplished in the first two days. The hill 
scenery was impressive—possibly as beautiful 
as the H im alayas near Simla and even more 
massive. On the fifth day Santo Domingo 
was reached ; nam ed de los Colorados as 
the neighbouring Indians pain t themselves 
in bright colours. This place looks rather 
large on the map, but in reality  it consists "  
of some tw enty  houses-on-stilts occupied 
by mestizos, w ith  a few nearby haciendas 
(small farms.) The inhabitan ts were very 
interested in the arrival of two foreigners, 
as their only normal novelty is the fortnightly 
postm an with news from the outer world.
Santo Domingo is in the coastal plain, 
having an altitude of some 600 ft.

The next objective was Quininde, a village 
situated at the confluence of the Rio Blanco 
and the Quininde River, 91 kms. from 
Santo Domingo, and about 150 ft. above sea
level. This second stage of the trek  occupied
five days. The trail traversed completely 
virgin forest land, where the tropical trees
grown to a great height, and the brush on
either side is so thick as to  be impassable 
w ithout a  way being cut, as had been the 
trail, a t great expense. Some difficulty 
was encountered as one of the pack animals 
had developed a pack sore and had to be 
left a t a Governm ent post (Tambo). The 
following ex tracts from the w riter’s diary 
m ay explain w hy the going was slow :—-

Nov. 20, 1931.— At th e  T am bo a t  80 kms from /
S. Domingo. The tw o donkeys were now done in, A
having th ree  loads in  two, and  th e  w ay was boggy '  ‘
and  heavy  going. My pack  itself weighed nearly —
fifty pounds. (The w rite r’s com panion carried a pack 
considerably heavier.)

Nov. 23.— I am  w riting  th is  in  Quininde, a village 
ab o u t 120 miles by  m ule trac k  from  Quito, our f lo d i
n earest tow n, an d  a b o u t fifty  m iles from  the small |[| fj
seaport of E sm eraldas, reached by canoe in two ^
days a t  p resen t, and  in one d ay  during  the  rains. ...
On th e  w ay  here y esterd ay  one donkey fell into 
a  stream  and  th en  la te r  becam e bogged ; we had H it, j  
p len ty  of trouble  w ith  packs, of course.

The Rio Blanco is one of m any rivers dlive
in the coastal plain, and it has a number '%jj,
of tributaries. I t  was decided to  prospect HI#
one of these and the stream s running into êjacif
it. All inquiries made received the answer is j
th a t no foreign engineers had prospected ttoav
this particular part of the province before.

The population here is wholly'' negroid 
and lives in small houses-on-stilts alongside U
the rivers, very little  a ttem p t having been P (l
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will last only a few days more and  the  potatoes 
ab ou t ten  davs. Rice we have p len ty  and 1 was able 
to  buy some m ore beans from a nigger woman in 
a canoe, also a pound of lard—this last was a stroke 
of luck. W e have been practically  vegetarian for 
W'eeks. W e have only been able to  get yucca 
(roots) once, and  cam otes (sweet potatoes) not a t  
all, which is a p ity . B ut we have th ree  coconuts, 
which m ake a  diversion. I find th a t  cooking and 
preparing th e  food, w ithout conveniences, takes a lot 
of tim e. I t  is funny being com pletely aw ay from 
all news. We do n o t even know if Sanchez Cerro 
is p resident of Perú  or anything. To-day i t  was 
really  hot. The m osquitoes a t  n igh t are vicious.

Dec. S.— To-day we shifted cam p to  ab ou t one 
kilo fa rth e r upstream . The nigger who has been 
selling us bananas helped us up here. At one of th e  
rapids we had to  unload our canoe and  m anhandle 
th e  stuff some 150 yards over boulders, while th e

made to clear the tropical forests—the bush 
is yet to be reclaimed. These negroes

m: excel as rivermen, bu t otherwise are rather
!>e lazy. They are a most hospitable, friendly,

honest, and law-abiding people. I t  is 
doubtful if a small colony of any other race 
could live in such an isolated spot with less 
dissension. Their speech is a poor Spanish, 
but their tone and mannerisms, especially 
their ejaculations, are distinctly W est African. 

^  A few more ex tracts from the w riter’s
diary may elucidate the chief pre-occupations 
of the prospecting phase of the trip  :—

Dec. 1.—W e are still here a t  X  cam p. We are 
’j ] l i v i n g  chiefly on fried bananas, w ith  a soup in the  

evenings of onions, po tatoes and  beans. The onions

C O L O M B I A
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nigger pushed and  pulled th e  canoe th rough  the  
rapids. This new cam p is a delightful spot, b u t 
cronic w ith  those sm all black flies th a t  leave blood 
w herever th ey  bite.

A num ber of pits was sunk in the flats 
a t the river bends and elsewhere ; it was 
found too difficult to sink to more than about 
one foot below w ater level—tim ber was 
available, bu t there were no pumps. I t 
was impossible to strip, owing to the flies, 
so th a t one’s clothes became saturated  
w ith sweat. Natives, passing in canoes, 
showed surprise at seeing two white men doing 
m anual labour. The pits were sampled and 
panned in the usual manner. The concentrate 
was invariably m agnetite, and thus any gold 
could be detected by its colour and shape, 
and any platinum  by its lustre and shape. 
E ventually  the arrival of the rains and the 
consequent rising of the rivers, caused a stop 
—in January  of this year.

In  a m atter of weeks two engineers, working 
w ithout the assistance of labourers and 
appliances, can do some prospecting and 
come to some conclusions, bu t were one to

consider the salary that either would repre­
sent were he working for a company, then 
the chief conclusion would be tha t this 
is a very expensive m ethod of prospecting.

Living in Ecuador is cheap ; there are 
hotels in the towns where good board and 
lodging can be obtained for $1-00 a day 
or even less. In the bush, living cost about 
three pence each per day, but it might 
have been better to have gone to the extra 
expense of carrying tinned goods to supple­
m ent bananas, etc., because one’s bodily 
appearance at the finish suggested that too 
much reserve tissue had been drawn upon. 
The w riter’s to ta l expenses in Ecuador, 
including equipm ent, came to about $200-00, 
but w hat inform ation th a t was gained of the 
people and of general and mining conditions, 
was perhaps a satisfactory return for the 
money and the discomfort.

The trip  could not have been accomplished 
w ithout a knowledge of the language and of 
tropical hygiene, which, quite possibly, 
would apply to  a similar expedition in any 
of the South American republics.

TERRAIN AND TOPOGRAPHICAL EFFECTS IN 
GRAVIMETRIC SURVEYS

B y  W .  G .  G .  C O O P E R

In this article the  au thor suggests a m ethod of com puting terra in  and  topographical effects in survey work with the
Eotvos torsion balance.

The m ethod of computing terrain  and 
topographical effects given in the following 
article suggested itself to  the writer from 
lectures by Professor Rankine, who is in 
charge of the course in Applied Geophysics 
at the Royal College of Science, London, and 
from whose m ethod it differs rather in detail 
than  in principle. I t  is hoped th a t this 
account will be read by geophysicists engaged 
in fieldwork, who m ay have both the 
opportunity and inclination to pu t it to  the 
test of experience. Professor Rankine 
points out th a t it is only by so doing th a t 
the m ethod may be judged, and he has 
approved of its publication with this object 
in view.

The suggestion embodies the use of slide- 
rule, graphical work, and planimeter, and it 
is claimed th a t the accuracy of these instru­
m ents is equal to  or greater than  th a t of the 
assumptions made regarding density of 
m aterial, etc. Levels are taken along radial 
lines (8 in normal country) a t any convenient

distances, giving a fair representation of the 
ground.

T h e o r y .— The w riter is in favour of 
taking the centre of the instrum ent as Origin 
instead of the ground-level a t the  station as 
is the usual practice. This involves no extra 
work in levelling, and it has the advantage 
of leaving the application more pliable, no 
extra calculations being needed to change 
the height of the instrum ent. Furthermore, 
it is quite unnecessary for purposes of 
calculation to make any assum ptions regard­
ing the m agnitude of the height of the instru­
m ent, or of the ground-levels, and the 
integration is simple. In the Schweydar 
m ethod, which has been worked out so 
clearly for English units by Lancaster- 
Jones,1 the integration of terrain  effect is 
performed in concentric rings, but in the 
following m ethod the in tegration is first

1 Vide “ The P rin c ip les and  P rac tice  of 
G eophysical P ro sp e c tin g ” R e p o rt of th e  I.G.E.S., 
b y  Edge & L aby.



MAY, 1932 283

performed radially and then summed in 
azimuth.

In Fig. 1, Ox, Oy, and Oz are the axes of 
reference, the origin O being a t the centre 
of the instrum ent. Consider a small 
elementary prism of cross section p. 8a X 8p, 
and height S3 a t P, distance p from O, and 
OP making an angle a with OX. 3 is the 
vertical co-ordinate of S3 , and r the oblique 
distance OP.

(a) The Gravity Gradient a t O due to  this,
■ Sm

is clearly SRa =  3y, where Sm is

its mass, and y the gravity  constant : or

8Ra =
3ay . p2 . 3 . Sa . 8p . 83 along OP,

whence for the whole section, on substituting 3 on C, the same cursor position then giving
for r =  V p 2 +  3 : 

Ra =  3ay. Sa.
r  p=co
I ¿p .

J p = 0

3- ?_ P ! 3 d5 
-= 0(p2 +  32)!

where £ =  height of ground a t P, relative 
to 0. Integrating with respect to 3 , we get 
(omitting limits) :—

Ra =  3 ay . Sa | —

f 3d 1+|)4

3- M s 7 [ % '

dp or

dp

the reading F R^ -  j  on E.)

The calculation of the Integrand is then 
completed on the slide-rule and the value 
plotted to  suitable scale as ordinate against p 
as abcissa. This is repeated along the section 
OP a t all points where levels are taken. Some 
such graph as shown in Fig. 3 will be obtained,

which approaches the value o f-

where F„
= 1 1 4 v

3 2\ 3

m

Referring now to the slide-rule shown in 

Fig. 2. This F r ^ ^  is plotted on scale E

'Z
opposite the corresponding value of -  on

P
scale C, A, B, and C being the ordinary 
logarithmic scales. (In using the slide-rule,

the value of -  j  is autom atically obtained on

scale C by dividing the value of p on A B into

asymptotically. To obtain the integral of 
this w ith respect to p, we have merely to 
measure the area shown shaded by means of 
a planimeter. (It can be done arithmetically 
on squared paper if this is not available.) 
Calling this area SR, we now have Ra 
=  3cry.SR. Sa, which is, of course, the 
gradient along OP due to a  narrow sector 
Sa. The to ta l gradient will therefore be

a = 2tt
R  =  S r . Sa, n a m e ly  th e  Vector su m

a =  0
of these sector gradients all round the station.

We now have to  make some assumption, 
namely th a t over a certain angle of sector
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F i g . 3 .

a  — ^ a'N) to ( a  +  the ground is uniform
2 1 \  ' 2 

circumferentially, by  which is m eant th a t 
S r is constant in am ount (but not in 
direction). Suppose, as is the usual practice,

77we make A a  =  —. I t  will be noted th a t the 
4

vector for th is will be curved, in fact p a rt of a

circle, commencing in direction ( a  -  ) and

ending in direction (^a +  — J (Fig. 4, MN.) 

Inspection shows th a t the resu ltan t of th is

The R esultant vector (gradient) could then 
be obtained by p lotting the 8 sections in the 
ordinary m anner, but th is is not necessary, 
since gradients m aking angles of it (or 180°) 
w ith each other m ay be subtracted algebraic­
ally, w ith due atten tion  to  sign. This can 
be done earlier, when plotting the elementary' 
gradients as in Fig. 3 and measuring only the 
area lying between the tw'O plotted curves 
for a and a +  7 7 . Thus in the final vector 
diagram  (Fig. 5) we have only four vectors 
to  add. The R esultant gradient is given in 
am ount and direction by the solid line R.

E n n ­
is the chord MN, whose length is  or

0-975 of the length of the arc. We m ay 
then either obtain the chord by taking

F i g . 5 .

77 77
R  =  3 ctvS r . — X 0-975 for sector - ,  or, as4 4 4

(b) T . (H orizontal Directional Tendency.) f e a t i m

suggested by Professor Rankine, plot the 
actual curve by compasses, which is, perhaps, 
ra ther p rettier.

— It is unnecessary7 to  explain the whole 
procedure again, since it is similar to that 
for R. For the small element

STa =  — 3ay.
(P2 +  32)®

which for the whole section OP becomes

T 3 3 f ' H - f 3 - '  p3d3Ta =  -  Say. Sa. d p .  ,  .
J  P = o  J  3  =  0  \P  + 3p =  U 3 :

Integrating with respect to  3 , and keeping 
a and p constant, we get (omitting limits)

T a =  — 3cry . Sa . [ i + l ® ]3 V p ; / 3 \ i P  
3 2\ n  Xp) p

which, say

where F T 1[>+ i (?:)]
1M S ) !]

Tie]

-H ints
ifotit

[> + $ ) ' ]
.  h r ,

3cry. Sa. j F j  ( - )  X -  .dp,

«Sers

w h ic h

J



is plotted against on scale D of the slide-

rule and is rapidly obtained therefrom at 
each point at which a level is taken. Notice

how rapidly F-r ̂  j  X ~ approaches 0 as p is

increased. In plotting the Integrand for T 
(as done in case of R, Fig. 3) the operator 
would watch this, and cease his calculations 
when the desired degree of accuracy is 
reached.

It should be noted th a t T  is not a true 
vector, but behaves as a vector in direction 
2a in vector additions, where a is the direction 
of section, so th a t those a t n  (180°) should

7T
be added algebraically and those at angles —

subtracted algebraically, so th a t the whole 
may be reduced to  only two vectors in final 
diagram, against four in the case of R. The 
vectors will still be curved, but in this case 
through twice the angle of sector, so th a t it 
should be remembered th a t the chord is, for

Sin ^  
example, -------  or

77

4

0-90 X Arc. for a sector of 4
Co m m e n t s .— (1) Although the foregoing 

explanation is somewhat lengthy, the calcula­
tions can be made rapidly on the slide-rule 
as indicated, and it is believed with sufficient 
accuracy for practical purposes—th a t is as 
accurate as the density ct, for example, is 
known.

(2) The height of the instrum ent does not 

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

Benevolent Fund of the Institution have 
been received during the past m onth :—
Pato Mines (Colombia), Ltd. £io 10s. Od.
F. K. Borrow £5 5s. Od.
G. A. Denny £5 5s. Od.
Imperial Chemical Industries,

L td........................................... £5 5s. Od.
R. B. Woakes . £3 3s. Od.
A. F. Dick-Cleland £2 2s. Od.
T. P. Grey . £2 2s. Od.
R. Patterson £1 Is. Od.
D. A. Sutherland £i Is. Od.
Previously acknowledged £112 6s. Od.

Total . ,£148 0s. Od.

enter into the calculations (except in reduc­
tion of levels, for which it m ay be considered 
as a bench m ark or datum ), and so can be 
altered at will. All th a t is necessary is to  read 
it when levelling.

(3) The whole process is visible through­
out the calculations. Big arithm etical errors 
would be detected a t once (but they should 
not be made on a slide-rule) and all the time 
one can see how far it is necessary to  carry 
terrain  corrections.

(4) The method is really flexible, a may 
be altered locally (on any ordinate in Fig. 3) ; 
more sections (i.e. alterations of Aa) m ay be 
taken with ease, particularly in any position 
where so desired, by nature of level of ground 
or its density, and it is not necessary to 
m aintain sym m etry in lines of levels.

(5) The m ethod could be applied easily to 
d istan t topography. Even in the field, one

has only to work out -  and F R or

F t ( —J roughly on the slide rule, in order to

see if it is necessary to  consider any hill or 
rock or other object m et with.

(6) and so F R and FT \ ^ j  are all

ratios independent of the units of m easure­
ment. The slide rule scales are therefore 
suitable for use with either English or Con­
tinental units.

Finally, since we are taught th a t the 
“ proof of the pudding is in the eating ” , 
may I hope th a t some enterprising person 
will pu t it to the test—and let us know the 
result.

Institution  of M ining E ngineers’ 
S um m er M eeting.—The Summer Meeting 
of the Institu tion  of Mining Engineers is to 
be held this year in Sheffield, on June 15, 16, 
and 17, by invitation of the president and 
council of the Midland Institu tion  of Mining 
Engineers. The prelim inary arrangements, 
which have just been announced, show th a t 
the first day will be set apart for the official 
receptions and for a technical session. 
During the other two days visits will be paid 
to  various works in the district, while a dinner 
will be held at the Royal Victoria H otel on 
the second day. Further details are to  be 
issued in due course.
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LETTER t o  t h e  EDITOR
The G oldfields of D utch West Borneo

S i r ,—E. J. V allentine’s review of the 
prospects for gold in D utch W est Borneo 
in the M a g a z in e  for February, 1932, is one 
of the few references available on th a t region 
and reminds me of my visit there in 1903. 
W hen at Kalgoorlie, W estern Australia, 
the late E. Graham  Price sent me with 
a portable sampling and assaying outfit 
to Singapore. There I m et Messrs. Myhill 
and Ritchie, and we proceeded by one of the 
excellent oil-burning steamers of the 
Koninklijke P aketvaart Maatschappij (Dutch 
Packet Company) to  Sambas, a native town 
up the Sambas River, Borneo, thence to 
Sinkawang down the west coast, where lives 
one of the Residents. A fter presenting our 
credentials we were given our Toelatingskaart 
or prospecting perm its ; mine was num ber 4, 
1903. Thence we sailed by prau to a small 
settlem ent at the m outh of the Sungei 
River. This we made a base of investigation. 
A Javanese boy did our cooking and other 
jobs, and we were friendly w ith the local 
chief and natives. We prospected around 
by digging test-pits and panning the ground 
excavated, also rock th a t we crushed, and 
creek sands and gravels. Many pans showed 
colours. B ut we were not in the right part 
of the country and decided to consult certain 
D utch officials and others before doing further 
work. We had been led to  believe th a t there 
were other deposits similar to those being 
worked by the Borneo Company in the 
Sambas district and in Sarawak. T hat 
m aterial was being crushed coarsely and 
cyanided direct, yielding a profit of 5s. 
per ton. A pparently none has been found 
since, although, as Mr. Vallentine says, 
some m ay yet be uncovered. We learned 
th a t there were few if any worth-while 
gold areas available for working because 
much of the region had been granted to 
concessionaires, most of whom were not 
active, simply holding on. We then decided 
to abandon our prospecting and see w hat was 
being done elsewhere. From  the Sungei 
River we walked through jungle to Pengkalen 
Batu, where Alluvia, L td., managed by 
Mr. Toby from Australia, and mentioned by 
Mr. Vallentine, was working steam-driven 
water and gravel pumps made at Castlemaine, 
Victoria. Many natives were employed and 
carried certain excavated gravel in baskets, 
the local practice. If I remember aright,

the operation was not profitable when 
handling 100 cubic yards of 10-penny gravel 
an hour.

Mr. Vallentine’s outline of the history of 
gold mining in Borneo up to 1903 agrees 
with w hat our party  was told concerning 
Chinese operations and I am glad to learn 
more of w hat has happened since. We were 
unfavourably impressed with the prospects 
for any lodes or veins or blanket deposits 
in north-west Borneo, bu t we did believe 
th a t there should be good chances for dredges. 
Alluvia, L td., was recovering gold, and there 
were large areas of untouched alluvial 
deposits and others worked out and some 
being worked by Chinese. The latter had 
crude pumps, ditches, and women skilfully 
panning sand in wooden dulongs. However, 
our party  was not interested in working 
placers. Probably Mr. Vallentine is correct, 
careful sampling m ight reveal large areas 
suitable for dredging by the latest equipment. 
Too much hope should not be held for pay 
gravel in the old Chinese workings and 
tailings, but the unworked flats might prove 
to be profitable a t 10 to 15 pence per cubic 
yard.

W ith regard to general conditions, the 
mining laws of the N etherlands East Indies 
appear to be reasonable. They are available 
in concise form in Inform ation Circular 
6451, June, 1931, of the United States Bureau 
of Mines series of digests of foreign mining 
legislation. The climate is hot and moist, yet 
bearable if a man does not drink and become 
lazy and leaves the native women alone. 
Tim ber is abundant. Power would be a 
problem, although steam  could be generated 
by wood fuel or perhaps by oil from Sumatra 
or eastern Borneo. W ater power is said to be 
available in some parts of the island. Rainfall 
is heavy, up to  150 inches a year. Transport 
is not the best, although the rivers and 
perhaps some canals could be used. It has 
been custom ary to im port Javanese coolies 
to work a t some of the placer properties, but 
they are not good workers. Most of the 
mining and much of the cultivation of Borneo 
has been done by Chinese. I t  is important 
th a t mining men learn the Malay language 
which is spoken by D utch, Chinese, Javanese, 
Malays, and others. The ordinary or bazaar 
Malay is ra ther easy to learn. Rice is grown 
in fairly large quantities, sago is made, and 
bananas, oranges, and coconuts are plentiful. 
Flour and certain foods m ust be protected 
against mould.

I believe th a t the foregoing notes are
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substantially correct. Alluvial mining in 
north-west Borneo has not had a brilliant 
past, but I feel sure tha t if enough money is 
made available and extensive and reliable 
sampling is done, enough pay ground should 
be proved to keep several dredges at work.

M. W. v o n  B e r n e w it z .
Washington, D.C.

March 24.

BOOK REVIEWS
Flotation. By A. M. G a u d i n .  Cloth, 

octavo, 532 pages, illustrated. Price 
36s. London : McGraw-Hill.

In the old type of textbook the author 
expounded his subject to the best of his 
ability and gave facts, references, experience, 
and opinions to the fullest ex ten t th a t space 
permitted. If an author is a competent 
technician, the value of such a book to the 
community is great, for, besides its educa­
tional value, it possesses value to those 
fellow technicians who earn their living by 
the practice of their profession. But such 
books give offence and arouse adverse 
criticism because they do not praise both the 
good and the bad, and because, even when 
they are praising the good, the apportionm ent 
of praise cannot please all equally. Many 
modern writers of textbooks avoid giving 
offence by avoiding personal opinions and 
by omitting personal references to their 
own experience. They adopt a definitely non­
committal a ttitude towards the shortcomings 
and the virtues of the machifies or processes 
they describe.

Professor Gaudin’s many and able 
contributions to the literature of flotation 
and the exceptional opportunities he has 
enjoyed of acquainting himself with the 
practice of flotation should make any book 
by him on the subject a classic. Moreover 
the absence of any other recent textbook in 
English on flotation m ust assure his book a 
special place in the library of every mining 
engineer and every m etallurgist interested in 
flotation. I t seems a p ity  therefore tha t 
Professor Gaudin has adopted the more 
modern m ethod of treating his subject, 
impartiality is carried to an extreme. For 
example, of flotation machines it is said 
(p. 401), “ the difference between the various 
machines is small ” ; if one turns for 
information about the performance of the 
much discussed and novel South-W estern

flotation machine one reads “ according to 
the maker, capacity ranges from 6 to 30 
tons per foot of length ,” etc. The exceptional 
success of the machine, even as a cleaner in 
some cases, and its comparative failure in 
one or two instances is not commented on.

If, as a British engineer, one seeks the 
latest information about the application of 
flotation to tin, platinum , gold, or coal, one 
finds an equal caution with regard to the 
expression of adverse opinions. Of complex 
pyritic gold ores one reads (p. 327) th a t 
flotation has yielded high gold recoveries a t 
a treatm ent cost which is but a fraction of 
the cost of roasting followed by cyanidation, 
but in Table 109 the highest grade of concen­
tra te  claimed is 1 -60 oz. per ton—less than
0-01%. W ith regard to the application of 
flotation to English coals (p. 353) the reader 
has to be satisfied with the quotation of some 
optimistic tests from an article published in 
1923. Some shareholders know otherwise.

Perhaps the same desire to please the 
m ajority accounts for the omission of the 
name of Elmore from the table (page 7) of 
those responsible for “ Im portant Steps in 
the Evolution of F lotation .” Even with 
regard to the minor subject of the use of 
term s the author m aintains his a ttitude of 
detachm ent from all rancours and disputes. 
He uses the term s “ agent ” and “ reagent 
as synonymous, and dismisses the argument 
w ith regard to the use of “ differential ” 
and “ selective ” by the rem ark (page 6) 
th a t “ it would seem as though there were no 
need for a qualifying adjective.” On the 
subjects of adsorption and chemical action 
(p. 65, line 16) he is equally tactful.

In the treatm ent of his own special subject 
—flotation reagents — Professor Gaudin 
follows the popular m ethod and endeavours 
to classify them  according to their functions, 
although he adm its tha t reagents “ often 
have a manifold use.” He gives five main 
classes and seven minor classes. His scheme 
is more a classification of functions than of 
reagents !

The principal feature of the book is its 
discussion and description of the treatm ent 
by  flotation qf the ores of copper, lead, and 
zinc. This occupies 163 pages, or ra ther more 
than one-third of the book. In addition, 
special chapters are devoted to  the 
mechanical aspects of froth production (34 
pages), liberation and particle size (35 pages), 
mill design (22 pages), costs (24 pages), 
choice of methods (31 pages), and testing 
and testing equipment (33 pages). Various
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other subjects are dealt with to a lesser 
extent. W ith  regard to  the contents of the 
book as a whole it m ay ju stly  be said th a t 
it presents in a convenient form “ the 
scientific, technical, and economic aspects of 
flotation.”

B. W. H o l m a n .

D ie F lotation. By W. L u y k e n  and E. 
B i e r b r a u e r .  Cloth, octavo, 284 pages, 
illustrated. Price RM. 29. Berlin :
Julius Springer.

Dr. Lu\'ken, of the Kaiser-W ilhelm- 
Institu te  a t Düsseldorf, and Professor Bier­
brauer, of the charm ingly-situated School 
of Mines a t Leoben (Austria) have produced 
a book which is an interesting supplem ent to 
the more comprehensive and am bitious work 
by Professor Gaudin. Their work seeks to 
bring theory and practice closer together. 
The authors look forward to the tim e when 
a deeper theoretical knowledge will render 
blind testing (blindes Probieren) a thing of 
the past. They point out th a t a t present, 
even in laboratory work, empirical testing 
and experience are the main essentials, bu t 
th a t w ith the increased use of chemical 
reagents a knowledge of related physics and 
chem istry is taking a definite role in the art 
of flotation.

Pages 19 to  60 deal w ith such theoretical 
m atter and are followed by  fifty-seven pages 
(pp. 61-108) on laboratory testing. Detailed 
consideration is given to the employment of 
laboratory grinding, sizing, and elutriating 
appliances. Testing with pneum atic and 
impeller flotation machines is considered in 
conjunction w ith the mineralogical exam ina­
tion of ores, m easurem ents of surface tension 
and hydrogen ion concentration, float and sink 
tests, ratio of enrichm ent and recovery 
curves, and estim ates of m etallurgical 
efficiency.

The next section (pp. 109 to  187) deals w ith 
the working of the flotation process and is 
subdivided into sections dealing w ith the 
preparation of the ore, the preparation of the 
pulp, flotation machines, an d .th e  trea tm ent 
of concentrates. In the section (35 pages) 
dealing w ith the preparation of the ore the 
types of crushing and grinding appliances, 
classifiers, ore feeders, pumps, and elevators 
m et with in flotation plants are reviewed. 
The inclusion of this section has been 
criticized, but m ay be justified on the grounds 
th a t it is relevant, brief, and informative.

The next section (pp. 188-223) deals with 
the properties of those minerals which are 
recovered by flotation and the reagents 
employed for their recovery. The last section 
(pp. 223-2 15) giving examples of flow sheets 
and costs.

An excellent classified international list of 
references to recent literature  on flotation 
occupies fourteen pages ; th is is followed by 
English-German and German-English vocabu­
laries of about eight hundred names and 
term s employed in the text.

The m atter throughout is trea ted  from the 
point of view of the student or engineer who 
wishes to  learn the a rt of flotation, rather 
than from th a t of the technician who requires 
a review of the subject. I t  is a m ost helpful 
book, logically arranged, clearly w ritten, and 
well illustrated.

B. W. H o l m a n .

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

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

A pril 7.
D iam onds near Port E lizabeth. —

Diamonds have been discovered in the 
limestone form ation near Coega, about 
18 miles from Port E lizabeth. The stones 
are small, bu t are of good quality. A 
geological peculiarity of note is the presence 
of worn stones and gravel in the limestone, 
which contains fossils. The source of the 
coastal diamond deposits in South-W est 
Africa and N am aqualand has been attribu ted  
to pipes of kim berlite of which the locality 
has so far been indicated in a broad and 
vague sort of way as being somewhere 
in the hinterland, and very probably in the 
Orange Free S tate or in Griqualand West. 
I t is possible th a t other workable occurrences 
are still to be found south of the Orange 
River and th a t diamonds found in the district 
of Port E lizabeth have been derived in some 
way from yet undiscovered sources. I t  has 
been suggested th a t kim berlite is not the 
only source of these diamonds. Some 
diamonds found in the Vaal River are said 
to have been originally embedded in 
amygdaloidal andesite, probably of the 
Ventersdorp Series.



M anganese Corporation.—Mr. H. L.
Burnie, who has retired from the position 
of managing director of the Manganese 
Corporation, will devote himself during the 
next few m onths to continuing preparations 
for the negotiations a t O ttawa between 
the Union and Canadian Governments in 
regard to the ferro - manganese scheme 
described by the chairman at the last annual 
meeting of shareholders. Mr. Burnie has 
been in continuous trea ty  with the Union 
Government and the Canadian authorities 
in regard to the m atter, and either he or 
Mr. Aldridge, the chairm an of the Manganese 
Corporation, will attend  the O ttaw a Con­
ference in an advisory capacity in regard 
to the negotiations.

Canadian Capital for the Union.— A 
company has been registered in Pretoria 
with a capital of £300,000, mainly with the 
object of prospecting and mining in 
Namaqualand. Among the promoters of 
the company are Canadians who represent 
the Dome Mines, Ltd., of South Porcupine, 
Ontario, a company which acquired a block 
of shares in the E ast Geduld Mines some 
months ago. Messrs. de Pencier and Dowsett 
have carried out a considerable amount 
of inquiry and investigation during recent 
months on account of Canadian interests, 
with the object, it is said, of acquiring 
promising mineral occurrences, and the 
new company is the result of this enterprise. 
The company will acquire prospecting options 
on properties covering a very large area in 
Namaqualand. Reports are mentioned here 
tha t a gold-bearing reef carrying encouraging 
values has been discovered on one of the 
farms in which the company is acquiring 
an interest.

G eological Survey.—In his address at 
the annual meeting of the Geological Society 
of South Africa, Professor G. A. W atermeyer, 
the retiring president, declared tha t the 
Governments of the Union in the past had 
shown a want of appreciation of the value 
of the work done by the Geological Survey. 
The Survey was understaffed, and the work 
done by the staff as a t present constituted 
was not published sufficiently expeditiously 
for the information of the public. The staff 
of the Survey had done wonderful work 
considering the paucity of numbers, but 
thousands of square miles, even in the 
vicinity of the Rand remained to be mapped. 
Delay in effecting this work retarded the 
flow of capital for exploration and develop­
ment, and deferred the date a t which the

State would reap the benefit. Mr. A rthur 
French, president of the Chamber of Mines, 
endorsed Professor W aterm eyer’s remarks 
on the lack of appreciation shown by the 
Government of the Geological Survey, and 
said th a t not £9,000 but £90,000 a year 
should be spent on the work.

Dr. A. L. H all’s Successor.—Dr. W. 
Kupferburger, has been appointed Assistant 
Director of the Geological Survey in succession 
to Dr. A. L. Hall. He graduated at Stellen­
bosch University (then the Victoria College), 
and took his M.Sc. degree, later obtaining 
the degree of D.Sc. a t the W itwatersrand 
University. For six m onths he was in 
London, where he was appointed Mineral 
Technologist to the Mines D epartm ent. 
In  1929 he was appointed Mineral 
Technologist in the Trade and Industries 
Division of the Union Departm ent of Mines 
and Industries.

M ining in Swaziland.—The Swaziland 
authorities have decided to throw open 
to prospectors the Crown mineral area No. 7, 
hitherto held by a private company, but now 
lapsed to the Government. The area is 
a rectangle about 15 miles long by 10 miles 
wide, bounded on the north by the Komati 
River. There have been m any small gold 
mines in the area, but of late none has met 
with any success. A gold rush is to take 
place from Forbes Reef.

Advances in Underground Practice.— 
In  some of the mines of the Central Mining- 
Rand Mines administration several advances 
in underground practice were made during 
the past year. For example, in the City Deep 
the pumping position was strengthened, the 
ventilation system improved, m arked pro­
gress was made in connexion w ith the 
sharpening and efficiency of drill bits, and 
advantageous modifications were effected in 
resuing, with which system a low stoping 
width of 38 in. has been economically m ain­
tained under adverse conditions at great 
depth.

The Pongola Beds.—The D epartm ent of 
Mines and Industries has published an 
explanation of the Geological Survey’s Sheet 
No. 68 (Piet Retief) by Dr. W. A. Hum phrey 
and Dr, L. J. Krige. The area was surveyed 
by Dr. Hum phrey in 1912, 1913, and 1914, 
before the beds' in the Transvaal and Natal 
lying above the Dwyka tillite and below 
the Bushveld sandstone had been subdivided 
in a satisfactory way, which was accomplished 
before 1918 by Dr. Du Toit, who followed 
the Ecca and Beaufort beds from the Cape

5—5
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Province through N atal and carried his 
work into the western portion of th is area. 
Dr. Krige m apped an area around P iet 
R etief and a strip  extending along the 
Swaziland b o rd e r ; he also studied the 
Pongola beds in selected traverses in order 
to obtain a complete succession from their 
base. The m easurem ents showed th a t the 
beds have a very great thickness, and 
together w ith the more complete inform ation 
about them  gained in the country to the 
north, require their removal from the Swazi­
land system to form a system  of their o w n .

B R ISB A N E
M arch  22.

M ount Isa C a p ita l—At a m eeting of 
shareholders in Mount Isa  Mines, L td., 
held in Sydney, lately, resolutions were 
carried empowering the directors to pay 
debenture interest a t fixed rates of 6% and 
8% . The chairm an (Mr. W. McCrae) 
explained th a t, if the company took 
advantage of the 221% reduction perm itted 
under the  In terest Reduction Act of New 
South Wales, lately  passed, investors in 
England would m ark down the value of the 
com pany’s securities and look askance at 
any  proposal for raising additional capital 
which it m ight need. Such ex tra  capital, 
Mr. McCrae mentioned, is necessary for the 
extension th a t is being made of the smelting 
plant. Through the good offices of the 
American Smelting and Refining Company 
this additional capital had been arranged 
for, on condition th a t no reduction in the 
rate of interest was contem plated.

H om e-M ade Coke.— In the early stages 
of work at the Mount Isa Company’s mines 
it was sta ted  th a t, if practicable, all branches 
of ore treatm ent, including refining, would 
be carried out in Queensland, and it was 
generally expected th a t both  coal and coke 
would be obtained from the Bowen S tate 
mine a t Collinsville, a short distance south 
of Townsville. After an investigation of the 
possibilities of establishing an electrolytic 
refinery, w ith w ater power, in N orth Queens­
land, it  was found th a t the refining could be 
more economically done in England, and 
a refinery was erected on the Thames, 
w hither the Mount Isa  lead-silver bullion 
is being shipped. The coal needed for Mount 
Isa has been drawn from the Bowen mine 
since production began in the middle of last 
year, and the supplies of this fuel now am ount

to over 2,000 tons a m onth. W ith  regard 
to coke, tests made w ith the Collinsville 
coal have proved th a t it is quite suitable 
for coke m aking, bu t coke ovens have not 
yet been installed a t the State mine, and 
up to the  present the coke needed at Mount 
Isa has been obtained elsewhere, almost 
entirely  from New South W ales. I t  is 
understood th a t cause of the delay in erecting 
these ovens was th a t the Government, 
before incurring the heavy expenditure 
involved (about ¿50,000), wished to  conclude 
an agreem ent w ith the Mount Isa  Company 
as to  supplies which would be taken tha t 
would w arrant the outlay. I t  is now 
learned th a t a suitable arrangem ent has 
been reached. Coke ovens are to be installed, 
and from 20,000 to 30,000 tons will be taken 
annually for the Mount Isa mines, as well 
as 5,000 tons a  year for the Chillagoe State 
smelters, N orth Queensland. A t present 
the only place where coke is m anufactured 
in Queensland is a t N orth Ipswich, where 
the output, which is consumed locally, has 
been very small.

P rogress at M ount Isa.—The local 
warden reports th a t during February  the 
first of the new sintering machines was 
installed and the sm elter buildings were 
being extended for receiving the two other 
machines. Orders have been placed for the 
erection of the No. 3 blast furnace, which 
has been designed to m eet the particular 
conditions a t Mount Isa. Underground, 
on the Black Rock section, the seven glory- 
holes have been operated regularly. Prepara­
tions in the Black Rock section are complete 
for stoping the main lode a t No. 3 level. 
Exploration is being extended south from 
No. 41 shaft to  a point over G40 cross-cut 
on No. 4 level. A t present G42 south drive 
is progressing in ore, the w idth of which 
is being determ ined by cross-cuts. In  No. 4 
level the sub-level on the main lode has 
reached the lim its of the ore and the con­
struction of chutes has been in progress. This 
section will soon be ready for stoping. On 
the foot-wall lode a t G40 section the cross­
cut has cut the lode and the  pyritic ore 
overlying it. On the Rio Grande section 
drawing of the main lode south stope at 
No. 1 has been continued and stoping 
started  on the middle lode stope. A t the 
same tim e opening out has been begun 
in the hanging-wall stope. A t the Nos. 2 
and 4 levels developm ent work has also been 
in progress.' In the la tte r the No. 1 hanging- 
wall north  stope was com pleted a t the
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end of the month. Development on the 
pyritic sub-level has been continued to the 
north, and G25 has been finished. The 
diamond drilling at Christalena No. 1 bore­
hole has been finished, and the plant removed 
to a site 200 ft. further south, where drilling 
is now in progress.

Oil in Q ueensland.—Although just now 
there is practically no boring for oil in 
Queensland, the Commonwealth Geological 
Adviser (Dr. W. G. Woolnough) is very 
emphatic in his opinion tha t petroleum will 
yet be found in this State in payable 
quantities. He holds the view, however, 
that the immediate vicinity of Roma, 
where much money has been spent in the 
search for oil, is not the best area in which 
to continue the search. He considers tha t 
what oil has been found there has migrated 
from elsewhere, and favours for prospecting 
the region lying to the north-east of Roma, 
and expresses regret th a t one existing bore 
(the Roma Mooga), which is the most 
distant one north-easterly from ' Roma, 
has not been carried to bedrock, and where 
boring had to be discontinued for lack of 
funds. Dr. Woolnough also rem arks tha t 
the indications are such as to convince him 
that ultim ate success in prospecting for oil 
in Central Queensland is practically certain. 
The company owning the Mooga bore (the 
Australian Roma Oil, Ltd.) has just 
announced tha t steps are being taken 
to have this bore, which is down 3,530 ft., 
completed, and the territory to the east- 
north-east of th a t bore tested.

Cloncurry Copper M ining.—N otw ith­
standing th a t copper continues to be 
extremely low in price, there are indications 
of a revival of mining for th a t m etal in the 
vast Cloncurry mineral belt of N orth 
Queensland. Of the three mines—Mount 
Oxide, Dobbyn, and Orphan, owned and let 
on tribute by the Mount E lliott Company— 
that closed down last October because 
the miners employed refused to accept 
a reduced wage—one is now being unwatered 
preparatory to restarting production, while 
negotiations also are in train for a resumption 
in the other two. These mines were the 
chief suppliers of copper ore to the Chillagoe 
State smelters from the Cloncurry district. 
Furthermore, a t the privately owned 
Trekelano mine, a fairly large producer, 
where work had been suspended since 
last September owing to low market prices, 
operations have been resumed.

A ustralian Gold Yield.—In the produc­
tion of gold in Australia there was an increase 
from 466,000 oz. in 1930 to 592,000 oz. 
in 1931. The principal contributions were
510,500 oz. from W estern Australia, 42,500 oz 
from Victoria, 19,700 oz. from New South 
Wales, and 10,300 oz. from Queensland. 
I t  appears to be almost certain th a t a further 
increase will be recorded in 1932, and it 
would not be surprising if the yield for this 
year reached 700,000 oz.

Newnes Petrol.—For the first time in 
nine years petrol produced at Newnes, 
in New South Wales, was for sale a t Lithgow, 
the nearest railway station. The Federal 
Shale Oil Development Committee, which 
has at present control a t Newnes, reports 
th a t the demand for the petrol from Sydney 
and elsewhere exceeds the supply. Motorists 
who have used the spirit are reported to 
have declared tha t it was found to be 
exceptionally good. Proposals are now being 
made for the transfer of the Newnes’ 
industry to private enterprise.

1 P O H
A pril 14.

D epletion of Ore Reserves.—The very 
low value realizable for tin ore and the small 
return, if any, possible on capital invested 
in undertakings with estim ated lives of under 
or about ten years bring into prominence 
the question whether it is better to continue 
to produce at a restricted rate barely covering 
costs or to shut down, arrange for the property 
to be for a time on a care and maintenance 
basis, and to group, but not to produce 
its quota, which, being grouped, can be 
produced by the most economical and 
suitable unit in the group. The decision 
in this case must depend on two things— 
(a) whether the arrangements for grouping 
provide sufficient income to cover main­
tenance and depreciation costs, and (b) 
whether ore reserves are actually being 
depleted by continuation of mining on the 
present restricted scale. If  the circumstances 
are so fortunate th a t a large proportion, if 
not all, of the perm itted quota can be won in 
process of development in profitable values— 
giving proceeds sufficient to cover a little 
more than working costs and depreciation— 
the result of carrying on would be to increase 
the available ore reserves, w ithout net loss 
or capital outlay, and at the end of any 
year or even several years of such work the 
position of the undertaking would be very
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m aterially  strengthened to  the ex ten t of 
proved additional ore in sight. The very 
low costs of labour and supervision a t the 
present tim e have to be taken into account 
against the low prices realized for ore won 
and sold. On the other hand, it is clearly 
unwise to exhaust lim ited ore reserves 
by continuing work under conditions th a t pre­
clude profit or appreciation of value other­
wise, and unless some special circumstances 
prevent such action, the m ost advantageous 
course is to  group and close down, if suitable 
arrangem ents can be made to cover m ain­
tenance and depreciation costs.

D eclared Stocks.—Arising out of certain 
instructions issued in Selanger, some concern 
was caused by w hat seemed a departure 
from the original announcement th a t on 
any mine a quan tity  of ore equal to  the stock 
brought in and declared a t the commence­
m ent of restriction (March 1, 1931) might 
be carried forward a t the end of any quota 
period. On representations being made 
an assurance has been given th a t am endm ents 
to the rules under consideration would 
probably remove any cause for anxiety 
as to the interpretation  of w hat is actually 
a very im portant provision.

D ecentralization . — The proposals for 
w hat has been called a policy of decentraliza­
tion were mentioned in a le tte r th a t appeared 
in the M a g a z in e  for December, 1931. 
The effect of giving anything resembling 
local self-government to  each of the States 
in the Federation would be to break up w hat 
has been a combination, generally well- 
adm inistered for the common good of all 
its parts, into a num ber of more loosely- 
connected units in which local and even 
personal interests would acquire influence 
in ways not possible while the States are 
adm inistered as one Federation. If  one 
object is to lessen the differences in 
adm inistrative methods between the 
Federated and the Unfederated States it 
appears th a t the m ethod proposed would 
tend to lower efficiency in the better organized 
States of the Federation towards the lower 
standards in the less efficiently adm inistered 
States outside the Federation. Another 
result of the proposed policy would be to 
remove the effective seat of government 
from its present central situation at Kuala 
Fum pur to  the Island of Singapore— at the 
end of the Peninsula—and to a centre of 
population th a t has little in common, and 
small acquaintance, w ith the problems of 
government in the States of this peninsula.

I t  m ay be thought th a t such considerations 
are of little  practical consequence to  the 
mining industry, but, on the contrary, 
such an im portan t industry  w ith widely 
d istributed  activities benefits greatly  by 
having its adm inistrative centre well placed 
for easy access and actually  w ithin one of 
the active mining fields, in daily contact 
w ith work in progress under a variety 
of conditions. In tim ate and general know­
ledge of the facts is the best protection 
against the errors in policy th a t are apt 
to be initiated by  well intentioned but 
inadequately informed persons in positions 
of tem porary  authority .

M alaria Prevention.—The Engineering 
Association of Malaya has an active branch 
in Perak, under whose auspices during recent 
years there have been m any interesting 
and instructive gatherings of civil, mining, 
electrical, and mechanical engineers. A 
recent meeting in Ipoh had for its subject 
anti-m alaria work and research especially 
in connexion w ith the construction of the 
E ast Coast Railway. Valuable contributions 
were made in the discussion th a t followed, 
and one feature of outstanding interest 
to miners was a  record of observations 
in K elantan showing th a t where drains or 
natural w ater channels cut formations rich 
in iron, such as the ferruginous schists 
so characteristic of th a t State and of other 
parts of Malaya, there were never any 
mosquito larvae to be found.

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

Lode-G old  in  B.C .—A special bulletin 
has been published recently by the D epart­
m ent of Mines dealing w ith the  lode-gold 
deposits of the province. The publication 
contains much useful inform ation of a 
geological character, as well as details 
supplied by the several resident engineers 
of interesting mines and  prospects. The 
purpose of th is issue is explained in a 
prefatory note by the Provincial 
Mineralogist, who states th a t the 
potentialities for successful gold mining 
in the province are greater than  has been 
generally recognized and it is believed tha t 
the compilation of all m aterial information 
in one publication will stim ulate the exploita­
tion of la ten t gold resources. Three features 
of importance noted in the bulletin are the 
exhaustion of the Rossland mines in 1927, 
the approaching end of known reserves in



the Premier, and the rising of the Pioneer 
as a new star on the horizon, with promise 
of a splendid career.

>̂ rem *e r  G old.—Of particular interest 
at this time, in connexion with the summary 
of im portant happenings in the lode-gold 
mining industry previously reviewed, is the 
recent report of the vice-president of Premier 
Gold Mines, L td., in which it is stated tha t 
intensive effort has been devoted towards 
the establishm ent of further ore reserves, 
and during the past year an amount of 
7,898 ft. of underground development work 
has been done, in addition to a large amount 
of diamond drilling. The result of this work 
was to open up some 127,000 tons of new 
ore. Ore reserves at the beginning of 1931 
were estim ated at around 367,000 tons, 
and are now given as 252,000 tons, or, but 
little more than one year’s supply at the 
present scale of operations. On these 
figures considerable curtailm ent is indicated 
in 1933. A 33% reduction in the total 
earnings for 1931 was a ttributable largely 
to the falling off of silver production, 
approximately 1 ,000,000 oz. less than  in 
1930 being m arketed, a t reduced prices. 
The average grade of ore in reserve is given 
at about $8-70 per ton and operating costs 
have been reduced from $3-60 to $3-33 per 
ton. The com pany’s engineers were active 
in examining a number of other properties, 
and exploratory work was carried out on 
some of these, but results were not sufficiently 
good, and the options were dropped. The 
report deals also w ith Prosperity and 
Porter Idaho silver mines, controlled by 
the company, where operations have been 
suspended under m arket price conditions 
which render the working of these remote 
properties uneconomic at the present time.

Bridge River.—W ith reports of a $90,000 
output from the Pioneer for the m onth of 
March, and net earnings of $21,000 from the 
first m onth’s operation of the Lorne, Bridge 
River continues to hold its position and 
promises to be the banner gold-producing 
area of the province. The new three- 
compartment shaft at the Pioneer is rapidly 
approaching its immediate objective of 
1,625 ft. depth. Looking at this area as one 
characterized by conditions which stamp 
it as an individual goldfield, it would seem 
to be regrettable, in one sense, th a t there 
should be so much duplication of effort 
in its development. This point of view 
is particularly appropriate in regard to the 
undoubted advantages to be secured by

utilization of the strategic advantage of the 
Lorne position for purposes of exploration. 
In  this connexion it is to  be rem arked th a t 
development of the Pioneer mine has been 
confined almost exclusively to the one 
vein, and no more is known of outside 
possibilities than in the earliest days of its 
history. There are also the m atters of water 
and power supply which might be more 
satisfactorily compassed under a single 
control. The greatest am ount of credit is 
dut to the management of Pioneer Gold Mines, 
Ltd., for the way in which the mine has 
been brought along, from a mere prospect, 
to its present outstanding position with a 
minimum of expenditure. In  the interests 
of the field as a whole, however, more 
might have been achieved by capitalizing 
development a t an earlier stage and by 
eliminating conflicting interests in the control 
of natural facilities. Pioneer has a not too 
satisfactory hydro-electric power station 
on the south fork of Bridge River, while 
Lorne is considering another on the main 
fork.

Sheep Creek. — While the diversified 
character of the lode-gold deposits of the 
province is shown clearly in the several 
reports of the government engineers, it is 
a remarkable fact tha t, with the exception 
perhaps of the Nickel Plate mine at Hedley, 
the outstanding producers have been typical 
of conditions common to the areas in which 
they were located, in other words, production 
has been associated with goldfields of 
individual characteristics. Such a field 
is the Sheep Creek field, south of Nelson, 
in which, as described by J. F. Walker, 
of the Dominion Geological Survey, the gold 
deposits occur as fissure veins cutting 
quartzites, and schists, and varying in width 
from almost nothing to about 20 ft., the 
average being less than stoping width. 
The vein filling is quartz with crushed country 
rock and there has been much displacement. 
Pyrite and a little galena and sphalerite 
are sparsely distributed. Ore-shoots appear 
to be confined to the quartzites, the fissures 
being tight w ith little vein m atter where 
they cut the schist. The mines of this 
area are the Yellowstone, the Queen, the 
Kootenay Belle, the Mother Lode, the Nugget, 
and the Reno. The last-nam ed property 
has proved an exception to the general 
experience in regard to economic mineraliza­
tion in the prim ary ore, below the zone 
of oxidation. Average values around $40-00 
per ton, over stoping widths have been
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encountered a t a depth  of over 600 ft. 
The development of this mine was prosecuted 
actively during the past year, driving, 
cross-cutting, and rising totalling 2,487 ft., 
w ith a  further 2,455 ft. of diamond drilling. 
The grade of all ore m ined during 1931, 
including a proportion of waste rock from 
development headings, was $18-87 in gold, 
the to ta l recovery amounting to  $201,570-10, 
and the m onthly output was between 
$25,000 and $30,000 up to the time th a t the 
mill was destroyed by fire.

Y m ir.—The Ymir camp, a few miles north  
of the Sheep Creek area, is also characterized 
by special features and was prom inent 
about 30 years ago in relation to  the operation 
of the old Ymir mine. In  th is field quartz- 
filled fissures, carrying auriferous pyrite 
associated w ith galena and blende, cut 
diagonally across the Pend d ’Oreille forma­
tion which is in truded by  tongues of the 
Nelson granite. W ithin th is area, in addition 
to the Ymir, are the Goodenough, on which 
some interesting discoveries have been made 
recently, the Yankee Girl, where gold values 
are found to  be definitely associated w ith 
galena and ore-shoots are confined to  the 
granite tongues, the Ymir Wilcox, Dundee, 
and Blackrock properties. This camp is 
likely to  receive a good deal of a tten tion  
during the campaign of intensive search 
for new gold mines th a t will be a feature 
of the coming season.

TORONTO
A p ril  18.

P orcupine.—The output of bullion in this 
area during March showed a substantial 
increase over th a t of the preceding m onth, 
am ounting to $1,822,986, from the treatm ent 
of 259,218 tons of ore, as compared with 
$1,676,673 from 258,987 during February. 
The annual report of the Dome Mines, L td., 
for 1931, showed a profit for the year of 
$1,690,825, before deductions for deprecia­
tion and depletion. Dividends paid for the 
year am ounted to $953,334, leaving a  net 
surplus of $37,490, bringing the surplus 
account up  to $2,202,808. The ore reserves 
were estim ated at 1,920,000 tons. Production 
during March am ounted to $319,052, as com­
pared with $319,057 in February. Hollinger 
Consolidated, which is now treating about
5,000 tons of ore a day, is preparing to 
increase production by advancing the rate to
5,500 tons daily. Recent developm ent is 
stated  to have disclosed some improvement

in ore-bodies, bu t official inform ation is 
lacking. The com pany has recently secured 
a group of claims in the Pascalis district of 
north-w estern Quebec, on which diamond 
drilling will be started  immediately. The 
damage to  the generator of the p lan t a t the 
M cIntyre Porcupine has been repaired, and 
the mill is now operating a t its ra ted  capacity 
of 2,000 tons per day, and production is 
understood to  have reached its former high 
level. Developm ent of the P latt-V et section 
is progressing satisfactorily. The Vipond 
Consolidated during the first three months 
of the year produced bullion to the value of 
$120,017 from the treatm ent of 25,604 tons 
of ore, w ith a recovery of $4-69 per ton. 
There was a m arked decrease in the grade of 
ore going to  the mill, as compared w ith the 
previous quarter., when the recovery from 
24,935 tons of ore was $5-43 per ton, and 
w ith the quarter ending March, 1931, when 
the recovery from 25,672 tons of ore was 
$7-13 per ton. The Porcupine-United is 
preparing to  reopen its property adjoining 
the Hollinger.

K irkland Lake.—Production of the Kirk­
land Lake gold mines during March was 
valued a t $1,897,517 from 152,445 tons 
of ore, as compared with $1,817,887 in 
February, when 141,026 tons was milled. 
The mill of the W right-H argreaves is handling 
slightly more than  800 tons of ore per day, 
w ith an average recovery of about $12 per 
ton. Special atten tion  is being given to the 
opening up of the lower workings. The 
bottom  level a t 3,000 ft. is sta ted  to be 
proving up very well, some values produced 
being well above the mine average. The 
average for the level is understood to be 
between $12 and $15 in gold per ton. 
Diamond drilling is being actively carried 
on to  prove up the downward extension of 
the ore zone. At the Teck-Hughes deeper 
mining is m eeting w ith encouraging results. 
I t  is the intention of the m anagem ent to 
continue its deep developm ent programme 
and plans call for the opening up of five new 
levels below the 34th before the end of this 
year. The m anagem ent of the Sylvanite are 
pushing operations a t depth, as they  expect 
be tte r values from 2,500 to  3,000 ft. than are 
obtained on the levels above. Cross-cutting 
is now proceeding on the new 3,000-ft. level. 
Diam ond drill results indicate a high-grade 
ore zone a t 3,000 ft., about 200 ft. in from 
the main shaft, and it is tow ards this strike 
th a t work is being pushed. L ateral work is 
also in progress on the 2,500-ft. horizon. The
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Bidgood has opened up an ore-body 5 ft. in 
width on the 500-ft. level, which yields high 
assays. On the north drive, where rising is 
being done, values average $21.20. Recent 
financing will enable the company to con­
tinue operations w ithout interruption. The 
development programme of the Macassa is 
making steady progress. The drive from the 
Kirkland Lake gold mine at 2,500 ft. has 
opened up some good mineral sections and 
some high gold values are reported, but no 
official inform ation is forthcoming. A new 
company has been organized to take over the 
property of the Telluride Gold Mines, which 
went into liquidation, and operations will 
be resumed. At the K irkland Lake gold mine 
a diamond drill-hole put down to a depth of 
215 ft. below the bottom  level a t 4,750 ft. is 
said to have passed through a good stretch 
of mineralization, from which assays of $10 
per ton were obtained. I t  is not the intention, 
however, to  develop the ground below the 
4,750-ft. level a t this time. W ork will be 
centred on opening up the lower horizons, 
from which a large part of the ore is drawn 
for mill feed. Mill heads are holding around 
$12 per ton.

Other Ontario Gold Areas.—In the 
Matachewan field the Mining Corporation 
of Canada has begun the erection of a 150- 
ton mill on its Ashley property, with a view 
of beginning production in the autumn. 
A supply of electric power has now been 
obtained, enabling development work to 
be actively carried on. The Matachewan 
Premier Mining Syndicate has been organized 
and has secured 32 mining claims. I t  will 
carry out an intensive campaign of develop­
ment. The Parkhill mine in the Michipicoten 
field is steadily m aintaining production. 
Shaft sinking has been suspended at the 
fourth level, where the vein, on being opened 
up, shows higher values than a t the surface. 
At the Minto, in the same area, the mill is 
being supplied in ore from the first level, 
the rest of the workings being under water. 
Production, it is stated, now averages 
$1,000 a day. The Howey, in Patricia district, 
according to an official estim ate, produced 
gold during the first quarter of the year 
to the value of a  new high record. A deep 
development programme is being carried 
out. A winze has been started  from the 
1,000-ft. level, its objective being a depth of 
1,750 ft. Metals Development, L td., has 
resumed work on its property in the Clear­
water Lake section of the Patricia district, 
and the shaft will be sunk to 500 ft.

Sudbury.—W ith no increase indicated in 
the demand for nickel products, and with 
the curtailm ent of copper output to 20% of 
capacity, the International Nickel Company 
has found it necessary to make a further 
tem porary reduction in operations. The 
Falconbridge Nickel has recently made 
substantial sales of nickel to American 
consumers, which, together with previous 
contracts, will keep the mill busy  for some 
time to come.

N orth-W estern Quebec.—The Noranda 
continues to  increase its gold output in order 
to offset the loss entailed by the curtailm ent 
of copper production. I t  is understood th a t 
the present rate of production of gold 
is approximately $7,000,000. The W aite- 
Montgomery copper mine has been closed 
down indefinitely, being unable to continue 
production profitably a t the present low price 
of the metal. The Granada, having obtained 
electric power, is speeding up development, 
and has encountered good gold values in the 
lower workings. Production in March reached 
the value of about $39,000. The Siscoe gold 
mine, during the quarter ended March, 
produced $281,746, from the treatm ent of 
15,560 tons, the recovery being $18-10 per 
ton.

M anitoba.—The annual report of the 
Sherritt-Gordon Mines, Limited, shows gross 
income from m etal production of $1,316,253 
against operating costs of $1,042,744, leaving 
an operating profit for the year of $273,509. 
After all deductions there remained a surplus 
of $4,843. For the operating period, the 
mine produced 14,718,387 lb. of copper and 
$134,304 of gold and silver from 211,081 tons 
of ore. The average cost per lb. of electrolytic 
power produced during the year was 6'275 
cents, and only 5-946 cents per lb. in 
December. The annual report of the Hudson 
Bay Mining and Smelting Company for 1931 
showed income from sales of m etal of 
$5,401,312, and income from other sources 
of $258,508, making a total of $5,659,820. 
The net operating profit was $962,701, and 
deduction of $1,264,646 for depreciation left 
a deficit of $301,946. There was mined and 
delivered to the concentrator during the year 
390,693 tons of ore assaying 0-120 oz. gold,
1-30 oz. silver, 2-19% copper and 4-4% zinc. 
From the open p it was mined 706,564 tons 
of ore. At the Central Manitoba gold mine a 
new ore-body of commercial grade has been 
disclosed in a drive where the ore was 
supposed to have petered out. Officials state
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th a t there is more ore now in sight than ever 
before, and mill heads are running $14 to 
the ton. The mill a t the San Antonio has 
been completed, and underground develop­
m ent has been resumed.

G reat Bear Lake A rea.—Great interest 
is being m anifested in the discoveries of 
radium  and silver in the Great Bear Lake 
mining field, where m any companies are 
preparing to  operate during the coming 
season, some having already sent in working 
crews and supplies. Airplanes are being 
extensively employed for transport. The 
companies which have already sent in crews 
of men include the  Contact Mining Company, 
L td ., Great Bear Developm ent Company, 
Great Bear Lake Mines, L td., and Eldorado 
Gold Mines. The Eldorado Gold Mines, 
on whose property  pitchblende deposits 
have been proved to  occur in commercial 
quantities, will take in a mining plant 
this sum m er to open up the m ain zones 
underground and will make shipm ents of 
radium -bearing ores this summer to be 
treated  at the refinery which will be 
established in Ontario. The location of the 
plant has not yet been determ ined, one 
im portant consideration in the selection of 
a site being the availability of the chemicals 
required in the refining process.

O ntario R adium  M ine.—Canada Radium  
Mines, L td ., holding 750 acres near Wilber- 
force, Ont., proposes to  s ta rt work soon on 
a generally enlarged programme of develop­
m ent. A large am ount of surface work 
has been done, and the shaft put down to 
a depth  of 30* ft.

M ineral Production.—A report of the 
Dominion Bureau of S tatistics gives the 
value of the to ta 1 mineral production of 
Canada for the year 1931 at $227,456,365, 
a decline of nearly 19% as compared w ith the 
ou tpu t of the previous year. The decline, 
however, was due to the decrease in prices 
ra ther than  a falling-off in the volume of 
production. The large increase in gold 
output, from $43,453,601 in 1930 to 
$55,715,120 in 1931, was the outstanding 
feature. Refined copper exports were 
greater than  in 1930, and silver, lead, and 
zinc were lower, due to  falling-off in dem and 
and low prices. Crude petroleum  production 
showed a slight increase. Coal ou tput was 
lower in all provinces except Saskatchewan, 
and asbestos sales dropped 42%. During the 
year the value of the m etals produced 
showed a decline of 17%.

PERSONAL
W . B a d d e l e y  A d a m s  is re tu rn in g  from  A byssinia. 
R e g i n a l d  F. A l l e n  has left for Colombia.
J o h n  B r a s s  has been elected p resid en t of th e  

In s titu tio n  of M ining Engineers, in  succession to  
th e  la te  Professor R. W . Dron.

W a l t e r  B r o a d b r i d g e  has le ft for th e  Gold Coast. 
J . M. C a l l o w  is re tu rn in g  from  th e  U n ited  S tates.
E . E . C a m p b e l l  is leav ing  T oronto  for New York. 
P . J. C r o w l e  is here from  Ind ia.
G e o r g e  S. D y e r  has left California for Alaska. 
J. K. L. G r a h a m  is hom e from  Siam.
T. C. F . H all has left for Korea.
G. F . H a t c h  has re tu rn ed  to  Yugoslavia.
J. A. L. H e n d e r s o n  h as l e f t  f o r  Canada.
C. B. K i n g s t o n  is hom e from  Rhodesia.
C. F. L l o y d - J o n e s  is now in  Palestine.
R o b e r t  A. M a c k a y  is re tu rn in g  from  Panam a. 
P. R .  M c C a r t h y  is re tu rn in g  from  Nigeria.
H . R . M i t c h e l l  is re tu rn in g  from  Nigeria.
J o h n  H . M o r r i s  is re tu rn ing  from  Spanish

Morocco.
J. W . P a r k  has left for th e  Gold Coast.
J. S. P e n b e r t h y  is now in  W est Africa. 
C h a r l e s  P e n g i l l y  is re tu rn in g  from  India.
A E r i c  P l e m i n g  has left for th e  Gold Coast.
J. D. P o l l e t t  is re tu rn ing  from  Sierra Leone. 
F r a n k  B. P o w e l l  has le ft for th e  Gold Coast.
R . W . S c o t t  has le ft for th e  Gold Coast.
W . J. S e v i e r  is re tu rn in g  f r o m  W est Africa.
R. O. S i m o n  has le ft for th e  Gold Coast. 
W i l l i a m  T h o m a s  is re tu rn in g  from  India.
J. C. V i v i a n  is re tu rn in g  from  Panam a. 
C h a r l e s  H. W h i t e  is here from  France.
T. W i l l i a m s  is re tu rn ing  from  India.

R o b e r t  W i l s o n  D r o n , professor of m ining in 
Glasgow U niversity  since 1923, died on A pril 23 
a t  th e  age of 63. Professor D ron, who was a  Member 
of th e  In s titu tio n  of Civil Engineers, w as th is  y ea r’s 
president of th e  In s titu tio n  of M ining Engineers. 
A fter holding ap p o in tm en ts in several collieries in 
Scotland, he began a  consulting practice  in  Glasgow 
in 1893 an d  was called upon to  rep o rt on properties 
in  Am erica, C anada, G erm any, F rance, Russia, 
Spain, an d  Spitzbergen.

TRADE PARAGRAPHS
D ia m o n d  Drill  Carbon Co., Ltd.,  advise a 

change of address to  R iv er P la te  House, F insbury  
Circus, E.C. 2.

Lead Industries  Association, of 420, L exington 
A venue, New Y ork, U.S.A., issue a  brochure full 
of in te res tin g  illu stra tions and  describing th e  
m anufactu re  and  principal uses of lead  pipe.

British Standards Institution, of 28, Victoria 
S treet, L ondon, S.W. 1, issue brief deta ils of a new 
B ritish  S tan d ard  for b raided  cables w ith  copper 
conductors for overhead  tran sm iss io n  lines, which, 
while seldom  used in  th is  coun try , are m uch used 
in  th e  colonies.

T ho m a s  Murby and Co., of 1, F le e t Lane, 
L udgate  Circus, L ondon, E.C. 4, pub lish  a  catalogue 
of books on  geology and  re la ted  subjects. These 
include those  on regional geology, palaeontology, 
crystallography , m ineralogy, petro logy , e tc ., and 
an  in d ex  of au th o rs is included.

S a m u el  Osborn and Co., Ltd., of Clyde Steel 
W orks, Sheffield, issue a leaflet draw ing a tten tio n
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to th e ir  self-tem pering  nickel steel and, w hat 
is of m ore in te res t to  m ining m en, th e ir  forged 
steel pins for dredgers in nickel-chrom ium - 
m olybdenum  steel, as supplied largely to  th e  
F ed erated  M alay States.

Hans Renold, Ltd., of D idsbury, M anchester, 
and th e  Coventry Chain Co., Ltd., of Coventry, 
which for some tim e p ast have been working in close 
association w ith  one ano ther, have now definitely 
combined to  form  th e  Renold and Coventry  
Chain Com pany,  Ltd., which will continue to  
conduct business from  th e  sam e addresses as th e  
form er com panies.

and  E ngineering Y ear Book and  th e  R hodesian 
Mining and  E ngineering  Y ear Book. These 
publications cover respectively 356 and  132 pages 
of useful inform ation  about South African and 
Rhodesian m ines and  m ining com panies and are 
fu lly  illustra ted  and  contain  also m aps and  plans.

R ansom es and Rapier, Ltd., of W aterside  
Iro n  W orks, Ipswich, have published a catalogue 
fully  descriptive of th e ir  new Type 430 f-cu . yd. 
universal excavators, which are as usual convertib le 
fo r use as shovels, draglines, grabs, trenchers, 
skim mer-scoops, o r cranes. L ike th e  ¿-yard 
m achine, th is is driven from  th e  Diesel or petro l

R a n s o m e s  a n d  R a p i e r  f  cu . y d . E x c a v a t o r .

Petters, Ltd., of W estland W orks, Yeovil, 
have published a booklet describing th e ir  oil­
engine-driven sm all pum ping p lan ts for various 
purposes. These include horizon tal double-acting 
pumps, deep-well pum ps, centrifugal pum ps, 
and diaphragm  pum ps. P e tte r  pum ping plan ts 
are also m anufactured  for heavy  duties w ith 
engines up to  400 b.h.p.

British A lu m in iu m  Co., Ltd., of Adelaide 
House, K ing W illiam  S treet, L ondon, E.C. 4, 
issue th e  rules governing th e  alum inium  com petition, 
1932, which is sim ilar to  previous com petitions 
of th is  ch aracte r and  aim s a t  encouraging the  
developm ent of th e  in d u stry , prizes being offered 
for th e  best suggestion dealing w ith  th e  construction 
of new ap p ara tu s or im proved applications of th e  
m etal o r its  alloys.

Argus South African Newspapers, Ltd., 
of 72-78, F leet S treet, London, E.C. 4., publish 
th e  1932 editions of th e  South African Mining

engine power u n it d irect th rough  gears, except 
th a t  a Morse in v erted  to o th  chain is included in  th e  
transm ission of the  new m achine. The m ain driving 
sh a ft is carried  on ball bearings. The reversing 
p la te  clutches are sim ilar to  those on th e  ¿-yard 
m achine, a lthough a feature  which distinguishes 
th e  430 is th a t  i t  is possible to  steer th e  m achine 
in  any  position  of th e  cab. The m achine has a 
cast-steel fram e w ith  craw ler beam s cast in tegrally  
an d  m ultiple rollers, as usual. As will be seen 
from  th e  illustra tion  th e  arrangem en t of the  
operating  m echanism  on th e  upper fram e is such 
th a t  i t  is en tirely  situated  behind th e  centre post, 
o r king post as i t  is som etim es called, thus 
giving g reater stab ility . W hen th e  m achine is 
equipped as a shovel i t  is fitted w ith  a rope crowding 
m otion and  th e  inside ty p e  of bucket handle or 
d ipper stick  is adopted  as on  larger models. A 
distinguishing feature  here is th e  m echanical 
trip p e r m ethod for rapid  dum ping. This is achieved
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b y  m eans of a  sh o rt rope which is wound on a drum , 
c lu tch  op era ted  from  th e  m ain  shaft.

Edgar Allen and Co., Ltd., of Im peria l Steel 
W orks, Sheffield, have  published a  catalogue 
of sand  and  gravel p la n t w ashing equipm ent. 
T his con ta ins essential deta ils  of all crushers, 
screens, and  w ashing p lan t required  in a m odern  
gravel p it. D etails a re  also included of th e  New- 
house crusher, w hich is one of th e  gyrato ry  ty p e  
a n d  is m ade u n d e r licence from  Allis-Chalmers, 
a n d  also th e  S tag  cen trifugal pum p, to  which 
a tte n tio n  was draw n in  these  colum ns in  our 
F eb ru a ry  issue.

Mancha S torage  B attery L oco m o tiv e  Co., 
of 1909, South  K ings H ighw ay, St. Louis, U.S.A., 
has sold its  business, goodwill, and  a po rtion  of its 
assets to  th e  G oo d m a n  M anufacturing Co., of 
Chicago. F o r th e  tim e being business will be 
conducted  a t  th e  p resen t address, b u t even tually  
it  will be m oved to  Chicago. I t  will, how ever, 
continue to  operate  in d ep enden tly  u nder th e  sam e

of a v e ry  fine m etallic p igm ent th a t  increases 
th e  ra te  of form ation of a m etallic  coating  im pervious 
to  corrosion and  has th e  fu r th e r  advan tage  th a t 
th e  p igm ent is in  com plete suspension in  th e  
requ ired  p roportion  of th e  conveyer medium . 
A ready-m ixed p roduct in  special con tainers w ith 
a ir-tig h t lids is now  on th e  m ark e t.

Mining and Industria l  E qu ipm ent ,  Ltd., 
11, S ou tham pton  Row, L ondon, W .C .l, rep o rt 
hav ing  received th e  follow ing o rd e rs : F o r E ngland : 
One 100 sq. ft. R ovac filter fo r caustic  e lectro ly te, 
one 100 sq. ft. R ovac filter fo r caustic  lim e sludge, 
one 300 sq. ft. R ovac filter fo r coal slu rry , one 
Spitzkasten  for p ap er pu lp  th icken ing , one 18 in. 
A ndrew s deslim er for a  p ilo t p lan t, six 4 ft. by  8 ft., 
one surface, ty p e  60, H um -m er screens for coal, and 
one 3 ft. R aym ond sep ara tin g  p lan t fo r silica dust. 
F o r F ran ce  : One No. 00 R aym ond pu lverizer for 
iron  oxide. F o r Sw eden : O ne No. 0000 R aym ond 
pu lverizer fo r coal. F o r I ta ly  : One 3-roller
“ B aby  ’’ R aym ond m ill fo r talc .

M a y o r  a n d  C o u l s o n  J o y  L o a d e r .

nam e as before, th e  construction  and  designs 
being followed in  th e  fu tu re  as in  th e  p a s t for all 
ty p es of m ine an d  tu n n ellin g  haulage.

Hadfields,  Ltd., of Sheffield, issue a  copy 
of th e  ch airm an ’s speech a t  th e  recen t annual 
general m eeting  of th e  com pany. As in previous 
years Sir R o b ert Hadfield m akes a  com prehensive 
review  of his firm 's operations and  also of w orld 
affairs in  general during  th e  period. U nder th e  
head ing  of th e  firm ’s achievem ents in  th e  y ear 
he referred  to  th e  p a r t  th e y  had  played in th e  
S ydney  H arb o u r B ridge— nam ely , th e  co n trac t 
for th e  supply  of m anganese steel rails w ith  which 
th e  railw ay is equipped, 1 4 i miles of rails being 
involved.

G reenwood and Batley, Ltd., of A lbion W orks, 
Leeds, have issued a  catalogue describing th e ir  
electric  tru ck s , trac to rs , and  locom otives. The 
las t m entioned are m ore particu la rly  in te res ting  
and  are  electric  b a tte ry  engines. P a rticu lars 
a re  given of tw o stan d ard  sizes, respectively  for 
du ties of 15 to n s  and  20 to ns. In  each  case 
th e  to ta lly  enclosed trac tio n  ty p e  d riv ing  m oto r 
is capable of developing 200% overloads fo r sh o rt 
periods. P articu lars  of th e ir  m ining locom otives 
w ill be d ea lt w ith  in  a b rochure , w hich is being 
p repared , a t  a la te r  da te .

N or-R u st  Liquid Lead Co., Ltd., of Iddesleigh  
H ouse, C axton S treet, L ondon, S.W. 1, s ta te  th a t  
th e  success a tten d in g  th e  in troduction  of th e ir  
liquified lead (Nust) has encouraged progress in 
m anufacture , w hich has resu lted  in  th e  production

J. Pohlig ,  A.G., of Cologne, G erm any, repre­
sen ted  b y  C. M. Hill and Co., of C oventry  House, 
South  P lace, L ondon, E .C.2., have  ju s t  published 
th ree  catalogues v e ry  fully  illu stra ted  an d  describing 
respectively  th e ir  m echanical handling  p lant, 
p rin ted  in English, th e ir  m onocable aerial ropeways, 
p rin ted  in  four languages, an d  bicable aeria l rope­
w ays, p rin ted  in G erm an. T he booklet re la ting  
to  th e  m echanical hand ling  p lan t deals w ith  gan try  
system s, various ty p es of grabs su itab le  for handling 
coal and  ore, and  conveyors. T he m onocable 
ropew ay catalogue se ts fo r th  th e  ad v an tag e  of 
th is  p a rticu la r  ty p e , n o tab ly  its sim ple construction , 
low w eight of th e  s tru c tu ra l p a rts , and  th e  con­
seq uen t cheap in itia l cost. I f  high  capac ity  is 
requ ired  an d  d istances a re  v e ry  long th e re  is 
a  lim it to  th e  use of m onocable ropew ays and 
bicables would be used w ith  advan tage .

Mavor and Coulson, Ltd., of 47, B road S treet, 
Glasgow, S.E ., announce co-operation  betw een 
them selves and  th e  Joy M anufactur ing  Co., 
of A m erica, for th e  m anufactu re  an d  sale of th e  Joy 
loader. T his m achine, w hich is w idely  know n 
in  th e  U n ited  S ta tes an d  is su itab le  for a  v a rie ty  
of o re-hand ling  an d  tran sp o rtin g  operations, con­
sists essen tia lly  of th ree  p a r ts— th e  fro n t conveyor, 
which includes a  g a th e rin g  m echanism , th e  rear 
conveyor, w hich  is a  co n tin u a tio n  of th e  above 
and  can  be sw ung from  side to  side o r raised  or 
lowered, and  th e  self-propelling c a te rp illa r chassis. 
T he loader is fed forw ard in to  th e  ore pile and  the  
tw o g a thering  arm s, a lread y  re ferred  to , w orking
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a lte rn a te ly , th en  sweep it on to  th e  conveyor, which 
is of th e  scraper chain type. One centre drive chain 
runs over b o th  fro n t and  rea r  conveyors, which are 
joined to g e th e r by  a flexible connexion. The 
special steel conveyor trough  is 21 in . wide and  th e  
conveyor chain is d riven  th rough  a m ultiple disc 
clutch, which pro tec ts th e  gathering  arm s from 
severe overload. The caterp illa r m ount, for which 
m ay  be su b s titu ted  an  o rd in ary  wheel m ount if 
required , is equipped for ten  speeds, eight forward 
and tw o reverse. The drive is e ither electric or 
compressed air, th e  m otor runn ing  a t full speed 
in one d irection  all th e  tim e, and  th e  controls 
are close to g e th e r n ear th e  cen tre  of th e  loader 
under th e  hand  of one m an. Some idea of its 
capacity  m ay  be gathered  from  th e  fact th a t  i t  is 
guaranteed  to  load 1 J  to n  of loose coal in  one 
m inute. The firm also issue some notes w ith  regard 
to  R itchie jo in ts for shaker conveyor troughing, 
by m eans of which considerable reduction  in th e  
cost of shaker conveyors can be m ade.

H olm an Bros. ,  Ltd., of Cam borne, Cornwall, 
have recen tly  prepared  a brochure covering some 
25 odd pages p resen ting  a review  of 1931 as it affects 
their operations. Thus comm ences w ith  some 
notes abou t th e  works them selves and  goes on to  
various exhibitions a t  which th e  firm has been 
represented. T he developm ent of certain  rock- 
drills and  drill-sharpeners is reviewed and some 
a tten tion  is also given to  H .S.B . air-compressors, 
as also to  D iesel-driven compressors. Jam es tables 
and screens and  th e  scraper loading departm en t 
receive separate  a tten tio n  and  th e re  is a section 
also devoted  to  E uropean  tunnelling  records 
giving some in form ation  abou t those effected w ith 
Holm an drills in  W estm orland. The W itw atersrand 
rock-drill census is also alluded to , since it  shows th e  
firm’s leading position in th is m arket. An in teresting  
section draws a tten tio n  to  th e  use of rock-drills 
in dredging—as a  m eans of clearing th e  lim estone 
pinnacles aw ay in  advance of th e  dredge.

METAL MARKETS
C o p p e r .— The copper m ark e t kep t fairly steady  

on balance during April. D em and w'as universally 
quiet and Copper E xporters Inc., who tow ards the  
end of th e  m onth  were quoting electrolytic a t 
6 cents c.i.f., found th a t  outside sellers were shading 
th is price. Producers believe th a t  th e ir  latest 
cu rta ilm ent m easures will reduce o u tp u t to  below 
current consum ption, thereby  perm itting  stocks 
to  be reduced, b u t it wrill be difficult to  tak e  a  really 
optim istic view of th e  m arket un til th e  world 
economic situation  is rehabilitated.

Average price of Cash S tandard  Copper : April, 
1932, ¿29 19s. lOd. ; M arch, 1932, ¿33 Is. 9d. ; 
April, 1931, ¿42 14s. 8d. ; March, 1931,
¿44 17s. 2d.

X in .— The m ark e t underw ent v iolent fluctuations 
during th e  p ast m onth  and, qu ite  early, panicky 
liquidation and  forced selling pushed prices down 
un til a t  one tim e  Cash sold a t ¿100. Subsequently 
prices recovered strongly, aided by  support and by 
expectations of fu rth er drastic  m easures to  be taken  
by producers. I t  has indeed now been decided to  
reduce th e  annual ra te  of world o u tpu t by a further 
20,000 tons w ith  effect from  June 1. In  view of 
thé  extrem ely d isappointing trend  of consum ption, 
sceptics are not lacking, however, who doubt whether

even th is will be adequate  to  ensure an  early 
substan tia l reduction in  world visible supplies 
in sight, which, incidentally, increased by about 
400 tons during April.

Average price of Cash S tandard  T in : April,
1932, ¿109 0s. lOd. ; March, 1932, ¿129 18s. 2d. ; 
April, 1931, ¿112 16s. 9d. ; M arch, 1931,
¿121 18s. 4d.

L e a d .—Prices have fluctuated  during th e  past 
few weeks, bu t, following weakness a t  the  beginning 
of April, th e  tendency has been ra th e r b e tte r on 
th e  whole. W orld stocks rem ain excessive and 
consuming dem and, although it  has shown an 
occasionally b e tte r tone, is still subnorm al. O utput 
in  th e  U nited S tates is to  be cu t down further 
during th e  summer. Like o ther commodities, 
lead will probably  have to  aw ait th e  adven t of 
b e tte r world economic conditions before i t  can 
become a definitely health ier m arket.

Average m ean price of soft foreign lead : April, 
1932, ¿11 7s. 3d. ; March, 1932, ¿12 9s. 9d. ; April, 
1931, ¿12 9s.'9d. ; March, 1931, ¿43 4s. 9d.

S p e l t e r .— The London m arket has been firmer, 
sentim ent having been doubtless encouraged 
by the  announcem ents regarding th e  gradual 
dim inution in the  stocks held by the  In ternational 
Zinc Cartel. Dem and from consumers here has 
been quite  good a t  tim es, and London prices have 
also been assisted by  th e  weakness in sterling 
witnessed during April. On th e  other hand, neither 
Continental nor American users are tak ing  much 
in terest and  it  is som ewhat significant th a t  th e  
Am erican quo tation  fell from 2-80 cents to  2-57J 
cents per lb. despite th e  advance seen in London. 
A proposal is afoot th a t  producers should in itia te  
a still m ore drastic  cu t in  output.

Average m ean price of spelter : April, 1932,
¿11 16s. 3d. ; March, 1932, ¿12 16s. 4d. ; April, 
1931, ¿11 11s. lO d .M a r c h ,  1931, ¿12 8s. 7d.

I r 6n  a n d  S t e e l . — The chief event of April was, 
of course, th e  raising of th e  im port duties on foreign 
m ateria l to  33J% . This ought to  assist th e  British 
steelworks eventually, b u t a t  present trading 
conditions are so subdued th a t signs of the  expected 
revival are slow to  m anifest them selves. Pig-iron 
is exem pt from th e  increased du ty , b u t in any  case 
such d u ty  would n o t exclude th e  B ritish furnaces’ 
m ost serious com petitor, which is India. Cleveland 
pig-iron has rem ained a t  58s. 6d. per ton  m inim um, 
w ith  specially low prices quoted for Scotland. The 
B ritish steelworks continue to  be ra th e r short 
of orders. On th e  C ontinent th e  d isastrous price- 
w ar am ongst the  mills there  has continued although 
some export m arkets have shown a little  more 
interest.

I r o n  O r e .— Although th e  increased duties 
announced on im ported steel should help m akers 
here, m ost of them  are well booked as regards iron 
ore and  have  done little  fresh buying. Prices 
stand  a t  ab ou t 15s. 6d. per to n  c.i.f. for best Bilbao 
rubio.

A n t i m o n y .— A t th e  close of April, English 
regulus was quoted a t  ¿35 to  ¿42 10s. D em and 
was dull, n o t was there  m uch in terest taken  in 
Chinese regulus, for which ¿18 15s. c.i.f. was quoted 
for shipm ent and ¿25 ex warehouse for spot.

A r s e n i c .— Cornish white is nom inal a t  around 
¿24 10s. to  ¿25 per to n  f.o.r. m ines, Mexican high- 
grade being held for abou t ¿22 5s. to  ¿22 10s. c.i.f.

B i s m u t h .— A quiet business continues a t  the  
official price of 4s. 6d. per lb. for 5 cwt. lots and 
over.
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LONDON D A ILY  M ETAL PR IC E S .

Copper, Tin, Zinc, and Lead per Long Ton ; Silver per S tandard Ounce ; Gold per Fine Ounce.

COPPF.R.
TIN.

ZINC
ISpeiter).

LEAD. SIL V E R .

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

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

S o f t

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

ward.
Cash. 3 Months. Cash. 3 Months.

Apr. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. d. d. s. d.
12 29 6 3 29 11 3 34 5 0 32 10 0 102 7 6 104 12 6 11 0 0 11 0 - 0 13 0 0 1644 161- 109 2
13 29 8 9 29 13 9 34 5 0 — 103 10 0 105 12 6 11 2 6 11 0 0 13 0 0 1 6 | 1644 109 5
14 29 9 44 29 15 74 34 5 0 — 103 17 6 106 1 3 11 8 9 11 6 3 13 5 0 164 1 6 * 109 7
15 30 8 9 30 14 44 35 0 0 33 10 0 105 1 3 107 1 3 u 17 6 11 8 9 13 5 0 1644 164 109 9
18 30 U 104 30 18 9 35 15 0 — 106 2 6 108 2 6 12 6 3 11 11 3 13 10 0 1644 164 109 9
19 29 16 3 30 3 14 35 0 0 33 10 0 106 8 9 108 13 9 12 5 0 11 0 3 13 10 0 1644 166 109 3
20 29 12 0 30 1 3 34 10 0 108 8 9 n o 8 9 12 7 6 U 6 3 13 10 0 1 6 | 1044 110 0
21 30 0 3 30 13 9 35 5 0 _ 115 1 3 117 6 Q 12 8 9 11 10 0 13 10 0 1641 1 6 | 109 11
22 30 1 3 30 8 9 35 5 0 33 10 0 112 2 6 114 2 6 12 17 6 11 17 6 13 15 0 17 17 * 110 6
25 30 12 6 30 18 9 35 5 0 117 7 6 119 12 6 12 11 3 11 16 3 13 15 0 17 17 * 110 10
20 30 10 0 30 13 9 35 10 0 33 10 0 116 7 6 118 7 6 12 11 3 11 15 0 13 15 0 17 1 7 * 113 3
27 30 6 3 30 8 9 35 0 0 114 12 6 116 13 9 12 10 0 11 12 0 13 10 0 17 A 174 113 5
28 30 1 104 30 4 44 35 0 0 _ 113 17 6 115 18 9 12 2 6 11 5 0 13 5 0 164 17 112 8
29 30 1 104 30 0 74 35 0 0 33 0 0 112 10 0 114 17 6 12 1 3 11 5 0 13 5 0 1644 17 * 113 4

May
2 29 16 3 29 13 9 34 15 0 114 8 9 116 11 3 12 5 0 11 8 9 13 5 0 1644 1644 112 9
3 30 10 0 30 3 9 34 15 0 33 0 0 120 13 9 122 17 6 12 15 0 11 15 0 13 15 0 1 6 * 1644 113 1
4 30 5 0 30 0 74 34 10 0 126 2 6 128 7 6 13 0 0 11 13 9 13 15 0 164 164 112 6
5 ' 30 6 3 30 1 3 34 10 0 _ 129 7 6 131 12 6 13 0 0 11 10 0 13 10 0 1644 1644 112 9
6 29 13 14 29 15 1) 34 10 0 33 0 0 129 12 6 131 17 6 12 18 9 11 7 6 13 10 0 1 6 * 1644 112 8
9 29 13 9 29 16 104

3
34 10 0 124 15 0 127 0 0 12 16 3 11 1 3 13 0 0 165 1644 112 8

10 29 8 9 29 11 34 5 0 33 0 Ô 120 2 6 122 1 3 12 10 0 10 16 3 12 15 0 17 17 * 112 9

C a d m i u m .—There has n o t been m uch business 
m oving recently , b u t prices keep fairly  steady  a t  
abou t 2s. 2d. per lb.

C o b a l t .— A fter m eeting w ith  considerable o u t­
side com petition, th e  official price was reduced 
to  8s. pe r lb. D em and generally, however, is no t 
large.

C o b a l t  O x i d e s . —  E asier conditions have 
prevailed in these m arkets, b lack oxide now being 
ob tainable  a t  ab ou t 4s. 3d. per lb. and  grey a t  
5s. to  5s. 2d.

C h r o m i u m .— A bout 3s. per lb. is nam ed for 
carbon-free m etal.

T a n t a l u m .— Quieter conditions have  ruled in 
th is  m ark e t lately , and  prices a re  if any th ing  
ra th e r easier a t  ab ou t ¿25 per lb.

P l a t i n u m .— Dem and is trifling, bu t, owing to  
th e  easiness in  sterling, prices have risen to  ¿10 6s. 
to  ¿10 11s. pe r oz. for refined m etal.

P a l l a d i u m .— There i s  h ard ly  an y th in g  m oving 
and  prices a re  easier a t  ab o u t ¿4 5s. to  ¿4 15s. 
per oz.

I r i d i u m . — T h e  m a r k e t  i s  id l e ,  b u t  p r i c e s  h a v e  
n o t  m o v e d  a p p r e c i a b l y ,  s p o n g e  a n d  p o w d e r  b e i n g  
q u o t e d  a t  a b o u t  ¿16 10s. t o  ¿18 10s. p e r  o z .

O s m i u m .— Q uotations a re  ra th e r easier owing 
to  th e  lack of dem and a t  ab o u t ¿14 to  ¿15 per oz.

T e l l u r i u m .— Business is a t  a  s tandstill and 
quotations a re  quite  nom inal a t  ab o u t 10s. per lb. 
(gold.).

S e l e n i u m .— A quietly  steady  dem and is reported  
for high grade b lack pow der a t  7s. 8d. to  7s. 9d. 
per lb. (gold).

M a n g a n e s e  O r e . —  Generally speaking th e  
m arket has been devoid of interesting  features, new 
business being to  all in ten ts  and  purposes a t  
a standstill. B est Ind ian  stands a t  ab o u t 9d. to  
9£d. per un it c.i.f. and  good 48% Ind ian  and  washed 
Caucasian a t  ab ou t 8 |d . to  9d. c.i.f.

A l u m i n i u m .— In  com m on w ith  m ost o ther 
m etals dem and during th e  p ast m onth  has been 
ra th e r slow, b u t so far no change in prices has been 
seen, ¿95 less 2%  delivered being quoted for ingots

and  bars for th e  hom e trade , an d  ¿80 (gold) per 
m etric  ton , for export.

S u l p h a t e  o f  C o p p e r .— Once again  th e  tone  of 
th is  m ark e t has been easier, B ritish  m ateria l now 
being quoted  a t  ab ou t ¿17 15s. to  ¿18 5s. per ton, 
less 5% .

N i c k e l .— D em and has been very  m oderate, 
b u t w ith  th e  easiness in  sterling quo tations have 
been advanced  to  ¿225 to  ¿230 p er ton , according 
to  q u an tity .

C h r o m e  O r e .—Leading in terests are  keeping 
prices very  steady , b u t business is a t  a low ebb. 
Good 48% R hodesian ore stan d s a t  ab o u t 80s. to 
85s. per to n  c.i.f. and  55 to  57% New Caledonian 
a t  ab o u t 100s. to  110s. c.i.f.

Q u i c k s i l v e r .— The policy of th e  principal 
producers of keeping prices a t  an  uneconom ic level 
has led to  th e  influx of outside supplies and  w ith 
very  little  business passing prices have declined 
to  ab ou t ¿16 10s. per bo ttle , net, for spo t m etal.

T u n g s t e n  O r e .— B uying in te res t seems to  have 
becom e com pletely suspended, and  China has been 
offering forw ard sh ipm ent a t  ab o u t 12s. per un it 
c.i.f. w ithou t a ttrac tin g  an y  dem and.

M o l y b d e n u m  O r e .— The m ark e t is stead y  b u t 
ra th e r qu iet a t  ab o u t 37s. 6d. to  39s. per u n it c.i.f. 
for 80 to  85%  concentrates.

G r a p h i t e .— In  th e  absence of an y  appreciable 
dem and quotations are nom inally  unchanged a t  
ab ou t ¿16 to  ¿18 per to n  c.i.f. for 85 to  90%  raw 
M adagascar flake, and  ¿17 to  ¿19 c.i.f. for 90% 
Ceylon lumps.

S i l v e r .— A fter stand ing  a t  17T7ffd. for spot 
bars on April 1 prices h ad  an  easier tendency 
early  in April, selling by  Ind ia  and  o th er sta le  bulls 
no t being adequate ly  offset by  th e  lim ited  dem and 
in  evidence from  China. On April 14 spo t bars 
touched 16 |d ., bu t, subsequently , w ith  some 
C ontinental enquiry  an d  stronger Chinese buying, 
an  im provem ent was seen, spo t bars advancing 
to  1 7 * d . on April 27. T ow ards th e  end of th e  
m onth , however, Am erica was m ore inclined to  sell 
and  on April 30 spot bars closed a t  16Jd.
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STATISTICS
PRODUCTION OF GOLD IN TH E TRANSVAAL.

NATIVES EMPLOYED IN  TH E TRANSVAAL MINES.

R a n d .
E l s e ­

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

April, 1931............................
Oz. Oz. Oz.

840,259 42,078 882,337
May......................................... 867,949 42,330 910,279
J u n e ....................................... 855,073 42,677 897,750
J u l y ....................................... 872,198 44,645 916,843
A u gust.................................. 870,822 45,603 916,425
September .......................... 872,053 43,971 916,024
October .............................. 900,353 44,760 945,113
N ovem ber............................ 855,102 45,408 900,510
D ecem b er............................ 877,178 46,175 923,353
January, 1932 .................... 890,688 46,096 936,784
F ebruary............................... 869,711 44,301 914,012
March .................................. 914,017 46,018 960,035
April............................ ■. . . 901,894 47,902 949,796

TRANSVAAL GOLD OUTPUTS.

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

Treated
Tons.

Yield
Oz.

Treated
Tons.

Yield
Oz.

B rak p a n .......................... 104,000 <,160,922 101,000 <154,334
City Deep ...................... 83,000 21,486 83,000 21,282
Cons. Main R e e f ........... 67,500 22,804 70,300 23,068
Crown Mines................... 275,000 85,031 274,000 84,251
D aggafontein................. 36,000 <59,014 38,000 <60,269
D 'rb’n Roodepoort Deep 49,500 16,133 4 8 ,5U0 15,056
East G e d u ld ................. 56,000 17,205 57,300 17,791
East Rand P.M............... 158,000 41,854 157,000 41,786
Geduld.............................. 85,300 26,923 84,000 26,895
Geldenhuis D e e p ........... 75,000 17,481 64,000 15,076
Glynn’s Lydenburg . .  . 6,000 2,572 6,500 2,569
Government G.M. Areas 208,000 <406,678 207,000 <405,903
Kleinfontein ................. 50,200 10,060 50,400 9,852
Langlaagte E sta te  . . . . 80,000 <112,415 79,000 <110,656
Luipaard’s V le i ............. 33,500 8,377 34,000 8,504
Meyer and Charlton . .  . 18,200 <17,804 17,200 £17,482
Modderfontein New. . .  . 167,000 66,336 167,000 65,579
Modderfontein B ......... 76,000 21,495 75,000 21,092
Modderfontein Deep . . 44,SOO 21,715 44,500 21,574
Modderfontein East . . . 73,500 21,549 73,500 21.5N0
New State Areas . . . . 87,000 <180,742 87,000 £179,810
Nourse ............................ 70,000 21,014 70,000 20,774
Randfontein ................. 240,000 <283,485 240,000 £288,357
Robinson D e e p ............. 95,500 28,169 93,000 27,106
Rose Deep ..................... 62,500 12,986 62,600 12,756
Simmer and J a c k ......... 78,900 21,826 78,400 21,528
S p rin g s ............................ 68,800 <160,554 74,000 £159,696
Sub N ig e l........................ 37,000 31,867 35,800 31,616
Transvaal G.M. Estates 18,300 5,175 18,500 4,963
Van Ryn ....................... 49,000 <43,163 49,000 £43,473
Van Ryn Deep ............. 67,000 <92,421 69,000 ¿91,056
'.Vest Rand Consolidated 95,000 <107,723 93,000 ¿104,186
West S p rin g s ................. 77,000 <81,584 74,500 £80,335
Witw’tersr’nd (Knights) 66,000 <55,684 64,000 £53,690
Witwatersrand Deep . . 42.200 14,417 43,500 13,368

Tons
milled.

Yield 
per ton.

W ork’g 
cost 

per ton.

W ork’g 
profit 

per ton.

Total
working
profit.

s. d. s. d. s. d. <
January, 1931 2,721,316 28 3 19 8 8 7 1,171,456
February . . . . 2,481,600 28 6 20 1 8 5 1,045,980
M a rc h ........... 2,718,400 28 2 19 9 8 5 1,151,017
April............... 2,592,800 28 7 20 1 8 6 1,105,711
M a y ............... 2,751,400 27 10 19 6 8 4 1,149,105
J u n e ............... 2,698,100 28 0 19 7 8 5 1,140,399
J u ly ............... 2,771,400 27 10 19 6 8 4 1,155,466
A ugust........... 2,799,800 27 10 19 5 8 5 1,159,382
S ep tem b er.. . 2,765,400 27 10 19 5 8 5 1,162,355
O cto b e r......... 2,870,800 27 8 19 3 8 5 1,210,743
November . . 2,726,720 27 10 19 5 8 5 1,144,208
December . . . 2,793,900 27 10 19 5 8 5 1,173,732
January , 1932 2,880,500 27 5 19 4 8 1 1,163,434
F e b ru a ry -----
M arch .............

2,775,400 27 8 19
19

6
9

8 2 1,133,212
1,200.278

Values in S.A. currency.

COST AND PR O FIT  ON TH E RAND, Etc.

Compiled from official statistics published by the Transvaal 
Chamber of Mines.

G o l d

M i n e s .
C o a l

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

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

April 30, 1931........... 206,770
207,109
207,209

13,242 4,030 224,042
May 31 ................... 13,305 3,689 224,103

13,286 3,345 223,840
Ju ly  3 1 .................... 208,155 13,512 1,817 223,484

209,409
209,424
208,987
209,270
211,552
215,752
216,171

13,563 1,705 224,677
13,276 1,626 224,326
13,061 1,517 223,565

November 30 .........
December 3 1 ...........
January  3 1 ,1 9 3 2 ...

12,882
12,260
12,394
12,177

1,429
1,402
1,598
1,363

223,581
225,214
229,744
229,711

March 31 .................
April 30 ......................

214,024
214,334

12,009
11,943

226,033
220,277

PRODUCTION OF GOLD IN RHODESIA.
1929 1930 1931 1932

oz. oz. oz. oz.
Jan u ary ................... 46,231 46,121 45,677 42,706
February ............... 44,551 43,385 42,818 45,032
March ..................... 47,388 45,511 42,278 47,239
April ..................... 48,210 45,806 43,776 —
May ....................... 48,189 47,645 43,731 —
Ju n e .......................... 48,406 45,208 44,118 —
July  ....................... 46,369 45,810 44,765 —
August..................... 46,473 46,152 43,292 —
September............... 45,025 46,151 42,846 —
October ................. 46,923 45,006 44,260 -—
November ............. 46,219 44,351 44,516 —
D ecem ber............... 46,829 46,485 50,034 —

RHODESIAN GOLD OUTPUTS.
M a r c h . A p r i l .

Tons. Oz. Tons. Oz.

Cam and M o to r .............
Globe and Phoenix . . .
Lonely R e e f ...................
Luiri Gold .....................
Rezende ..........................
Sherwood S tar .............
W anderer Consolidated

24,800
6,152
8,000
1,324
6,500
4,800

15,500

9,955
6,538
2,346

775
2,597

<7,930
3,587

24,800
6,094
8,100

6,500
4,800

15,200

9,778
6,343
2,488

2,590
£7,452

3,604

W EST AFRICAN GOLD OUTPUTS.
M a r c h . A p r i l .

Tons. Oz. Tons. Oz.
Ariston Gold Mines . 5,060 <14,453 — ■ —
Ashanti Goldfields . . 13,300 14,610 13,590 14,631
Taquah and Abosso. . 10,799 <14,674 9,635 3,644

AUSTRALIAN GOLD OUTPUTS BY STATES.
W estern

Australia. Victoria. Queensland

Oz. Oz. Oz.
April, 1931.................................... 38,891 3,250 732
M ay...............................................i 38,255 4,196 784
June ............................................... 47,507 3.194 893
J u ly ................................................ 38,785 3,641 1,220
A u g u s t.......................................... 52,501 3,020 610
S ep tem ber.................................... 38,173 ---- 638
O c to b e r ......................................... 52,741 7 ,838 t 1,031
November ................................... 53,869 4,758 1,428
D ecem ber...................................... 49,215 — 1,224
January , 1932.............................. 44,037 — 910
F ebruary ...................................... 44,672 — —
March .......................................... 47.10S — —
Ai ril .........................................- ■ — — —

t  Sept. and Oct. 

AUSTRALASIAN GOLD OUTPUTS.

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

M a r c h .

Tons. Value < Tons. Value <

5,597 5,504 5,671 5,410
3,573 8,352 3,442 8,185
7,315 15,215 7,320 15,646

10.02G 25,721 — —
21,633 24,822 — —
13,476 14,775 12,318 15,57o

9,339 15,996 9,707 16,150
16,965 /  5,610* 

(40,1181 — \ -
27,010 36,118 — -

♦ Oz. gold. t  Oz. silver.
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GOLD O UTPU TS, KOLAR D IST R IC T, IN D IA .

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

Tons
Ore

Total
Oz.

Tons
Ore

Total
Oz.

Balaghat .................... 2,950 2,105 3,200 4,245*
Champion R e e f ......... 9,340 5,414 8 , 8i)0 5,161
M ysore.......................... 16,600 7,160 16,020 7,523
N undydroog ............. 12,521 7,309 12,541 7,277
Ooregum .................... 11,160 4,370 11,180 4,356

* 2 ,034 oz. from  prelim inary  c lean-up .

MISCELLANEOUS GOLD, SILV ER, AND PLATINUM 
OUTPUTS.

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

Tons Value £ Tons Value £

Bulolo G old ........................ _ _ _ 57,000d
Chosen Corp. (Korea) . . . 10,070 20,346 — —
F rontino Gold (C’lbia) . . . 3,160 16,628 3,470 16,777
F re sn illo .............................. 77,322 10,818í¿t — —
New Goldfields of Vene­

zuela ................................. 7,765 2,304* 7,257 1,997*
Oriental Cons. (Korea) . . — 83,619¿ — n i,600d
St. John del Rey (Brazil). — 37,300 — 37,500
Santa Gertrudis (Mexico) . 25,463 38,058¿ — —
V ib o r ita ............................... — 600 — —
W est Mexican M ines......... 1,330 20 ,000¿ — —

(¿Dollars. * O z. gold, t  Loss.

PRODUCTION OF T IN  IN  FED ERA TED  MALAY STATES. 
Estim ated a t 72% of Concentrate shipped to  Smelters. Long Tons.

August 
September . 
October . . .

December . .

4,757 January , 1932 ...........
5,375 February ...................
2,449 M arch ..........................
3,282 A p r il ............................
2,488 May ............................
3,222 J u n e ............................

3,014
2,132
3,004
3,333

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

F e b r u a r y . M a r c h . A p r i l .

Ayer H itam  ................................ _ 119 24
Batu C av es ................................... — 25 16
Changkat ..................................... 75 47 48
Gopeng ......................................... 7 60 38
Hongkong Tin ............................ — 78f 48
Idris Hydraulic .......................... — 29 f 18i
I p o h ............................................... 24! 32* 1191
K ampar Malaya ........................ — — —
Kampong L a n ju t ........................ 35 8 35
K am u n tin g .................................. 96 120* 150
Kent (F .M .S .).............................. — 14* —
K illinghall..................................... — 23 21*
K in ta ............................................. — 30 l i t
K inta K ellas ................................ — 21* 23 Ï
K ram at T in ................................... 85 105 120
Kuala K a m p a r............................ 38 32 43
Kundang ....................................... — — —
Lahat ........................................... 73 9* 27
Lower P e ra k ................................ —
Malaya C onsolidated................. — — —
Malayan T i n ................................ 90 J 1071 95 i
Malim N a w a r .............................. 21 28 25
Pahang ....................................... 125 125 125
Penaw at ................................ 70
Pengkalen .................................. — 74* 15
Petal in g ....................................... 90 190 169t
Rahman ....................................... 40* 40* mRam butan ................................... 16
Rantau ......................................... 17* 48 121
R aw an g ......................................... 52 40 38
Rawang C oncessions................. 35 40 40
Renong ......................................... 28 28* 15
Selayang ..................................... — 16* 16t
Southern K a m p a r ...................... — 126 88
Southern M a la y an ...................... 31 119 107i
Southern Perak .......................... I l f 41f 501
Southern T ro n o h ........................ 16 27 42
Sungei B e s i ................................... 33 33 32 i
Sungei K inta .............................. 16 25 341
Sungei W ay ................................ — 71* 68t
Taiping ......................................... 14 19 14*
T a n jo n g ......................................... 19 45
Tekka ........................................... — 36 27
Tekka Taip ing .............................. 2 45 42 i
T e m o h ........................................... — — —
Tronoh ......................................... 80 43 52
Ulu K lang ..................................... 121 —

OUTPUTS O F N IG ERIA N  T IN  M ININ G  COMPANIES. 
I n  L o n g  T o n s  o f  C o n c e n t r a t e .

F e b r u a r y . M a r c h . A p r i l .

A nglo-N igerian............................ 10* 481 15*
Associated Tin M ines.................. 129 235 120
Baba R iv e r ................................... — 4 i 44
B atura M onguna.......................... — 3 3
B is ic lii........................................... 27 3S —
D a2o ................................................ 2* — . —
E x -L a n d s ..................................... 34 45 41
F ila n i ............................................. — .— I t
Jan  ta r ............................................. 18 13 11
J o s .................................................. 11* 13 —
Juga Valley ................................ 81 8 8
Kaduna Synd icate...................... 12* 161 17
K aduna Prospectors................... 2 9 8
K a s sa ............................................. — 11 54
London Tin ................................ 143 135 145
Lower B is ic h i........... ; ................. 4 1 ■—
N araguta Extended ................. — — ■— ■
Nigerian C onsolidated ............... 12* 7 7
Offin R iver..................................... 3 23 5
Ribon Valley .............................. 41 17 13
Tin F ie ld s ..................................... 4 t — —
United Tin A re a s ........................ 24 18
Yarde K erri ................................

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

F e b r u a r y . M a r c h . A p r i l .

Anglo-Burma (B urm a)............... 17 i IS ! —
Aramayo Mines (B o liv ia ) ......... 134 141 132
Bangrin (Siam) .......................... — 384 42
B e r a l t  ................................... .................... 30* 31* ■—■
Consolidated Tin Mines (Burma) 95 103 95
E ast Pool (Cornwall) ............... 46 i 48 —
Fabulosa (B o liv ia)...................... 39) 471 45t
Kagera (U ganda)........................ 20 24 —
K a i n r a ........................................................... 63 ---- —
M alaysiam Tin .......................... 81 8 ? 8*
Mawchi........................................... 217* 205* 236*
P a tino ............................................. 813 813 —
P a tta n i................................... 301 — —
San Finx (S p a in ) ........................ 10J* — —
Siamese Tin (S ia m ) .................... 25* 100 147
South C ro fty ................................. 511 54 59
Tavoy Tin (B u rm a )................... 27 40 50
Tongkah H arbour (S iam )......... 40 54 43
Toyo (Japan )................................ 62 774 8 1 |
Z aa ip laa ts ..................................... 154 141

* Tin and W olfram, f  Tons fine tin.

CO PPER, LEAD, AND ZINC OUTPUTS.
M a r c h . A p r i l .

Britannia L e a d ............. J Tons refined lead . 
( O z .  refined silver.

1,466
168,114

—

Broken Hill South . . . . j  Tons lead conc. . .  
\T o n s  zinc conc. . .

4,332 
4,569

5,114
5,454

Burm a Corporation . . . /  Tons refined lead. 
\  Oz. refined silver

5,880
500,503

5,880
520,795

Indian C o p p e r ............... Tons copper . . . . 350 370
M essina............................ Tons copper . . . . 845 818
M ount Isa ...................... Tons lead bullion 3,616 —
M ount L y e ll.................... Tons concentrates 3,754 .3,573*
N orth Broken H ill......... /  Tons lead conc. . . 

\T o n s  zinc conc. . .
5,510
5,040

—

Rhodesia Broken Hill . ) Tons V2O5 ...........
1 Tons V2O5 conc. .

40
102

30
100

Roan A ntelope............... /T o n s  concentrates 
\  Tons b lister copper 2 ,054 2,113

San Francisco Mexico . j Tons lead conc. . .  
I Tons zinc conc. . .

— —

T re p c a ............................. 1 Tons lead conc. . . 3 ,739 3,391
1 1 ons zinc conc. . . 4,135, 4,659

Villemagne .................... /  Tons lead conc. . .  
\T o n s  zinc conc. . .

—

Zinc Corporation ......... j Tons lead conc. . .  
1 Tons zinc conc. . .

5,027
3,531

—

» To April 20.



IMPORTS OF ORES, METALS, ETC., INTO UNITED KINGDOM.

Iron O r e .............................................Tons . .
Manganese O re..................................Tons
Iron and S te e l .................................. Tons .!
Copper and Iron P y r i te s ............... Tons ! .
Copper Ore, M atte, and Prec. . .  .Tons
Copper M e ta l.................................... Tons . .
Tin Concentrate .............................. Tons
Tin M e ta l.......................................... Tons .!
Lead Pig and S heet......................... Tons
Zinc (Spelter) .................................. Tons . .
Zinc Sheets, e tc .................................Tons
Aluminium .......................................Tons . .
Mercury...............................................Lb ..........
Zinc O x id e ........................................ Tons . .
Zinc O re .............................................Tons . .
White L e a d ......................................C w t... .
Barytes, ground .............................. C w t...
Asbestos ........................................... Tons .
Boron M inera ls ................................Tons .
B o ra x ................................................ C w t...
Basic Slag .........................................Tons .
Superphosphates............................. Tons .
Phosphate of L im e .........................Tons .
Mica ....................................................Tons .
Tungsten O re s ................................. Tons .
Sulphur ............................................. Tons .
Nitrate of S o d a ............................... C w t...
Potash Salts .....................................C w t...
Petroleum: Crude . . .................... Gallons

Lamp O i l .................. Gallons
Motor S pirit .............Gallons
Lubricating Oil . . .  .Gallons
Gas Oil ....................Gallons
Fuel O i l .................... Gallons

Asphalt and Bitumen ................... Tons
Paraffin Wax ...................................Cwt..

February. March.

146,329 202,671
6,219 6,382

252,257 130,174
34,029 19,008

3,624 2,257
16,878 10.401
3,709 5,688

979 675
31,737 19,987
17,103 13,437

3,010 1,375
2,355 531

158,018 204,253
389 52

2,580 7,608
19,899 5,686
63,179 10,228

2,163 1,067
745 751

33,190 16,998
510 1,192

20,302 9,274
33,692 31,992

104 217
252 206

15,231 4,433
44,180 09,300

297,097 203,917
35,093,961 15,450,328
20,818,181 24,109,167
83,384,601 63,877,973
11,670,940 7,225,260
4,737,236 13,396.134

42,083,451 33,378,478
10,377 13,373

174,876 135,785

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

F ebruary . March. April.

Anglo-Ecuadorian ................. .. 14,555 10,057 10,766
Apex Trin idad .............................. 43,870 43,310 45,170
A tto c k ........................................... 1,782 1,493 1,489
British B urm ah............................ 3 ,949 4,169 —
British Controlled ...................... 37,204 44,231 46,362
Kern Mex................................ .. 927 1,109 1,008
Kern River (Cal.) ...................... 2,195 2,529 2,296
Kern Romana ............................ 282 174 194
Kern Trinidad ............................ 3 ,684 3,685 2,530
Lobitos ........................................ 21,701 23,406 24,004
Phoenix........................................... 44,572 58,501 68,787
St. Helen’s Petroleum ............. 4,911 4,987 4,793
Steaua Romana .......................... 80,394 88,677 —
Tampico ...................................... 2,579 2,893 2,738
Tocuyo ......................................... 1,384 1,270 981
Trinidad Leaseholds ................. 25,700 27,050 25,600

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

Anglo-Ecuadorian .................................. .
Anglo-Egyptian B .....................................
Anglo-Persian 1st Pref.............................

O rd .....................................
Apex Trinidad (5s.) ................................
Attock ........................................................
British Burmah (8s.) ..............................
British Controlled ($5)..... ........................
Burmah O i l ...............................................
Kern River Cal. (1 0 s .) ............................
Lobitos, Peru ...........................................
Mexican Eagle, Ord. (4 pesos) .............„ ,, 8% Pref. (4 pesos) ...
Phoenix, Roumanian ..............................
Royal Dutch (100 fl.) ............................
Shell T ransport, Ord ..............................

5% Pref. (£10)...........
Steaua Romana .......................................
Trinidad L e aseh o ld s ...............................
United British of T rinidad (6s. 8d.) . .  
V.O.C. H o ld in g .........................................

Apr. 11, May 10, 
1932. 1932.

f s. d. f. s. d.
6 0 6 0

1 2 6 1 5 0
1 4 9 1 4 6
1 15 0 1 13 9

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

2 1 9 2 3 9
1 6 1 9

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

13 0 0 13 10 0
1 16 3 1 14 3

10 0 0 10 0 0
4 6 4 3

1 3 9 1 7 6
2 0 2 3

1 0 0 1 1 3

These quotations (some of which are affected by the devalua­
tion of the pound sterling) are not absolute : they vary according 
to quantities required and contracts running.

£ s. d.
Acetic Acid, 4 0 % .................................................  per cwt. 19 9

8 0 %   »» 1 I?  3
,, G lac ia l  per ton 59 0 0

Alum ......................................................................  ,i 8 7 6
Aluminium Sulphate, 17 to 18% ...................  >, 6 15 0
Ammonium, A n h y d ro u s ....................................  per lb. 1 0

,, 0 880 solution   per ton 15 10 0
,, Carbonate ..........................................  ,, 27 10 0
,, N itrate (B ritish).................................  ,, 16 0 0
,, Phosphate, comml  ,, 40 0 0
,, Sulphate, 20‘6%..N ............................. ,, 7 0 0

Antim ony, T artar Emetic, 43/44%   per lb. 10
,, Sulphide, golden   ,, 9

Arsenic, W hite (foreign)  per ton 25 10 0
Barium, Carbonate (native), 9 4 % .................... ,,  4 10 0

,, Chloride   «, 10 10 0
B ary tes  ,, 8 5 0
Benzol, standard motor   per gal. 1 4
Bleaching Powder, 35% Cl  per ton 8 15 0
Borax     „ 16 10 0
Boric A c id    26 10 0
Calcium Chloride, solid, 70/75%    5 15 0
Carbolic Acid, crude 60’s   per gal. 1 7

,, ,, crystallized, 40°.......................... per lb. 6$
Carbon D isu lp h id e   per ton 30 0 0
Citric A c id   per lb. 1 1
Copper Sulphate     per ton 18 0 0
Creosote Oil (f.o.b. in Bulk)   per gal. 5
Cresylic Acid, 98-100%   1 4
Hydrofluoric Acid, 5 9 /6 0 %   P“r 16- 6
Iodine   per lb. 1 0 4
Iron, N itrate 80° Tw............................................. per ton 6 0 0

,, Sulphate .....................................................  ,, 2 0 0
Lead, Acetate, w h i te   ,, 37 0 0

,, N itrate (ton lo t s ) ......................................  ,, 28 10 0
,, Oxide, L i th a rg e    28 10 0
„  W hite    37 10 0

Lime, Acetate, brown   ,, 7 0 0
,, ,» grey, 80% .........................................* 11 10 0

Magnesite, C a lc in ed ............................................. ,, 8 5 0
Magnesium Chloride ........................................... ,, 5 1 0  0

,, Sulphate, com ml  ,, 4 10 0
M ethylated Spirit Industrial 61 O .P per gal. 2 0
N itric Acid, 80° Tw  per ton 23 0 0
Oxalic A c id   per cwt. 2 7 0
Phosphoric Acid. (Cone. 1 7 5 0 )   per lb. 10
Pine O il  per cwt. 2 7 6
Potassium Bichromate   per lb. 5

,, Carbonate, 9 6 /9 8 %   per ton 31 0 0
,, Chlorate   per lb. 4

Chloride 80% ..................................  per ton 12 10 0
,, Ethyl X anthate  per 100 kilos 7 0 0
,, H ydrate (Caustic) 88 /9 0 %   per ton 40 0 0

N itrate ............................................... „  31 0 0
,, P e rm a n g an a te   per lb. 8*
,, Prussiate, Yellow ....................................   8 i

R e d ................................  „  2 0
,, Sulphate, 9 0 %   per ton 14 10 0

Sodium Acetate ...................................................  ,, 21 0 0
,, Arsenate, 45% .......................................  ,, 20 10 0
,, Bicarbonate ...........................................  ,, 10 10 0
,, B ic h ro m ate .............................................  per lb. 4
,, Carbonate (Soda Ash) 58% .................  per ton 6 0 0
,, „  (Crystals)  ........................ ,, 5 5 0
,, C h lo ra te ................................  ,, 28 10 0
„  Cyanide 100% NaCN b a s is ................ per lb 8
„ E thyl X anthate  .............................per 100 kilos 6 12 6
,, H ydrate, 76% .......................................  per ton 14 10 0
,, Hyposulphite, comml............................  ,, 9 2 6
,, N itrate (ordinary) ................................  ,, 9 0 0
,, Phosphate, com ml...................................  ,, 13 10 0
,, Prussiate ..................................................  per lb. 5
,, S ilic a te ......................................................  per ton 9 10 0

,, (liquid, 140° Tw.) ..........................  8 10 0
,, Sulphate (Glauber’s Salt) ...................  ,, 2 15 0

(Salt-Cake)    3 1 0
,, Sulphide Cone., 60/65% ........................  ,, 10 15 0
,, Sulphite, p u r e ......................................... per cwt. 14 0

Sulphur, Flowers .................................................  per ton 10 10 0
Roll .......................................................  „  10 0 0

Sulphuric Acid, 168° Tw ...................................... ,, 4 5 0
,, ,, free from Arsenic, 140° Tw. ,, 3 0 0

Superphosphate of Lime (S.P.A. 16%) ......... ,, 3 7 0
Tartaric Acid   per lb. 1 0 i
Turpentine ............................................................ per ton 55 0 0
Tin Crystals   per lb. 1 0
Titanous Chloride ..............................................   ,, 10f
Zinc Chloride   per ton 9 10 0
Zinc Dust, 9 0 /9 2 % ...............................................  „  20 0 0
Zinc Oxide (White Seal) ..................................... „  35 0 0
Zinc Sulphate.......................................................... ,, 8 10 0

PRICES O F  C H E M IC A L S. May 9.
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SHARE QUOTATIONS
Shares are £1 par value except where otherwise n o te d .__

GOLD AN D S IL V E R :
SOUTH A FR IC A :

Brakpan ..................................................
City Deep .............................................
Consolidated Main Reef ....................
Crown Mines (1 0 s .) ..............................
Daggafontein .......................................
D urban Roodepoort Deep (10s.).. .  .
East Geduld .........................................
East Rand P roprietary (1 0 s .)...........
Geduld......................................................
Geldhenhuis Deep ..............................
Glynn’s Lydenburg ............................
G overnment Gold Mining Areas (5s.)
G rootvlei..................................................
Langlaagte E sta te  ..............................
Meyer & Charlton ..............................
Modderfontein New (1 0 s .) .................
M odderfontein B (5s.) ........................
M odderfontein Deep (5s.) .................
Modderfontein E a s t ............................
New S tate  Areas ................................
Nourse ....................................................
Randfontein .........................................
Robinson Deep A (Is.) ......................

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

RHODESIA :
Cam and M otor ..................................
Gaika .....................................................
Globe and Phoenix (5s.)  ....................
Lonely Reef .........................................
M ayfair .................................................
R e z e n d e ..................................................
Shamva .................................................
Sherwood S tarr (5s.)............................

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

AUSTRALASIA :
Golden Horseshoe (4s.) W.A...............
Great Boulder P ro p rie ty  (2s.), W.A 
Lake View and S tar (4s.), W.A. . .  .
Sons of Gwalia, W .A............................
South Kalgurli (10s.), W .A.................
W aihi (5s.), N .Z.....................................
W iluna Gold, W.A................................

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

AMERICA :
Camp Bird (2s.), Colorado .............
Exploration (10s.) ............................
Frontino and Bolivia, Colombia .. 
Mexican Corporation, Mexico (10s.) 
Mexico Mines of El Oro, Mexico . .
Panam a Corporation ............   ,
St. John del Rey, B r a z i l .................
Santa G ertrudis, Mexico...................
Selukwe (2s. 6d.), B ritish Columbia

MISCELLANEOUS :
Chosen, Korea ...................................
Lena Goldfields, R u s s ia ...................

C O P P E R :
Bwana M’Kubwa (5s.) R h o d esia .. .
Esperanza C o p p e r .............................
Indian (2s.) .........................................
Loangwa (5s.), R h o d es ia .................
Luiri (5s.), Rhodesia ........................
Messina (5s.), Transvaal .................
Mount Lyell, T a sm a n ia ...................
Nam aqua (£2), Cape Province.........
Rhodesia-K atanga..............................
Rio Tinto (£5), Spain ......................
Roan Antelope (5s.), Rhodesia . . .
Tanganyika Con..................................
Tharsis (¿2), S p a in ............................

A pril 11, May 10,
1932. 1932-

£ s - d. £• s. 1.
3 e 3 3 15 0

5 3 5 0
1 0 6 1 1 0
4 17 0 5 10 0
2 12 6 2 8 9

17 9 17 9
2 14 0 2 18 0

12 6 12 9
3 17 0 4 3 9

10 0 10 0
5 0 6 3

1 12 0 1 15 0
1 2 6 1 1 3

19 0 1 0 0
1 5 0 1 7 6
2 3 9 2 7 6

9 6 11 3
17 0 16 6

1 11 6 1 15 0
2 8 9 2 10 6

14 9 15 6
1 4 9 1 7 3

15 6 15 0
9 0 9 3
6 0 5 9
3 4 3 6

3 5 0 3 12 0
3 15 0 4 1 3

10 6 11 0
19 6 1 0 0
2 6 2 6

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

1 8 9 1 11 3
3 6 3 6

14 3 14 0
16 3 15 0

4 6 4 6
1 5 0 1 6 3

1 0 1 0
13 9 14 6

1 6 3 1 10 6
4 6 5 0

3 6 3 9
2 9 3 0
9 7 10 0
6 9 9 6

15 6 17 0
15 6 14 6
17 0 19 0

8 9 9 2
8 6 8 9
8 3 8 6

17 6 18 6
3 0 3 0

3 2
1 6 1 0

16 9 17 0
3 6 2 6
2 0 2 0
5 0 3 0

18 6 18 6
4 9 4 3
1 9 1 4

3 0 3 0
6 3

2 6 2 3
13 9 13 9

1 0 1 0
1 6 1 3
2 6 2 3
5 0 4 0

15 6 15 6
3 0 3 0

10 0 10 0
12 10 0 12 15 0

5 9 5 6
15 6 15 0

2 10 0 2 7 6

L E A D -Z IN C :
Amalgamated Zinc (8s.), N.S.W. . . .  
Broken Hill Proprietary, N.S.W . ..
Broken H ill, N orth, N .S.W ................
Broken Hill South, N.S.W .................
Burm a Corporation (10 rupees). 
Electrolytic Zinc Pref., T asm an ia ..
M ount Isa, Queensland......................
Rhodesia Broken Hill ( 5 s .) .............
San Francisco (10s.), Mexico . .  
Sulphide Corporation (15s.), N.S.W.

d itto , Pref..........................................
Zinc Corporation (10s.), N.S.W. . .  

d itto , Pref.........................................

A pril 11, M ay 10,
1932. 1932.

£ s. d. £ S. d.
6 3 5 6

11 9 11 6
2 6 3 2 7 6
1 11 6 1 11 3

7 6 7 9
16 3 16 3
8 0 7 9

9 9
6 9 5 6
7 3 7 0
9 0 9 0

19 6 1 3 0
2 12 6 2 15 0

T IN  :
A ramayo Mines (25 fr.), Bolivia . .  .
Associated Tin (5s.), Nigeria ...........
Ayer H itam  (5s.) .................................
Bangrin, S ia m .......................................
Bisichi (10s.), Nigeria ........................
Chenderiang, M a la y ............................
Consolidated Tin Mines of Burm a . .
East Pool (5s.), Cornwall . .   ...........
Ex-Lands Nigeria (2s.), Nigeria
Geevor (10s.), C o rn w a ll......................
Gopeng, Malaya ...................................
Hongkong (5s.) .....................................
Idris (5s.), Malaya ..............................
Ipoh Dredging (16s.), Malay . . . . . .
Kaduna Prospectors (5s.), Nigeria . .  
K aduna Syndicate (5s.), Nigeria . .  .
K am unting (5s.), Malay ....................
Kepong, M a la y .....................................
K inta , Malay (5s.)..... ............................
K in ta Kellas, Malay (5s.) .................
K ram at Pulai, Malay ........................
Lahat, Malay .......................................
Malayan Tin Dredging (5s.) .............
N araguta, Nigeria ..............................
Nigerian Base Metals (5s.) ...............
Pahang Consolidated (5s.), M alay .. .
Penaw at ($1), Malay ........................
Pengkalen (5s.), Malay ......................
Petaling (2s. 4d.), M a la y ....................
Ram butan, Malay ..............................
Renong Dredging, Malay .................
Siamese Tin (5s.), Siam ....................
South Crofty (5s.), C ornw all.............
Southern Malayan (5s.) ....................
Southern Perak, M alay........................
Southern Tronoh (5s.), Malay .........
Sungei Besi (5s.), Malay ....................
Sungei K in ta, Malay ..........................
Tanjong (5s.), Malay ........................
Tavoy (4s.), Burm a ............................
Tekka, Malay .......................................
Tekka Taiping, M a la y ........................
Temengor, M alay...................................
Toyo (10s.), Japan  ..............................
Tronob (5s.), M alay..............................

D IA M O N D S:
Consol. African Selection T rust (5s.)
Consolidated of S.W.A. (10s.)...........
De Beers Deferred (£2 10s.) ........... .
Jagersfontein ......................................
Premier Preferred (5s.) ....................

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

d itto , Pref..........................................
B ritish South Africa (15s.) .............
Central Mining (£8) ..........................
Consolidated Gold Fields ...............
Consolidated Mines Selection (10s.)
F an ti Consols (8s.)..............................
General Mining and Finance .........
Gold Fields Rhodesian (10s.) .........
Johannesburg Consolidated ...........
London Tin Corporation (10s.) . . .
Minerals Separation ..........................
N ational Mining (8 s .) ........................
Rand Mines (5s.) ..............................
Rand Selection (5 s .) ..........................
Rhodesian Anglo-American (10s.)..
Rhokana Corp.....................................
Rhodesian Selection Trust (5s.) . . .
South Rhodesia Base Metals .........
Tigon (5s.) ...........................................
Union Corporation (12s. 6d.) .......
V enture T ru st (10s.) ........................

10 0 10 0
3 0 3 6
9 9 10 3
9 6 7 6
3 9 3 6
1 6 1 6
2 6 2 6

6 6
1 3 1 3
2 0 2 0

1 11 6 1 10 0
12 6 12 6
6 0 6 0

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

18 9 18 0
4 0 4 0

14 6 14 6
7 6 7 6

6 6
4 0 3 9
1 0 1 0
9 6 10 0
7 3 7 6
5 0 5 0

12 6 12 6
5 6 5 9
2 0 2 0
7 9 8 3

1 1 3 1 1 3
5 6 5 9
6 6 6 9
8 6 8 0
6 9 6 9
3 6 3 3

12 6 12 6
11 3 11 3

1 6 1 6
1 6 1 0

13 0 13 0

5 6 5 n
1 6 1 3

11 3 2 16 3
12 6 13 9
5 0 1 0 C

5 0 5 0
8 9 8 0
2 9 2 0
5 6 6 9
7 6 7 9

16 9 16 9
7 5 0 9 5 0

18 9 1 0 0
5 0 4 0
6 6 6 6

14 6 15 0
3 0 3 0

1 0 0 1 0 6
8 0 8 6

2 2 6 2 2 6
3 3

2 17 0 3 7 n
6 9 6 3
5 9 5 6

2 10 0 2 15 0
5 0 4 0
2 0 2 0
2 6 2 6

2 8 9 2 8 0
4 0 4 0



T H E  M INING D IG E S T
A R E C O R D  O F  P R O G R E S S  I N M I N I N G .  M E T A L L U R G Y .  A N D  G E O L O G Y

In  this section abstracts o f important articles and papers appearing in  technical journals and proceedings 
of societies are given, together with brief records o f other articles and papers; also notices o f new 
books and pamphlets, lists o f patents on mining and metallurgical subjects, and abstracts o f the yearly

reports o f mining companies.

S A M P L IN G  W IT H  A  B A N K A  D R IL L
The keen in te res t aroused by Mr. W. R. 

R um bold’s paper on th e  valuation  of alluvial 
deposits, which appeared  in th e  Bulletin of th e  
In stitu tio n  of Mining and  M etallurgy for April, 
1928, will be recalled by a  paper appearing in the  
same publication  last m onth  and which was dis­
cussed a t  th e  April m eeting. This last article  
is by  Mr. P. R. Lake, and he describes th e  system atic 
sam pling of alluvial deposits w ith a B anka drill. 
The au th o r describes his paper as a plea for 
simplification and  standard iza tion  of sam pling 
practice, together w ith  a g reater accuracy w ithin 
practical lim its.

He says th a t  th e  subject m ay  conveniently  be 
grouped under th ree  m ain  headings :—

(а) The lay-ou t of the  p roperty  for sam pling 
and th e  p repara tion  of th e  boring-plan.

(б) Taking th e  sam ple by  B anka drill.
(c) The com putation  of m ineral values.
As regards th e  general lay-ou t of th e  p roperty

for sam pling, th e  fundam ental principles expressed 
m ay be equally applied to  any  form of sam pling, 
w hether by  m eans of p its , large power drill or 
B anka drill. In  th e  sam e way, a lthough th e  mineral 
particularly  d ealt w ith  is cassiterite , th e  m ethods 
employed are equally applicable to  gold or p latinum , 
w ith th e  exception of th e  m ethods used to  wash 
the  sam ple an d  th e  u n it used to  weigh th e  con­
centrate.

The te rm  “ alluvial d e p o s it” is used in its 
broadest sense, and  an  endeavour is m ade to  show 
th a t w hether it is a pa tch y  narrow  deposit, bearing 
definite re la tion  to  th e  course of a river, or a large 
and  relatively  hom ogeneous deposit of greater 
depth, th e  u ltim ate  procedure can be applied to  
both w ith equal efficiency.

(a) In  se tting  ou t th e  boring scheme too little  
a tten tio n  is usually  given to  even distribution  
of th e  holes ; if th e  holes a re  uneven or haphazard ly  
placed some will carry  m ore "  weight ” th a n  others 
and th e  result m ay  m ean a serious over or under 
estim ation of th e  average value of th e  property. 
This is particu larly  m arked  if the  bed-rock is uneven, 
which will cause a  varia tion  in th e  dep th  of the  
bore-holes, th u s giving undue weight to  th e  deeper 
holes. If each hole is to  bear an  equal "  weight ” 
then th ey  m ust be d istribu ted  equally and uniformly 
over th e  p roperty , irrespective of th e  richness or 
poorness of th e  different areas. These areas 
m ay subsequently  be dem arcated  by  various 
economic boundaries. The system  of laying out 
the  area  in squares fulfils these conditions, and it 
is th is  system  th a t  is advocated. As to  actual 
procedure in th e  field, a line is run  north  and south, 
starting  from some conspicuous object, preferably 
a boundary  stone as shown on th e  plans, in order 
th a t th e  system  of bore-holes m ay be readily picked 
out a t  a la te r da te  if necessary. An east and  west line 
is th en  run , say, 8 chains from  th e  boundary  stone.
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These tw o lines form th e  basis of th e  system  on 
which th e  squares a re  built up, th e  bore-holes 
being placed a t  th e  corners of squares. This p re­
lim inary work in th e  field is best done by a prism atic 
compass, which can be fixed to  a light tripod, and 
a 66-ft. chain, th e  tw o in itial intersecting lines being 
defined by ranging rods. The bore p lan m ust show 
th e  boundaries of th e  p roperty  or area to  be valued, 
together w ith any  prom inent na tu ra l features, as 
well as all boundary  stones and  trig  points. The tw o 
lines m entioned above m ust be clearly shown, 
cu tting  th e  entire  p roperty  from north  to  south 
and east to  west ; a netw ork of squares is then  
built up  whose sides are 2 chains long. S tarting  
from th e  south-east corner th e  holes are num bered 
consecutively up and down th e  n o rth  and  south 
lines. The bore p lan  is now complete, and although 
m any of th e  holes shown m ay never be bored it  is 
as well to  m ake provision for check-boring in order 
th a t, la ter on, the  num bering m ay run consecutively. 
A com plete copy of th e  p lan  is forwarded to  th e  
head office, on which th e  value and depths of the  
appropria te  holes can be m arked as th e  prospecting 
progresses. The m ost convenient scale is 2 chains 
to  th e  inch, or should th e  area  be very large, 
4 chains to  th e  inch.

Distance between holes.—The num ber of holes 
per acre necessary to  “ p ro v e ” a p roperty  has 
alw ays been th e  subject of controversy. In  th e  
initial stages of prospecting, th ey  should be close 
enough together to  detect a narrow' and rich river 
deposit, should such exist, and  y e t so fa r a p a rt as to  
m ake th e  prelim inary investigation as rapid and 
economical as possible. W ith  these tw o points in 
m ind, a sa tisfactory  in terval for th e  first series 
of bores p u t down is 8 chains, th a t  is to  say every 
fourth  hole as shown on th e  plan. This gives 
1 hole per 6-4  acres and  represents th e  bare 
m inim um  consistent w ith efficiency. If there 
is a deposit of possible economic value in  th e  area 
one or m ore of these scout bores can  hard ly  fail 
to  disclose it, or a t  an y  ra te  give m ore or less 
definite indications. The economic boundary  
has now been roughly defined ; th a t  is to  say, 
a line m ay be sketched on the  p lan  outside which 
no fu rther boring should be done, or possibly 
several areas m ay  thus be roughly defined. Holes 
a re  th en  p u t down a t  4-chain in tervals in  th e  selected 
area  or areas—th a t  is to  say, m idw ay betw een the  
scout bores. There is now one hole per 1 • 6 acres. 
The economic boundary is fixed w ithin two chains, 
and in cases where the  values have proved fairly 
consistent throughout, th e  p roperty  m ay  be said 
to  be “ p roved .” This second series of holes m ay 
be term ed  “ norm al boring.” In  th e  event of the  
values showing a d istinct variation, or if a definite 
narrow' lead is showm, then  fu rther boring m ust 
be undertaken.

T he probab ility  is, how'ever, th a t  “  norm al
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bores ” spaced a t  4 chains will n o t give resu lts 
sufficiently reliable to  ju stify  th e  whole p roperty  
being called "  p ro v ed ,” unless th e  values a re  very  
uniform , as m entioned above. Such being th e  case, 
i t  m ay  be necessary to  “ check-bore ” certain  
areas by  a  fu rth er series of holes p u t down a t 
2-chain in tervals , giving one hole p er 0-4  acres. 
A q u a n tity  of d a ta  are now available  ; th e  payable  
a rea  is know n to  w ith in  a chain, th e  rich and  poor 
pa tches w ith in  th e  m ain  area  can  also be confined 
w ith in  th e  sam e lim it, and  finally th e  n a tu re  
of th e  deposit has been m ade clear. Unless th e  
deposit has been shown to  be narrow  and  p a tch y —  
th a t  is to  say, unless i t  bears definite re la tion  to  a 
riv er bed, no fu rther boring  need be carried ou t 
and  it  can  be s ta ted  th a t  so m any  cubic yards 
con ta in  such a weight of m ineral per cubic yard , 
or in  o ther words th a t  th e  p ro p erty  is "  p ro ved .”

In  extrem e cases add itional d a ta  m ay  be required 
owing to  th e  v a ria tion  of th é  resu lts  w ith in  wide 
lim its. In  th is  case, such areas as a re  open to  
doub t should be "  close-bored ” a t  1-chain intervals, 
giving 10 holes to  th e  acre. This process only 
applies where th e  values are m ost irregular an d  con­
fined to  scattered  patches or to  a  narrow  lead. 
In  add ition , a lim ited  am oun t of close-boring m ight 
be u n d ertak en  in advance of a dredge a t  work, 
in th e  event of recovery being unsatisfactory .

B y following th e  system  of uniform ly decreasing 
squares, w hereby every hole is given an  equal 
w eight and  every hole bears th e  sam e responsibility, 
i t  is claim ed th a t  th e  sam pling of alluvial deposits 
is simplified, w ith, a t  th e  sam e tim e, a gain in 
econom y and  accuracy. The various stages of th e  
boring schem e m ay be sum m arized as follows :—

1. Scout-boring.— Holes a t  th e  corners of 8-chain 
squares. Econom ic boundary  roughly defined 
an d  sufficient d a ta  available to  ju stify  abandoning 
the  p roperty , or to  w arran t fu rth er investigation. 
One hole per 6-4  acres.

2. Normal boring.— Holes a t  th e  corners of 4-chain 
squares. Econom ic boundary  defined to  w ithin 
2 chains and  sufficient d a ta  available to  call th e  
p ro p ertv  proved, should results ind icate  th a t  th e  
deposit is uniform . One hole per 1-6 acres.

3. Check-boring.— Holes a t  th e  corners of 2-chain 
squares. B oundary  of deposit now accurate ly  
defined, such as to  ju stify  th e  p ro p erty  being called 
proved, provided th e  values are no t abnorm ally 
uneven. One hole per 0-4  acres.

4. Close-boring.— Holes a t  th e  corners of 1-chain 
squares. B oundary  of even a sm all abnorm ally  
pa tch y  deposit should now be defined. Ten holes 
per acre. F u rth e r sub-division serves no definite 
or economic purpose, except perhaps where th e  
deposit is very  sm all and  rich and  could be worked 
on a sm all scale.

The practice  of placing th e  bores a t  th e  in te r­
section of th e  diagonals of th e  squares form ed by 
th e  scout bores produces a  spacing of 5-6  chains : 
th a t  is to  say, th e  num ber of holes is doubled and 
no t quadrupled  as in  th e  m ethod advocated . Though 
no t sufficiently “ drastic  ” for th e  first tw o  stages, 
th is  system  of diagonals could, for m otives of 
econom y or where th e  area  is very  large, be applied 
from  the close boring stage, w hen quadrupling  
th e  holes would be an  expensive an d  lengthy 
process.

I t  will be seen th a t  th e  successive stages depend 
m ainly on th e  com parative  uniform ity, or otherw ise, 
of th e  results. In  addition , th e  p ro p erty  should 
only be described as “ proved ” ; th e  term

"  probable ” ore leads to  m isconception when 
applied to  an  alluvial p roperty . A p ro p erty  
m ay  be said to  be proved when i t  is bored a t  4-chain 
in tervals , and  th e  values from  indiv idual 'holes 
show uniform ity , lack  of un ifo rm ity  necessitating 
closer in tervals, If certa in  areas a re  richer or poorer 
th a n  others, th en  a  s ta tem en t should be m ade 
to  th a t  effect ; so m an y  cubic y a rd s hav ing  such 
an  average value per cubic yard , m ade up of so 
m any  cubic yards a t  one value, and  so m an y  a t 
an o th e r value, and  so on. The reason for th is  is 
th a t  i t  m ay  be m any  years before th e  average 
recovery values agree w ith  th e  average prospecting 
values, a  s ta te  of affairs th a t  nearly  alw ays leads 
to  m isapprehension an d  an x ie ty  over ou tpu ts .

(b) I t  is generally agreed th a t  th e  B anka drill 
falls sho rt of perfection  ; i t  is, how ever, th e  only 
in stru m en t of its  ty p e  available, and  though  in 
essence a  m akeshift i t  has a  v ery  wide an d  useful 
application. I ts  g reat ad v an tag e  lies in its sim plicity 
and  ease of tran sp o rt, especially in  difficult country, 
its  low operating  cost, and  its  ab ility  to  bore to  
com paratively  g reat depths. The resu lts  obtained 
from  it  a re  in no w ay com parable in  accuracy 
to  those obtained by m eans of p its  and , in th e  rare 
cases w here th e  la tte r  m ethod  is p racticable, it 
should alw ays be preferred  to  boring, except 
for m otives of rigid econom y. T here is alw ays 
a  d oub t as to  th e  accuracy  of a  sam ple tak e n  by 
B anka drill bo th  as regards volum e and  m ineral 
content. The ideal in stru m en t would be one th a t 
would enable th e  com plete and  represen tative  
core to  be rem oved from  th e  hole, b u t as unfor­
tu n a te ly  th is  h ap p y  s ta te  of affairs has n o t y e t been 
a tta in ed , th e  best m ust be m ade of a som ewhat 
indifferent in strum en t. W hen using th e  B anka 
drill for alluvial v a lua tion  i t  is therefore  necessary 
to  bear in  m ind its  essential shortcom ings, as 
otherw ise unnecessarily  m in u te  corrections m ay 
be indulged in  which only serve to  com plicate 
its  use.

I ts  g reat d isadvantage  lies in  th e  fact th a t  the 
sam ple rarely , if ever, a tta in s  to  th e  theoretical 
volum e of th e  casing, calculated  from  either the  
in te rn al or ex ternal d iam eter of th e  cu ttin g  shoe. 
In  th is  connexion, th e  calculation  of values from 
form ulae, which a re  usually  based on th e  volum e 
of th e  casing, is to  be deprecated . A lthough 
some of these  form ulae con ta in  factors to  allow 
for certa in  contingencies, such as w ear of th e  cu tting  
shoe, a n  allowance to  balance th e  loss in  actual 
w orking recovery, etc., th ey  are  invariab ly  founded 
on a fallacy— in th a t  i t  is assum ed th a t  th e  volume 
of m ateria l ex trac ted  b y  th e  sand-pum p from  a 
certa in  length of casing is represented  by th e  volume 
of th a t  casing or, if a fac to r has been in troduced 
to  allow for v a ria tion  from  th e  theoretical, then  
th a t  v a ria tio n  is assum ed to  be constan t. For 
these  reasons, no reliance should be p laced on 
resu lts derived by  m eans of fo rm ulae  ; th e  
theoretical volum e of th e  sam ple is ra re ly  if ever 
obtained, nor does th e  volum e of th is  sam ple rem ain 
in any  w ay constan t. Some m eans m ust therefore 
be found to  a d ju s t th e  volum e of m ate ria l recovered 
from th e  casing to  th e  ac tu a l volum e it probab ly  
occupied in  situ. This m ay  be done in  a  v a rie ty  
of w ays :■—-

1.—M easuring th e  sam ple in a box, whose capacity  
when full is designed to  correspond to  th e  volum e 
occupied by  th e  sam ple in  situ.

2.— As in 1, b u t m easuring th e  sam ple by displace­
m ent of w ater.
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3. W eighing th e  sam ple wet, tak ing  as a 
stan d ard  th e  theoretical weight of th e  sample 
in situ.

A —As in 3, b u t weighing th e  sam ple dry.
Ih e se  m ethods all tend  to  achieve th e  same 

m ain object, b u t No. 1 in th e  opinion of the  w riter 
is th e  sim plest and leaves less m argin for m istakes. 
By weighing th e  sam ple allowance can be made 
for vary ing  densities of m aterial, b u t w hatever 
m odification is used, all serve th e  sam e m ain purpose, 
the  choice m ainly depending on th e  whim of the  
individual. In  th is  paper, No. 1 m ethod only is 
dealt w ith, th e  m ethod hav ing  proved successful in 
practice in th e  alluvial tin  deposits of Malaya.

Size and Dimensions o f Equipm ent.—The au tho r 
then deals w ith th e  size of th e  B anka drill equipm ent 
in general and  th e  d iam eter of th e  casing in 
particular. As regards th e  casing, 5 ft. is the  
length of section in general use ; th is is convenient 
for one m an to  carry  and 5 it. is an  obvious un it 
of dep th  over which to  tak e  successive samples. 
The rods should th u s be 10 ft. long, w ith the  
exception of tw o of 5 ft. The m ost suitable d iam eter 
for th e  casing is a question of prim e im portance. The 
greater th e  d iam eter of th e  casing, presum ably 
the greater th e  accuracy of th e  sam ple ; b u t as 
the B anka drill is an  instrum en t whose m ain 
advantage is th a t  it can be carried and worked by 
hand, th e  d iam eter in practice is lim ited by the  
weight of each section and  by th e  weight of the  
assembled rods and sand-pum p, which increases 
as th e  hole deepens. In  shallow deposits, i.e. 
depths not g reater th an  30 ft., a diam eter of 6 in. 
or more m ight be used w ithout detracting  from the  
essential advan tages of th e  drill. Beyond th is 
depth, if th e  d iam eter is over a  certain  m inim um, 
the instrum ent ceases to  fulfil its purpose and tends 
to  become cumbersom e. The m ost suitable d iam eter 
for m oderate and  deep boring is 3 in. except, as 
already m entioned, when the  deposit is shallow 
and th e  weight of th e  string  of rods no t a serious 
question. I t  is m aintained th a t  th is diam eter 
gives a sam ple of reasonable bulk and a t th e  same 
tim e it allows th e  sand-pum p and rods to  be worked 
efficiently by  hand  down to  dep ths of 100 ft. and 
more. I t  m ay be contended th a t  a d iam eter of only 
3 in. is insufficient when considered in th e  light 
of the  ra tio  betw een th e  area of th e  sam ple and the  
area of ground surface it is destined to  represent. 
Unless th e  constituen t particles of th e  deposit 
are abnorm ally large, a casing of 3-in. diam. will, 
for practical purposes, isolate as relatively true  
a section as a 6 in. casing, th e  question of th e  ra tio  
sample area to  th e  superficial a rea  i t  represents 
being ad justed  preferably  by  th e  num ber of holes 
per acre, ra th e r th an  by th e  d iam eter of th e  casing. 
W ith holes a t  2-chain in tervals th e  sam ple 
represents ab ou t 1 p a r t  in 350,000 using casing 
of 3 in. diam. W ith  6 in. casing th e  ra tio  would 
be 1 in 90,000.

Measuring B ox .— Assum ing th e  standard  casing 
is in 5 ft. lengths of 3 in. diam ., the  theoretical 
cubic con ten ts per length are 0 245 cu. ft. The box 
in which th e  sam ple from every successive length 
of casing is m easured is 1 ft. by  1 ft. by 44 in., 
in ternal dimensions. This gives a volume of
0-375 cu. ft. Thus, 0 • 13 cu. ft. is allowed for expan­
sion, represented p a rtly  by  th e  failure of the  sand- 
pum p to  ex trac t th e  core corresponding to  the  
casing, and p a rtly  by  voids when th e  sam ple is in 
the  m easuring box. This increase in volume
allowed for is 50% , th e  figure being based on

practical results extending over a num ber of 
years.

I t  is essential th a t  the  sample in th e  box should 
be of a  consistency of th ick  porridge ; an y  clay 
being carefully hand-puddled and th e  w ater slowly 
decanted afte r th e  contents have been allowed 
to  settle. The dep th  of sam ple can th en  be m easured 
by m eans of a wooden rod of which 4} in. is divided 
in to  ten ths, th is  division facilitating th e  sub­
sequent ad justm en t of th e  weight of concentrate.

The au th o r does not deal w ith th e  m any theories 
p u t forward regarding th e  effects on th e  con­
cen tra te  produced by tn e  m otion of th e  sand-pum p 
w ithin th e  casing, and  by th e  pressure exerted 
by th e  cu tting  shoe. He adm its th a t  these effects 
undoubtedly  lessen th e  accuracy of th e  sample, 
b u t says th a t  th ey  are unfortunately  an  inheren t 
fau lt in th e  appara tus and th a t  th ey  can be 
minim ized if a tten tio n  is paid to  certain  points 
during th e  operation of boring th e  hole.

Boring the Hole.—The principle th a t  th e  sand- 
pum p should no t be allowed to  extend beyond 
th e  cu tting  shoe of th e  casing should be adhered 
to  as far as possible ; for th is reason, th e  sand- 
pum ps should m easure 5 ft. from th e  head of the  
shank to  th e  cu tting  shoe, in order th a t  i t  m ay 
easily be judged when th e  pum p has reached the  
end of th e  casing. This is no t so im p o rtan t when 
th e  clay auger is in  use, as th e  walls of th e  hole will 
then  be p artia lly  self-supporting, b u t in  loose or 
running ground it is essential. If th e  ground tends 
to  be a t  all stubborn, however, it  m ay  be found 
necessary to  send th e  pum p ahead of th e  casing 
in order to  force th e  la tte r  down ; in such cases 
it  will generally be found th a t  th e  casing can be 
m ade to  sink as th e  pum p is w ithdraw n. W hether 
th is is done or not, it m ust be ensured th a t  th e  to ta l 
sam ple collected is from  5 ft. of casing and  5 ft. 
only—th a t  is to  say, when th e  collar of th e  casing 
is flush w ith th e  surface of th e  ground a t  th e  upper 
end, in no circum stances m ust th e  pum p project 
a t  th e  lower end. As th e  value of th e  samples 
tak en  is calculated on a dep th  by weight basis 
(5 ft. being th e  standard  depth) any  deviation 
from th e  above m ay lead to  serious errors.

In  easy ground th e  casing can usually be forced 
down well ahead of th e  sand-pum p, and if the  
ground is a t all loose, th e  first few lengths of casing 
m ay  sink very rapidly w ith  little  or no assistance 
from the sand-pum p. In  certain  types of loose 
ground, especially if m arshy, th e  sand is liable 
to  rise in th e  casing when th e  pum p is w ithdraw n ; 
in th is event th e  risen sand m ust be rem oved until 
th e  sand-pum p reaches th e  dep th  i t  had  a tta ined  
when th e  sand commenced to  rise. The surplus 
content, additional to  th e  actual sample, m ay 
either be discarded, or m easured in th e  box, the  
weight of clean concentrate being subsequently 
reduced proportionately, according to  th e  am ount 
in  excess of one full box. Should th e  sand persist 
in  rising a  considerable height in th e  casing, then  
the  hole should be abandoned, as th e  sample finally 
obtained will become increasingly unreliable. I t  
will very  often happen th a t  th e  bulk of th e  sample 
from  a 5-ft. length of casing is insufficient to  fill 
the  box half full ; in such event the  sam ple should 
be continued over 10 ft., or even over 15 ft., until 
th e  box is m ore th an  half full.

Careful supervision m ust be given to  washing 
out th e  sand-pum p afte r discharging th e  sample, 
especially when th e  work is on contract. The 
cleaning of th e  sam ple in the  field m ust be w atched
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and  no a tte m p t should be m ade to  get a pure 
concen tra te  a t  th is  stage. W ith  practice  i t  is usually  
possible to  tell, by  th e  dull sound produced,, w hen 
th e  sand-pum p is on bedrock, though  if th e  la tte r  
is a t  all decom posed, fragm ents will be seen on th e  
cu ttin g  shoe. If sm all pebbles or stones are 
encountered th ey  are usually  th ru s t aside b y  th e  
casing ; larger ones m ay  be d isin tegrated  by  th e  
chisel. Boulders, however, m ay  im pede fu rth er 
progress, in which case i t  will be necessary to  
ab andon  th e  hole and  s ta r t  it again  a few feet 
away.

Supervision .— Supervision is one of th e  essentials 
of boring, and  for accu rate  results an  engineer 
should n o t be responsible for m ore th a n  tw o gangs, 
each gang being w atched from  s ta r t  to  finish on 
a lte rn a te  days. W ithou t full supervision th ere  are 
m an y  w ays in  which serious errors m ay  a r is e ; 
th e  m ost com m on being :—

1. T he hole left unbo ttom ed  ; because th e  
ground is difficult.

2. T he sand-pum p allowed to  p ro ject far beyond 
th e  cu ttin g  shoe. This facilitates sinking th e  casing.

3. Sam ples m ay  n o t accurate ly  represen t 5 ft. 
of casing.

4. Careless m easuring and  w ashing of samples.
5. Insufficient a tten tio n  paid  to  clay, sunken 

tim ber, etc.
In  an  extensive undertak ing , necessitating th e  

em ploym ent of several drills, th e  expense incurred 
b y  ex tra  engineers is slight com pared w ith  th e  risks 
a tte n d a n t on inadequate  supervision. A part from 
th is  fact an  engineer m ay  have as m any  as forty  
sam ples daily  to  weigh and  en ter in th e  bore book, 
usually  in  duplicate, w hen th e  d a y ’s w ork in th e  
field is com pleted. Unless th is  p a r t  of th e  u nder­
tak in g  is to  be left to  a clerk, which opens up  an  
alm ost unlim ited  field for error, he  will find it  
im possible to  cope w ith  m ore th a n  tw o gangs ; 
one engineer for each gang is th e  ideal to  be a tta ined .

Boring Book .— A detailed and  careful account 
m ust be kep t of all results from  all bore-holes. 
F o r th is  purpose i t  is best to  use specially ruled 
and  p rin ted  sheets m easuring ab ou t 15 in. by  9 in. 
bound betw een strong covers to  resist h ard  w ear 
in  th e  field and  in order th a t  th ey  m ay  be p re­
served for fu tu re  reference. In  add ition , loose 
sheets will be required for forw arding to  head 
office. E ach sheet should show a t  th e  top  th e  nam e 
of th e  p ro p erty  ; th e  num ber of th e  hole ; th e  
nam es of th e  supervising engineer and  native  
forem an, together w ith th e  dates on which th e  
hole was s ta rted  and  com pleted. The longer side 
is ruled off horizontally  in to  spaces for every 5 ft. 
in depth , representing  each com plete sam ple 
tak en . The vertical headings should show th e  
description of th e  s tra ta , th e  box fraction, 
th e  actu a l weight and  th e  corrected weight of th e  
clean concentrate, th e  p ro duct of th e  w eight of 
th e  clean concen tra te  an d  th e  dep th  over which 
i t  was taken , th e  sand  percentage and  a  large 
m argin  on th e  righ t for rem arks. A t th e  base 
of th e  sheet should be shown th e  to ta l corrected 
w eight of th e  concentra te, th e  to ta l p roduct of 
w eight and  d ep th  and  finally th e  value of th e  
hole.

Procedure in  the F ield .— A specim en of th e  sam ple 
from  every 5 ft. of casing should be carefully 
exam ined and  a  com plete description entered  in 
th e  ap p ropria te  column. P articu lar a tte n tio n  m ust 
be paid  to  th e  presence or otherw ise of clay, and  
to  its  consistency, e.g. w hether tough, soft, or

friable, etc., as on th is  evidence m ay  depend th e  
successful w orking of th e  p roperty . I t  m ust 
be seen th a t  th e  sam ple in  th e  box  a tta in s  
th e  required  porridge-like consistency and  its  
dep th  m ust be m easured an d  entered. If th e  sam ple 
covers m ore th a n  5 ft. th en  th e  in tegral dep ths m ust 
be b racketed  together. T he sam ple should th en  
be thoroughly  puddled  and  th e  percen tage of sand 
m easured in  th e  sand-box, a fte r which it  m ay  be 
washed. N o a tte m p t should be m ade to  get a 
clean co n cen tra te  a t  th is  stage, th e  coarse sand 
only being w ashed out. The concen tra te  is then  
dried and  enclosed in sm all co tto n  bags, in to  which 
are  p u t slips of p ap er giving th e  num ber of th e  hole 
an d  th e  dep ths betw een which th e  sam ple was 
taken . A ny d istinctive  feature  of th e  ground m et 
w ith, such as runn ing  sand, sunken  tim b er and 
im purities in th e  concen tra te  should be entered 
in  th e  ap p ro p ria te  rem arks colum n.

Sand-box .— This is used to  determ ine th e  p ro ­
portion  of sand in  th e  sam ple as d istinc t from  clay 
an d  slimes ; an  im p o rtan t factor w hen it comes 
to  deciding on th e  m ethod  of w orking to  b ■ 
employed, or special m achinery  to  deal w ith  a high 
percentage of clay. The box has th e  sam e volume 
as th e  m easuring box, 0-375 cu. ft., b u t is of a 
different shape, th e  in te rn al dim ensions being 6 in. 
by  6 in. by  18 in. deep. The sand percen tage is 
d irectly  m easured by  m eans of a stick, of which 
18 in. is d ivided in to  ten th s. The percen tage is 
sub ject to  th e  sam e ad ju s tm en t th a t  is applied 
to  th e  w eight of th e  concen tra te, as determ ined 
by  th e  m easuring box.

Sand-pum p .— T here a re  several ty p es of sand- 
pum ps in  use and  considerable v a ria tion  is shown 
in th e  design of th e  valve. The w riter has found 
th a t  th e  best ty p e  of valve is th e  com m on clack- 
valve, situ a ted  as near th e  cu ttin g  shoe as 
possible ; th is  w orks on a v ery  narrow  seating 
and  allows unim peded e n try  to  th e  sand  an d  smaller 
stones. I t  has m an y  advan tag es over th e  ball- 
valve, which of necessity  w orks in  a  narrow  th ro a t 
some little  d istance inside th e  pum p. Free en try  
of th e  sam ple is th u s  restric ted  an d  th e re  is alw ays 
danger of a stone becom ing wedged in  th e  narrow  
th ro a t. Some sand-pum ps are  only 18 in. long and 
d isproportionately  cum bersom e, so th a t  th e  cubic 
capacity  is re stric ted  and  ex tra  labour imposed 
in  frequen t raising  and  lowering in  th e  hole. For 
th is  reason th e  pum p should be as long as possible 
and  as light as is consistent w ith  s tren g th  ; 3 ft. 6 in. 
for th e  pum p and  1 ft. 6 in. for th e  shank 
is a p ractica l length.

Auger .— The p itch  of th e  spirals is often  too 
g reat and  th e  auger does n o t re ta in  th e  clay. 
The p itch  should be sufficiently sm all for th e  clay 
to  adhere  firmly, in  order th a t  i t  m ay  be peeled 
off w hen th e  auger reaches th e  surface.

T he a u th o r does n o t deal w ith  th e  tab le , th e  
m eans of lowering and  ra ising th e  rods, or th e  
m ethod of draw ing th e  casing, as b o th  design 
an d  m ethods v a ry  w ith  circum stances and  m ust 
su it th e  p a rticu la r  form  of labour em ployed ; 
th e  la tte r  is u sually  m ore efficient if native  
peculiarities are respected and  n a tiv e  m ethods 
allowed reasonable scope.

(c) The rough concentra te  m ust now be very 
carefully  w ashed ; th is  is best done by  a 
skilled n a tiv e  dresser who is accustom ed to  
such w ork and  who should be  ab le  to  dress the  
sam ples up  to  72% m eta l w ith o u t difficulty or 
loss. If there  is any  doubt as to  his skill th e  va lue-
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less portion  m ay  be kep t for fu rther washing or 
for a te s t by  assay. The sam ples from  individual 
holes should no t be assayed as, a p a rt from the 
question of expense, th e  results are liable to  be 
m isleading, as th ey  will express th e  to ta l content 
and  n o t th e  recoverable con ten t ; a bulk  sample 
should be assayed la te r in  order to  ascertain  w hat 
degree of p u rity  is to  be expected when actual 
working comm ences ; 72% m etal is a reasonable
basis for th e  calculation of values and  represents 
in M alaya a good average p u rity  to  send to  th e  
sm elter. I t  is n o t likely th a t  in  actu al working a 
cleaner concen tra te  will be  produced th an  th a t  
obtained by  careful washing of th e  bore samples, 
and such being th e  case th e  sam ple concentrate 
should closely correspond to  th e  working con­
cen tra te  ; values based on assays will generallv 
lead to  th e  expecta tion  of b e tte r results th an  will 
actually  be  th e  case.

For weighing th e  concentra te  an  apo thecary 's 
balance m ay  be employed. In  M alaya 100 grains 
are tak en  to  represen t 1 k a tt i  per cu. yd. (1 -3 lb.), 
when a 3-in. dram, casing is used. A ctually  100 
grains represents 1 -54 lb. per cu. yd ., b u t by  calling 
th is 1 -33 lb., o r 1 k a tti, a n  allowance of 15% is 
m ade for p robable  loss in  recovery' when working. 
A small balance on  th e  steelyard principle, known 
as V alentine's scale, enables th e  value in  k a tties 
per cu. yd. to  be read  off directly’ on  th e  arm  ; 
th is also only applies to  a 3 in. casing. B oth these 
m ethods of weighing th e  concentra te  a re  very  
suitable, as no calculations a re  necessary and 
m istakes therefore a re  im probable. Such a scale as 
th a t m entioned could be g raduated  to  read  lb. per 
cu. yd. and  could also of course be ad ap ted  for 
casing greater th a n  3-in. in diam . I t  m ay  be m en­
tioned here th a t  th e  dimensions of th e  m easuring 
box do n o t affect th e  m eans used to  weigh th e  
concentrate, b u t only determ ine th e  ex ten t of 
subsequent corrections to  th e  weight.

The value of th e  concentra te  from  every 5 ft. 
of casing is entered  in  th e  bore book and  th e  corre­
sponding corrected weight. T h a t is to  say. if a t  a

p a rticu la r d ep th  th e  value of th e  concentra te  is 
20 lb. pe r cu. yd. and  th e  box  fraction  i ,  th en  the  
corrected weight will be 33 lb. p er cu. yd. ; if th e  
box fraction  is f  i t  will be 26 lb. per cu. yd. and  so 
on. The foot-pounds are  entered ; th is  is th e  
p roduct of th e  corrected value and  th e  corresponding 
dep th  in feet th a t  th e  sam ple represents. If  m ost 
of th e  values he directly’ on bed-rock, calcula­
tion  on th e  foot-pound principle is essential if 
accuracv is to  be obtained. Finally, th e  to ta l 
foot-pounds are  divided by  th e  dep th  of th e  hole, 
th e  result being th e  value of th e  hole in pounds 
per cu. yd.

I t  now rem ains to  com pute th e  average m ineral 
value of th e  property* from  th e  values of th e  
individual holes. If  th e  values of th e  various holes 
a re  fairlv uniform, an  average is tak e n  for th e  whole 
pavable area. This course m ust also be taken  
if th e  values a re  irregular, b u t a re  so disposed th a t  
it  is impossible to  segregate a sub-area or areas 
containing values e ither higher or lower th an  th e  
average. In  th e  event, however, of there  being a 
sub-area or areas whose values a re  consistently 
h igher or lower th a n  those of th e  m ain area, th en  
a separate yardage and  m ineral con ten t should 
be given.

Ju s t as i t  is necessary* to  calculate th e  values 
of th e  holes on th e  foot-pound basis, so is it even 
more im p ortan t when it comes to  calculating th e  
average m ineral con ten t of th e  p roperty , especially 
w hen th e  depths of th e  holes and  th e  values vary*.

The au th o r claim s th a t  th e  system  of uniformly* 
decreasing squares m akes for accurate averaging 
of results. E v ery  hole carries th e  sam e weight, 
com plicated and  uncertain  system s of triangle 
and  rhom bus are avoided, and  a relatively  tru e  
average is obtained. F inally , if th e  prospecting 
results a re  presented so th a t  i t  can  be seen a t  a 
glance how many* cubic yards th ere  a re  a t  one 
value and  how  m any a t  another, together w ith  their 
m onetary  w orth  a t  various prices of th e  m etal, 
th en  there  should be less m isconception as to  the  
po ten tial w orth  of alluvial properties in  general.

T H E  A L D E R M A C  M ILL
In  th e  M a g a z i n e  for Jan u a ry , 1 9 3 1 , a description 

of th e  ore-bodies a t  th e  A lderm ac m ine, 10 miles 
west of X oranda, on th e  X ipissing C entral Railway, 
Quebec, together w ith  an  account of th e  F reem an 
pyrite  burner, by  W . P. A nderson and  A. A. 
Mac K ay, were given in th e  Mining Digest. This 
description has now been amplified by  R. C. Rowe, 
who, in  th e  Canadian M in ing  Journal for April, 
gives details of th e  new mill a t  th is  p roperty . The 
au tho r say’s th a t  th e re  a re  tw o factors which 
give m ore th a n  ordinary* in terest to  a description 
of th e  m ine, th e  one being th e  fact th a t  concentrates 
are pum ped for m ore th a n  a mile, while th e  other 
is th a t  th e  A ldermac m ine is prim arily  a sulphur 
property* under existing conditions.

L ittle  is needed to  am plify th e  description of th e  
ore-bodies a lready  given, b u t th e  following 
sum m arv, by* th e  present au thor, may* be given. 
He says th a t  th e  ore-bodies so far discovered are 
of th e ’replacem ent type, sulphides having replaced 
rhvolite  and  breccia flows. In  th e  m ajor deposits 
th is replacem ent is practically  com plete, as over 
9 0 %  of th e  original rock has been replaced by- 
sulphides. Developm ent w ork underground has 
dem onstra ted  th e  existence of large quantities

of ore, th ere  being enough above th e  750 ft. level 
to  keep a  500 to n  mill operating for ten  years. 
In  th e  m ajor ore-bodies ab o u t 70% of th e  to ta l 
sulphides is pyrite . The copper con ten t is around 
2%  ; th e  su lphur co n ten t is approximately* 40% , 
and  precious m etal values run  from  60 to  70 cents 
p er ton. L arge scale m etallurgical tes ts have  shown 
th a t  99% of th e  copper can be recovered in a 20 
to  25 % concentrate, an d  th a t  60 to  70 % of th e  ore 
can  be recovered in a 50% sulphur concentrate. 
Iron  p y rite  concentrates containing as high as 
52% sulphur have been obtained in some of these 
tests , and  i t  is w orth  noting  th a t  th e  concentrates 
obtained in  th e  large scale te s ts  have been perfectly- 
suited to  th e  requirem ents of flash roasting, as 
practically* all im purities have been elim inated, and 
th e  residue, a fte r  roasting, m akes a very high 
grade iron ore.

As th e  ore occurs in m assive form, w ith very- 
little  rock, th e  mill tak es on th e  form  of a 
separa tor ra th e r th a n  a  concentrator. X atura lly i t  is 
desirable to  ob tain  as perfect a  separation  between 
th e  iron an d  th e  copper as m ay  be possible. In  
th e  case of th e  iron  p roduct i t  is essential th a t  th e  
su lphur con ten t does no t fall below 50 ° 0. The lifting
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of py rrh o tite  therefore m ust be kept w ith in  lim its 
th a t  will not result in th e  dilution of th e  sulphur 
con ten t below th e  figure m entioned above.

Crushing .— The general layout of th e  m ill is com ­
pact, and  has been m ade to  allow of h eavy  additions 
io  capacity . The crushing p lan t is located right 
a t  th e  head fram e and  hoisted ore is dum ped in to  
a  run-of-m ine ore bin. This is equipped w ith  
a ball and  chain gate. This device consists of a 
num ber of lengths of heavy  chain w ith  a heavy  
ball a tta ch ed  to  th e  end of each of them . The 
feeder is a  30 in. belt conveyor, which feeds a 24 in. 
by  36 in. C anadian Ingersoll-R and jaw  crusher, 
equipped w ith  a  Texrope drive. T he prim ary  
crusher discharges to  a 30 in. belt conveyor (80 ft. 
centres) which conveys th e  p roduct to  a 4 ft. 
Symons cone crusher, reducing to  a m axim um  
of \  in. W hen th e  w riter v isited  th e  p lan t th e

installation  of a shaking screen over th e  cone 
crusher was under consideration  as th e  packing 
of fines was causing some jum ping in  th e  machine. 
The product of th e  secondary crusher is transported  
to  th e  m ain  section of th e  m ill by  a  30 in. con­
veyor belt, w ith  212 ft. centres, an d  an  incline of 
14°. All conveyor discharges a re  fitted  w ith  large 
square casings which perm it th e  conveyed m aterial 
being discharged to  form  its  n a tu ra l angle of 
repose, th u s  tak in g  up th e  im p ac t of discharge, 
and  preven ting  w ear of spouts.

Grinding .— The mill feed bin is bu ilt up of 2 in. by 
6 in. p lank, and  has a  to ta l capac ity  of 600 tons, 
an d  a live ore capacity  of 500 tons. I t  is equipped 
w ith  be lt feeders which deliver th e  ore to  the 
grinding un it, which consists of a 7 ft. by  7 ft. M arcy 
ball-mill. A M arcy rod-m ill is also installed  to  take  
care of any  increases in capacity . T he ball charge
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is ten  tons of 3 in. and  4 in. balls. The ball-mill 
operates in closed circuit w ith  a 72 in. b y  30 ft. 
Akins classifier, th e  overflow of which is m aintained 
a t  55% solids. The classifier overflow is pum ped 
to  a  6 ft. d iam eter by  16 ft. deep conditioning 
tan k  using compressed a ir for agitation. The con­
ditioner overflows a pulp running around 40% 
solids to  th e  copper flotation m achines. Coarse 
sand is discharged from th e  bo ttom  of th e  con­
ditioner an d  com bined w ith th e  ball-mill discharge 
to th e  classifier. The conditioner overflow, or 
flotation feed, is ab ou t 70% m inus 200 mesh. 
Careful checks are kep t on dilution, and te s ts  for 
both  classifier and  conditioner overflows are taken  
every fifteen m inutes.

Grinding is done in a dilute pulp—a large 
circulating load being carried in th e  classifier— 
to preven t th e  form ation of undesirable sulphide 
slimes, and  to  produce a pulp in b e tte r condition 
for flotation. I t  has been noted th a t  grinding 
in a th ick  pulp  produces a small am ount of py rrh o tite  
slimes, which greatly  interferes w ith  copper flota­
tion, ap p aren tly  acting  as a depressant of the  
copper mineral.

Reagents.— D ry h y d ra ted  lim e is fed to  th e  ball-
mill a t  a ra te  sufficient to  m ain tain an  alkalin ity
of -05 to  -10 lb. per to n  of solution.

M i l l i n g  D u m p  O r e

Per ton  of ore
At ball-m ill.—

Lime . 6 to  8 lb.
Cyanide . . . . •03 lb.
Thio-C arbanalide . •10 1b.

At classifier sum p overflow.—
Pine oil . . . . •10 1b.
X an th a te  . . . . •05 lb.

At prim ary  copper rougher.—•
Copper su lphate •10 1b.
Pine oil . . . •05 lb.

At iron ag ita tion  cell.—
Copper su lphate •50 lb.
X an th a te  . . . . ■25 lb.
W ater gas ta r •20 lb.

M i n e  O r e .
At ball-m ill.—•

Soda ash . . . . 2 lb.
Cyanide . . . . •04 lb.
Thio-Carbanalide . ■09 lb.

At classifier overflow.—
Pine oil . ■05 lb.

To copper roughers.—
Pine oil . . . . •04 lb.
X an th a te  . . . . •08 t o -15 lb.

To iron ag ita to r cell.—
Copper su lphate 24 lb.
X an th a te  . . . . ■17 1b.

D istributed to  cells 4-6-8-10 on ron
m achine.—
X a n th a te  . . . . ■17 1b.

To cell 8 iron circuit.—
W ater Gas ta r ■15 1b.

The m ill feed averages ab o u t 40% iron and 2%  
copper and  th e  specific g rav ity  of th e  ground ore 
is 4-00. I t  is com paratively  easy to  depress the  
iron and  to  m ake a copper flotation, b u t consider­
able care has to  be exercised no t to  depress 
the iron too m uch in th e  copper circuit or difficulty 
is experienced in reac tiva ting  th e  p vrite  in order th a t 
a  sa tisfac tory  recovery can be made. Control 
of d ilution m ust therefore be constan t and  the

am ount of cyanide th a t  will give b o th  copper grade 
and  m axim um  p y rite  recovery m ust be very  
accurately  determ ined. An increase of -01 lb. 
per ton  of ore will appreciably lower py rite  recovery.

I t  has been found th a t  m ore benefit is derived 
from th e  x a n th a te  when it  is fed in  a num ber of 
places th roughout th e  py rite  circuit, ra th e r th an  a t  
one place. I ts  action  is rap id  and  does no t carry  
over th rough  th e  circuit when th e  entire  am ount 
is added a t  one place. W ater gas ta r  is used to  
condition th e  fro th  in  th e  las t four cells of th e  iron 
m achine as th e  fro th  tends to  be w atery  and  brittle  
a t  tftis point due to  th e  lowering of th e  specific 
g rav ity  of th e  pulp.

Flotation,—D enver 24 in. Sub A m achines are 
used th roughout. . A b a tte ry  of 10 cells is used 
in th e  copper circuit, m ade up as follows : 3 prim ary, 
4 roughers and 2 cleaners. The ten th  cell is used 
as an  iron conditioner. A bout 90% of th e  copper 
is recovered in  th e  form  of a concentrate running 
around  25%  copper. Copper circuit tailings 
flow to  th e  flotation cell m entioned above, which 
is used as th e  iron conditioner, and  here th e  reagents 
for p y rite  concentration are introduced. The iron 
c ircuit consists of 12 cells all m aking a finished 
product.

Thickening and Filtering.— The  m atters of 
thickening and  filtering are  of p articu lar in terest 
in  th e  case of th e  Aldermac mine, inasm uch as 
th ey  a re  carried ou t in  a  separate p lan t located 
over a mile from th e  concentrating  mill. N aturally , 
th e  m ain  p lan t is located a t  th e  m ine and th e  mine 
is s ituated  abou t a mile from  th e  m ain  line of the  
Nipissing Central Railway. The com pany was, 
therefore, faced w ith th e  a lte rna tive  propositions 
of e ither building a  spur line in to  th e  mine, or of 
transporting  th e ir shipping products to  th e  railway. 
The cost of building such a spur would have been 
heavy, as th e  general topography does no t lend 
itself very readily  to  railw ay construction. F u rth e r­
more, there  would alw ays be a substan tia l sw itching 
charge to  p ay  for service on a spur.

The question of transporting  shipping products 
to  th e  railw ay presented tw o angles. In  one case 
th e  filtering p lan t could have  been bu ilt a t  th e  mine, 
and  th e  resulting products transported  by 
tru ck  or trac to r  to  th e  m ain railw ay line. Here 
again  heavy  handling charges would have been 
a perpetual charge, even though  th e  large capital 
expenditure involved in constructing a  spur line 
was avoided. The rem aining a lte rna tive  was to  
build th e  thickening and  filtering p lan t a t  th e  rail­
w ay, and  pum p m ill concentrates over th e  in te r­
vening distance. This p lan  was adopted  a fte r 
some investigation, though  there  was not 
m uch precedent to  give guidance as th e  pum ping 
of heavy  concentrates over such a long distance 
is no t by  any  m eans common.

The pipe lines from  th e  mill to  th e  filtering 
p lan t are 6,000 ft. long, an d  are  of wood stave pipe. 
G reat care has, of course, been taken  to  prevent 
a n y  sags or low spots in which th e  heavy  con­
cen trates m ight settle.

The pum ping p lan t consists of one 1J *n - Morris 
slurry pum p for th e  copper and one 2 in. Morris 
slurry  pum p for th e  iron. The pum ps draw  from 
large sumps, which are of sufficient size to  hold 
a considerable am ount of concentrates should 
pum p repairs be necessary. Complete spare pum p 
units are carried so th a t  if a m ajor repair is necessary 
th e  un it involved can  be rem oved bodily, and the  
spare u n it quickly substitu ted .
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T h e  A l d e r m a c  M i n e .

The distance from  th e  pum ping  sta tio n  to  th e  
top  of th e  hill, over which th e  concen tra tes a re  
pum ped, is 1,400 ft. and  th ere  is a 45 ft. lift in th is  
distance. F rom  th e  top  of th e  hill th e  lines ru n

dow n grade for 3,600 ft. w ith  a  fall of 2 -95% . 
To th e  top  of th e  hill, th e  copper p ipe is 1£ in., and 
from  th en  on, dow n to  th e  filter p lan t, 2 in. p ipe is 
used. The iron concen tra te  p ipe line is 3 in. to  th e
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top  of th e  hill, and  is 4 in. from  there  to  th e  filter 
p lant. A rrangem ents have  been m ade to  ru n  high 
pressure steam  th rough  th e  lines, should a tendency 
to freeze become noticeable. No figures covering 
the actual costs of th is  pum ping are yet available 
as th e  p lan t has not been long enough in operation 
to m eet all conditions ; b u t there  is not th e  slightest 
doubt th a t  th ey  will eventually  prove to  be very  
low, and th e  sm oothness w ith which th e  pum ping 
plant operates justifies th e  enterprise th a t em barked 
upon a ra th e r unique project.

N aturally , th e  filter p lan t is in tw o units, one for 
each product. Each pipe line discharges in to  a 
30 ft. by  9 ft. th ickener. In  th e  case of th e  iron 
thickener, care is tak en  to  overflow any  slimed 
concentrate as its presence is undesirable in  the  
burners for which it is u ltim ately  destined. The

th ickened py rite  pulp  is fed to  an  8 ft. by 12 ft. 
Dorrco filter. As th e  p roduct m ust be dried for 
flash roasting, th e  filter cake from th e  Dorrco 
filter passes to  a  ro tary  drier, from which it is 
transported  to  th e  loading bins which stradd le  the  
railw ay track .

The thickened pulp from the copper thickener 
is passed to  an  8 ft. by 8 ft. Oliver filter. Copper 
concentrates are not dried, b u t are conveyed 
im m ediately to  th e  loading bins. Copper con­
cen trates are being shipped to  th e  N oranda smelter, 
•which is only a d istance of abou t 12 miles, and  in 
very cold w eather th e  freight cars can be heated  if 
necessary. The filter p lan t is built on a side hill, 
and full advan tage  is taken  of g rav ity  for th e  
flow of m aterials. An Ingersoll-Rancl vacuum  
pum p serves b o th  filters.

C A N A D IA N  P L A C E R  G E O L O G Y
In  th e  Canadian M ining and Metallurgical 

Bulletin  for F ebruary , W. E. Cockfield, of the 
Geological Survey of Canada, deals w ith the 
geology of p lacer deposits. H e says th a t  his 
paper is no t intended as an  original contribution  
to the  subject, b u t ra th e r as a review  of the  m ain 
theories which are held w ith  regard to  placer 
deposits, w ith  p a rticu la r reference to  th e  placers of 
B ritish Columbia.

O r i g i n .— The idea which is prevailingly held 
is th a t  placer or alluvial gold is d e trita l in origin, 
th a t is to  say, the  gold originally existed in veins, 
lodes, or dissem inations in the  country  rock of 
the regions in which th e  placer deposits are now 
found, and th a t, th rough  th e  various erosive forces 
of nature , it was liberated  from those veins or lodes 
and concentrated  in th e  form in  which we now 
find it. The lines of evidence are m any, and if 
the Cariboo d istric t is tak en  as a typical exam ple, 
Johnston and Uglow have shown th a t  the  placer 
and vein gold are identical in character. Crystals 
occur b o th  in  th e  placers and  in the  lodes, bu t the  
crystals in th e  placers are nearly  alw ays slightly 
worn, indicating transporta tion . Secondly, the 
same heavy  m inerals, such as pyrite , galena, 
scheelite, and b a ry tes th a t  occur in th e  lode deposits, 
occur also w ith th e  gold in th e  placers. Thirdly, 
the gold in placers occurs in q u an tity  where the 
bedrock forms good riffles to  re ta in  it and the 
grade of bedrock of m any of th e  auriferous channels 
is such as to  indicate rapid  stream s, in which 
the conditions do no t favour deposition from 
solution. P robably  the  chief stum bling block to  
m any in accepting th e  view of a d e trita l origin 
for placer gold is th e  supposed size of placer gold, 
particularly  the  larger nuggets, as con trasted  with 
the gold found in veins. This objection is ground­
less. L indgren po in ts ou t th a t  large m asses of 
gold do occur in veins. For exam ple, a m ass of 
native gold from  th e  M onum ental mine, Sierra 
county, California, weighed 1,146 tro y  oz., and  a t  
End Hill, New South W ales, a specim en from  a 
quartz  vein contained abou t 3,000 oz. Almost 
all th e  so-called placer nuggets of unusual size 
have been obtained from superficial deposits 
ju st a t  or below the  croppings of quartz  veins. 
This applies to  the  B alla rat nuggets weighing from 
80 to  160 lb.

The richest p lacer deposits contain  no spectacular 
large pieces of gold. The m ining of placer gold 
valued a t  upw ards of $35,000,000 m  th e  Cariboo 
yielded only tw o  nuggets reported  to  be over

30 oz. In  the  same district, from a relatively 
few’ thousand dollars' w orth of lode gold produced, 
specim ens up to  a m axim um  of 5 oz. have been 
found. If lode mining had progressed to  the  ex ten t 
of ex tracting  a sim ilar yield to  th a t  of th e  placers, 
it  is n o t unreasonable to  suppose th a t  masses 
as large as th e  largest nuggets obtained in the 
placers would have been found. Moreover, the 
view is held by these au thors th a t  rich T ertiary  
bonanzas w’ere destroyed in the  form ation of these 
placers, which, on th e  whole, were richer th an  the 
rem aining portions of m any of the  veins. Similarly 
in the  Klondike, th e  largest nugget found is 
reported to  have weighed 85 oz.

F o r m a t i o n . — The follow’ing are the  chief 
requisites for the  form ation of placer deposits :—

(1) The occurrence of gold in veins or lodes in 
the  country  rock.

(2) A period of erosion during which th e  gold 
is se t free from the  country  rock.

(3) Concentration of the  gold by some agency 
b u t chiefly th a t  of running water.

To those th ree  I will add a fourth, which, while 
no t absolutely essential, is a t  least highly desir­
able, nam ely, freedom  from glaciation.

(1) Veins or Lodes in  Country Rock .— If now, 
each of these factors are exam ined in detail, cer­
ta in  facts stand out in connexion with the known 
placer fields of B ritish Columbia. The occurrence 
of rich placer deposits does no t alw ays signify 
the  presence of a rich " m other lode ” . The K lon­
dike, th e  A tlin placer area, and the  Cariboo, have 
no t y e t produced lode gold to  more th an  a m inor 
ex ten t. I t  is no t beyond the  bounds of possibility 
th a t  th ey  will y e t produce gold from lodes in con­
siderable quantities, but, in certain  instances 
a t  least, it is believed th a t the  gold m ay have come 
from  th e  oxidized upper pa rts  of sulphide deposits, 
leaving largely th e  poorer unoxidized parts. In  
some instances, th e  veins m ay have been alm ost 
entirely  rem oved by erosion. The inference, 
however, is no t w arranted  th a t  because in the  past 
a ttem p ts  a t  quartz  mining have resulted in failure, 
the  values are alw ays too low for successful mining. 
The close connexion of th e  veins w ith the  placer 
gold in these and sim ilar d istric ts points to  
possibilities which are w orthy of consideration 
in view of the  progress which has been m ade in 
mining and milling of low-grade deposits in general.

The platinum -gold placers of th e  Tulam een 
likewise furnish evidence th a t  the  concentration 
of m ineral in the  m other lode m ay not be rich
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enough to  work. The source of th e  p la tinum  has 
been proved beyond d oub t by  Kem p, b u t no con­
cen tra tions sufficiently rich to  m ine have been 
found.

(2) Erosion .— Most rich placers are concentrations 
from  enorm ous volum es of rock. T hey  consequently  
occur in  regions which have been subjected  to  
prolonged erosion and  which usually  have been 
worn down several thousand  feet to  a condition 
of plains of re la tively  low relief, which la te r have 
been uplifted  and  dissected by  th e  stream s. If 
we tak e  th e  K londike as an  exam ple, th e  large 
am ount of residual qu artz  in the  gravels indicates 
th a t  m any  cubic miles of m ateria l have been 
rem oved by erosion. In  fact, th e  calculation 
has been m ade th a t  th e  original co n ten t of the  
veins did n o t necessarily exceed five cents a ton  
to  produce the  placers which have yielded, to  date, 
gold valued a t  upw ards of 125 m illion dollars.

Insofar as th e  C anadian Cordilleran region is 
concerned, the  m ost productive of th e  p lacer fields, 
nam ely—th e  K londike and  th e  Cariboo— are 
regions of crystalline schists, and  in bo th  instances 
these carry  q u artz  veins w ith sulphides and  free 
gold. I t  is n o t to  be supposed, however, th a t  all 
areas of schistose rocks are therefore po ten tia l 
p lacer fields ; th e  inference n a tu ra lly  is th a t  those 
areas where th e  rocks are m ost easily a tta ck ed  by 
the  forces of erosion are th e  m ost likely to  furnish 
extensive p lacer deposits, if th e  rocks them selves 
contained gold lodes to  s ta r t  with.

The gold in the  m other lodes need n o t necessarily 
exist in  th e  na tive  sta te . Johnston and  Uglow 
have shown, w ith  respect to  th e  Cariboo, th a t 
th e  gold existed to  a large ex ten t in th e  form  of 
sulphide deposits. As w eathering proceeded, the  
gold was leached from th e  upper p a r t  of th e  deposits 
and  concentra ted  in  th e  lower p a rts  of th e  veins 
in th e  form  of rich secondary bonanzas of free 
gold. As erosion proceeded, these  rich concen­
tra tio n s were se t free, b u t by  their rem oval fresh 
supplies of sulphides were being brought w ithin the 
reach of oxidation. This argues a long cycle of 
erosion, w ith  sluggish tran sp o rta tio n  by the  stream , 
which is precisely the  geological h isto ry  of large 
trac ts  of B ritish Columbia during  the  T ertiary  
period. In  the  Cariboo, for exam ple, there  is a 
deeply dissected high level p lateau , the  uplands 
being composed of rem nants of a plain-like surface 
of erosion. Stream s which flowed a t  or som ew hat 
below th is p la teau  level m ust have been sluggish, 
for th ey  occupied broad shallow valleys.

I f  th e  geological record of B ritish Columbia 
is exam ined in outline, insofar as i t  is known, 
we find th a t  T ertiary  m arine sedim ents are missing 
from  m ost of th e  province, w ith  the  exception of 
sm all areas on th e  w estern side of th e  Coast range. 
T he T ertiary  was therefore a tim e of erosion, b u t 
i t  was also a  tim e of deposition of con tinen ta l 
sedim ents, of vulcanism , and  of m ountain  building. 
The Coast range and  R ocky m ountains were formed 
during  th is tim e, b u t the  cen tra l in terio r region 
appears e ither n o t to  have been seriously involved 
in the  m ountain  building or else, before the  close of 
the  Eocene, to  have had  its  topography  so modified 
th a t  i t  was a  region of re la tively  slight relief. The 
m ountainous tra c ts  to  th e  eas t and  west, w ith  
th e ir  youthful topography, th e ir  sharp ly  cu t 
canyons, and  in tense valley glaciation, do no t 
offer th e  sam e chances for extensive placer deposits 
th a t  th e  m ore m atu re  p la teau  region does. As a 
m a tte r  of fact, th e  concentrations of placer gold

in th e  Coast Range region th a t  have proved m ost 
productive, are th e  flood or b a r gold deposits of the  
larger rivers, such as th e  F raser, Stikine, etc. 
Large placers are also few in num ber in the  
R ocky M ountain region. The reason for th is  is 
p robably  to  be found p a rtly  in m ore in tense g lacia­
tion, as i t  is believed th a t  in these m ountainous 
trac ts  th e  glaciers were eroding, ra th e r  th a n  deposit­
ing. I t  m ay, however, be also p a rtly  due to  the  
fact th a t ,  in such m ountainous regions, erosion 
is m uch more rapid  th an  w eathering  (using th e  la tte r  
te rm  in a s tr ic t sense of chem ical alteration). 
Consequently, only those deposits in  which gold 
existed in th e  n a tive  s ta te  would serve as a supply 
for gold placers. Sulphide deposits would be 
rem oved as such to  a large ex ten t w ithou t the 
developm ent of secondary  n a tiv e  gold. Am ongst 
th e  gold deposits of B ritish  Columbia, we know 
th a t  those in  which th e  gold exists in  sulphide 
bodies far o u tnum ber those of th e  native-gold- 
q u artz  type, and  of th e  la tte r  m an y  change a t  depth  
to  sulphide deposits. Consequently, in  areas of 
m ountainous topography, th e  in itia l supply  of 
gold available to  form  placers is less th a n  in the 
areas where prolonged w eathering  operated  to 
produce secondary enrichm ent of th e  gold-bearing 
veins.

(3) Concentration.— Placer gold is usually  con­
cen tra ted  by  running  w ater. There are other 
m ethods of concentration , b u t for th e  purpose of 
th is p ap er th ey  are n o t im p o rtan t. The gold set 
free from  th e  enclosing rock reaches th e  stream s 
e ither by  g rav ita tio n  or by  a process of slow soil 
creep, and  along w ith  it is th e  rock th a t  form erly 
held it. H ere a process of concen tra tion , sim ilar 
to  th a t  of ord inary  w ater concen tra tion  of th e  miner, 
takes place. The gold quickly se ttles down from 
the  stream  and  tends to  work its w ay th rough  the 
gravel un til it reaches an  im perm eable stra tum . 
We see an  exac tly  sim ilar process in th e  sluice 
boxes of th e  m iner : coarse gold, in  spite of th e  rush 
of w a ter th rough  th e  boxes, se ttles to  the  bottom  
and  is caught in  th e  riffles of th e  first box or two. 
In  th e  stream , th e  gravel ten d s to  m ove dow n­
stream , becom ing com m inuted as i t  goes, so th a t, 
w ith  a prolonged period of erosion and  tra n s ­
porta tion , m uch of th e  rock th a t  originally enclosed 
th e  gold is rem oved from  th e  region altogether, 
leaving th e  gold concen tra ted  in  th e  form  of pay- 
streaks.

The d istribu tion  of gold in placers is irregular. 
Coarse gold, usually  accom panied by  som e fine 
or m oderately  coarse gold, m ay  be sca ttered  through 
th e  lower 10 or 15 ft. of gravels, b u t usually  it is 
concen tra ted  on or near bedrock, for th e  reason 
th a t  coarse or even m oderate ly  fine gold tends to  
work down th rough  th e  gravels of a  stream -bed 
un til it reaches a n  im perm eable s tra tum . Gold 
is never uniform ly d is trib u ted  th rough  great 
thicknesses of gravel, b u t p ay -streaks m ay  occur 
a t  different elevations in  such gravel deposits on 
a false bedrock of clay  or o th er im pervious bed. 
The position of a p ay -streak  in valleys varies 
g reatly  w ith  th e  ty p e  of stream . T he pay-streak  
m ay  occupy th e  whole w idth  of th e  stream -bo ttom  
in  narrow  V -shaped valleys, w hereas, in  broad 
flat-bottom ed valleys, th e  p ay -streak  is likely 
to  be m uch narrow er th a n  in  th e  valley  flat ; and 
it m ay  follow a course qu ite  different from  th a t  of 
th e  p resen t stream s. Most pay -streaks in broad 
valleys were originally form ed in narrow  valleys 
w ith fairly  high gradients. As th e  valley  w idened
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and  th e  g rad ien t becam e less, th e  pay-streak  
becam e buried under gravel. A stream  of low 
grad ien t tends to  m eander and  th e  bends to  shift 
dow nstream , so th a t  th e  alluvium  in th e  valley 
m ay  be re-w orked several tim es and  pay-streaks 
m ay be shifted in th e  course of such re-working. 
Pay-streaks are not necessarily continuous, because 
the  gold tends to  concentrate a t  poin ts favourable 
to  deposition, such as where bedrock forms good 
riffles, on th e  inside of bends, and  a t  the  head of 
bars.

Uplift or some other agency m ay cause the  stream  
to  deepen its  valley and the  pay-streak  m ay be 
destroyed in  such process and be reconcentrated 
in the  new valley-bottom , or it m ay  rem ain in its 
original position as an  old channel-placer on a 
bench. We m ay  th u s have the phenom enon of a 
valley-bottom  in  itself barren  w ith placer-gold 
deposits on th e  benches, or we m ay have bench 
deposits w ith  some gold concentrated  in portions 
of the  new er channel where it  has cu t the  old 
channel.

Flood gold, or b ar gold, is sufficiently fine or 
flaky to  be tran sp o rted  in m uddy water. As a 
general rule it is concentrated  in pay-streaks from 
a few inches to  a few feet th ick  betw een extrem e 
high- and  extrem e low-water m arks, in places 
such as th e  upstream  ends of bars where a lternate  
deposition and erosion takes place. The general 
tendency is for bars to  shift downstream , bu t a t  
a very slow ra te , and th u s new pay-streaks are 
continually  form ing and old ones being destroyed. 
The concentrations of gold along the Fraser, Stikine, 
and o ther rivers, are exam ples of such deposits, 
and m any of them  have been worked several times. 
The first concentrations rem oved are, of course, 
the richest. H ere again, the  gradual cu tting  down 
of the  stream  m ay leave the  “ bar deposits ” in 
the benches. Such deposits have led to  m any 
failures in m ining on a large scale, owing to  the fact 
th a t th e  character of th e  pay-streak  was not 
recognized. The pay-streaks are th in  and dis­
continuous and the  gold extrem ely  fine and difficult 
to  save. Dredging and o ther large scale operations 
are not usually successful on such deposits.

(4) Glaciation.—W hile no t absolutely essential, 
lack of glaciation is a condition desirable for the 
form ation of placer deposits. U nfortunately, it 
is a condition which does no t hold w ith  regard 
to  th e  placers of B ritish Columbia. The effects 
of glaciation w ith respect to  placer deposits m ay be 
sum m arized as follows : Glaciers do no t con­
cen trate  placer gold ; on the  contrary , th ey  dissipate 
the gold which th ey  pick up. Moraines, kames, 
eskers, and  glacial outw ash plains do not contain 
gold in paying quantities. Scattered pieces of 
gold and  isolated patches of gold-bearing gravels

T E M P E R A T U R E  O F
To th e  Bulletin  of th e  In stitu tio n  of Mining and 

M etallurgy for April, H . C. Boydell contributes a 
paper on th e  tem pera tu re  of form ation of an  
epi-therm al ore-deposit, th e  exam ple investigated 
being th e  Camp B ird m ine a t  Silverton, Colorado. 
I t  will be recalled th a t  in 1926, Dr. Boydell criticized 
certa in  of th e  assum ptions p u t forward by J. E. 
Spurr in  his account of "  The Camp Bird Compound 
Vein D yke ” which had  appeared  in Economic 
Geology in  th e  previous year and in  th e  present 
p ap er Dr. Boydell endeavours to  prove, m athe-

m ay occur in boulder clay, bu t stratified glacial 
silt and clay contain no gold. Interglacial pay- 
streaks m ay  be form ed by erosion during tim es 
of re trea t of th e  ice, and consequently, m ay occur 
in glaciated regions. However, the  general effect 
of glaciations is to  scour aw ay pre-existing gold- 
bearing gravels and dissipate their contents through 
great masses of boulder clay.

However, in certain  sections a t  least, the  glaciers 
were depositing their m aterial ra th e r th an  actively 
eroding, and  in m any  valleys of the  Cariboo d istrict, 
on account of the narrowness of the  valley, the 
gold-bearing gravels becam e covered over w ith till 
and  thus p rotected  from erosion. Gold-bearing 
gravels m ay therefore occur in the  bottom s of 
valleys and on rock benches covered over w ith great 
or small thicknesses of glacial drift. Such valleys 
are V-shaped. Rounded or U-shaped valleys are 
no t likely to  contain buried pay-streaks, because 
of the  effects of glacial erosion. Glacial gravels 
in the  bottom s of such valleys m ay  contain  some 
gold, b u t usually it  is so scattered  th a t  i t  cannot 
be m ined profitably. M any of the  rich pay-streaks 
m ined in the  early  days of the  Cariboo and o ther 
d istricts were deposits buried beneath  glacial drift. 
I t  is th is fact which gives these districts their 
im portance a t  th e  present tim e. The “ old 
tim ers ” did their prospecting well, and it is fairly 
certain  th a t  there are few obvious deposits, which 
were workable by  the  m ethods employed, which 
escaped their a tten tion . To us are left, then, 
deposits which these early  m iners could no t work, 
bu t which could possibly be worked by m odern 
m ethods and m achinery, and those deposits which 
are no t so obvious. To find these la tte r  will require 
careful study  of the  physiography, probably coupled 
w ith our more m odern m ethods of prospecting, 
such as geophysical m ethods and the  use of the 
drill. In  o ther words, as far as some of the  older 
d istricts are concerned, the  prospector has done 
his work and the  finding of other large deposits 
probably rests on th e  em ploym ent of more scientific 
m ethods which the  ordinary prospector has not 
a t  his disposal.

In  non-glaciated regions, overloading of the 
stream s m ay cause deposition of m uch barren 
m aterial above the placers. This is exemplified 
in Arctic and  sub-Arctic regions such as the  K lon­
dike, where the  ground is perm anently  frozen, 
and  th ick  deposits of m uck have accum ulated over 
the gravels. Placers in  glaciated regions differ 
from those of th e  non-glaciated regions in th a t they  
contain  large boulders, which m ay render impossible 
the  use of the  dredge. Similarly, th e  bedrock 
in  glaciated areas is likely to  be hard  and un ­
w eathered, and th is m ay cause difficulties in the  
recovery of all the  gold in dredging.

O R E  FO R M A T IO N
m atically , th a t  Spurr’s contention  th a t— “ I t  is, 
indeed, difficult to  conceive . . . th a t  in  centres of 
active vulcanism , where ore-injection was in m any 
cases preceded and  followed by lava eruptions, the  
tem pera tu re  did no t exceed 150° down to  a dep th  
of several thousand  feet ”—is no t justified.

The following brief description of th e  Camp Bird 
deposit is given in  th e  present paper. The lode, 
strik ing  abou t east to  west and  dipping 65° south, 
in tersects in  tu rn , a surface capping of rhyolite  
flows, th en  an  a lte rna tion  of andesite  flows and



316 T H E M INING MAGAZINE

breccias, followed by som e 2,600 ft. of andesite  
breccia (San Ju an  Tuff) which, in its tu rn , rests on 
a basem ent of Mesozoic and  Palaeozoic sedim ents. 
The po rtion  of th is  succession th a t  is germ ane to  
th e  paper is th e  th ick , lowest andesite  breccia and  
th e  andesite  flow, 50 ft. th ick , which caps it. The 
p roductive  po rtion  of th e  Camp B ird lode, 600 to  
700 ft. in dep th , w as situ a ted  in  th is  lowest breccia 
im m ediately  under th e  lowest andesite  flow, though 
a little  ore occurred in th a t  andesite  itself. The 
fissure on which th e  lode was situ a ted  extended 
upw ard  to  th e  surface rhyolite  flows and  down in to  
th e  breccia as fa r as i t  was followed, some 1,500 ft. 
below th e  top  of th e  ore, and  w as in tersected  m uch 
deeper still by  a  low-level ad it. Values were 
unpayab le  bo th  lower th a n  700 ft. beneath , as well 
as above, th e  lowest andesite  flow.

O m itting  th e  m athem atical po rtion  of th e  
a u th o r’s paper, we m ay  reproduce here th e  sum m ary 
which he gives a t  th e  end. T he following are his 
conclusions :—

1. A part from  geological s tru c tu re  and  m ineraliza­
tion , tem p era tu re  is an  im p o rtan t facto r in th e  
fo rm ation of ore deposits of m agm atic  origin. 
D espite th is , b u t little  th a t  is definite and  specific 
is know n ab o u t such tem p era tu re  influence. The 
p ap er seeks to  rem edy th is  deficiency partly .

2. The cause of tem p era tu re  rise, in  th e  v icin ity  
of th e  locus of an  ore deposit, neglecting rad io­
ac tiv ity , m ay  be (a) igneous rock, or (6) heated  
solutions.

3. The igneous rock m ay  be plu tonic, hypabyssal 
or extrusive.

4. T he tem p era tu re  rise produced by  extrusive 
rocks, since th e  la t te r  a re  accessible for observation  
and  h ea t conduction need only be considered in one 
direction, dow nw ard, is m ost read ily  studied.

5. T he p ap er deals w ith  rise of tem p era tu re  
caused by h ea t conduction  from  a lava flow, in the  
basem en t rock on which it is poured  out.

6. The Camp B ird Mine, Silverton, Colorado, 
w ith  its andesite  lava  flows an d  volcanic breccia 
basem ent, is th e  illu stra tiv e  exam ple studied.

7. J. E. Spurr hav ing  w ritten  "  . . . i t  is indeed 
difficult to  conceive how th e  idea arose th a t  in 
cen tres of active  vulcanism , where ore injection 
w as in  m any  cases preceded and  followed by  lava 
eruptions, th e  tem p era tu re  did no t exceed 150° 
dow n to  a  d ep th  of several th ousand  feet . . 
th is  s ta tem en t is critically  exam ined.

8. Fo r calculation  of th e  tem p era tu re  a t  different 
dep ths in  th e  rock u nder th e  lava, a  general 
m athem atical basis is found in th e  work of Ingersoll 
an d  Zobel.

9. To fit th e  Camp B ird case to  th is  m athem atical 
trea tm e n t, for purposes of sim plification, i t  has to  
be  assum ed th a t  th e  tem p era tu re  of th e  a ir-lava 
in terface  is m ain tained  a t  or ab o u t zero C entigrade, 
and  th a t  th e  in itial tem p era tu re  of th e  basem ent 
rock is zero. Camp B ird  conditions a re  discussed 
a n d  found to  conform  to, or a t  an y  ra te  n o t seriously 
to  d ep art from, these  conditions.

10. W ith  th e  help of F ou rie r’s series a  m a th e ­
m atica l m echanism  is found for calculating  th e  
tem p era tu re  rise in th e  basem ent rock due to  
em placem ent of h o t lava on it, and  suitable 
equations a re  derived.

11. W ith  th e  help of these  equations, th e  question  
“  W h at tem p era tu re  will be reached a t  such and  
such a d ep th , x, a f te r  such and  such a  tim e, t ? ” is 
answ ered graphically  by  tem p era tu re  curves for 
dep ths up to  200 m etres (656 ft.) and  for tim es of

one q u arte r, one, four, nine, tw enty-five, forty- 
nine, and  one hundred  years. B y m eans of th ese  
i t  is shown, for exam ple, th a t  th e  tem p era tu re  rise 
a t  a  d ep th  of 200 m etres (656 ft.), a fte r 100 years, 
would be only 10 C.

12. To th e  fu rth er question, “ A fter w h a t tim e, t, 
will a tem p era tu re , 9, be a tta in e d  a t  depth , x  ? ” by  
m eans of a derived curve i t  is shown th a t ,  except 
for th e  m axim um , such a tem p era tu re  will be 
reached tw ice, first on heating  up  and  again  during  
the, la te r, cooling down.

13. A th ird  question, "  W h at will be th e  
m axim um  tem p era tu re  reached a t  an y  point, x, 
and  w h a t tim e  will be required  to  reach it  ? "  leads, 
a fte r d ifferentia tion  of one of th e  equations, to  th e  
derivation  of a  transcen d en ta l equation  th a t  
yields curves th a t  show, for exam ple, th e  m axim um  
tem p era tu re  a t  a d ep th  of 200 m etres (656 ft.) is 
only 2° C., an d  is a tta in e d  a fte r  208 years.

14. Still an o th e r question, "  How long will it  
tak e  such an d  such a po in t in th e  underly ing  rock 
to  h ea t up to  a  given tem p era tu re  and  th en  cool 
down again  ? ” is discussed, its  lim ita tions shown 
and  answ ered for a specific po in t, 20 m etres (65 6 ft.) 
under th e  lava, which will ta k e  1 year to  h e a t up 
to  5° C. and  (after rising to  its  m axim um ) 83 years 
to  cool down again to  5° C.

15. R esults are tab u la ted , and  th e  conclusion 
arrived  a t  th a t,  except a t  th e  im m ediate  con tact, 
tem p era tu re  rise in  th e  underly ing  rock due to  h eat 
conduction  from  th e  superim posed lav a  cannot 
have  h ad  an y  w orth-w hile influence on vein 
m ineralization  and  th a t  such rise is well w ith in  th e  
tem p era tu re  range assum ed by  L indgren  for 
epi-therm al, or shallow zone, ore deposits, such as 
t h a t  of Camp Bird.

16. R egarding tem p era tu re  rise due to  heated  
solutions c ircu lating  in, or en tering  geological 
s tru c tu res of various kinds, i t  is assum ed th a t  th e  
solutions rise, in th e  case of an  ore deposit of 
m agm atic  origin, from  som e igneous source in  dep th  
and  lead eventually  to  th e  se tting  up  of a  “ steady  
s ta te  ” zone of tem p era tu re  in th e  “ walls ” of th e  
opening in  which th ey  flow.

17. A pplying such general conditions to  th e  
Camp B ird case, th e  sim plifying assum ptions so 
usual in  geological problem s to  render solution 
possible have  to  be m ade. These a re  those of a 
fissure 5 feet wide ex tending dow nw ard for 5,000 
feet, and  a co n stan t tem p era tu re  a t  th e  source in 
d ep th , etc.

18. Two cases have  to  be d istinguished :—
(a) O re-form ing solution flows upw ard  a t  definite 

ra te , so long th a t  a "  stead y -s ta te  zone ” is 
established in  th e  wall rock for som e d istance on 
e ither side of th e  fissure.

(b) Ore-form ing solution  rises in  th e  em pty  
fissure, fills i t  and  th en  ceases to  flow.

19. In  th e  first case, assum ing an  upw ard  velocity 
of flow of one foot per m inu te , a s te ad y -s ta te  zone 
100 ft. wide on e ither side of th e  fissure, and  a 
co n stan t tem p era tu re  of 1000° Fah . (538° C.) for th e  
solution a t  its  source in dep th , on th e  basis of 
supposing th e  fissure to  be th e  a n n u la r space 
betw een tw o concentric  cylinders of very  large 
d iam eter, th e  problem  is m ade analogous to  one 
concerning h ea t loss from  insulated  pipes ; co m p u ta ­
tio n  shows th e  tem p era tu re  of th e  so lu tion  a t  th e  
to p  of th e  fissure would be 1-7° C., say  2° C. lower 
th a n  a t  th e  bo ttom .

20. If  th e  fissure w id th  were only one foot, o ther 
conditions being unchanged, th e  tem p era tu re  drop
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of solution during ascent would be 7-8° C., say 
8 C., w hilst if th e  w idth were reduced to  one inch, 
th e  tem p era tu re  drop (assum ing formulas to  hold 
good, which is doubtful) would be 88° C.

21 The openings leading to  th e  form ation of veins 
having w idths, in places, alm ost certain ly  m uch less 
th an  one inch, w ith consequently  reduced velocity 
of upw ard  flow, i t  seems probable th a t  th e  tem pera ­
tu re  drop of ascending solutions is considerably more 
th an  88° C. an d  th a t  th e  tem p era tu re  of th e  wall 
rock is correspondingly lower too.

22. No m ethod is known to  th e  w riter of finding 
the tem p era tu re  drop in case b, b u t it is hoped th a t 
ensuing discussion m ay  elicit one.

23. I t  is concluded generally from th e  preceding 
considerations therefore, th a t  heat conduction from 
the andesite  lava can  have exercised no im p ortan t 
influence on m ineralization  of th e  Camp Bird vein. 
Regarding tem p era tu re  rise due to  heated  ore- 
forming solutions, th e  evidence adduced is 
inconclusive, though  it is probable th a t  ac tual 
geological conditions lead to  a considerably greater 
tem pera tu re  drop during ascent of solutions th an  
those com puted.

24. I t  is sub m itted  as ab u n d an tly  evident th a t  
Mr. J. E. S p u rr 's  con ten tion  th a t  in cases like 
the Camp B ird th e  tem p era tu re  exceeded 150° 
down to  a dep th  of several thousand  feet is quite  
unjustified.

25. The w riter specially em phasizes th e  warning 
th a t th e  figures com puted for h ea t transfer from an 
effusive rock do not app ly  to  in trusive conditions 
where h ea t conduction m ust be considered in th ree  
dimensions instead  of one.

Southern  Kavirondo, Kenya Colony.— At 
the  request of th e  G overnm ent of K enya Colony, 
the D irector of th e  Geological Survey of U ganda, 
Mr. E. J. W ayland, m ade a geological reconnaissance 
of Southern K avirondo early  in  1930. His report 1 
has now been published in full, while th e  petrology 
and assay results of th e  tw o hundred specimens 
collected a re  dealt w ith  in appendixes by Dr. A. W. 
Groves, also of th e  Geological Survey of Uganda. 
The area dealt w ith  covers m uch of th e  country  
south of th e  K avirondo Gulf of Lake Victoria and 
north  of the  K enya-T anganyika  border and was 
exam ined w ith  a view to  determ ining w hether 
any  p a r t  of i t  is w orthy of a detailed survey on 
account of its economic possibilities.

The existence of auriferous lodes in Southern 
Kavirondo has been known for some years and 
even in pre-w ar days th e  Germ ans had  shown 
considerable prospecting activ ity . In  sou th­
w estern K avirondo betw een th e  Gori and  M yunyo 
Rivers some of these lodes have been worked on 
a sm all scale since 1929. One of th e  principal 
points brought ou t in  Mr. W ayland 's report is th a t  
th e  gold-bearing quartz  dykes are found to  occur 
in early north -w est-sou th-east sh a tte r  belts. This 
n orth -w est-sou th-east line is an  im p ortan t one in 
the  geology of E ast C entral Africa, and  is frequently  
one of crushing and  shearing. The reefs a re  of 
quartz , contain ing  pyrite , which decomposes 
to lim onite a t  th e  surface. The quartz  itself is the  
typical w axy-looking gold-bearing varie ty  and 
contains a little  siderite. The country  rock is 
shown in th e  petrological appendix  to  be a granite-

1 R eport on a Geological Reconnaissance of 
Southern  K avirondo. By E .  J .  W a y l a n d , w ith 
appendixes by  Dr. A. W . G r o v e s . Price 2s. 
50 cents. N a iro b i: G overnm ent P rin ter.

porphyry  converted by intense shearing to  slabby 
and sla ty  rocks, which, in th e  hand specimen, 
resem ble a ltered  sedim ents ra th e r th an  igneous 
rocks. All gradations are found betw een alm ost 
norm al granite-porphyry, th rough  sheared types 
(locally called " suet-rock ” ) to  m ylonites super­
ficially resem bling schists, the  various stages being 
illustra ted  by  a series of six photom icrographs. 
I t  no t infrequently  happens th a t  on th e  westerly 
side th e  wall of th e  reef is porphyry  while th e  easterly 
wall is of mylonized porphyry  resem bling a schist 
The dip of th e  cou try  in general is steep to  the  
S.S.W. Specimens for assay were collected in an 
endeavour to  locate possible extensions of the  
gold-bearing q uartz  veins as well as to  re-exam ine 
some of th e  m aterial from th e  old German prospect 
trenches. Of seventeen fire assays for gold and silver, 
several yielded some silver and in two cases gold, 
the  highest figured being six dwt. of gold.

Mr. W ayland collected a great deal of new 
geological inform ation w ith regard to  th e  area 
am ongst which the  following are th e  m ost im portan t 
features :—

(1) The discovery of large extensions of the  
Miocene beds, especially on R usinga Island a t the  
m outh  of th e  K avirondo Gulf.

(2) Much of th e  gneissose and o ther rocks 
included by Felix Oswald (Q .J.G .S., 1914) in the  
“ B asem ent floor ” are found, both  from their 
field and  microscopical characters, to  be Newer 
Granites.

(3) Certain notable geological features which 
have .already been proved in N orthern  Kavirondo 
are also found in Southern Kavirondo, e.g. the 
existence of Karagwe-Ankolean beds w ith th e  
rem arkable boulder conglom erate a t  or near their 
base.

A great varie ty  of igneous rocks were collected, 
all of which have been exam ined in detail under 
the microscope. The lavas belong to  tw o or three 
volcanic episodes, an earlier one of Karagwe- 
Ankolean and Pre-Karagw e-A nkolean age, and 
a later one which existed during  Miocene tim es 
a t  least. The earlier one is represented m ainly 
by andesites, while th e  T ertiary  lavas all have 
alkaline affinities. O ther types such as rhyolites, 
trachy-andesites, basalts, lim burgites, and m any 
altered am ygdaloidal lavas cannot be correlated 
w ithou t fu rther work. The T ertiary  lavas are for 
th e  m ost p a r t segirine-augite-nephelinites, although 
there  are also some trachy tes of which one type  
is characterized by anorthoclase. Some of the 
nephelinites contain m uch m elanite and a nephelinite 
tuff on Kaswanga Hill, Rusinga Island, on 
weathering has m ade th e  ground a glistening mass 
of these black garnets which are readily collected 
by hand. Among th e  hypabyssal rocks th e  granite- 
porphyries have a lready been m entioned, b u t there 
are  also granophyres, quartz-porphyries, diorite- 
porphyries, and  dolerites. In  a num ber of cases 
th e  dolerites are sim ilar to  a common ty p e  in Uganda 
and  Tanganyika. The correlation of several of 
th e  granites w ith th e  Newer Granites (the G 2 
granites of th e  Geological Survey of Uganda) 
has been confirmed by an  exam ination of their heavy 
m ineral assemblages.

Sandstones in  th e  Kisii H ighlands (the Kish 
Sandstone) which were discovered by Mr. W ayland 
were believed by  him  on stra tig raphical and 
lithological grounds to  be th e  equivalents of the  
B ukoba Sandstone of th e  B ukoba Province of 
T anganyika. A study  of th e  petrography and
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heavy  m ineral suite  by  Dr. Groves has confirmed 
th is  correlation. The heavy  m ineral suites of both  
a re  characterized  by  a  considerable p roportion  of 
“ Newer G ran ite  ” d e tritu s  including a notable 
am oun t of cassiterite. I t  is recom m ended th a t  th e  
area  should be m apped  if and  when a geological 
survey is form ed in K enya Colony. W ith  regard to  
gold, fu rth er p rospecting  should be u n d ertaken  
by  locating con tinuations of th e  sh a tte r  zone, 
or determ ining others, and  prospecting  quartz- 
dykes, etc. w ith in  them , as well as sam pling stream  
beds and  alluvial deposits. I t  is also suggested 
th a t  a s tu d y  of th e  basin in  which th e  Kisii Sand­
stone was deposited should reveal th e  source of th e  
tinstone.

Concentrating T ungsten Ores at Atolia, 
California.— The m ethods and  costs of con­
cen tra tin g  scheelite, as practised  in tw o mills 
of th e  A tolia Mining Co., A tolia, California, are 
described in In form ation  Circular 6,532 of th e  
U nited S tates B ureau  of Mines, by  W . O. V ander- 
burg. The A tolia M ining Co. operates tw o con­
cen tra to rs ; one of 800 tons daily  capacity  for 
recovering scheelite con tained  in  placer m aterial 
and  th e  o ther, of 150 to n s daily  capacity , for 
th e  trea tm e n t of scheelite ore.

The p lacer m ateria l, which averages a  little  over 
H  lb. of scheelite p er to n , is m ined by  a  revolving- 
ty p e  shovel and  passed th rough  a grizzly w ith 6 in. 
spaces. The undersize is reduced to  2 in. size by 
a  sw ing-ham m er d isin tegrator. The m inus 2 in. 
m ateria l is concen tra ted  in jigs which produce 
concentrates, hu tch , and  tailings. The h u tch  is 
cleaned on tab les. The tab le  concentrates, a fte r 
being dried, are fed to  a m agnetic separa to r for th e  
rem oval of m agnetite . T he concentra tion  ra tio  
averages 1,369 tons in to  1 ; th e  com bined con­
cen tra tes con tain  approx im ately  62% of tungstic  
oxide and  0-01% of phosphorous ; th e  recovery 
of scheelite am ounts to  ab ou t 70% . The cost of 
concen tra ting  for 10 m onths of th e  year 1930 was 
$0-37 p er to n  of m ateria l trea ted .

T he m ill for th e  tre a tm e n t of ore operated  last 
in 1929 on dum p m aterial, which contained about 
6 lb. of scheelite p e r to n . The trea tm e n t of th is 
m ateria l was m uch th e  sam e as th e  trea tm e n t of 
p lacer m ateria l excep t th a t  th e  ore a fte r th e  
rem oval of waste by  sorting  was reduced by 
crushing to  J  in. size. The m inus I  in. m aterial 
was sized by screens ; th e  oversize was trea ted  
by  jigs and  th e  undersize com bined w ith  jig hu tch  
was concen tra ted  on tab les. The tab le  concentrates 
were cleaned by  a m agnetic concen tra to r before 
and  a fte r roasting  for th e  rem oval of m agnetite  and 
pyrite , respectively. In  th e  trea tm e n t of ore th e  
concentra tion  ra tio  was abou t 400 tons in to  1 ; 
th e  concentrates contained approxim ately  67% 
of tungstic  oxides, 0-45% sulphur and  0-075% 
phosphorous ; th e  recovery of scheelite am ounted 
to  about 80% . The cost of concen tra ting  ore for the  
y ear 1929 was $1 -22 pe r ton .

S H O R T  N O T IC E S
Ventilation.— The system  of ven tila tion  installed  

a t  th e  Frood m ine of th e  In tern a tio n a l N ickel 
C om pany is described by  R. D. P a rk e r in th e
Canadian M ining and Metallurgical Bulletin for 
April.

Electrical E qu ipm ent.— F. A. B ecker describes 
th e  electrical equ ipm ent a t  th e  F lin  F lon m ine in 
th e  Canadian M ining Journal for April.

Plant at Mount Isa.—The first p a r t  of a 
descrip tion  of th e  electrical equ ipm ent and  m ining 
p lan t a t  M ount Isa  appeared  in th e  Engineer for 
April 15.

Winding Engines.— In  Engineering for A pril 22 
a  full descrip tion  is given of a w inding engine 
w ith  h ydrau lic  b rak e  w hich is to  be installed  a t 
D aggafontein  No. 2 shaft.

Mining at G ilm an, Colorado.— R. E. K irkhuff 
deals w ith  electric  pow er an d  underground  m illing 
a t  G ilm an, Colorado, in  Engineering and M ining  
Journal for April.

Fireclay Mining.— An article  on th e  m ining and 
processing of fireclay, b y  G. J . Young, appears 
in th e  Engineering and M ining Journal for April.

Noranda S m elter s .—W . B. Boggs, J. N. 
A nderson, and  R . J . W estw ood co n trib u te  a  
descrip tion  of th e  anode d ep artm en t of th e  N oranda 
sm elte r to  th e  Canadian M ining and Metallurgical 
Bulletin  for April.

Copper E lec tro -H ydrom eta llurgy .— In  the  
Monthly Bulletin of th e  S ta te  College of W ashington 
th e  second progress re p o rt  of C. F . Floe an d  A. E. 
D rucker on  th e  developm ent of an  e lectro-hydro- 
m etallurg ical process for copper flo ta tion  concentra te  
is given.

Cyanide Solutions.— The effect of adding 
com m on sa lt to  cyanide so lu tions is discussed by 
A. McA. Jo h n sto n  in th e  Journal of th e  Chemical, 
M etallurgical, and  M ining Society of South  Africa 
for Feb ru ary .

Copper D eterm inat ion .— O bservations on  the  
Clarke and  Jones of dete rm in ing  traces of copper 
are  given b y  L . C. H u rd  and  J. S. C ham bers in 
Industrial and Engineering Chemistry (A nalytical 
E d ition ) for A pril 15.

V anadium  in Steels .  —  H . H . W illard  and 
P. Young describe a rap id  m ethod  for the  
d e te rm in a tio n  of vanadium  in  ahoy  steels in 
Industrial and Engineering Chemistry (A nalytical 
E dition) fo r A pril 15.

Geophysical P rospect ing .—An account of a 
lec tu re  given by  A. B. B roughton-E dge on 
geophysical m ethods of p rospecting  appears in  th e  
Journal of th e  R oyal Society of A rts for April 22.

Explosive  Testing.— Bulletin  346 of th e  U nited  
S ta tes B ureau of Mines, by  C. E . M unroe and 
J. E. T iffany, describes th e  physical te s tin g  of 
explosives carried  ou t a t  th e  E xplosives E xperim en t 
S ta tion , B rucetow n, Pennsy lvan ia .

Asbestos.— The resu lts  of an  X -ray  s tu d y  on the  
s tru c tu re  of asbestos by  B. E . W arren  are given 
in Industrial and Engineering Chemistry for April.

Kwangsi P rovince,  China.— In  th e  Far Eastern 
Review  for M arch an  account is given of th e  m ineral 
resources of th e  K w angsi province in  South-W est 
China.

South-W est Africa.— In  th e  Journal of th e  
South A frican In s titu tio n  of E ngineers for March,
D. H oltzhausen describes some hydrological features 
of South-W est Africa.

Gold Supplies .— A review  of th e  gold supplies 
of th e  w orld, b y  S. D. S trauss, appears in  th e  
Engineering and M in ing  Journal for April.

Pulacayo ,  Bolivia.— The silver-lead-zinc m ines 
of Pu lacayo are  described by A. Rudroff in Metall 
und E rz  for April 1.

French West Africa.— E. A. de la R ue describes 
th e  m ines and  ore deposits of French  W est Africa 
in M ines, Carrières, Grandes Entreprises for April.
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R E C E N T  P A T E N T S  P U B L IS H E D
^  A  C0Py ° f  the specification o f any o f the patents mentioned in 

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

33,054 of 1930 (368,316). N o r d d e u t s c h e
A f f i n e r i e ,  H am burg. Pure w hite A s 20 3 is p re ­
pared from  crude arsenical products, such as flue 
dusts, by  ex trac tin g  a t e levated  tem p era tu res w ith 
water, o r d ilu te  acid, or alkali. The oxide is deposited 
in crystalline  form  on cooling th e  h o t ex tracts.

33,983 of 1930 (367,384). A . G . M c G r e g o r ,  
London. M ethod and  furnace for th e  fire-refining 
of copper and  o th e r m etals

36,491 of 1930 (367,481). I. G. F a r b e n -  
i n d u s t r i e  A.-G., Frankfort-on-M ain , G erm any. 
Process for th e  m anufacture  of m olybdenum  and 
tungsten  carbonyls.

37,521 of 1930 (368,410). R .  G. C h r i s t i e ,  
London. An in stru m en t for th e  rapid  determ ination  
of th e  d irection  of th e  horizon tal com ponent of the  
e a r th ’s m agnetic  field.

1,621 of 1931 (367,996). I .  G. F a r b e n i n d u s t r i e  
A.-G. M etallic carbonyls are converted  in to  m etals, 
especially in  th e  case of those  having high degrees 
of dispersion, by  causing th em  to  fall th rough  a 
heated  space in  a  com m inuted solid sta te .

1887 of 1931 (367,524). G. A. B l a n c ,  Rom e. 
Leucite is t re a te d  w ith  n itric  acid for th e  recovery 
of potash .

7,603 of 1931 (357,588). A. R .  P o w e l l ,  E. C. 
D a v i e s ,  and  J o h n s o n ,  M a t t h e y  a n d  C o .,  L t d . ,  
London. M etals of th e  p latinum  group are electro- 
lytically p la ted  o n to  precious m etals, and  m ost of 
the  base m etals, from  solutions of th e  double 
sodium n itr ite  of th e  p latinum  m etals desired, the  
solutions being p referab ly  n eu tra l or fa in tly  acid.

9,591 of 1931 (367,819). I. G. F a r b e n i n d u s t r i e  
A.-G., Frankfort-on-M ain , G erm any. The stab ility  
of suspensions, so im p o rtan t as in itial m ateria ls in 
m any m ethods of producing m etal carbonyls, is 
increased by  th e  add ition  of sm all am ounts of w ater.

9,770 of 1931 (367,611). B e r z e l i u s  M e t a l l -  
h u t t e n  G .m .b.H ., Duisberg-W anheim , Germ any. 
Tin and zinc are recovered separa tely  from  m aterials 
containing th em  bo th , by  a  process in  which the  
zinc is first volatilized, th e  tin  being subsequently  
recovered from  th e  residue.

29,742 of 1931 (369,536). I .  G. F a r b e n i n d u s t r i e
A.-G., Frankfort-on-M ain , G erm any. M agnesium is 
produced by electrolysis of a m olten  b a th , which, 
in con trad istinc tion  to  know n processes, only 
contains a com paratively  sm all am ount of 
m agnesium  chloride.

30,095 of 1931 (369,162). C. A d a m o l i , M ilan. 
Beryllium  carbonate  is ob tained  from  m inerals low 
in beryllium  oxide co n ten t by  trea tin g  th e  pulverized 
m inerals w ith  COo, in  a large volume of w ater.

NEW BOOKS, PAM PHLETS,  Etc.
P V  Copies of the books, etc., mentioned below can be obtained 

through the Technical Bookshop of The M ining Magazine, 
724, Salisbury House, London, L.C. 2.

B auxite  and Alum inous Laterite.  By D r. C. S.
Fox. 2nd ed ition . Cloth, octavo, 312 pages, illus­
tra ted . Price 30s. L ondon : Crosby Lockwood
and  Son.

Oil E conom ics .  B y  C a m p b e l l  O s b o r n .  Cloth, 
octavo, 402 pages, illu stra ted . Price 24s. London : 
M cGraw-Hill.

Le Centre Africain : Le D om aine M inier e t
La C uvette  Congolaise. B y M, R o b e r t . P aper 
covers, 261 pages, illustra ted , w ith  m aps. Brussels : 
Maurice Lam ertin .

The Unstable  Earth : Some recent views in
geomorphology. By J. A. S t e e r s . Cloth, octavo, 
341 pages, illustra ted . Price 15s. London : 
M ethuen.

C h rom ium  Plating. By E. S. R i c h a r d s .  
Cloth, octavo, 131 pag;es, illustra ted . Price 7s. 6d. 
London : Charles Griffin.

Am erican Electric ians’ Handbook. By
T e r r e l l  C r o f t . 3rd edition . Cloth, octavo, 
1051 pages, illustra ted . Price 24s. London : 
McGraw-Hill.

Geophysics, 1931. Transactions of th e  Society 
of Petro leum  Geophysicists. Vol. 1. P aper covers, 
113 pages, illustra ted . Price $2'50. London : 
Thom as Murby.

Geophysical Prospecting, 1932. Transactions 
of th e  Am erican In s titu te  of Mining and 
M etallurgical Engineers. Cloth, octavo, 510 pages, 
illu stra ted . Price §5. New Y ork : Am erican
Institu te .

Traité Pratique de Prospection Géophysique.
By C. L. A l e x a n i a n . Cloth, octavo, 268 pages, 
illu stra ted . Price 62 francs. Paris : L ibrairie 
Polytechnique Ch. Béranger.

G em s and G em  Minerals. By Dr. E. H. 
K r a u s  and  D r. E. F . H o l d e n .  2nd edition. 
Cloth, octavo, 260 pages, illustra ted . Price 18s. 
London : M cGraw-Hill.

Stratigraphy of the Plains of Southern  
Alberta. D onaldson B ogart Dowling Memorial 
Symposium. Cloth, octavo, 166 pages, illustra ted . 
Price $3-00 U.S.A. London : Thom as Murby.

Canada. Investigations of Fuels and  Fuel 
Testing, 1929. P aper covers, 130 pages, illustrated . 
O ttaw a : D epartm en t of Mines.

British Colum bia : Lode-Gold Deposits.
Compiled by  J. D. G a l l o w a y . P ap er covers, 
147 pages, illustra ted . B ulletin No 1, 1932,
B ritish  Columbia D epartm en t of Mines, V ictoria,
B.C.

Nova Scotia : A nnual R eport on Mines, 1931. 
P ap er covers, 296 pages, illu stra ted . H alifax  : 
D epartm en t of Public W orks and Mines.

O n t a r i o .  M ineral P roduction  in  1931 
(Prelim inary  R eport). P aper covers, 32 pages. 
T oronto  : D epartm en t of Mines.

Tanganyika Territory : R ep o rt on th e  Geology 
of th e  R uhuhu  Coalfields, N jom be-Songea D istricts. 
Geological Survey D epartm en t B ulletin  No. 2. 
B y G. M. S t o c k l e y  and  F. O a t e s .  P aper covers, 
63pages,illustra ted . Price 5s. Dodom a: Geological 
Survey.

Mineral Resources of the  United States,  1930.
P a r t I I ,  pp. 315 332, P hosphate  R ock, by B. L. 
J o h n s o n  ; pp. 387-395, Mica, by  B. H. S t o d d a r d . 
W ashington : Superin tenden t of D ocum ents.

Sheffie ld  University.  R ep o rt on R esearch 
W ork carried  o u t in  th e  D epartm ents of Mining 
and  Fuel Technology, 1930-31. P aper covers, 
18 pages. Sheffield : The U niversity .

Q uin’s Metal Handbook and Statistics,  1932. 
Cloth, pocket size, 277 pages. Price 5s. London : 
M etal In form ation  B ureau.

Nickel Steel.  T he Sem i-D irect P roduction  of 
N ickel Steel from Sudbury  Ore. B y T. W . H a r d y  
and  H . H . B l e a k n e y .  C anadian D ep artm en t of 
Mines M em orandum  Series No. 54. T ypescrip t. 
O ttaw a : D ept, of Mines.
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Coal: A Classification of Coals for use in  th e  
B y-P roduct Coking In d u stry . B y E. J. B u r r o u g h  
a n d  E. S w a r t z m a n .  Reviewed by  R. E . G i l m o r e .  
C anadian  D ep artm en t of Mines M em orandum  
Series No. 55. T ypescrip t. O ttaw a : D ept, of
Mines.

C an ada:  M ineral P roduction , 1931, P relim inary  
R eport. P ap er covers, 39 pages. O ttaw a : 
Dom inion B ureau of S ta tistics.

Mines D e p a r tm e n t :  R eport of H.M. E lectrical 
In specto r of Mines, 1930. P aper covers, 28 pages, 
illu stra ted . P rice  6d. L ondon : H.M. S ta tionery  
Office.

COMPANY REPORTS
Waihi Gold.—T his com pany was form ed in 1887 

an d  w orks gold m ining p roperties in th e  Tham es 
d is tric t, New Zealand. The re p o rt for th e  y ear 
1931 shows th a t  th e  ore crushed to ta lle d  223,722 
d ry  sh o rt to n s, included in  which is 26,496 tons 
o f 'o r e  and  18 to n s  of residues from  th e  W aihi 
G rand Ju n c tio n  C om pany’s p ro p e rty  an d  328 to n s 
of ore crushed for th e  governm ent. The ore trea ted  
averaged  7 dw t. gold and  2 oz. 13 dw t. 9 gr. silver, 
th e  value being 34s. 8-8d. p er to n . The to ta l o u tp u t 
was 75,347 oz. of gold and  434,476 oz. of silver, th e  
whole being valued a t ¿359,907. The cred it balance 
a t  th e  end of th e  y ea r was ¿100,471, to  w hich m ust 
be  added  th e  sum  of ¿2,556 brough t in , giving an 
available  to ta l  of ¿103,027, of which ¿99,181 was 
d is trib u ted  as d iv idends, equal to  2s. p er share, 
leaving a balance of ¿3,846 to  be carried  forw ard. 
The ore reserves a t  th e  end of th e  y ear were estim ated  
to  be 167,021 to ns, averaging 32s. p e r to n , in 
“ G eneral A ccount " and  175,851 to n s, averaging 
34s. 6d. p e r to n , in  “ Suspense A ccount,” a to ta l 
reduction  of 21,890 to n s in  am ount and  of l id .  
in  value w hen com pared w ith  th e  previous year. 
T he reserve ore in th e  Ju n c tio n  Com pany's ground 
was 23,126 to ns, averaging 34s. 9d. p e r to n . The 
red uction  in  value of th e  ore in  general account, 
to g e th e r w ith  rising m ining costs, are considered 
d istu rb ing , b u t every  advan tage is being tak e n  of the  
p resen t prem ium  on gold. A rrangem ents for the  
ta k in g  over of th e  t in  p ro p e rty  in Siam, in which 
th e  com pany has a  large in te res t, are still u n d er 
way, th e  slow progress, i t  is considered, m ay  be 
an  advan tage  in  view  of th e  p resen t price of tin .

Oroville  Dredging.—This com pany  was form ed 
in  1909 an d  has a con tro lling  in te res t in Pato  
Mines (Colombia), L td . The re p o rt for th e  year 
to  S ep tem ber 30 last shows th a t  3,766,813 cu. yd. 
o f  ground and  tailings was excavated  by  th e  
dredges of th e  P a to  com pany for a yield of $525,832, 
as com pared w ith  3,283,724 cu. yd. for $568,077 
in  th e  previous year. D ividends received from  th e  
P a to  com pany am ounted  to  ¿49,954, th e  cred it 
balance for th e  y e a r being  ¿38,830, which, w ith  
th e  am ount b rough t in , gave an  available to ta l 
of ¿87,092. A d iv idend of 9d. p e r share was paid 
for th e  year. The com pany has acquired a su b stan ­
tia l in te res t in Bulolo Gold D redging, L td ., operating  
in  New Guinea.

Naraguta K aram a Areas.—This com pany  
w as form ed in  1926 and  operates a lluvial t in  
p roperties in  N o rth e rn  N igeria. T he re p o rt for 
1931 shows th e  p roduction  to  have am ounted  to  
191f to n s, against 309J to n s in th e  previous year, 
th e  average price realized being ¿71 18s. 10d., 
as com pared w ith  ¿74 9s. 4d. in  1930. The profit

for .the y ea r was ¿2,124, which, added  to  th e  am ount 
b rough t in , gave an  available  to ta l  of ¿7,974, which 
was carried  forw ard.

Buena Tierra Mining.—Form ed  in  1912, th is  
com pany  owns a silver-lead p ro p e rty  in th e  S tate 
of C hihuahua, Mexico, w hich has been leased 
to  th e  Po tosi M ining Com pany. The re p o rt for th e  
year 1931 shows th a t  45,251 to n s of ore, averaging 
9-58% lead  an d  6-59 oz. silver p e r to n , w ere tak en  
from  th e  m ine. The n e t profit for th e  y ea r was 
¿5,233, which reduces th e  d eb it balance brought in 
to  ¿68,023. T he lease to  th e  P o tosi com pany 
expired  a t  th e  end of Jan u a ry , b u t i t  has been 
renew ed. D iam ond drilling  is said to  have 
encountered  ore-bodies betw een th e  17th and  18th 
levels of th e  m ine, b u t so fa r  th e ir  im portance is 
n o t know n.

Patino  Mines.— This com pany  was form ed, in 
Am erica, in  1924, and  operates t in  properties a t 
U ncia-L lallagua in  Bolivia. The re p o rt  for 1931 
shows th a t  14,382 to n s  of fine t in  w as produced 
as against 17,015 to n s in  1930, th e  y e a r’s operations 
resu lting  in  a  loss of ¿114,642, as against a  loss 
of ¿240,060 in  th e  previous y ear. D evelopm ent 
during  th e  y ea r added  16,550 to n s  of fine t in  to  the 
reserves, which, a t  th e  end of th e  year, am ounted 
to  77,559 tons.

Mason and Barry.— F orm ed  in  1892, th is 
com pany w orks th e  San D om ingos m ine in  the 
province of A lem tejo, Portuga l. T he rep o rt for 
th e  y ea r 1931 shows th e  to ta l  q u a n tity  of ore 
b roken  and  raised a t  th e  m ine to  have been 
198,725 tons, against 202,848 to n s  in 1930, shipm ents 
over th e  sam e period  being 178,203 to ns, against 
204,875 tons. The profit for th e  y ea r was ¿4,899, 
increasing  th e  c red it balance carried  forw ard to 
¿17,355.

D IV ID E N D S  D E C L A R E D
Central Mining.—6s., less tax .
Changkat Tin.— 6d., less tax , payable  M ay 25.
Chinese E ngineering  and M ining.—6d., pay ­

ab le  M ay 4.
Globe and P hoenix .— Is. 6d., free of tax , payable 

May 10.
Kaduna Syndicate .— 3d., less tax .
P ahang  Consolidated .— Pref. 4 % , less ta x , 

payable  May 2.
Peta l ing  Tin.— 4% , less tax , p ayab le  A pril 30.
Tehidy M inerals.— 41d., less ta x , payable  

April 19.
T ransvaal  Gold M ining.—6d. (S A currency), 

less tax , p ayab le  M ay 11.
Union Corporation.—2s. 6d. (English currency), 

less ta x , payab le  M ay 19.
Waihi Gold .— Is., free of ta x , p ayab le  M ay 6.
West African D ia m o n d .— 1 Jd., less ta x , payable 

April 21.

N E W  C O M P A N Y  R E G IS T E R E D
British  Tin In v es tm en t  C orporation .—

C ap ita l: ¿1,250,000 in  10s. shares. O b jec ts : To 
acquire th e  u n d e rtak in g  and  assets, excep t m etallic 
tin , of th e  B ritish-A m erican T in C orporation. 
D irecto rs : O. V. G. H oare, J . H . C. E . How eson, 
J. O rtiz-L inares, O. L y tte lto n , A. J . G. M urray- 
G raham , A. P a tin o , S. H. Sm ith, C. V. S tephens. 
Office : Princes House, 95, G resham  S tree t, E.C. 2.


