Pt 2.

/7#) 2.

Hroe

—

DEPARTMENT OF SUPPLY & DEVELOPMENT

COMMONWEALTH COPPER. & BAUXITE COMMITTEE

2NDs _REPORT

Interim Report on Copper Resources

H

=i
i




'.'ELEPHONE‘ M 3901.

COMMONWEALTH OF AUSTRALIA.
DEPARTMENT OF SUPPLY AND DEVELOPMENT,

" WESTERIC “FMOUSE”, Century Bullding,
g wirrTanesTreer,  owWanston Street,
~t MELBOURNE, C.1.

In reply quote No.

4th Asugust, 1941,

Senator the Hon. (eorge Mcleay,
Minister for Supply and vevelopment,
LiLBOURNL, Col.

Dear Sir,
INTLRIN .. POHT ON COPPisR RESOQURCLES,
Presented following 3rd Meeting of Committes
held at Sydney, 1lst Jiugust, 1941.

(a) INTROOUCTION.

1, The Couper und Bauxite Committee, at 1ts
initiel meeting, saw the need for the coordination of the

1 muss of reports already in existence throughout Australia in
Government &nd privete hands, end obtained the services of
Mr. M.A. Kawby, Mining ingineer, as Technical Seecretary to
assemble them.

2. This he hus now done, &nd his report,
which fulfils item (&) of the Committee's terms of reference in
respect to Copper, is attached as &Lppendix "A",

Se At the last meeting of the Committee,
held on lst sugust 1941 in Sydney, & review was made of this
report, together with relevant other information supplied by

Committee members.

(b) COPZER RiiUIR:MENTS,

e 4. For your information, the Commitiee
: presents the following:~ \
kY
Australia n Copper Tonnage TR
iremanfb NN
T B8 \
pDefence 3600 )
Commercial 28000 )
58000 )  Authority - Controll
Estimated Australien y niroLier
producstion 1941 22000 )) of MaterialsSupply.
}

Copper to be imported 36000
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3.

Posgible Sources Tons of New Intermal of Time
Copper per Year en 8
groaﬁcﬁion can be
reacheéd.
Laloki G.M. 1000 6 - 9 mos.
Mt. Chalmers 1500 18 mos. Depending

on underground
conditions ascer-

ﬂV/gMAmvum Soo tained following
dewatering.

Lake George (from 850 Depends on Smelting

Lead concentrate) capacity.

Mt. Isa (new Copper ore) 2500 Jovo Depends on Mt. Isa
intentions.

Mt. Isa (dross) 360 Depends on Smelting
capacity.

Whim Creek 6000 Depends on solution

Joov ents (0T of metallurgical
footag problem - doubiful

mo—t {f under 2 yrs.

12210

Other reasonable sources are:

Mt . Oxide Qld. K Depemds on plant
and rebuilding road
to Dobbyn.

Trekelano Qld. ? Depends on acceler-
ated development.

90-Mile, Qld. ? " "

Redbank N.T. 300 Depends on shipping.

Gouger Ore ? Depends on higher

prices and man
power available.

10. The present position, and action taken by the
Committee in respect to these properties isi-
(1) Laloki, Papua:

This Company has already had £10,000 from the
Department of Supply and Development, and has made application for
a further £2500, The Committee has arranged for a capable Mining
Engineer to immediately visit tue property and report to the
Committee on the state of the property, its present management
and possibilities of producing the estimated Copper output, and
at what price, This should be completed within a month. This

report will govern the Committee's recommendation.
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(i1) Mt. Chalmers, Q.
The attached reports by Messrs. Keast and Mawby

suggest that the Mine should be dewatered and milling tests
cerried out following which, if successful, recommendations will
be made as to the method of putting the properiy into production.
The Committee is in accord with the recommendations contained in
the reports of Messrs. Keast and Mawby in reference to dewatering
and obtaining samples at an estimated cost of £10,000. At today's
meeting, Mr. Newman, on behalf of Mt . Morgan Co., stated that this
Company would be prepared to supervise dewatering at Government
cost and this company is submitting a proposal to then investigate
the possibility of operating the property, which if feasible, it
would undertake on some agreement satisfactory to the Government,
the present owners and itself.

This proposal will be submitted for consideration at
the next meeting of the Committee, tentatively fixed for the
14th August, at Brisbane.
(1ii) Lake George, N.S.W.

The Lake George people are willing to establish
flotation units at their plant, to produce a Copper Lead
concentrate, if arrangements can be made to smelt it in
Australia. This would add 850 tons per year to present production.
The Committee is making inquiries of Blectrolytic Refining and
Smelting Company and Mt. Lyell Company to ascertain whether they
could treat this product.

(iv) Mt. Isa, Q.

It has been reported that Mt. Isa has discovered
a substantial Copper lode paralleling its Lead lode, and it
is the intention of the Committee to meet the principal officers
of the Company in Brisbane to discuss this new phase of their
operationsj also to ascertain if possible, its value in terms
of new Copper, and if any, when production can and will be

undertaken.
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(v) uahim Croek, ..i,

The Committes haa been informed that this property is
undsr option to the de Bernales' group.

4ll reports indicete & very substantiel tonnsge of
medium grade ore, but the solution of the metallurgicel problem is
atill uncertain, The Committee is srrenging for the Council for
Seientific snd Induetrisl Lesecrel in vest Lustrilia to test s
pareel of representative ore to ocheck the metallurgicul premises of
the pregent owners,

It should de realised that at the best, this property
would teke considersble time to bring into production, and that
living conditioas ars rigoronu,to sey the least,

(vi) M, Oxide, ..

This property hes an estimasted tonnuge eof considersble
proportions ef good grade, Its looztion is such that during the
wet season of severu)l months, the pressnt road is impessadle, FAS
the next meeting of the Committee in Brisbane, ite potentialities
will be discussed with »r, iiolund Bleanchard, Geologist of kt. lsa,
who hes studied it exhaustively. '
(viii) 2Irekeleno, .. The Committse has been informed that this most
interesting, good grade and one of the despest known Copper deposits
in the Cloneurry uistrict, is beiung worked at a minimum rete,

From reports rcgeived, it is poasible that with uoccelerated
development, the ore reserves snd tonnage produted, could be materially
and quickly ineoreased, It is considered that, in view of the shortage
of Copper, a closer investigetion of ways end means to obtain this
acceleration ahould be mede Ly the proper Government officials,
(viii) 90=kile, =. From informetion received, this is being
developed rather slowly as is the ¢use of Trekelano, end the
Committee considers that possibly the same means should be teken to
scoeleraste produetion cs is indicuted above for Trekeleno.

(4x) Redbgnk, H.T. Thie property hus oonsidersble easily mined
and high grade ore on the surface, but shipping space is needsd,



8.

1% would bLs pomsible immediately to mine
suy two thoussnd tons if lebor is aveilable and stack ssme ab
the coust 40 miles awey if & lighter snd the necussary shipping
sould ultinutely bo obtainad, The aversge estivsted grede
before sorting te eround 157 and with sortiug between 2800
and 30/
(x) Gouger Ore.

This is eruelly o difffoult tonnege to forecust.
end the ¢ommitiee 18 of t:s opinion thit there is &t sll times
& direct retio betroen the yrice of oopper wnd the tonsage
obtelned from this asoures., There have Dbeen indloutions during
tus poest few monthe T « »light incresse of production wut
mothing of reecl lmportence,

10. In sddition to &1l of the ebova,th@ru are meny old coppsr
fields in justrelis fros which the oxidized ore wes miand prior
to preseat dsy mstellurgical echicvements whileh bave nol since

been explored and on which useful}l prospecting by geophyeicel

methods and d;ﬁmgad drilling eould be done with reasonsule
chances of . roving sdditlionsl copper ore, Inet:.noces of these
£re the Moonte .allureo Tilelds, the surrs Copper Mine, the
Blinnman Copper iine, the bremer line, Wt. Hope snd the
GClongsuryy field.
11, ohether the vomnittes should present & gese for esch or
shy 2 of tneng,dopends on the direotion ssked for above respect=
ing the necessity or other.ise of obteininy gl} sustrslie's
Copper requircuments in  ugtralie.
Yours feithfully,

{Ugde) He Go Hmigatt, ueputy Cheirman,

he Jo Eeast )

Js He Nowman

Ko Jo brtin denbdbers,

J. Horsburgh
Commonwewlth vopper 4 fauzite Lommitiee,

{Sgde ) 4e U Tmith,
He0retEery.
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THE ZINC CORPORATION LIMITED
BROKEN HILL, N.S.W.
July 22’ 19410

A.C, Smith, Esq.,
Secretaryt Copper & Bauxite Committee,

Department of Supply and Development,
CANBERRA. A.C.T.

Dear Sir,

Enclosed are copies for all members of the Copper and
Bauxite Committee of Mr. Mawby!s report which represents a
great deal of combing and summarising of a mass of reports and

detail,
If you could have these distributed by the next airmail

on receipt I think that there would be an opportunity for the
Committee to meet next week to discuss our next action.

If the Committee members could be asked to telegraph
their agreement to this, and to Mr. Mawby!s suggestion to have
Messrs, Kruttschnitt, Bianchard, and Blackett present it would
then be in your hands to arrange the meeting. Any day but

Monday or Tuesday would suit me.
Yours faithfully,

(5gd.) A.J. KEAST.

o e e Am wmm Ge en s am A% we e



THE ZINC CORPORATION LIMITED

BROKEN HILL, N.S.W.

A,C, Smith, Esq.,

Secretary,

Copper & Bauxite Committee,

Department of Supply & Development,
~CANBERRA. A.C.T,

Dear Sir,

July 21, 1941,

The duty of your Committee was defined by the Minister for Supply
and Development and Munitions on 21st May, 1941, as followsi-

) %1, To inquire into the resources available in Australia for the
production of copper and bauxite, and to advise in particular
on the following questions in relation to any unused resources
which the Committee may consider should be utilised for war

purposes,.-

(2) the qualities and quantities of ore available at particular

sites

(b) the treatment required to produce material sultable for

use in War production,

(c) the transport required in relation to the production of ore
and of its treatment to the point of use in War production,

(d) the labour, materials and equipment required to establish

particular new production,

(e) the time required to establish such production, and

£, To advise on any Commonwealth as
N
in the Committee's opinion, would be necessary or desirable to
ensure production from any resources which it considers should be

utilised for War purposes.®
As technical secretary to your Commi

sistance or other action which,

ttee I have realised that before

any detailed investigation could take place for an increase in copper
production, Clause (a) of the above required amplification, and I have
written the attached notes on ¥the qualities and quantities of ore

available at particular sites.* Th

e notes have been compiled from

the various reports of the Departments of Mines and private investiga-

tions, I have attempted to epltomi
the more important copper deposits o

Already the Mt., Chalmers Mine, Rueen
have been closely investigated and r
further detailed investigations are

se all available information on
f Australia.

sland, and the Laloki Mine, Papua,
ecommendations madej but before any
cormenced a statement of the real

position of the Australian copper demand is necessary. This must be
considered in relation to the possibllity of obtaining copper supplies

from overseas, as the whole economic

s of increased copper production

are involved. Copper is indispensable to many war industries but how

far may we proceed before the produc
importance?

tion cost of copper assumes major



(Continued)

Many applications for consideration of certain mines are being
received from members of Parliament, civic bodies, etc. Only
mines with kmown reserves or deposits from which ﬁigh grade ores
can readily be obtained should be considered at this stagej; but
a following policy of exploration work, particularly drilling

of the more promising mines should be instituted in collaboraiion

with the State Mining Departments.

The management and technical organisation of any proposed pro-
gramme is of vital importance and for this reason any operating
companies who are interested in, or in the neighbourhood of,
potential copper producers shouid be approached. The Mt. Isa
Company can materially contribute to an increase from their own
leases and the Cloncurry fieldy the New Occidental Gold Mines
Limited may assist in the Cobar area, and other large companies
such as Burma-Malay Limited, who are engaged in copper prospecting
activities, may provide useful services with the purpose of speeding
up our work. I would propose that representatives of the Mt. Isa
Company (preferably Messrs. Kruttschnitt and Blanchard) and of the
New Occidental Gold Mines Limited be invited to attend %he next
meeting of the Copper Committee.

Yours faithfully,

(sgd.) M. MARDY..

- e ww e em Ge we we e® s we



At the second meeting of the Copper and Bauxite Committee held in
Sydney on 12th and 13th June, 1841, I submitted the following pro-
gramme of investigation, which was approved:-

1, Possibility of increased production from Mt. Lyell, Mt. Morgan
New Occidental, and present producing mines. Ascertain "bottle-
neck" in each case., ‘

2, Possibility of production from non-producing or small producing
areas such as -

West Australian fields
Other known cupriferous areas.

a) Mt. Chalmers, Queensland

b} Cloncurry district, Queensland
¢ Whim Creek, Western Australia
d) Cobar Shield, N.S.W.

g South Austraiian fields

g

%, Possibility of production from -

a) B.H. Associated Smelters - Mt, Gunson siliceous copper ore.

) Lake George lead concentrate (1,000 tons copper per annum)

¢) Copper ore bodles in hanging wail of Black Star and Black
Rock ore bodies, Mt. Isa, Queensland. :

4, Reliability of suppllies from overseas,

1. zggggns_ZKangggg - Ascertain full capacity limits and any
reasons why production cannot be increased. Information from
head offices of companies and possible visit to each operation,

g, Eﬁﬁfﬁﬁi&}_gfggugggg - Collection of information proceeding in Mt,
ors, Cloncurry district, Mt. Oxide, Whim Creek, Redbank (N.T.)
and Sontﬁ Australian cccurrences.

Se Erogggtig% as Bye-Product gea% Producers -~ Pt. Pirie taking maxi-
Bum amount ¥t. Gunson ore replacing barren siliceous fluxe.
Lake Ceorge position requires experimental tests and compzny data.

Mt. Isa to supply outline of possibility.

4. Qversess Suppligs - Dependent upon war end shipping conditions.

The most important consideration in all of this work is the asses:sment
of the urgency and tonnege of copper required for Avstralian industry
above that produced from present operating mines, It is also assumed
that Rhodesian blister copper is avallable from the port of Beira in
Portuguese East Africaj and the relative economics of importing
copper even under the present difficult shipping position should be
examined. I heve no knowledge of the above - but such knowledge must
be available to the members of the Committee before eny recommendatio-
ns are made for large appropriations of Commonwealth money to present
and potential copper producers for increase of output.

At present the chief producers of copper in Austiralia are

Mt. Lyell Mining and Railway Co. Ltd., Tasmania

Mt., Morgan Ltd., Queensland

Chillagoe State Smelters, Queensland

New Occidental Gold Mines, Cobar, N.S.W.

Flectrolytic Refining and Smelting Co., Pt. Kembla, K.S.W,
Broken H1ll Assocliated Smelters, Pt. Pirle, South Australia.



LC

L.

¥Mt. Lyvel d lwa o

The current copper output of the company is at the rate of 12,000 tons
per annum,

Expansion of copper production has been the aim of the Directors and
General Manager for a long while past and orders for additional equip-
ment were placed in Australla and England over twelve months ago.
Delivery of these orders is now in progress. fhe labour position,

both as regards skilled and unskilled labour is an important consldera-
tion in this field and apart from the instaliation of the additional
plant an adequate supply of labour will be necessary before increased
copper productlon can be expected.

There is no doubt that this progressive company will force copper
production to the 1imit of their capacity.

Mount ior i ed

Present production is now about 100 tons per week of copper. This
company is handling a large tonnage of low grade copper ore by open
cut operations, involving the removal of much overburden, The treat-
ment plant has been extended to increase copper production which is
dependent upon rate of removal of overburden allowing the mining of
the deeper higher grade copper ore,

The company reports that "owing to the limited supply of water, the
throughput of our treatment mills are at present somewhat handicapped.™
Preliminary surveys have been made by the Government Engineer and the
company is anxious for commencement of the improved water supply -

The Secretary of the Copper and Bauxite Committee - Mr. A. C. Smith -
has writtcen the Under Secretary, Department of Mines, Brisbane, drawing
attention to the urgent necessity for the required water supply which
will become more urgent as the tonnage of sulphide ore increases.

C agoe e Sm

At this State operated plant one water-jacketed blast furnace
measuring about 14! x 4! at the tuyeres is 1ln use and handles about
100 tons of ore and fluxes per day, excepting week ends when it is
banked down for 36 hours. The smelting duty is about 3.6 tons per
square foot of the area at tuyeres, a smelting rate which could be
increased some 504 if ore was avaiiable. Generally about 804 of

the ore tonnage is derived from the Cloncurry field. High grade
siliceous gold ores are also smelted. A gernetiferous flux averaging
about 1% copper, 1 dwt gold is guarried about £ miles from the Smelters
Phe plant is efficlently operated and adapted for considerable exppa-
sion if the outlook for ore supplies provides warranty.

There is no doubt that the policy of the Queensland Government 1s to
keep this smelter in operation even though working losses are sus-
tained. It appears uneconomical to have the smelter at Dhillagoe
when most of the ore is nauled from mines 830 to 1000 miles distant

in the Cloncurry mineral field. The smelter officials however are
optimistic and hope that the increased copper price will result in
jncrease of copper ore from nearer mines, and also that the prospect-
ing operations of the Burma-Malay group in the new Mitchell River
copper area will result in a new source of coppfer ore for the smelters

Increased production from this source is thus dependent upon the
production from gougers and small syndicates operating in Central and
Northern Queensland. As an indication of production 1t
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Year Ore treated Copper Gold
tons tons Fine oz.

. 1930 13,888 2,280 583
1931 24,087 2,534 1,816
19322 29,666 2,871 2,034
1833 £5,427 2,844 5,642
1934 £3,083 2,198 5,358
1935 16,094 1,645 6,187
1936 £0,868 1,862 8,704
1837 25,185 2,487 13,771
1928 £4,8320 2,136 1s,687
1938 27,368 2,185 19,545
1940 22,398 2,183 17,1086

Notet ©Suelters did not operate March, April and May, 1840, on account
of dislocation of rall traffic due to excessive wet season, and
general coal strike,

New Qccidental Gold Mines N,L.

At present operating the New Occidental and New Cobar Mines. The New
Occidental ore is direct cyanided for the recovery of gold, but the
New Cobar ore is treated by flotation for the recovery of a copper-
gold concentrate.

The present production of refined copper is 584 tons per annum compared
with 500 tons per annum for the previous two years, Increased copper
production ¢an be obtained from -

£ Gladstone Mine
3) Chesney Mine

The Jubilee orebody is to be tested by driving 200 feet north of
present New Cobar workings, and at 20/6/41, 63 feet had already been
driven. If anticipated results are fulfiiled the copper production
of the company will be increased by about 200 tons per annum; com-
mencing within the next two or three months.

§1§ Jubllee orebody - New Cobar Mine

The lease of the old Gladstone Mine was the subject of a complaint of
non-fulfilment of labour conditions by the company but the Warden's
decision to cancel the lease was disregarded by the Minister of Mines
¥in order to allow the Lessee a period of two months in which to comply
with the labour conditions®¥, It is the company's intention to carry
out exploratory diamond drilling and other work if this lease is ob-
tained., This work would take from six to nine months.

The Chesney Mine is reputed to have ore reserves of 614,000 tons assaylin
£.5% copper, 0.9 dwts, gold per ton. Shaft sunk to 950 feet and no
plant available. Matter of unwatering and sampling this mine 1s now
being considered by the management. It is probable that one to two
years would be necessary to place this mine on a producing basis.

The Board of Directors of this Company have advised that a full report
on their position has been forwarded to the Committee on 14th July,

141,
Broken Hill Associate melters

%he following information relating to the production of copper in
recoverable form is supplied by the companys

%(1) Copper content of Brokm Hill ores 1675 tons
£) Miscellaneous 100

(Notes (1) and (B) on the basis of present scale of
1ead smelting operations and grade of material)

(3) Mount Gunson copper ore = S&y 800 *

(Notes On basis of 350 tons ore 3ér week
containing 4.5% coppexr
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Estimated copper input per annum

RS

8575 tons
Recovery in saleable product = say 91f

Equals 2843 tons of copper in copper matte and spelss

The ratio of spelss to matte is 1 to 5 .
therefore the above copper would be produced

Ea} in matte 1953 tons per annum
b) in speiss 390 " " n
2343 0 " "

The production of copper matte is forwarded to the Electrolytic
Refining and Swmelting Co., Pt. Kembla for the recovery of the copper
mechnical difficulties prevent the recovery of the copper content

of the speiss which is at present being held here pending the dis-
covery of & market.

The matte grade 1is

45% copper
16% lead
17 ogsssilver per ton

The Broken Hill output will remain practically constant. The
Mount Gunson ore carrying about 80% silica has replaced the barren
siliceous flux used in the smelting operations; and the 350 tons
per week is the limiting tonnage that can be smelted. The ore
reserves and grade of tne Mount Gunson deposit are unknown and
Zhg%above mentioned grade of 4,5% may be decreased Lo [rou 3.54 to

Mt. Isa Mines Ltd.
The Manager, Mr. C.R. Hilton, advisess

"Copper does occur in botn of these sections (Black Star and Black
Rock) of our mine and the possibility of production has had our
attention for several years. 7o this date there 1s not sufficient
data to prove or disprove the existence of any extensive deposit.

In the Black Rock sectlon the deposit occurs &s oxide and carbonate
copper together with more or less native copper in a silicified
brecciated zone. Considerable work was done towards the explora-
tion of this deposit several years ago and the conclusion was
reached that it consisted of a small lens of no great depth.

Being a silicious ore without sulphur it was refused by Chillapoe
state Smelters although one Tributer was able to dispose of & small
tonnage of sorted ore to that smelter. It wes decided %o defer
further extraction, as the selective mining was wasteful, and to
conserve the entire deposit for use as silicious flux if the sul-
phide copper occurrences, which hed been indicated by the deeper
dismond diilling, were extensive enough to warrant the installation

of milling and smelting plant.

In the Black Star section the deposits appear to be er?atic both
as to location and grade of ore. They occur in dolomite some dis-
tance from the lead mineralization, Early day Qiamond"drilling
disclosed occurrences of sulphide copper in the deeper nolesz ;ge

upper limit being slightly above the olevation of the‘presen
7p§evel (875 feet velow the surface). In 1989 & series of horlzon-
tal drill holes was put out froam No. 7 level drive into the promi-
sing area, but the results were disappointing. puring the past
year development of tha lead orebodies has proceeded toigo. 8an
No. 9 levels and diamond drill exploration of the dolom el:te
for copper occurrences has bESD carricd on continually as
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development hus proceeded. The work to date does not indicate
continuity in the copper mineralization, although several plums

of feir size and grade heve been intersected. ixploration will be
continued snd will be followed by development 1f considered feasible
and within the financial resources of the company.

Our milling starf has already made flotetion tests upon drill core
samples and we have given considerable thought to the subject of ways
end means of concentrating the ore and smelting the concentrates.

we should like to ussure your Committee that it is our wish %o
co-operate to the fullest extent toward the expansion of copper
production and will treat the matter as one of importance and urgency'

Under present operating conditions 2,000 tons of lead-copper dross
asseying 62% lead, 54 ozs, silver per ton and 18, copper is produced
annually.

Arrangements heve been made to have 1,900 tons of this material
treated abroad, leaving about 1,0C0 tons on hand. It is probable
thet & dross smelting furnace will be erected at the mine.

Recent arilling on the No. & level of the Black Star lode has been
encouraging, but the copper ore bodies appear to be isolated masses
occurring in the dolomite hanging wall, No attempt cen be made at
an estimation of ore reserves until further exploratory work is
undertaken to delineate the boundarics of the copper ore occurrences,

lake George Mines Ltd,

This company is mining and milling a complex, fTine grained lead-
silver=-zinc-copper-gold ore producing a lead-silver-copper concentratq
zinc concentrate and a pyrite concentrate for acid menufacture.

The Maneaging Jirector advises "that it is feesible to separate from
our lead concentrate a copper concentrate having the following
epproximate analysis:

Copper 18
Lead 7
Zinc V4
Iron 22
Sulphur 30
Insolubles 5

Soluble gangues 11

The tonnage of the above concentrate should amount to 400 tons per
month. we have attempted to sell this product to the Flectrolytiec
Refining and Smelting Co, at Fort Kembla, but have been cdvised that,
beceuse of the high lead and zinc contents of material received from
Pt. Pirie, it is unable to accept our concentrate. Recently, we
have been informed that, after certeain adaitions are made to the
plant which will teke about four months, it is expected that a certai
part of the tonnage can be accepted.”

This mine c¢an therefore produce about 850 tons copper per annum for
sustralisn requirements providing a treatment for this copper-lead
product is uveilable in sustralia. -~

Read-~Rogseberry Mines, Tasmania

These mines operated by hlectrolytic Zine Co. produce some 33 tons
lead concentrate per day conteining 3w copper. Owing to the fine
microscopic association of the copper and lead minerals, the
separation of &an enriched copper product from the lead concentrate

is not deemed possible. The lead concentrate is despatched overseas
and the copper content of epproximately 350 tons per annum is not
available for isustralian consumption.
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Eleetrolytic'Refining and Smelting Co. of Australis.

The following table shows the receipts of paid for copper at
Port Kembla:

Vendor Year ended Six months

31/12/40 ended 30/6/41
Tons Tons
Mt. Morgan Limited 4,465 2,420
Mt. Lyell M. & R. Co. Ltd. 10,400 5,337
New Occidental Gold Mines, N.L. 520 319
Broken Hill assoc. Smelters Pty. Ltd. 944 1,260
Chillagoe State Smelters 2,435 760
Electrolytic Zinc Co., of A/asia. Ltd. 247 24
Mandated Alluvials, N.L. 83 10
Moonta Copper Recovery Ltd. 76 60
Sundry Gougers 93 42

TOTALS s 19,283 10,232




SUMMARY OF PRODUCTION - PRESENT LARGE PRODUCERS AND LraD MINES

Present Producers Position Present Production Rate
Mt. Lyell Additional plant and equipment on order and being installed - subject

to deliveries and satisfactory labour supply production will be inc-

reased gradusally. 12,000 tons p.a.
Mt. Morgan Increased production dependent upon quick rate of overburden removal

and installastion of additional water supply 4,800 * "
New Ocecldental Inereasing production steadily with probable acceleration of product-

ions by working of Gladstone lease and @hesney Mine 584 "
Chillagoe State smelters dependent upon gouger and small syndicate operations 2,200 " "
Lead Producers Product Copper Contents p.a. Real isation
Broken Hill Associated Copper matte 1,953 Port Kembla
Smelters, Pt. Pirie Copper speiss 390 Overseas
Leke George Mines Ltd., Copper-lead concentrate 864 Overseas

Captains Flat, N.S.W,

Electrolytie Zinc Co., Read-
Roseberry, Tasmania. Lead concentrate 350 Overseas

Mt. Isa Mines Ltd.Mount
Isa £ Copper~-lead dross 360 Overseas
3,917 tons of which 49.8% is
at present recovered in

Australia
¥ Copper orebodies being explored.

Copper-lead dross figures apply to
smelting of lead concentrate.
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84
CLCHCURRY FIELD

The Cloncurry minerel field consists of an arca about 200 miles by

130 miles 1in which there are many outcrops of copper ore. Very few

of the copper lodes have been tested to appreciable depths and many of
the operations have been of the "gouger" type, wherein the richer lense:
of ore only have been mined; and the ore hand-picked prior to disposal
to the Chillagoe State Smelters. Plants have operated on some of the
larger mines e.g. kt. Elliott, Hempden end Hampden Consols, Mt.Cuthbert
etc., but in most cases operations were suspended on account of the low
and fluctuating price of copper and the decrease in the copper content
of the ores below water level.

In some areas such as Mt., Oxide and other mines particularly in the
northern portion of this mineral field several adverse factors have
prevented continuous working operations. The mines are often remote
from towns offering the emenities of community life, and the wet season
of four months - December to March - with tropical climate and the
cessation of usual transport facilities do not encourage a stable
labour force,

Several relatively smell companies have been interested in the field
but thefr operations huve been confined to selective mining. The
richer mixed oxidised-sulphide ores from the zone of secondary
enrichment, in meny instances, well repaid expenditure; but no one
has exercised sufficient initiative to test the behaviour of the lodes
at depth. 1In 1926, an americen H. S. MacKay, reporting on the Mr,
Elliott properties elaborated on the existence of considerable areas
of "porphyry copper" - 4 term which was associated with successful
large, low-grade American copper mines - and he recommended certain
expenditures both in drilling operations and plant, all of which were
doomed to failure by his "wrong diagnosis."

Sir Herbert Gepp in 1933 had reported &gainst the provision of a
smelter in the Cloncurry distriect. He considered that the easily
obtained richer ore was mined prior to 1920, and that despite the
expenditure of thousands of pounds in exploration and development,
there was a steady diminution in ore reserves of profitable ore and
developments at depth were diseppointing.

Mr, A. F, McAskill in 1937 examined the potentialities of the field
and suggusted the erection of small reverberatory smelting plants at
key localities throughout the field to operate as subsidiaries to the
Chillagoe State Smelters, The initiation of a smelting campaign
required that the ore reserve position of each mine and the fluxing
qualities of the different orc types were known. This examinsation
has only partially been earried out in the Kajabbi area; wherein the
grade and tonnage of primary sulphide ores has never been tested.

Since 1935, the Aerial, Geological and Geographicel Survey of Northern
Australia have examined several areas within thse Cloncurry field.
During 1936, Mk, Oxide and Mt. Freda deposits were examined. The
gold~-copper ratios of the copper ores of Cloncurry field received
attention in 1937, and it was found thet the average ratio was 1 dwt.
gold per 10% copper. The Lochness area, 75 miles north west Cloncurry
received attention during 1938, The Survey was disbanded in 1940,

but at the present time & general report on the Cloncurry district with
map is in the hands of the Commonwealth Printer.

Following such & long period of stagnation the Cloncurry field has been
practically condemned as a copper producer. The general opinions of -

(1) Narrowing of lodes at depth
(2) Impoverishment of copper values in the primary
ore zone.
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(3) Isolation with attendant high freight costs
(4) Climate disadvantages

(5) Troublesome labour forces

(6) Uncertain price of copper

have always been associated with this field.

But are they real? Underground developments at Trekelano have proved
thet in this mine the grede and tonnage of ore per vertical foot of
depth have been generally maintained. Few, if any, of the mines have
been tested at depth by a vigorous drilling and developmental
cempaign. It is very doubtful whether anywhere in the world there
exists such a large number of copper lodes untested at depth as in
this field.

Isoletion, climatic disadventages and troublesome lebour soon
disappear with the esteblishment of permeanent industry and the present
settled state of the Mi.Isa community proves that such operating
disadvantages are inevitably connected with only the pioneering stage
of mine exploration and development. The term "low grade ore" in this
field is generally applied to one with maximum content of 5% copper,
but such ore cannot be regarded as low grade on world standards.

The fluctuating price of copper is certainly a real deterrent in
exploration of copper resources, particularly in view of the large,
rich deposits of North Rhodesia and the Congo ~ the total production
of which is exported. Our fortunate geographical position in relation
to shipping port of Beira, from which Rhodesiamn copper 1s exported,
helps to meke copper mining a speculative enterprise in normal times
when shipping is available.

The queensland Government has given every assistance to prospectors
and gougers in the way of machinery and developmental grants, reduced
railway freights to Chillagoe Smelters and technical advice. A special
freight rate of £1.l1s.6d. per ton of ore from Cloncurry to Chillagoe

is now in force and attached Table 'A' shows the amount payable for
varying grades of copper ore delivered at Chillagoe State Smelters,
while Teble 'B' summarises the annual copper production from the
Clonourry field with annual average copper prices.

Present Position:

The approximate weekly despatches of ore from the Cloncurry district
are about 70 tons semi-oxidised ores from Mt, Oxide, 140 tons sulphide
ore from Trekelano (lately reduced) and 40 tons from other sources,
chiefly oxidised ores. The average grade is about 14, copper.

At the Trekelano Mine there heas been no reel policy of development,
the ore being obtained by stope development rather than actual stoping.
The privete holding syndicete 1is loath to spend money in development
of an exploratory nature. The ore with its iron and sulphur content
plus a carbonate gengue is valuable to the Chillugoe Smelters, who
have built up several months' stocks of this ore for fluxing purposes.

At Mt, Oxide the mining operations are those of selectively mining

the richer portions of the orebody by tributing parties. Operations
of this type may produce copper, but will never test the possibilities
of this lode as a large copper producer.

General gouging operations on the many small mines have not been
materially increased with the added incentiwe of higher copper prices
Owing to the wer and general increease in employment throughout the
country, there is not available sufficient unemployed, experienced

men with mining experience to work the more promising mines.
Syndicates and compenies are not attracted by the increased price due
to the possible fall, when shipping becomes normalised after

cessation of thw war.
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The larger mines of the field are held by Mt. Elliott Limited.

This company has in recent years lost money in Victorian deep lead
mining - Talbot Alluvials Limited - and their financial position is
not strong. They have evidently fulfilled labour conditions, but
for maeny years have been content to let their mines on tribute,
rather than carry out any developmental or operating policy.

The attached Table 'C! shows the ore possibilities of the larger
mines of the Cloncurry field practically all of whiech are held by the
Mt. Elliott Company. Brief resumes of the more 1mportant mines are
also attached., Informatiou has been obtained from the following
sources -

1. Lionel C. Bail., "Cloncurry Copper Mining Disirict," Queensland
Geological Survey. Pub.No.215, Parts 1 and 2, 1908.

2. Edwin S. Berry. Report on Mt. Elliott, Queensland, Australia.
(for Hayden, Stone & Co., New York) March,1320.

3. C. G. Gibson. Report on Mining Properties of the Hampden-
Cloncurry Copper Mines Limited in the Clonecurry District, North
Queensland, 22:8:17.

4, H., S. Maeckaey. "Report on the Mines owned by Mt. Elllott Limited,
in the Cloneurry District, Queensland, Australia.

5. Dr. J. Gustafson. "Notes on Copper Mines of Mt. Elliott Limited,
Cloncurry bistrict, t(ueensland, 31:1:38.

"Mount Oxide and Orphan Copper Mines, Clonecurry District, Juecens-
land™ 14:1:38.

6. G. A. More. "Investigations of the Production of Copper Ores in
the Cloncurry District, Queensland." &21:11:40.

7. References in Queensland Government Mining Journal.

8. References in publications of Asrial, Geological & Geophysical
survey of Northern Australis,

9., Conversations with officials of queensland Mines Department,
June, 1941.

As mentioned earlier, the Mt., Isa Company have distinct possibilities
of discovering economic copper lodes in the hanging wall of two of the
lead-silver=-zinc orebodies. They also have a lead-copper 4ross
problem capable of solution by the ereciion of copper smelting plant.
4 sound, technical organisation is existent and may be made available
for the general development of the Clomcurry field.

The Happden Consols Mine has reputed ore reserves of at least 330,000
tons sulphide copper ore averaging 4% copper, which should be amenable
“to flotation concentration. The ore reserves caun probably be reached
by drives from the Hampdsn Shaft and the effect of the fire in the
underground workings of the Heampden Consols also needs investigation.

' At Ballara a 42" x 72" water Jjacketed blast furnace is available, and
.1t is believed that copper converters are available at Mt. Cuthbert.
'These may well be utilised in any future smelting campalgn.

hecommendations:

(1) The potentialities of the Cloncurry mineral field should be
immediately assessed by the Mt. Isa organisation with the
assistance of the staff of the wueensland kines Department.
Teohniesl and efficient orgenisationis absolutely essential
for the success of any undertaking for the production of
copper.
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Providing the above investigation i8 favourable, Government
finzncial assistan¢e would probably be required for -

(a)
(b)
()

(e)

(f)

(g)

exploration of the Mt. Isa copper deposits.
est=blislment of copper smelting plent at Mt. Isa.
establishment of concentrating plant at a convenient
site to serve the sulphide ore producers of the field.
Hampden Consols appears the best locality. The lease
title to be sudbject of negotiestion, but may be Judiciouadly
hendled with Government assistance. Concentrates to be
smelted &t Mt. Isa.

initiation of vigorous developmental and drilling
cempaign at Trekeleno. This is important as the ore is
rich end hss valuable fluxing qualities.

The erection of small smelting furnace at Mt., Oxide or

Ka jebbi are&; in the latter case to be preceded by
drilling of the more favourable prospects z.g. Crusader,
Dobbyn, Orphen, Warwick Castle.

Gougers to be given every assistance by loan of com-
pressors, equipment, free assays, etc., with an ultimate
view of building up this source of oxidised and siliceous
ore for the Mt. Isa copper smelter,

improvement of Mt. Oxide-Dobbyn road.

£ responsible executive officer of the Mt. Isa Company and
posegibly a technical representative of the queenslend
Government should be present at the next Committee meeting
to enable a general policy of attack to be formuleted.
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TABLE 4 )
CTILLAGOL STATZ SMELTLZRS
COPPER TARIFF - ORES DELIV:IRED CHILLAGOE
Grade of imount payable Amount peyeble from

Ore up to 5:5:1941 end including 6:5:1941

% £ s 4 £ s @

7 116 6 211 O

8 2 7 0 3 3 6

9 217 6 316 0

10 3 8 0 4 8 8

11 318 & 5 1 0

12 4 9 O 513 8

18 419 6 6 6 O

14 5 7 5 6 15 11

15 5 14 11 7 5 &

1¢ 6 1 9 7 14 8

17 6 810 8 3 5

18 615 3 811 11

19 7T 1 4 9 0 ©

20 710 8 911 6
Plus 9s.5d. for each Plus 11s.5d. for each
further unit and less further unit and less

10s.8d. for each unit 12s.6d. for each unit
under 7% under 7%
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PRODUCTION OF COPPER - CLONCURRY DISTRICT

1911 - 1940
Year Tons Copper Average Copper Price
1911 8,510% 5§ 13 g
1912 10,435 73 9 1
1913 9,771% 70 3 8
1914 8,215 60 13 7
1915 9,880 72 10 4
19186 9,908 116 1 3
1917 10,189% 115 16 10
1918 11,625 110 0 1
1919 4,346 95, 5 7
1980 7,672 97 12 7
1921 89 69 8 5
1922 325 62 19 11
1923 . 515% 72 16 5
1924 261 6811 ©
1925 982 67 4 O
1926 1,098% 65 18 8
1927 2,905 62 9 6
1928 2,339 69 13 6
1929 3,377% 85 17 8
1930 2,169 66 0 3
1931 2,316% 55 6 6
1932 2,507 45 9 5
1933 2,087% 45 17 8
1934 1,878 41 19 4
1935 1,417% 44 12 6
1936 1,862 53 12 1
1937 2,720 75 2 O
1938 1,562 57 5 11
1939 2,083% 62 6 O

1940 1,687% 75 4 6
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Production

Approx.-ﬂv; ;

"~ ORE RES:RVE ESTIMATES OF TRE FRIKOIPAL WINES OF THE CLONCURRY FIELD.

Furthor Ore Possibilities.

¥ts Elllott

. Hampden Consols

. Bampden |

. Great
Australin

Dobbyn

laﬂrusadgr o

 East L.)

¢K‘1kﬂd°§3geat L.)
ﬁt. Cuhhbart

 Qrphap -

| Mt. Oxide

Paddock
 Argylla

Trekelano

. 137,000 18,0%  1,6%

. Unknown

‘ | . '{)‘
200,000

* .

. 4,0 Mt.Elljott

G.Ninea Dept.

g

200+

| Cre Reserves
. . 3 ‘ N o tons per ft. Uxidised and Prina
-~ Tons % Cu dwts Au Tonn. ﬂrudn luthority ‘stoped ore Secondary. Ore?y
. . - £ oo R1DA P8BETVES. Tens __Grade_ Tons/Ft, Grade
264,007 - 9,23 3.0° 600 aecg 85 e, Elllott | 7 1,600 1.3
L L 4,000%¢. 20 Co.
21,165 . 8.8  1.8% W22 oco® e : - ~ :
171,689 ,vs.?s;’;;.asl ‘UnknOin o s | 150,0007 24 300-400 5L -4
32,956 7,75 0,5 ® 110,000%+ 2.5 ut. Kl11ottCa. L |
JERREEEN © . 95,0007 4.0 W&, BllioetiCo, 1,800 2%
16,806 16.98 < 1.0%  83,000% 5,0 do. ,’ 50,000 540 210" 4
7e2 17,6 12" 50,000° 5.0 de. 10,000 8.0 1,200 3
. 45,887 10.8 0.8  Unknows I :
S B7,931 6.8 0.03% < = - 30,000 6 1,600 1.2
SR S : S . L or 7
e oas. . 300  2-
'22.54@“11.&8'_'9.91__ '31,000 9.8, ﬂr.aultafaenvy B30  1-8
T 085, o ‘ A ) :

ﬁﬂ,.TLeaamhhﬁn 1% Cu (Gustarson)

i0

,;xf}¥d Qﬁimm E _!’;4§ ;“
R | e
i

%00 ey

TaaE~C it

-
|

j-/' ' ) R&marks.

'%;?oor}prospecting o A

- Might double .low grade cre.iﬁ_‘ . o . R

 anrther ore pcssibilitiea is- M, Elllott estimate.' o

. Poor prospectmg (Dr.- Gustafson) - IR
Tk o

© ‘cop
_°depih {Dr. Gustafson).

. Lenaes high grade ore.,j_.N,

. Practically ‘no outcrop. .
- ‘bodies within shear zone established. Shear prominent

lt.»Elliott reports 60,000 tons at 16% tOp levels .
inaccessible ow1n§ to collapae of workings. Ore has ‘

_ glven 4.2 dwts go

High sulphur content or ore caused fire ‘1918, Shazt
" petimbered 1922 when fire extinct, ‘Dr. Gustafson considera
distinct possibility of open cutting goasan outcrap.r'q_

-

Incompletely stoped.

- Drilled 1n depth. Lov grade orebody. Nay be longer.it;"

Fair ehance or new ore shoot. Lo

'JCan e Opan cutted, posaibility of 1nereasing tonnage.

a;Rem te chance of new depeaits in district. Passibilitg
o of btaining several theusand tons 12% ore below 100 b
. north level.

© ‘Reasonable possibilities of 1ar§e orebodies 4 to 5%

er- near mines gneaaed at 50 2,000 tons per foot
Poor chance of rich secondary .

copyer zone beneathlg&matite outerop (R.L.Blanchard)s :,J

}_'B S:ﬁacka {1936) reported this as large 'porphyry
depbsit.- ' _

Testing unsatisfaetory. _ o
Impoaing outcroP 150 ft.- Uide.a' Average grade uupayable.

Values and size cf orebody being maintained at depth.
Structurel control of ore-. |

| ~and not fully explored.

e ﬁ.

S..

-

x

;“Suiphiaa ore

| = Uxidised ore”
= approximate -
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MOUNT ELLIOTT

Location: Selwyn, terminuc of branch line of railway rrom Cloncurry,
mites south of Cloncurry.

Past Production: 264,007 tons - 9.237 copper, about 3.0 dwts.gold.
Lverage production rate during 68 months of smelter operation 3,880
tons per month with maximum production of 9,218 tons for April, 1918,

Geology. Surface geology obseured. Ore occurs on east limb of large
norvn pitching antieline in sheared and folded slates. Orebody at
surfecas 90 ft. long and 60 ft. wide, dlpped N.i. ab 650 and pitched
north at 50°. Shape and dimensions alter on successive ievels
downwards.

outcrop silioceous and limonitic gossan with oxidised copper minerals.
Grade fell off very rapidly in depth cnd shows &bout -

surface 15-18% copper
125 ft. level 15% "
285 ft, " 12-14% "
400 ft. " 4-5% "
500 ft. " 2-3%% n

Size of Orebody: Most of the lode appecars to have been mined. The
Tonncge per vertical foot depth judged from mine lsvcl maps are =

surfuce 400
125 ft. level 870
185 ft. " 840
285 ft. " 1,530
400 ft. " 2,460
500 ft. " 1,700

Ore Possibilities: Mt. Elliott ore reserve figures -

600,000 tons oxidised and sulphide 3% copper

4,000 "™ sulphide 10% %
60,000 " oxidised 16% "
(in top levels inaccessible on account of
collapse workings).

The 500 ft. level plan shows two low grade orebodies whose upward
extensions have not been adequstely tested, Other possibilities
slight.

HAMPDEN MINE

Loeation: Kuridala on Cloncurry=-3alwyn railwesy, 20 miles north of
Selwyn end 53 miles south of Clonourry.

History: Pegged &bout 1884. Opencutting and prospecting 1898-1906.
Tn 1906 Hempden Cloncurry Mines, Ltd., formed and erected smelters
in 1911 operating until 1921. Company paid £437,00C in dividends
(other mines &also operated). Property acquired by Mt. 1liott Ltd.
in recent yesrs but not worked.

Pact Production: 171,689 tons ore 6.73% copper, about 1,25 dwts gold.
Average proaucfion during time smelters operated 8,960 tons/per half-
year with meximum rete of 13,652 tons in half year ended 28/2/15.

Geology: Lodes occur in long, wide crush zone in black sletes. Shear
zone oocupied by the lodes and marked on surface by strong siliceous
and ferruginous gossan. Grade fell off repidly at depth. Oxidised
ore averaged 9.0 copper, 1.5 dwts. gold; whilst lower level ores
average 3-4% copper, 0.6 dwts.gold.
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Ore Reserves: No ore reserves published by Mt. Elliott Co. From
study of mine plens it would appear reasonable that 150,000 tons of
low grude ore, say 3%, is partially developed on uprer levels.

HAMPUEW CONSOLS MInd

Location: Kuridala, ou the vlogcurry-Selwyn railway, 20 miles north of
Selwyn and 53 miles south of Cloncurry. Property adjoins Hampden Mine.

History: Mining started 1908 &nd main shaft sunk 250 ft. followed by
deveiopmwent at this deptlh. in 1911, Mt. Elliott Ltd. acguired the
property and a new shaflt commnenced south of No. 1,in 1915 this was 500
ft, deep. In 1917, development had reached 400 ft. Yevel and reserves
estimated at 400,000 tons of 4% ore. The high sulphur content caused
& fire by spontaneous comvustion early ig 1918 and worx ceased. Shaft
re-opened and retimbeied in 1922, but although the fire was extinct,
the marxst price of copper caussd another shut dcwr s<nd the mine has
remsined elosed since.

Production: 21,165 tons = 8.78% copper, about 1.9 dwts geld.

Geology: ©Same as the adjoining mine (Hampden); but lode is apparentl#
wider,

Size of Orebody: Variously described as having the following dimensis

Mt. Elliott Go. = 600 ft. long,3C ft.wide or 1,440 tons/ft
Berry - 400 ft. long,50 ft.wide or 1,600 tons/ft

By teking ore miued plus published reserves and dividing by 400 (480!
deepest level less 80' barren cayping), a figure of 982 tons/ft is
obtained.

Ore Pogsibilities: Mt., Elliott ore reserve figure 450,000 tons of
oxidised ana sulphide ore averaging 4% copper, probeble 0.5 dwts gold.

Possibilities 1in depth sppear to be about, 1,500 tons per ft. at
32% copper.

Tributors in recent years have been mining nigh grade ore 17-24% copper
from new pits and open cuts in the cutcrcp. This outcrop of gossan

ie from 20 to 250 ft. wide and nearly 1% miles long and represents a
large tonnage of lode materisl. Dr. Gustafson believes that there is a
distinct possibility that great portions of it micht asverage 2-3% coppe
This lode could te open-cuttcd. He recommends detailed mapping of
gocssan using lecohed cutcrop-technique as developed by R. Blanchard,
geologist of Mt. Ise Minus Ltd,

TREKLLANO MINE

Location: 9 miles 3.S5.%. Duchess to which it is connected by rail.

Production: To end of 1940 about 137,000 tons averaging 12% copper,
Y-1T7 dwPs gold. Present average grede of ore despetched 10 per cent
copper, 1% dwts gold per tomn.

The chief gangue nineral 1s calcite which mekes this ore most valuable
to the Chillagoe Smelters for its fluxing qualities.

Ore Reserves: Proved ore reserves practicelly nil as production has
been obtalned by stope development methods. Unknown tonnage in pillar:

The rccent work by Geologlist S.R.L. Shepherd has established a posaible
structural control of ore depcsition; he ote shoots being assocliated
with obliyue fissures traversing & well defined shear zone. He refers
to three ore shoots, 'A', 'B! and 'C', the existence of which was not

realised.
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Recommendation: A vigorous prospecting campeign should be carried out
on the levels as indicated by Mr. Shepherd and the possibility of

(1) further orebodies along the shear zone
(2) persistence of the known shoots to depth
should be vigorously undertaken.

This property is important because

(1) it is the only known exemple of persistence of
copper values below water level in tihe Cloncurry
field.

(2) the calcitic gangue is a valuable smelter flux

(3) apparently a structural control of the orebodies

has been recognised.

GREAT AUSTRALIA.

Location: % mile from Cloncurry township.

Production: 32,936 tons averaging 7.75% copper, about 0.3 dwts.gold.

Geology: Deposit occurs in broed belt of limestone intruded by fine
grained basic rock. Beology obscure on surface.

Size of lLode: Approximately 790 toms per foot. FPlans indicate 1,800
tons per Toot on lower levels of very low grade ore. (Note: the
term very low grade ore is applied to 2%/ ore).

Ore Possibilities: Mt. Elliott Co. 93,000 tons oxldised ore 4% coppel
110,000 "  sulphide "2.5% "

There may be 1,800 tons per foot of primary ore averaging 2-25% copper

MT, CUTHBERT MINE

Location: At Mt. Cuthbert the terminus of a branch railway from the
Clpncurry-Dobbyn line and 63 miles from Cloncurry.

Histor§: Acquired by Mt. Elliott Co., about 1923. Originally pegged
about 1907 end smelting operations were carried on at Mt. Cuthbert
from 1917 to 1920.

Past Production: 57,931 tons 6.9% copper, about 0,03 dwts gold.

Size of Orebody; Mr. Powell, manager, Mt. Elliott Co. estimates 30,00
Tons above 350 ft. level; which would give the average tonnage per
foot of depth as approximately 50, .

Ore Possibilities: Meximum about 30,000 tons 6% cOpper. qusibilitie
in depth probably limited to material averaging less than 3/, copper.

KALKABOON MINE
Location: One half mile from Mt. Cuthbert mine.

History: Controlled by Mt. Cuthbert Co. until 1923, when it passed
into the hands of the Mount Elliott Co.

Production: 45,887 tons averaging 10.82% copper; about 0.3 dwts.golc
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Size of Orebody: In the east lode, oue very rich shool - 12C ft. by
3 Tt. - averagea about 35 . copger down to 100 ft. level. at 15C ft.,
grade wes 10=15. und fell off steadily until &t 35C t4. it was 2-34

In the parallel west lode &sn orebody 340 it. by 25 ft. averuged 12 dow
to 150 ft. level. Below this level it averaged 2-2%,, with limestone
goengue.,

In the primcry zone, sccordisg Lo Nr.Powell (mencger, Mt." 1liott Co.)
there might be 400 tons per foot depth, grade 1/ copper.

Ore Possibilities: There might be 17,000 tons 4,5 ore in east lode
Jown o 350 1. level. Grude below this level probably 1z

DOBBYN £.IL...

Locition: wobbyn ab terminus CGloncurry=-vobbyn railwvay, 7 miles Moo
Cloncurry by air; reilway sidiig at mine.

Bistory: wviscovered at beginning of century. Prodaction appears to
heve comucnced in 1909, HNow owned by kt.:illiott Co., who ceused
production frou lower levels about 1932, Since thet time small parcels
selected by tributors from open cut and old workings., DDepth 330 ft.

pProduetion: (31/1/38) Total tons ore 16,506 iverage grade:
Total tons copper 2,810 Copper 16.98,
Tatal ozs.cold £ 375.37 Gold suy 1 dwt
£ 7,940 tons wita recorded gold contained 0.964 dut gold
and 16+, copper.

Ore xeserves: It. :lliott estirate (1938) 33,000 tons 5. copper
(sulphide ore) Cannot be checked as water is now within 38 ft. of
surface,

rrospeets of Increasing Ore Heserves:

ur. J. K. Gustarson (1938) estirutes lode shows 210 tons per foot
deptn. In sddition to above reserves he guesses at 210 tons per 1t.
depth 4, copper ore below 330 ft. level.

iossibility of opme or more additional ore shoots in the half mile of
partially o=xplored lode channel. snaft in feir order and equipped
with steel headframe., worthy of dewatering snd underground exsminatio
in view of known occurrence of primary sulphides.

LOUNT OX1ub

Location: 90 miles north Mt. Isa. 112 miles tlehvs Cloncurry. 90 mile
Dy road (45 miles by air) from vobbyn, nearest reilhead., Cagn only

be reached on horseback in rainy seeson - December to harch, o
possible landing field anywhere near the mine, Frermancnt walor
Gunpowder Creek, 9-10 miles distant.

Production: 1o end of 1940 -

31,083 tons everaging about 30,/ copper.

Leuse Holder: Mount Llliott Co. Al present under tribute.

Ure Rescrves: Reasonable expectancy of 236,800 tous, 7.9 copyeT Wit)
clecrly indicated possibility of further 280,000 of samc grade.

Total - 517,700 tons, 7.9/ copper containing 40,298 tons copyer.

Ore Possibilities: Reasonable possibilities of large bodies countainilrx
4 to 5, copper near mine guessed at, 500 to 2,000 tons per foot depth

(br. J. Gustafson).
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Possibility of enriched zone under massive hermatile mass consldered
by some engineers, bubt adversely rwourdad by Ri Blaachard, geologlist,
Nlto Iss Mines, Ltd.o

Remoteness
Climate

Adverse Fuctors: (1)
(2)
€3§ Past record of troublesome labour
4
(5)

Exeessive freight costs to Chillagoe Smelters
fiixed sulphide oxide ores not amenable to
simple conecentration methods.

ORr+HAN LINE

Locution: 2 miles Neu. vobbyn to whieh it is connected by railroad.

Production: 23,764 tons orc averaging 12: copper, 0.91 dwts gold.

Lease Holder:; Mt. 1liott Limited,

Ore Reserves: Possible 31,000 tons 9.2, Gopper,

rosgsible 38,3800 " 9.9» "

Lstimates by or. J. K. Gustafson (1938) based on incomplete plans of
Nt. ©lliott Ltd. ond verbul date of kr. Powell, Nanager, Mt. ¥lliott
Limited.

trospeets of Increusing Ure Heserves: Possibility thet primary lodes
Will not contein more than 4., copper anu will be encountered abruptly
(by snalogy with district lode charaeteristics - ur. Gustafson).

Wain shaft 300 ft. deep verticul in hanging wall said to be in good
conditiou, Steel hesdframe,

Phere ap.eurs no attractive possibility of neterially extending ore
possibilities in the near vicinity of the mine. (br. Gustafson's
opinion after examination and with knowledge of the geophysical survey
by the North eustralian Survey purty)e.

vepth expectutions ecannot be safely mewsured at better than 230 tons
per ft./gcpth ceseying 1 to . copper,

Idle since 1937,

CRUSADLE LiJ.

Location: 3 miles S5.... Dobbyn.

froduction: 742 tons ore 17.9,) copper, about 1.8 dvts gold.

Lease Holder: Nt., blliott Limited.

Ore Reserves: Mbt, ©1liott Ltd. estimste

50,000 tons of 54 copper (unchecked).

yuture rrospeet: oix ehurn drill holes indicated thai grade drops
éBruPtly”?iom around 55 in the oxidised zone to about 3,6 at weater
level.

UT. Custuison eousiders sbove estimate conservative. lHe congiders
that all of the ore reserves can be open cublted; wiiech 1is an important
costs consideration,

v“(‘l‘l}_‘{ﬁv: ICK C(‘z&jq_ pj,;

Location: 14 miles from Dobbyn, 7 milcs distant frow raillwaye.
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0 UEENSLAND COPP S

The attached table D shows that the annual production of Queensland
from 1911-1940 and table E summarises the production of each mining
district for the same years.

GLADSTONE DISTRICT

Reference to table E shows that production from this district has
practically ceased. There are, however, several very large orebodies
which may have possibilities s low-grade propositions.

The Many Peaks Mine 52 miles by rail from Gladstone has probable ore
reserves of 700,000 tons and a recorded production of 508,491 tons
averaging 1.68 coppery 0.18 dwts gold. The mine is developed to
the 850 ft. level and continuation of the ore to 770 feet 1s proved
bg %iilling. Operated by Mt. Morgan Co. from 1910 to 1918 as source
o ux ore.

The Glassford Creek Mine 60 miles from Gladstone, 4 miles from rail
produced 17,985 tons ore averaging 3.8%4 copper, 3.2 dwts gold per ton
from 190% to 1918. There is no basis for determination of sulphide
ore reserves.

The Mount Cannipdeh Mine, about 62 miles from Gladstone, 2 miles from
rail is a large orecciated slate formatlon and production has heen
confined to rich oxidised and secondarily enriched ore shoots.
Primary ore where sampled in a crosscut in the 180 ft. level returned
2.8 - 2.5% copper, 0.4 dwts gold per ton. There is no basis for
determination of sulphide ore reserves.

The Pepk Downs lode near Clermont was & famour producer and from
1862 to 1878 produced 100,000 tons of 174 ore. The reason for
suspension of operations cannot be determined.

HERBFERTON KFIELD

Copper bearing loces usuelly with high silver velues are well
developed in seyeral lccalities ana several have been worked in the
oxidised and segondarily enriched zones. Primary ores appear to

be complex with zinc blende as an important assoclate.

The Mt. Molloy Mime has produced 48,000 tons of 8.5% ore. It is
considered that the South end of the mine Las possibilities and fow
mén are engaged in mining a bunch of high grade secondary sulphide.

The Consolation Mine, 6 miles from Herberton supplies about 50 toms
per week copper ore for the Chlllagoe State Smelters. It is
used as a basic flux.

The Siberia lode at Emuford has produced less than 1,000 tons; thre
quarters of which was secondary ore containing £7% copper, and 6 -
ozs silver per tonj the remainder being slightly enriched primary
ore containing 5 - 64 copper and 5 - 9 ozs silver per ton. Pros-
pects for future supplies of high grade ore are limited and further
exploration is necessary to determine the value of the primary ore.
A high arsenic and zinc content will penalise this ore.

AL the sulphide orebody contains a high zinc content
with little chalcopyrite. This mine can only be of interest if th
production of zine concentrate is warranted.

CHILLAGOE DIS

This district was a large producer of copper in the past. A large

number of copper-silver lodes have been worked 83
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Productions 1917 - 162 tons ) __ .
1926 - 219 tong) &rnue unknown

1927-1929 183 tons  17-19.7% copper

small production and workings not extensive.

Remarks: Timbering of main shaft (175 ft. deep) has been burnt
out,

Sampling of the lower levels justified as this orebody may
develop into a large, low-grade producer.

LITTLE WONDER - TRUMP - MUSSOLINI LIWE OF LODE
Location: Aporoximately 1 mile N.N.E. Mighty Atom rai lway siding.

Production: Lode has been worked over length 1900 feet and a branck
Tode an additional 500 feet.

Little wonder 494 tons 10.85% copper 1-2 dwts gold
Mussolini 100 Hoo24% " 1=-2 1 "
Trump Unknown

Remarks : systematic prospecting recommended both in depth and
Toterally. Present workings from surface 150 feet and the lode
justifies investigation of primary sulphide orebodies,

YAMMAMILLA

- v—————~

Locations About 22 miles west of Quamby, 30 miles by road
from Kajaobi.

Remarks s Prominent lode outcrop with stronyg silicification
and orecciation recognised as @ Jood prospecting indication in
the Cloncurry district, Free-hold title. Reserves practically
nil but the lode should be tested by drilling.
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Zillmsnton, Mungana, Redoap, lLady Jane, Girofla, hudaygore aud

-Tartena, The enriched surface ores have been mined and the only

outcropping ores are large low-grade bodies, which are too low for
profitable working, but some are useful for smelting fluxes,

The Lady Jane and Girofla mines, situated on the same line of lods

at Mungana were important producers but conddin lead and zinc as well
as copper. The zinc content inecreases with depth and any future
working policy st embrace recovery of zinec,

The Zillmenton lode has extensive surface workings but underground
development wes hampered by very heavy water and difficult mining
conditions, Ondy seanty informetion is aveilable.

The Redeap lodes have possiblities of large lenses of ore but a heavy
wateTr pumping cost would be incurred.

The Ruddygore orebody is a large disseminated deposit of secondary ore
and grade would not average more than 1.5% copper.

The Tartana, Calcifer and Ti-Tree lodes are low grade bodies below

peyable grade but sulieble for fluxing purposes,

The OK Mins between 190491909 produced 78,579 tons of ore which
averaged Just unde 10% copper. A large body of demse sulphide ore
averaging 2-3% copper is reputed to be left, There is a heavy water

intake,

North of the Mitchell River the Burma Malay Ltd. are prospecting the
Pinnaeles area wnicn 1s optvimistically regarded as a potential source
of copper by the officials of the State Smelters. The only infor-
mation available 18 a report by Mr. H.H. Bieske of the Smelter staff.,
The results of the investigatior by Burme Malay Ltd. will be awaited
with interest,

CHARTERS TOWERS DISTRICT

Several scattered copper lodes in immediate district of Charters Towers

~ only the Carrington mine was a large producer. This mine was
recently deﬁﬁ%ereg and inepected officially by an officer of the Mines

Department, who considered that values in the bottom level were un-
payable,

The Einasleigh Mine was a relatively large copper producer from 1901
to 1921 when the mine closed because of the low price of copper. It

1s developed to 580 ft. level and the ore reserves are unknown, This
mine warrants further investigation.
*

The Ninety Mile Copper mine, about 85 miles east of Einasleigh and

2k es Irom calrns 1s a very promising lode. Proved reserves are
about 1,000 tons of ore averaging 20% copper, S5 dwts gold. About 16
men are employed on this property which is producing ebout 50 tons ore
per week, The mine is owned by Mr. J.H. Norcott, who has other in-
terests and who is eontent tomine a small tonnage of highly profitable
Orce The developments at the 90 ft. level have exceeded in size and
value the expectations based on the original shallow developmental work
-~ the original outerop had been worked and abeandomed before Norcott
took possessions The lode is almost vertical end of considerable
length. It 1s of distinet promise as a source of additdonal copper

end should be vigorously developede

OTHER COPPER AREAS

The gold-silver-eopper ores of the Mt. Perry, near Bundaberg ocour as
narrow fissure veins. The Kennedy lods has been worked to 1200 ft.
depthe The oecurrences are best suited to small company operations
and no great produstion of copper could be expected from this source.
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AL Mi. i@lse , near lI'roserpine rooul O tons par week of ore
aversgilly <, voppsr zuad 6 028 4old er ton is despmiched o
Chilla oe Smelters, obut there is no likelihood of tonna.e incre:se,

Merr naCkay, the copper lodes oi lo.nt Flora, kouni Crasumze and Liount
Speucer have attracted atteniion. rhe Mount Flors lodes nave
d&atinet sosusinilities ss tuere is 004 evidance o persistence along
poti. thelr ctrik.e direction end 1n depth. AL Mount spencer the

iine Vale lode is hoelf = mile lone ~nd containsg lenas: of copper ore
Bgporaieu oy relavivery large vlanksy only high grrae ores cun
profitaoly ve nined on account of the narrow lodes and lon road

«nd reil wansport to smeliers. The asreas are, however, sorthy of
detailed investigations.

Wear rilkivan tiere are several couper flelds including the Black
Snake, Munna, Hount judlo and calgoge The prospects of this
are- sre not as promisin, as seversl others mentioned.

In the gtanthorpe district a numuer of arsenie, tin ond copper lodes
have bee:n worked. ‘The jilverspur mine produced copper, but the
vilue of t.ds property relles meinly on an increased price ol silver,

ouanary of frospects of “uecensiznd ana Copper Areas.

fne Mt, Chalmers aine has been the subject of a prewious report
wnd teking into account the known tonnage and va:lue o ore reserves
-nd the favourable location in relation to ra.lwa; and irestuent
plant at Mu,., Morgsn, this property demendsa ingpz=ction. The only
rezl problem is the mining of the orevody, &3 aeven under the wvest
conditions of preservastion oi tue olu workings the nining or this
orevody will dems.d close sttention end skill, The future

of this pr perty cennot be a:sessed until the mine has been
dewstered.

The Cloncurry field dewsnds aitention, more so, on account of the
possibllity of defininy econowmic copper lodes in the Mt. Isa iilnes,
should Mt., Ise iines Lid. decide Lo exploit the orevodies in tueir
lesses, a most fortunzie positlon is creaived for the development
of the Cloncurry fiela, e then have s large, technicsl nnd highly
skilled organisstlon aveilnole Jor investigation of thae mines of
the “loncurry area, ~nd there is 0 doubt thai sny gronee of
woverament monies will De wisely spent. lLvery assistsnce should be
Ziven for tue development of this ficld by the Mt. Isez Co.

The mines of the Chillagce snd far northern aress are undoubledly
clogely walched by Governazeni orficisls as potential producers
for the Chilleggoe State Suelters, Thare is no doubdt tist with the
combination of the hi_hsr copper price and the known symp:nthetie
practical assisiance of tue ;ueenslend Gover:ment Lhay this area
wili receive assistance and sttenvion from the State,

The 90=-iile Copper mine nerr dnesleign is definitely worlhy of a
vigorous driliing ~nd deveiopmentar camjpeigng other proalsing
aress should be considered afier the anove recomnendec minss have
recelive : sttention.
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SLAND CO 0
dear T ducpase Price
1911 20,383 56 10 0
1912 23,120 73 9 1
1915 23,655 0 5 8
1914 18,425 60 13 7
1915 19,705 72 10 4
1916 19,518 116 1 3
1917 19,062 115 16 10
1918 18,979 110 0 1
1919 9,997 95 5 7
1920 15,897 97 12 7
1981 2,488 69 8 5
1029 5,104 62 19 11
1985 6,848 72 16 5
1984 5, 630 68 11 0
1985 3,909 67 4 0
1928 1,816 6518 8
1987 3,741 62 9 6
1928 2,786 69 12 6
1929 2,745 25 17 8
1930 2,930 6 0 3
1951 3,135 55 6 6
1978 3,136 45 9 5
1933 2,941 4517 8
1934 2,906 41 19 4
1935 2,900 44 12 6
1976 3,828 55 12 1
1957 5,149 752 0
1938 4,458 57 511
1979 5,798 » 62 6 0
1940 ) 6,907 75 4 6

For details of more important producing districts see
Table E.



TABLE E (Page 1) - .

COPPER PRODUCTION OF DISTRICTS IN QUEENSLAND

Districts 1911 1912 1913 1914 1915 1916 1917 1918 1919 1920 1921 1922 1923 1924 1925 1926

Cherters
Towers 304 26 26 1% 28% 54  49% 19 1% 2
Chillagoe 789 417 esoi 1%5} 5922 94% =204 6L 1 218 101% 80% 651% 355§ 185 8ok
Cloncurry 85103 10435 9771% 8215 9880 9908 10189% 11625 4346 7672 89 325 S51cg¢ 261 982  1098%
Etheridge 10964 1241% 1297 1884 18t 62 74 112 3 1139 814 172% 23% 5% 1% )
Gladstone 2013 17653 739 995% 680 9228 744 187 175% 147 23% 2% aii 464 - 1
Herberton 154 189 163 44 192 586 565 206 94 409 98 40 1554 83% 91% 21
Mount 5264 70683 7648 7796 8018 7646 6971 6855 5332 62634 1289 44834 48471 4865 2634% -
Morgan
Mount Perry 5624 443 10442 318 3533 175 176 52% 16 45 5% 1@ o 9 8 7 3%
Rockhampton 1834 1345 2246 590 - ¢ - 11 - - - - - - - -
Others 128¢ 1894 ge 111 391 85 89% 50% 28 3% 72 0% 15 7 6§ 2%

20383 23120 23655 18435 19703 19519 19082 18979 9997 15897 2428 5104 8242 5630 3909 1216




TABLE E (Page 2)

Districts 1927 1988 1989 1930 1931 1922 1933 1934 1935 1936 1837 1938 1939 1940
Bowen - - - - - - - - - 10 19 23 23 £8
Charters Towers - 1% 4% 1 - 7 4 - 1 5 52 1093 185 186%
Chillagoe 8 K 3 16% 39% 51 273 173 23 1493 105% 93 783 78 79%
Cloncurry 2805 2339 3377 2168 2316k 2597 20873 1878 14174 1868 2720 1562 £2083% 16874
Etheridge - - 63 4 5 2% 20} 4 43 52 157%=x 4 43 3
Gladstone - 12 64% 75% 11% 523 16 212 6% 6% 23 13 2% 24
Herberton - - 84F 3504 5968 4308 3593 2123 1472 1283 146 169% 123 169
Mount Morgan 812 430% 180 276 150% 14} 423 756 1166 1675 19613 2488 3299% 4699
Mount Perry 13 10 6% 53 4 33 3 92 5 23 8% 73 5 4%
Rockhampton - -  x - - - - - - - 18% - - 1
Others 3 3 832 9% - 1% 9% % 23 283 16k 4% 342 463

3741 2786 2748 2930 3135 2136 2941 2906 2000 3888 5149 4458 5798 6907

# Including Ninety Mile Mine (J.H.Norcott) previously included in Charters
Towers im other years.
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N.S.W. COPPER /AREAS

COERA_AREA

The only important copper producer in N.S.W. is the New Occidental
Gold Mines Limited from their New Cobar Mine. Their production
may be increased from the adjoining Gladstone and Chesney leases.

It is believed that the Gladstone lease will ultimately be obtained
by this Company.

Chesney Mine Owned by New Occidental Gold Mines and adjoins the New
obar Mine, Ore reserves are glven as -

Jlus 465,930 tons 2.44% copper, 0.9 dwts gold, 7.0 dwts silver
probable 44,560 ® of similar grade

510,490 "

Since 1904 when the mine was acquired by the Great Cobar Mining
Syndicate, 307,000 tons of ore have been mined, A typical analysis
of the ore shows about 124 iron and 65% silica with a mineralisation
of chalcopyrite, pyrite and pyrrhotite. Average working costs for
1913, when last operated were -

s d
Mining & development 15 4

Milling B é

on a 20,000 ton per week basis.

According to Geo. More, who was conversant with the last mine
operations, the ore reserves are recoverable by the method of

open stoping and filling. The length of ore of No. 4 level is

about 800 feet and the lengths decrease uniformly at each succeeding
level to 300 feet at No.8 level. Geo. More states ®thus, the orebody
appears to be tcarrotting-out! as the orebodles of the Great Cobar Mim
also definitely tend to do.® He estimates that the capital cost of
re-opening the mine for production of 90,000 tons of ore per annum at
£101,500. This ore tonnage will produce 8,334 tons £5% copper con-
centrate containing £,08% tons copper and of a gross value of £220,850

at present metal prices.

However, this will probably be dealt with in the report of the New
Occidental Board of Directors to the Coimittee.

Great Cobar Mine

It is estimated that there are 850,000 tons of ore containing £.3%
copper at the lowest level - 1,500 feet from the surface - of this

0ld mine., Output has exceeded 4,000,000 tons of ore.

The production costs of copper during the last uninterrupted four-
weekzy run of this mine (February, 1919) were £113.1s.8d. per ton
electrolytic copper. At the time the basic wage was 10s.6d. and
47.3% of the cost was for wages. Costs, under present operating

conditions, would be in excess of the above figure.

nsidered at

e should be co
that this ore reserv B onipment.

onsidered
It is not ¢ the depth and high capital cost o

present on account of

Mount Hope

Discovered in 1878 and floated as New Mt. Hope Cogpany %g %88¥f Igis
n shaft to 348 feet in de th and opene evels a
gg?gﬁg ,%f§%;82§€f and83£b feet, but most ol the ore was obtained from

an open cut. Operations of this company ceased in 1902, During 1906
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to 1908 22,840 tons of ore were treated for 689 tons copper. The
Mt. Hope Limited in 1913 introduced the Pechey leaching process.
Total production of copper exceeds 5,700 tons.

Phe lode as at present developed appears in the form of a lenticular
pipe. The limits of the orebody both longitudinally and vertically
heve not been defined. The present depth of 340 feet considering the
dimensions of the lode, the water level and extent of secondary
enrichment is insignificant., Ore reserves are 53,000 tons averaging
4,5% copper.

The ground is apparently strong enough for flat back open stoping
wit?hfilling, and the orebody may yield 1,000 tons of 4% ore per foot
dep .

This property is definitely one of the best 'bets! of the New South
Wales copper mines.

Nymagee Copper Mine

Production - 24,408 tons copper from 422,630 tons ore from 1880 to
1916, A summary of ore tonnage above the 800 ft. level based on mine
plene and sections from calculations by Mr. E.C. Andrews, Geological
Surveyor (1916) shows -

144,500 tons assaying 3.4% copper
85,000 " " 8.04 "

The copper produced was well known for its purity and absence of
deleterious metals. The mine was seriously hampered by the high
gost of cartage to Hermidale.

Crowl Creek - Shuttleton Mine

Situeted asbout 17 miles S.W. of Nymagee, First prospected in 1800,
Mein shaft 760 feet deep and the lowest level 730 feet from surface.
62,600 tons of ore have been smelted since the beginning of opera-
tions for a yield of 2,873 tons eopper.

Summary of Cobar Area

The Cobar mining region includes within its limits the most important
copper deposits yet developed in New South Wales and covers an area
of 10,000 sq. miles. The chief mining districts and mines are:i-

(1) Cobar district proper - (a) Great Cobar Mine
b) Chesney Mine

¢) New Cobar Mine

d4) New Ocoidental Mine

e) C.S.A., Mine

) Tinto Mine

g) Cobar Gladstone Mine

h) Queen Bee Mine

a) Nymagee or Mouremba Mine

(2) Nymagee district -
ib Crowl Creek - Shuttleton Mine
a

(3) Mount Hope district - Mount Hope
(4) Girilembone district -
() HBermidale district - (a)Budgerygar Mine

(b) Budgeryger North Mine
(¢) Bonnie Dundee Mine
(8) Bobadsh district =
(7) Tottenham district - Mount Royal Mine
Bogan River Mine
Ace and Underlay mines
(d) Carolina Mine

(e) Albert Waterholes

ooUP

At the present time only the New Occidental Gold Mines are operating
in this whole area.
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Other New South Wales Areas

Copper ores occur over widely separated areas in New South Wales.
It is considered by the N,S.W, Mines Department officials that the
two areas of Drake and Attunga are the most promising after the
Cobar area.

At Drske the orebodies are small and the ore types often complex
carrying lead, zine, silver and gold, beside Copper. Some of the
mines have only a copper-gold association. The provision of a
suitable customs concentrating plant in the locality would probably
enhance production.

At Attunga the copper-gold lode oecurs at contact of sediments and
grenice. Ore depositina is irregular and bunchy.

The N.S.W. Minea Department is not hopeful of any great increase in
production of "gougers" ore by the increased price of copper and
estimates that the total production from gougers, working parties,
and small syndicates will not exceed 2,000 tons of 10% ore, or

200 tons copper, per annum.

Mount Hope and the larger abandoned mines of the Cobar Shield are
considered by Government officials to offer the best bets, but then
only if the eeonomies of production are subjugated to the urgent
national necessity for increascd coprer production.



30.

NORTHERN TERRITORY

REDBANK OR WOLLOGORANG DEPOSITS

Locality: 15 miles west of Queensland border; 50 miles south of
1] of Carpentaria.

Production: 695 tons 34,5% copper from 1918 to end of 1940.

Geology: Ore bearing rocks confined to volcanic flows interbedded

w sediments. Surface outcrops masked by rock debris and laterite.
Ore shoots variable in size, the largest (Red bank) being 200 ft. by
150 rt, maximum, with limits not fully defined.

Most of the ore has come from surface open cuts less than 25 feet deer
No primury sulphides have been disclosed, but deepest shaft is only
76 feuet dcep.,

Prospects: A legitimate field for prospecting. Eequires costeaning
and &Iamond drilling. Geophysieal survey by Aerial, Geological &
Geophysical Survey of Northern Australia recorded a number of
scattered conductive zones but results generally were 1ndecisive.

The area is poorly accessible. The nearest port is Massacre Inlet,
64 miles distant by road, on the Gulf of Carpentaria. During the
wet season from December to April the road from Burketown, 174 miles
distant, is impassable,

Only luggers drawing a meximum of €t'é" can operate at Massacre Inlet
on spring tides. Lightering would be necessary with vessels of any
size., The only service available to Massacre Inlet 1s the lugger
"Leisha®™ of 90 tons freight capacity, which calls at Normanton,
Burketown, Korumba, and Roper River five times per snnum., The maximm
pumber of trips which could be undertaken per ennum would be ten,
equivalent to 900 tons of ore. Freight rates approximete -

Massacre Inlet to Cairns 50s.9d. plus 15%
Townsville 55309d0 w "
Brisbane 608.9d. " "
Sydney 80s.0d, " "

The lugger "Leisha™ would deliver the ore to Norizanton which is servel
by the S.8, "Wandame" of the same shipping line, John Burke Limited,
Iuggers cannot be purchased today and Mr. Burke informed me that he
would not be able to obtain additional shipping eapacity. Hence
freight ratee would total -
Per ton

Redbank to Massacre Inlete-motor truck . O.

Massaore Inlet to Sydney - ship 4, 0. 0

Sydney to Pt. Kembla - ship 10. O

£10.10. 0

The owner ol the deposit - Mr. Masterton - has found it more profit-
able to sell the ore to the Electrolytie Refining & Smelting Company
at Pt., Kembla rather then to the Chillagoe State Smelters. The above
freicht rete is equivalent to 11.8% copper, so that only very high
grade ore can be realised with profit,.

Summary: The Wollongorang deposit is a high grade surface copper
Eeposf¥, the limits ofnwhich are not defined, The area is diffieult
of access and during the wet season from December to April is
practieally isolated for transport facilities., Shipping of are from
Massacre Inlet ean only be underteken by luggers, and if larger ships
are used, lightering is necessary. High freight costs demand at least
25% ore despatches. The area is worthy of investigation by general
prospecting methods with drilling into the sulphide zone.
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WESTERN AUSTRALIA

WHIM CRLEEK

Location: About 50 miles from Roeburne and 14 miles south of Balla Balli
on the coast; 2%t=6" railway line Balla Balla to mins, 80~ton lighter
cen enter Balla Balla, but ocesn-going boats within five miles.

History: 75,000 tons of average grade 31.,2% copper hand-picked for
overseas disposal or leaching on minme.

ease Holder: Private syndicate - H.H. Carroll, manager, Wiluna Gold

hes, and F.B. Norwood, Wetsllurgieal Emgineer, Kalgoorlie, are
members. 4t present under option to Mining end Industrial Finance Ltd.
London {de Bernales intercsts),

Ore Reserves: Blatchford (W.A. Department of Mines) estimates 60,000
ons 4&- copper in pillsrs; 80,000 tons in surface dumps assaying
3-4% copper.

Whyte (underground manager, Wiluna Gold Rines) estimates 1,000,000 tons
4% copper could be developed in oxidised zone. R.C. Wilson (W.A.
Department of Mines) believes that no rellance can be placed on this
estimate, but that the ore body 1is extensive.

A4 drilling campaign proved persiscence of orebody and th: sulphide zone
contains pyrite beside copper minerals and sphalerite and occasidnally
galena.

Orebody: Flat dipping 25° from horizontal., No defined walls, Length
of workings 1200 ft. elong strike and 700 ft. in direction of dip.
Width varies 6 ft. to 12 f£t. with 40 ft. in places (R.C. Wwilsomn).
Blatchford states copper occurs over 2700 ft. length of strike.

Prospects of Increasi Ore Reserveg: Work to date has been confined to
mIn%ng o Tloher areas with nand-picking of cre for shipping overseas
or for leaching. Appears to be a reassonable expectation of increasing
ore reserves considerably, but the 80,000 tons in surface dump contain-~
ing 2,300 tons copper would permit commencement of operations whilst
mine development proceeds.

Ore Treatment: Norwood claims spplicebility of segregation procesas
Involving orushing and roasting with charcoal and salt followed by
classifications and flotation of cement copper at total cost 23s.68d.
per ton for milling and treatment.

Total coste of copper production at Port Kembla not less than £60 per
ton working at rate 500 tons per day yilelding about 8,000 tons copper
per annum,

Metallurgical procese not proved &nd would recuire pilot plant opera-
tions for at least one year (G. Lindsay Clark).

Actual Position: Reserve position and value of ore body substantiates
olalm thet This property is a potential producer of copper, providing
metallurgical treatment is smlved. Chief drawback 1is inaccessibility
of area with subsequent difficulties of accommodatlon, housing, main-
tenance of supplies; low rainfall of 10 inches per near necessitating
water storage reservoirs and this position needs investigation. Present
shipping position doubtful.

F.B. Norwood, metallurgist and a member of the holding syndicate has
recently visited the mine and reports that power plamnt, crushers and
buildings are available at the minme. He estimates that with Common-
wealth grant of £60,000 production could be commenced within 9 months
if preference is given to manufacture of necessary plant, by
Australian firms., He again emphasises that the segregation process
intended for this ore has worked satisfactorily in Katanga, Belgian

Congo.



The W.A. Mines Department advises thal if the above ment ioned option
is exercised, either the State or Commonwealth Govermment will be
agked to loan half the sum of £60,000 mentioned.

RAVENSTHORPE DISTRICT

Copper lodes occur near margins of granite intrusions., Total output
about 100,000 tons ore. Gecld 1s verying emounts is associated with
the copper ores.

The Beryl Gold Mines Ltd. some short time ago arranged to erect a
plent with a capacity of 1,200 tons monthly for the treatment of
copper-gold ore. Estimated cosv.of plent was £30,0C0 but owing %o
wer restrictions the necessary funds could not be obtained from the
Londou Offise of the Company. Now engaged on treatment of accumulated
tailings with the objoct cof completing the plant from the profits of
same. This will take approximately twelve months. I have written
to this company seeking additional information re ore reserves and
statement of the whole position., The ore everaging 1,5 to 2% copper
end 5 dwts gold per ton and it 1is believed that the organisation is
oconnected with Great Boulder Gold Mines.

There are a number of gougers in this distriet but the ore realisation
is faced witn heavy freigant caarges to Pt. Zembla. In order to test
the possibility of additional copper produetion from this source,

the W.4. Department of Mines have approved of an advence to one party
of 40% of the estimated net value afier trestment of a parcel of 50
tons, to Le sent to Pt. Kembla. If successful, the Stete Departiment
will give similar encouragement.

MT. MALCOIM

Near Fulsminna in the Mt. Margaret gold fleld. This mine has
produced about 60% of the State's total sopper produetion. Productior
of ore about 85,000 tons conoentrated in bonanzas and only worked to
shallow depths, For several years thies mine was operated as a source
of pyrite for acid and fertiliser renufacture, but this was only
economio with the ereation of a favourable rail freight,
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50UTH AUSTRALIA

South Australia was s most important copper producing State for many
vears, but since the elosing of the Wallaroo-Moonta Minea in 1923 the
output has been insignificant.

Copper lodes are well developed over large areas of Pre-Canbrien rocks
The discovery of the Keapunde mine in 1842 and the Burra Mine in 1845
were responsible for the production of rich copper ore. The Burra
Mine operated until 1877 and produced at leas? 234,640 tons of ore
containing 51,622 tons copper. The Kapunda mines closed in 1879, and
the only authentic record of output is from 1870-1879, during which
period 11,235 tons of ore averaglng 16,2% copper end 1,484 tons
precipitates assaying 84,25 copper were sold. This ore was extracted
from the open cuts and previous to this period the value of copper
produstion is reputed to huve beoen one million pounds sterling.

The wallaroo mine wus discovered in 1860, and the Moonta mine in 1861,
These mines produced consistently until 1923 when operations ceased.

WALLARCO-MCONTA AHEA

The ore bodies in the old mines of the district are conaldered either
to heve been worked out or are too small in magnitude and grade to
warrant the erection of plant for further produstion.

A survey of the cossibility of rzopening the mines of this field was
mode by the Director of Mines - Ox. L. Kelth Ward - 11 1940, end he
eonsidered thet there are insufficiont ore ressrves in vhe distriect

to warrant re-opening of the minea. There are mo outcerops of orebodies
in the Mocnta-Kadina-Wellaroo area and the surface is prectically a
level plain over which there is an almost cont inuous cover of iraver-
tine limestone. Muech drilling has been done by the South Austrelian
Mines Department to ascertain whether orebodies extend beyond the
limits of umderground workings, but without success. Forty five
arill boles were bored in the Kadina-Wallaroo distriet.

Following representations by lir. R. 5. Richards, M.P. in 1933 to the
S.A. Government, Sir Herberi Gepp visited the arca zné ths outcome was
tue launching of the Moonte Mining Soheme which operated until August,
1¢32. This scheme provided for a co-operative busis of mining and
willing ores raised by uncmployed miners of tie uisuvrici., Both the
Commonweelth and State Govermnments granted monies for the equipment

of mining and milling plent, and the operations were controlled by
the Department of Mines. During the period 41,550 tons of ore
averaging 2.7% copper were treated for the production of 3,474 tons
eoncentrate assaying 28.38% copper and containing 985,56 tons copper
and 507.62 ozs gold. The total expenditure involved was £60,680 for
ths produstion of 259,292 value of metals. The value of +the seme
produstion today with eopper at £90 per ton and gold at 29/15/- oz
would be £93,649. The scheme closed ®owing to the complete exhaustiox
of ore reserves" (S.A. Department of Mines, Mining Review No.57).

Mr. S. B. Dickinson, Assistant Government Geologist, ie at present
engeged on a survey of the [ield ¥o investigate the possibility of
reopening some of the mines of this area.

Kapunda Mines

It is evident that only the easily obtained ore was mined in this ares
which has been subjected to prominent block faulting. The exhaustion

. of rich oxidised ore and the metallurgieal difficulties of ireating

the lower grade sulphide ore eoupled with a large inflow of water
were probably the chief causes of cessation of operations.
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A survey of available information ooints to a possible tonnage of 190
tons of copper ore per foot deptn over a length of 2700 feet and a widtk
of shear zone of 500 to 600 feet. The grade would probably be about
15% copper. Any work on this area should be preceded by a diamond
drilling campaign.

Burrs Mine

Little eccurate information is available as to the behaviour of tuis
large, rich, outcropping lode below water level., Its past production
is most impressive and there is no doubt that t.e possibilities of the
gsulphide zone of this mine should be explored. Ore reserves are
practically nil, and the investigation of this and similar properties
requiring drilling should not be considered until the possibilities

of mines with known reserves are assessed. It is, however, a legitimate
drilling Det and one that has been too long neglected when considered
with a knowledge of past production.

Mount Gunson

This deposit of horizontal to sub-horizontal cupriferous sandstone is
being operated for the production of siliceous flux required by the
Broken Hill Associated Smelters, Pt. Pirie. Present production rate
is 350 tons per week of 3.5 - 4.0% copper ore contal ning about 80%
silica. Ore reserves are unknown but as the ore is mined by cheap
open cut methods, the copper pearing beds will be mined to their
economic limits. Mineralisation consists of malachite, chrysocolla
and chalcocite, Thus the ore is not amenable to simple concentration
metiods and there is no immediate prospect of tonnage increase.

Dome Rocg

This snall copper mine is situated about 24 miles north of Mingary and
about 70 miles from Broken Hill, It is at present being geological 1y
surveyed by the S.A, Mines Department. A small production is obta ned
but a recent Government sa.plin, of mine dumps showed 1,485 tons
averaging 11,74% copper. This will probably be dispatched to Pt.
Kembla. The report on this propert. will shortly be available.

Kammantoo - Bremer

About 36 miles S.k., from Adelaide.

The Kanmantoo Mine was investigated in 1938~39 by Austral Development ¥
Pty. Ltd., who sunk a new shaft 170 ft. deep and at 168 ft. drove westi
152 ft. from which four holes were drilled, The results did not

prove the continuity of the economic ore, which appeared to be in
small lenticular formation.

The Bremer Mine ceased operations in 1807. It is reputed to have a
lode 16 ft. wide aversging 14% copper at the 600 ft. level., The mine
has & heavy water intzke. An- investigation should be confined to
drilling operations.

NORTHERN ILINDGRS RANGE S

This area of ancient Pre~Cambria: rocks contains many copper lodes.
The best known mines were the

Appealinna

Blinman

Mt. Lyndhurst

Mt., Burr

Nilpena

Nuccaleena

Oratunga

Parabarana
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Paul's Consolidated
sliding Rock
vudnamutana

Ti.e Blinman and Yudnamutana mines were equipped at one time with

smelting plants. The Blinnan mine was stoped to the 70 fathom level

ond for the lust three years ended 31/12/13 about 300 tons of

17% ore were marketed. Since thatl date operations have been confined

to gouging small seams above water level, The lode foruation is
from 30 to 35 feet wide with cross seaus of richer ore. This is
another diasmond drilling proposition.

The whole or the northern Flinders Range area is deserving of a
statistical and geological survey which must necessarily precede
any investigation of intended exploratory work.

summing up South hustraliea pos~ipilities, there is no moderate
cized mine in this state possessing sufficient ore reserves, which
could be regarded as a producer of copper for the immediate war
efrort. There are, however, several properties worthy of driliing
canpaizns. Th2 report of the Department of lMines on the Wallaroo-
Moonta district will be of interest as it is believed that the
concentrating plant operstea under the Moonts Mining Scheme

is intact end that there is a sxilled lebour force svailable for
opersting any mines recomaended by tue Department.



ol

36,

TASMANIA

Apart from the famous Mt. Lyell district, there are no important
producers of copper ore in this state., The Tasmaniau Departuaent of
Mines have drawn atteation to the Scamander, Blythe, Dove River and
Nicholls Han%e fields. These are all in the nrospecting stage and
call for geological and geophysical surveys with drilling of the
more favourable areas, No ore reserves are availsble from any of
the deposits.

Scanander Field

Zituated in the North east of the island. The ore occurrences consist
of grouus of parallel chalcopyrite bearing veins with arsenopyrite
marked by gossan outcrops. Al present can only be considered as
prospects. The Mines Department estimates that 3,000 feet of
drilling is reguired to tesu the prospectis of this field.

Blythe Mineral Field

oitucted in the north west of the island. At present being surveyed
by the Field Geologist of the Mines Department.

Dove River

wituated in north west ox islana. The limited exploratory work to
date has failed to locate payable ore reserves. The area is
difficult of access. Prospectimg stage only.

All known deposits of copper ore in Tasmania excluding the Iit.
Lyell field can only be considered as prospects; and should only
be considered after the prospects of mines with known reserves have
been assessed.

(Sgdo) M. M&Wbyo

Broken Hill.

July 23, 19%41.
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he liazbers,
Oeogper «nd Beuxite Curttee:

BEEORE O DEGATERING WE. CHARM RS ML

In secordmmoe with instruciions recelved fruoa the Copper end
Beuxite Ccmcttee, I inspeoted the Kt. Chalmers aine on 13th
Juns, (n the previcus night I met three direstors of the

ite Chalmers Copeny ob logckhampton - [essra. CGerrick, Bright
Lock and Bookere Tho Compony no fupda and the
past two to three years has expended epproxinately 000,
This money hag Deen more or less expended ineffecti from
the point of view of investipution of the mine ny a ential
producer of copper. A ansll battery was arected snd surface
pouning produced siall norecls of ore for troeataent at the
battary nd at Chillagoe eltaroce uch ntions were not
vrofitahles Portlan of the money wss &) in conjunation with
g “tate Covermment aubaidy for & drllling capaign dwding which
soven ddamond drill Rholes were bored aggrege 2351 feut.

Ths drill hale sites were chiosen by otato Ovologist eld snd
were not sucoeasiul in provin: the centimiation of the nain

iite Chalmers orebody} hut only two were bored in faveuwrsble
Joertions $o intersect the orsbedy en its piteh.

v 18/7/1940 the (ueensland Governiacnt offered to make available
to the lit. Chakuers Gomp a aoocplete winding plant and poppet

1end orected by Orione tions Ltdt on the Inglewood Deep
Shoft ot Oymple. dhis te plant (itemised later in the
reoport) was aveiloble foxr 000 for sny socurity glven by the

JoEpenYs

Leter in the same month ¢ onell wineh wd »-ling plent with
suitrble dDoller was oiiered by the iiste Governmant to the
Company, :nd Ithough the offer wus soknowledged, nothing was
Lone ﬁ';zy the Conp:ny to preceocd with, or plin, sy dewatoring
crmpal .

The Conprny had wneuccessfully tried to raise £30,000 Wy publis
subgeription in June, ASLO.

Darding o vieit to | ton by the !intigter for !iines =

#r, Gledson - an 29th ‘pril, 1 the Department's offer of
the sncll dewatoring pl:nt was agedn meds, dut in the mesmntine
the Company had approsched the Pedersl Goverment for an
sdvoance of £30,000 to dewatsyr, sample snd equir the mine for the
production of 1500 tons ore per week in socordemce with thelr
oonsulting ensineer's (iv. O... Wallags) rroaposals snd es

fhe Conpuny direcstors informed .ines Inspestor Crrlaon of
“oakhamtan m 38 June 1041 thet {f they ocould receive
Comonwerslth Govermaant assistemoe thay proposed to purchsse the
(ricmo “xploretion's plant at Gymple and une it to dewater the
mine. Thay hed no propesrls ror persommel :n sup-rvision, but
expected that tholr Consulting ingineer allose would recamamd
s man ~ whon 4t wos thoupht would be iire Cen. llore.

e Capany's propossl to the Federsl Governnat "was for a losn
of £30,000 or altermutively for & provisiocn of a guarentee to

a Bank tor en overdraft of £30,000, swch funds to be uaed for
the purposes of dowa and repairing the Copeny's mines to
parmit the sxtraction of 75,000 tons of ore per s for railage
t0 the Lount Horgen Itds) IUNGE eese 10 producs an cnticlipated
yield of 1,842 tons of refined copper 5299 0z gold por
enmami =nd slso for the rurchese of necessary plunt and to '
repay the ‘meenslsnd ‘incs Ucpartment o debit of £2242 (principad)
It is = condition of the loan or gusrentes

Capy sent to all nebers & 3/7/15k1.
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that the Campeny sh-ll ogree that followin repeyment then a1l
ayeilable profits ahall be lomned to the Coverrment without intarest
#a Lo the pericd of the war or a3 £or £ive years vhich ever is the less

This proposal forr aid would have to be eongidsrsd with the estiii - ted cos

of additiona) e«;g;pnwt at Ut, lorgan fer treastment of the it,Chalmers o

This cont ssnesced et £52 wwmwcﬂh ‘would &lko be

the subjoct of a loan eppiieation to the Jou:onwecl ermmacnt, making

mtal Corwowerlth lomn of 82,400 to the Ut, Chelmers onterprise as a
ﬁo !

This however, an be dlgscupsed latey rnd the lmmedlnts scope of ny inves
tir~tion is to deodl with propossl sand coat of wawsatoring of the it
Uhalmors Mino.

It 13 oaly poseidles to jewater to No. 3 level (300* & 1ecving the de=
wetering of the 350 £, inter.cdirte level rnd lloe 4 lev:l, n-dther of
which is conncated to the -¢.th shatt, or -ny chaft fron surfzpee, to be
serricd out by m olestric.llywdriven pamp Af nd vhan these levels nre
required to produse oro, Yo eredit for thic postpovied devetering is
tekon Into aseourt in thix repowt as 86,4 of the OrG resorves
wdst above Nos 3 lovely thie additicmd Gew:toring esm well be poatponed
for the present.

Avellekhle inferotionm froc: sien vho wepe conversant with the mine
oper-tions prior to 19} sugsrest that the mine vor) are relatively
mmamgammmahmaeumew e drainage
at'ter umatering. . '

Rynddokle far wwetarineg to 300 . lovels
ls Small plant availsble from Guoamslend Hines Depertrwnt 11./6/41.

¥Wingh = double eylinder -« §" dias x 12" stroke, 3' dla, drums
12 Bp ot 200 lbs ntam;::mmmahlm.ﬁg'wh amd at 165 repete
peared 5 1 1 Rupe spocd apprexe 308 £$. por mimutes. .

22 Hp é*arfnbla Bodler snd dershall & Jens engine wity sedr 10"ata,

Terporary hesdgesr «nd two new 100 gals buokets. Capasity 5,000
geles por houw. !

> sy
‘ neensglmdi sroment, stonding erected and housed nt
Inglawood Doeg shaft i@, Evected by Opdomo Exploraticms,l?
Headfrecio Duilt atn;wzmx erigl =nd pla ¢t wos ;ut ago’&harm’? e
sond sccondhand units and materisl.

I fnavected this plint ond found 1t 4in geod eondition with 1)
exposed suntaces creaned, Cne vooden haft leg which emn
ceslly Be replaced, was cnteeaton, tut receinder of the heade
frsae was in very good conditions The plent includes s

Gne L-post pyrumid-type hesdfremc, 65 foet in height to pulloy
gentres; lending trase 24t feet in helght sbove &.
mﬁ tirber cumplete with pullays wﬁtum ] -

tne Mlo—gyl‘ inder, double looss drum, 1lst motion winding engine
~ 6ylinders 1 ma:&tv};mmmzm,mamau .”
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Two Cornish boilere, each 2 £t. long by 6. ft. Al flue

mms&mmimmum grate gize 6 £5. Yy

3i feety lest aertiricstc 80 1be working pressure.

Two Doiler feod pumps ~ on: Rlake smd ome iorthington.

(ne boller injector (cold water).

tne boiler stock (steel).

giw stocl wire hofsting ropea, ecch 1500 £t in length by 1} in.
Be

Une empine houge of wood with gedve ipon covering, gable rooled,

32 fte long by 2 Tte with 18 ft. walls. ’

One boiler house 32 £te By 21 foe of similor oconstruction sttached
to engine house on south side.

ine rdy coproeasor roua 23 £t. by 12 ft. of aimilay construction
skillioned on north gide of ongine houses

(Hote: «4&r compressor of old tyse in romm tut prectlonlly useless).

tne affice nd store building of wood with gslve iron gable roof
£te by 12 fte

Cne Bleoksmith's ahop of calve iren, 21 f£te By 11 f't.

‘ne gtesia gage.

Avout 80 lenpgths 2" galve iren piping about 1384 feet,
.,

bt 157 1. §* adne potns

: 3 : in. " :;
# ' @ ke :: W
G- ine

Five machine hoses. .
Two 19 = 58 1be Sx1ldivan Rockdirills
(no megshine dor and sundry tools

Apsuming tenks of LOO gels. ospacity and 40 trips per minute,
espueity of plmat 32,000 grle. ner e he lite Chelmers Copany
hag & 5 Hp kerosene engine -nd pump at the mine vhich would aerve
to punp besdler feod water from the mup.ly well to storage tank of
28,000 gols. eopacity situnted chove proposed beiler install-tion.

3 Ponenas Puoes

Aveilsble fron ‘ustreliecn agonts = . M. Bethune .ty. Ltds,Templs
Courty 422 Collins Htreet, lielboumne.

() (ne secondhund R 4 N Belted dacharge head pump 6" x 1=13/16"
gu:lmm; and :ﬁ«tﬂm 2?%(1)0 a:ggg? 10" L C turdbine driven at“
760 Pypeme Gapac s000 gals, hoay
*Wﬁmwmm. Power requiremeft spprax. 65 Hp.

Prioe feoeDe OF fa0ere Halbourne 830
Dolivery 2 wsclks fron rensipt af order.
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(b) ine secondhond B & N Belted discharge he-d parm, 8" x le13/16"
c_c;%tom ad shalting 1-10 stage 12" L C turbine driven &
1760 repelte capaaity 50,000 » por hour froa 300 feet and
15,000 gals per houpr from 350 feets Power requirenent 110
Hp of yay; shaft.

Prioe £.0uDe OF Lo0ele 6lbourne 23400
Delivery approX. 8 woeks from recoipt of order.

(¢) (nme secondhmd H &4 I clectrie hesd pump fitted with 100 Hp
vortioal .estinghouse scuirrel OP«W yunning ot 460 s Delle
1-15 stoge 12" L O turbine, 8" x * golumn ond shaftine
Capacity 38,000 gals. por b ar froem 30 feot :nd 45,000 geds
Per hour from 300 feet., owor requiresent spprox. 90 Ip.

FI108 LoOebe @ 120e0 Lalbourme £1600
belivery apirox. 8 weeks from receipt of order.

The clsetric head pump 3 (¢) nay be dlaregurded as electric power
would not be avatleble. - primec mover 1s required for the Lelte
driven pumps snd for the unwatering stope u Diesel engine would be
most £lexiblo.

A four-eylinder two-cyele verticel rosaley DR type 110 Hp $S00

M pely Dlesel engine iz erected on & prospectins property near

Rockhamptan (iionesr 3yndicate) but is at pres:nt tied up with a

sourt orders This cost over £1000 seven years age. It ia unlikely
to be free under one manth nd then will probably de offered

public suctiom. 4 aimilar model which has dme six mon

work, is availadle An Brisbenes for imedi:te sale for

This tyoe of cngine would bo nmost suitable for drivinge Pomona

znmp; The collepase of shoft timbers preventing the inastallation of
he pump eclumn :ust be considered as & possidility to hold up any

Fuping csuped gn.
be  Zixe=lASS D¥mulng

This is probebly the siuplest of &ll known nothods of unwatering,
Wt probably thoe moat inerficti nt if econaidered on a powar basise.
The efficiency is largely dependent upon the porcentage of sube
mergunee, 1e.6¢ tho retio of subnerperce to total 1 of delivery
pipés  The Gemth sheft ct ithe Chaimcre 1s belicvad fo be ondy o
few feet dsepor than the Toe 3 leval snd suxiliawy pumping would be
necesaary for a lurpe uroportion of the lower level water, The siw
sonsu ption also increvses papidly as the pareontege of subnwrpe:0e
doorecsesy 0., &l® consuartion in ceft. frus cdr por ~dnute e
gullon weser punped from 300 foct rises (Paa «bout Cs  with 754
guinorgenee $o ahout 2.3 with 2855 subaergonces

The m thod is worthy of eonalderetion on s estsblished minc where
often ample compreaged air is oveiloble snd the only cost 15 the
alr line ad ady 14f£t colwin.

To rndle 30,000 gep.he & comyresser of 1000 o,fte eapacity sad
prine nover would be required, inking the cost prohiditive unlesa
the whole plent oculd be utilised in the actual operating eetipalgne
The condition of the shart below provent wrter level, deing unknown,
alao forces me to mtrongly recwmend s winding enrine inatellation,

Annlysis of jite Chalmers mine water 19355 by the ‘ueensl:nd Minea
Teportaent showed =
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Cadeium sulphote ;a.o cradns per gullon
usgnesive sulphate 12.0

Algalintity ap Calo.Bicerhonate 10,3

Ferrous blcardonate L1

Zing ta 2948

Sodiuns chlorids 10.5

Coppar

Tatal nolids 17640

L touk two somples ~ one fros surface of water shout LU fect
pelow eolliar of douth shalt wui the othar sbout 120 feet helow
wvater level, which returned 127.2 :nd 127,8 grains per gallon
respeetively., Copper content O.75 (Xnins per gelicme The
woeter wns aeid of pH vrluc slightly less than G0 but muoh

of the scidity wia ue to oorvon dloxides It is ALfficwdt to
astimpte She corrosive astion of the water on 1,68 anl pulps,
ut it would eertainly dDe existent. The scidity end sopper
content msy vary within the body of underground water. This
faotor may assune great importance in sy nkaping opor:tion.
ilowewer, I fwel that my propoced puapin: ecampsign of 8 weoks'
daration could e undertaken without fear of eny great troddls
fran this souree,

A N

1. mall plint of portsble boller and eniine 'nd wineh may be
disregarded on zeccunt of long time fretor of twelve manths

for awatering.
e
760
Fpervisian (26 weeks) i)
' S8
A This may be inoressed if ahaft timbers are
not intnot.
h. apming Plans
Comaldering the 6" romsens in “elbourne (2A) and the
8" pamp in Vestern Auastralia (2B) -
AR
Cupasity -~ gals. per hour fraa 300 f£t. 25,000 50,000
Coat of pump, Helboume 830 L2400
110 p Dgami fu;ine 1300
Freight end erection costs 1000 %

£330 #4000
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24 2.8
Tize of delivery yuup to aine 3 witm. g wke.
Time of Anetallotion - S g "
Tiwe of unwatering I L "
rotel tine b & I P L I

The amalley 6" punp is Lavoured.

he  AlR JALS Jurmingt

The cost of sultehle prime mover, compressor and piping would be at
lemat £3500 nd the meinod has the diuability of not allowing for
sy method of sheft repairs and reconditioning. As an auxiliary
$0 the installatien of & winding plont, the Installation has no
adventages ovey & Fomont D

.

Disragerding tue smoll boling pdrat end the ade 140t suiping as
discussed above i

e to dexater goat
Cympie plant 20 weeks 85,030
6 Jamona puap ' 3 £3y130

The Gympie plmt s recon.ianicd fo. lagtalliotio. =a it enubles any
ghalt reconditioning t¢ by dongy -ad the eguipient 1o all hecess
for any oparation of ndr-dng. Tfm Ponone puap instaliction by its
would not womad b o4 shatt work nd in the event of a desision te
proeecd with the brodking of o 500 ton parcel for lits dorgumn ox
admdl r Lvesliipationnd vork, s winding plint would have to e
installoed, :nd this vould probohly De the Gymple plant ca it is
evallahle ot a mivage sMoe in good condlition is suitable ap
e peraciaent ingtall $ilon for mins oparstion.

The inetallrtion of the osenu pump would hove the mine -umped (0

the 300 ft. lavel sbout the sene tiue a8 the Cymple plont was
eroctad at te Chal wPoe vhother this saving of 7 wesks in the
unwatering prosrar® is worth £35,130 to the Governnent under existing
condl diens ¢ n ondy be ccaessed Ly the Caniittee snd is dependent
upen the ur cncy for iaoressed sopper production.

Ky reco:andetion i to ingtal Both the Gympie rlent and the Pomone
- pump. The Niesel engine driving th: l'omena puap will be velusble
for iriving m alr conpressor or gensyvator needed in possible sube
secuent operations. o the estimated cost of 83,160 for both
plints I would add £1840 to covor incidentels ami’n ag parochase of
toola, etos. ~ making n estinmeted cost of £10,000 minimem to dewater
the nine to the 300 f£t. lovel wibin 13 weeks, when the headfrune end
windiang plont shonld «lzo be in comisalon.

Supervislgn:

This is a noat inportint considerntion and the sarvices of a capable
encrgetic mgincey are roquired. Vhe ivnogement of b, kergon
:nfomaed me thot they bave no englnegex ovailables I huve stoted
that the t. Chalmers Comprny nay $ Mye G e K on

re Oy Ha Wellace's yecomuendotions  Mre Hore prected Uyapie
plent for Oriomo Ixplorsticne Tt a0y be possie to arrenge for the
Gueonsland iines Daprartoient to lon the servieds of . hief lilnes
Ingpector Moricy :nd ldnes Inspestor Carlson (Rockhuapton) to supers
vise the wvork, but this rives » Givided reéasponelbdility. Ilpre Cs
Noredsy late Underoround lanager of New Ggelduntal iLtds, 'nd

J. OV iyonsy late of Lt. Isa and Talbot Alluvizis are two qualified
young men who may be avueilobles

BaNlla A7/ o UANEY
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L alDIX e
THE ZINC CORPORATION LIMITED

BROKEN HILL, N.S.W.
July 7, 1941.

A. C, Smith, Esqe,

Secretary

Copper & ﬁauxite Commi ttee,
Department of Supply & Development,

CANBERRA, A.C,T.

Dear Sir,

Mount Chalmers and Laloki

I am sending you coples of summarised reports on the
above properties for circulation to each member of the
Committee. They already have coples of my report on the
dewatering of Mt. Chalmers Mine and Mr. Keast'!s views on
the Laloki Mine, Papua. The enclosed reports will give
each Committee member an outline of the history, ore reserves
and present position of each property.

It is my intention to summarise every potential copper
producer in Australia in a similar mammer. These will be
incorporated in my interim report in accordance with the
enclosed programme of investigation. This should be com~
pleted before the end of next week.

Yours faithfully,

(Sgdo) M. M”:b«y. .




LALOKI MINE, PAPUA.

Source of Informationt

Report by Geo., More 15153140 to Mandated Alluvials Limited. Report by
Geo. More 12316341 to Sir Colin Fraser, Information supplied by
Secretary, Mandated Alluvials Limited, Pitt Street, Sydney.

Locatlons

About 18 miles from Port Moresby, Papua. Connected by main road
to Port Moresby.

Historys

Paken over by Great Fitzroy Mines Limited (Mt. Chalmers) under
direction of Bewlck, Moreing & Company in 1914, who developed &
sulphide orebody estimated to contain 319,200 tons assaying 4.,75%
copper, £.5 dwts gold, 11.4 dwts. silver per ton.

Passed to New Guinea Copper Mines Limited in 1917 who unsuccess-
fully carried out a policy of mining, smelting and converting,
resulting in liquidation of the Company in 1985. This Company
appears to have spent some £%64,000 on plant and equipment, aerial
ropeway from mine to Bootless Inlet deep sea loading jetty, and

3% ft. gauge rallway to Bootless Inlet where power and smelting
works were established. The jetty and railway appear to have
been taken over in 1983 by the Papuan Government for £45,000.

Loss on working account for final year was £94,400. Prior to
smelting the Company forwarded 2,514 tons of ore, averaging 4.8%
copper, to Pt, Kembla, but as the ore was liable to spontaneous
combustion, shipments were discontinued, Reason for unsuccess-
ful smelting appears to have been due to attempt at pyritic
smelting for which the ore was not suitable. A sintering plant
was installed and the sinter produced appears to have permitted
successful non-pyritic smelting. Before the benefit of thils work
could be felt a landslide closed the Lalokl Open Cut and the Bank
foreclosed on the Company's assets. The tonnage of ore mined during
1923-25 when smelting was being attempted was about 35,600 tons
from Laloki Mine and 10,000 tons from the nearby Dubana Mine. More
than 105,000 cubic yards of overburden were excavated to permit ore
extraction.

Lease flolders:
Mandated Alluvials N.L., Dalton House, Pitt Street, Sydney.
Leases include Moresby King, Sapphire, Sapphire King and Laloki mines.

Present Operationss

Smelting operations commenced ist April, 1938 and to 28th February,
1940, the following tonnages of ore were smelted -

Moresby King Mine 6063 tons oxldlsed 1868 tons sulpEide

Sapphire Mine 374 " " 2681 "
Sapphire King Mine 3280 " " 170 * "
Laloki Mine - ie71

10477 n u 5984

|

Production 808.78 tons matte, z0.45% copper, 7.89 oz. gold, of gross
value £65,646. Furnace concentration 20 to 1. Approximate
working profit £18,950.

Since 28th February, 1940, the following tonnages of ore have been
smelted -

2,800 tons oxidised ore 9 dwts. gold 1% copper
2,700 " sulphide " 2 * * 2% *

for production of 470 tons matte, value and grade unknown.
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At present only intermittent smelting 1s practiced because of re-
organisation and extension of plant, which is nearing completion.
Anticipated production average 40 tons matte for next three months,
increasing steadily to over 100 tons per month,

Ore Reserves?
Estimates by -

1. Prior (Bewick, Moreing
& Co.f 1917 319,200 tons (Laloki)

2. Late Chas. Gibson, B,E, 1920 170,000 ™" (above §dit level
orlly

2. E, Hogan Taylor 1980 200,000 " (above adit level
& Dubuna Mine)
4, Late Erle Huntley 1885 £11,0C00 ™ gLaloki only?
5. Geo. More 1940 149,000 * above adit level,
Laloki Mine) value
4.5% copper, 8.5
dwts. gold, 10,0
2 dwts. silver per
ton.

Geo. More, 1940, refers to the ¥exhaustion of the Moresby King and
Sapphire ﬁine and the uncertain outlook of the Sapphire King Mine,® .
whichihave, until May, 1940, supplied the ore for the present smeiting
campaign, .

General analysis of Laloki ore (Erle Huntley) -

Copper 4.5%

Gold 2.5 dwts, per ton

Silver 10 L) LA

Iron 404

Sulphur 40%

Silica 5-6%
Recommendationss

(As outlined in Mr., Keast!s report 5:7141: coples of which have been
circularised.)

1. Appointment of capable, energetic underground manager.

2. Testing of amenability of ore to concentration by the
flotation process with attendant lowered working costs.

Z. Installation of assay office at the mine,

4. Advance of £2,500 to be made by Federal Government to permit
advance and clearing of adit.

(sgd.) M. MAWBY..

OKEN H
1.
MOUNT _CHALMFROS
Location

Eleven miles NE Rockhampton; one mile Mt. Chalmers railway station.

History

Prospecting stage only to 1907, thence operated by Great Fitzroy
Copper and Gold Mines Limited, under direction Bewlck, Moreing & Co.,
until 1914. Avallable records show production 403,000 tons for re-
covery of £.4% copper, 2.4 dwts gold and 8 dwts silver per ton.

Lease Holder
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Mount Chalmers Limited, head office - Rockhampton. Capital:
£100,000 in 400,000 ordinary shares of 5s. Subseribed capital:
£15,476. 5.8.04.

Ore Reserves

Bewick, Moreing & Cot*s. estimate 1914 -

Proved «~ 442,409 tons, 2.73 copper, 2,287 dwts gold above
300 ft, le¥el, made up as follows -

Level  Tonnage $# cu_ Au Dwts__ Fe% Insoluble %

No. 1 35,307 2.65 2,58 16.7 55,0
1-2 107,399 2.93 2,53 14,2 57.2
§-3 237,669 2,56 2.10 10.6 67.0

Inter._6%,034 3.09 2,31 10,0 70.0
Total 442,409 273 2.27 11.9 64.1

Probable ~ (Estimate 27:3:39 J.H. Reid, Government Geologist.)

120,000 tons 2.73% copper, 2.27 dwts gold, between 70 and
225 Tt. levels.

250,000 tons 3.0% copper, 1.5 dwts gold in NE and S extension
of ore body at Nos., 2 and 3 levels.

70,000 tons -~ 2,5 dwts gold, adit level 40 ft, - 70 ft.

Prospeets of Increasing Ore Reserves

The managerial report for the last year of operations ended 31:5:14
shows tonnage mined =~

Dwts Au per

Level Tons & ?'wt Aﬁ_%g dwts Au unit copper
Oe ’ . 2e "G 38 2,283
B 20,764 25.4 3408 Sekl 1.107
3 30,249 37.0 2481 2.89 0.957
Inter. 12,558 15.4 2.55 l1.68 0.851
4 17,0288 20,9 283 1.30 0,583
81,665 100.0 2,70  2.46 0.911

The rapid diminution of gold values at depth is an important
eonsideration,

Seven drill holes were bored during 1937-38 with the assistance

of a Government subsidy, but disappointing results were obtained.
Only two holes were really well placed to penetrate the probable
location of the ore body on its dip. Following this campaign the
Government Geologist reports 27:3:39 "that the lode is a cektral and
richer portion of an enormous zone of replacement,® This rather
implies a pessimistic view of size and grade of ore body below
known workings.

Metallur

During the last year of operation 64,457 tons of ore assaying 2.47%
copper, 2.13 dwts gold, were milled for the production of 12,780
tons oconcentrates assaying 11.0% copper, 8,01 dwts gold, eqnivalent
to recoveries of 88.8% of the copper and 74.6% of the gold.

Selective flotation has improved considerably since 1913-14 and
flotation results today on the clean ore should be better as regards
ratio of concentration, grade of oconcentrate and metal recoveries.
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4.
Operating Costs
Mt. Chalmers Co. Actual Operations G.A.More's
Estimate by Winter 12 moths. ended 31:5:14 Estimate
s d s d s d s d s d
Ore Extraction
Breaking 11 4 8 0.24
aTrucking & raising 2 6 1 9.42
Filling 1 7 1l 6,74
Development 16 1 7.51 11 11.91 22 0
Ore Concentration 5 11.85
Sintering and Bri
, quedting 111,69
Smelting 11 3.86
Converting Reali=~)
sation 22 3 l 4.80 20 8.20 22 3
Transport at mine 1 O
" mine to
Mt. Morgan 4 6 5 6 - 5 6
General Expenses 3 8 l 10.66
Amortisation l 4
227 8 8 21 14 6.77 Ze 9 ©
Value of Ore
Price of copper £90 18,0s per unit
Price of gold 29 15s»0d 0z, 9.75 s per dwt

Proved ore reserves 442,409 tons, 2.73% copper, 2.27 dwts gold

| Value of ore Full B.M. & Co's Recoveries Mt, Morgan's G.A, More's

s, per ton Contents 1913-14 Cu 83.8% Au 73.8% estimated estimate
recovery Cu 95
Cu 83,0 Au 78
Au 60,39

Copper .11 11,18 20.79 46,68

Golad 22413 18,33 13,36 16,60

Total 71.27 57.51 54,15 83,28

Note: Mount Morgan recoveries are estimated from tests carried out on

large lumps of ore obtained from mine dump, which assayed 2.38%

l.2 dwt golds
Costs of Re-opening
£
Initial dewatering 10,000
Mining and despatch of 500 ton
parcel to Mt. Morgan 1,270
11,270
Plant and Equipment to mine 1,500 tons per week
2
New mining plant (G. More) 25,000
Mt., Morgan Mill and Smelter addition 52,400
77,400
Plus initial testing 11,270
Grand total expenditure 88,670

T

copper,
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Comments on iit. Chalmers Position
There appewrs little doubt that the ore reserves &as given by Messrse.
Bewick, Moreing & Co. can be accepted. In addition there are probable
ore rescrves accepted by the (ueensland Mines Department above cuoted.
John Adaw in a personal communication writes me =
"The mining proposition is not an easy one, in fact, it is about as
difficult as I have experienced. Consider mining a most diffieult
& proposition requiring square-sets and pillars with close filling,
Do not under rate difficulties or cosis",
For this reason I believe that the mining costs will be in excess of the
22s allowed for by Geo. More, and I would allow 27s 8d as a tentative
figure pending examination of the mine after dewatering.
Mount Morgan cost of Zquipment 1is estimated thug -

Transport at Mine

£
1. Alterations to existing 3'é" gauge railway siding 1000
Coarse Crushing Seetion
1. Rough ore bins, crusher, and conveyors 7300
2, Fine ore bin, feeders conveyor, end building 3530
Fine Grinding Section
1. Bell Mill and classifier from No. 1 NMill and new building
5000
Flotation Section
1., TFlotation Cells, auxiliaries and building 9000
2o Ons circuit pump system 1500
3, One standard 16 x 14' Oliver filter with auxiliaries
and building 6300
4, Conoentrate filter plant, auxiliaries and building 4280
5, One 24% dla. concentrate thickener 1460
Smelter Section
1. One standerd Edwarde roaster with rabbles feed bin,
conveyor, ete, 6800
2, Polyclone dust collector, sorew conveyors, fan and
flue 1730
3, Scheme for returning converter slag direot to rever-
batory furnace 2000
49900
Plus 5% contingencies 2500
52400

Recommendations:

Recommendations for dewatering have been outlined in my report to the
Committee dated 1/7/41.

¢ 1. During dewatering cempaign, preparations to be made for breeking of
ore for testing at Mount Morgan plant and experimental testing.

2., On completion of dewatering jmmediate inspection of mine by a mining
engineer conversant with mining of very heavy ground and determination
of method and costs of mining.

3., Final decision as to the organisation and management of the property.

” Broken Hill (Sgd.) M. MAWBY.
7¢h July, 1941.
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Corx) APPENDIX "'D"
THE ZINC CORPORATION LIMITED
BROKZN KILL, K.8.9%.
July 8, 1941,
“s Lo tmith E8Gey
éGi‘Pﬁr & Bsuxite Committee,
of Supply & Development,

A =
»

wesretary
sepurtaent

Jeax S&!,
At 5ir Colin Fraser's stion I ave eencemtrated om the

examination of all the da available in connection with Nen-
dated ilduvials Laloki.

#4mongst the verious reports and letters deal with the sube

Jeot was the report Mre Go More dated m‘:’l‘g, 1940 whick come
prohensively covered the situstion as it was at that time, GSinge
then ir. Wore has written s memorsmdum dated 18th June 19241 to sip
Colin Fraser bringing the informstion up %o date,

It would appear that in the intervsl of time between N¥r, liore's

report and now gonsiderable but intermittent smelting hes been

done, and the £10,000 loan from the GCovernment has been o

of £8,000; ant 15 o ob payel s furbher sty Soaney Comet oy
I t 1s at this , ae

ned the matter presented to 12’:0: consideration,

Inmﬁr-mﬁmum:.mmm;mnnt the case to
the Commiites for consideration, I arranged for lir. Mawby to get in
personal comtaet with ir. More whem he was in Sydney,

Ky views on the position ere as follow -

It sppears that the obvious thing to do is to spend sufficient monsy
ug.mmmmmm.:fWManmqunmh
from any further e at the Smelter until st least .mg’mh
tonu?oumd br the Smelter to run continucusly snd the
mine to pay expenses,

4n amount of £8500 should get the main adit in enother £00 feet ia
ore, amd probably clsar out two of the crosseuts to the footwall
et‘hm; Undoubtedly from the experience with the sdit to dste
diffieult mining conditions must be expected on the lsvel due to
the collapse of the 0ld workings following the fire.

equipment and faeilities are very nscessary and will be needed
::.go developnent work in the mine,

The report of Mr, P, Walsh cleearly indicates that the Smelter cone
tains plenty of problems and is very second-hend,

in importent stion dwelt on in ur, Nore's report is the
bility of a flotation concentrate Nin; made cheaply. fis conments

&re as follow =
“There is seale today in Australis a milling

operat on a large :

snd flotation ;ln.:t which is desling, as part of its programme,
with heevy gopperegold & Ores < as low as 20%
silica. The copper age | in Laloki
$5 158 Ssses JIAE Sha BlEs WIS i aniraes surayieg 2K
bo 3 o s e %‘%'mxm‘ are of the nature of 40
iron sulphides and silica. j
mm&ugcunlmnam furnece to 2 matte
of converting gr end the cost of the operation to that
stege makes treatmeat c¢osts look foolish,
There seems to be no reason Laloki ore should not be
emenable to the seme » iniul.;‘;t w’:::'og :gm

' 2 writer s Secondary :
gm-n Zone T 'fm surface to 4Ldit level,
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*The writer sugge that it may bde well worth while for your
: mttﬂ test of the amenability of

Isloki ore to this class of treatment, The testing of 100

tons of the ore could be sugeessful and convine as %o
ent alter the present outlook at laloki; and if this
should 80 your Company is in the fortumate position of

& u‘:fi-?:f% &wu &‘ it venase of“'
: e oa r the re ments &

uﬁ' and flotation !mt espable of dealing with 40,000 %o

three to four months probable development period this
tg mey comple m.f-'m outlook,

However umﬁmmut to be Jurgically sconomie
' t be m.uﬂ.m ' -~ thod

The cost would not be great and it i3 in keeping with the procedurs
proposed in respeet of lt., Chalmers ore.

Keantime, I have been seerching sustralia for a sulteble Undergroumd
Menager o recommend to the Nemdated Alluvials Directors. To date
xmmuummutammnr-.mmzm
me::nmn&n.rumaormam-uumcum
respethe

Sir Colin Fraser, after mu-mg my investigations, which were
:&u«omnhmumn, gmhdmudnﬁhMyu
ows =

"Your letter lst received., 1 entirely with your con=
clusions and 8 Eendated Alluvials Laloki,

Suggest you ¢ te your up: to Coamittee"

letter to Sir Colinm was, in substamce, my views included in
t letter, a of which I shall be glad if you willssend

%o cach member of the Committee.
Yours faithfully,
(Sgds) We KEAST
Hember of Commititee,

W € M M R S W W W . = -
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