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THE FIj!-KILB COPPER-NICKEL DEPOSITS 

INTRODUCTION 

Th. histon ot copp.r-nick.l IIl1n1ng 1n 
the Fiv.-mil. ar.a dat., trom 20th Jun., 1893, on 
which day a 40 acr. l.as. was mark.d out by on. J. 
Dixon and subsequ.ntly granted aa a r.ward claim tor 
nick.l. Th. t1.1d has had a som.what ch.quer.d 
histor7 and has be.n work.d spasmodical17 trom 1894 to 
1949. Th. d.tailed h1stor7 ot the ti.ld is trac.d in 
a ,ubsequ.nt s'ction ot this report. Early in 1952. 
int.r.st in the ti.ld was r.viy.d b7 a visit to the 
district ot a repr.sentativ. ot lI.tal Scrap and B7producta 
Ltd., ot London. This compan7, a large consum.r ot 
nick.l, is inv.stigating po,sibl. ,ourc.a ot nick.l 
supply trom within the British Commonw.alth. Th. 
Bng11sh company, through it, Australian subsidiary, 
Bagl. Ketals and Industrial Products Pty. Ltd., obtain.d 
option~v.r the leas., ot the Fiy.-Kil. held by Montana 
Silv.r-L.ad N.L. and IIr . R. E. Clark. and approach.d 
both the Stat. and Commonw.alth Gov.rnm.nts tor assistanc' 
in det.rminin, the productiT. capacity ot the ti.ld. As 
a r.sult ot repr.s.ntation, made b7 the Tasmanian Dir.ctor 
ot Mines, the Bureau ot Kineral Resources agreed to carn 
out a geoph7sical investigation ot an area 7000 tt. by 
1000 tt cOTering the known workings and portion ot the 
surrounding country at the Piv.-IIil.. Assistanc. in the 
ti.ld work ot this inv.stigation was giv.n by the Ze.han 
statt ot the Kines Department. Th. surv.y commenc.d on 
8th Kay , 1952, but was temporarily abandoned on 5th Jun. 

owing to bad w.ather conditions. It is expected that the 
surv.y will b. resum.d lat.r this y.ar. Durin, the sur~.y 
a baseline waa laid down tor 7000 tt on a b.aring ot 354 
(magnetic) to the west ot the known lod.. From this 
bas. lin. traT.rses 100 tt apart ext.nd in an east.rly 
direction tor 1000 tt .ach with pegs at 25 tt intervals. 
Instrumental reading, are tak.n at .ach p.g. 

Th. Zeehan ,tatt ot the Mines D'partment 
undertook the task ot compiling a g.ological report on 
the area. This has be.n carried out in two relat.d 
a.ction,. 
(a) The regional geolog7 ot the country surrounding the 
copp.r-nick.l deposit'. This has b.en carri.d out by 
int.rpretation ot aerial photographs in con3unction with 
tield mappin,. 
(b) The deta1l.d g.ology ot the area COTer.d by the 
g,oph7sical grid. Within thi' area, all outcrop' haT. 
b •• n 1n'pected, and all working" tracks and other tea.ur.a 
plott.d using the grid aa a ,urv.y bas •• 

In addition to this work , the original l.as. surv.ys haT. 
b •• n consult.d and .l.v.n corn.r p.gs r.-located. From 
the positions ot these p.gs, the l.ase boundaries hay. 
be.n plott.d on the geological plan. 

In the pr.paration ot this rtport reter.nc. 
has be.n mad. to the tollowing publication&:-

( 1) 

(2) 

Th. Dundas Kin.ral Fi.ld. A.M.R.id. G.ological" 
Surv'7 ot Tasmania Bulletin No .36 1925. 
Principals and Practic. ot G'oph7sical Prosp.cting 
Report ot the Imp.rial Geoph7sical Experim.ntal 
Surv'7 , 1931. A.B.Broughton and T.H.Lab7 P 84 - 90 
Various Annual Reports ot the Secretary and Di~A~~~ 
ot Kines. 
Files ot the now extinct "Zeehan and Dundas 
Herald". 
Kineral Deposits. W.Lindgr.n (4th Ed .1933) 
lIining Geolog7. McKinstry . 1948. 
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2. 74 
(7) KNlckelN A summary report on nlckel 

compl1ed by John V. Beall and publlshed 
ln the Amerlcan publlcatlon "Mlning 
BnglneerlngN tor August 1951 (Vol 3. No.8) 

(8) A awamary report ot aTal1able intormatlon on 
the ~lTe-Ml1e tleld prepared by the Hobart 
statt ot the Kine. Department, dated 10th 
Aprl1, 1952. A copy ot thls summary 1. 
appended to the present report. 

PLANS 
The tollowlng plans accomp8D7 th18 report:-

(1) Reglonal geologlcal 8ketch map. Thl. has been 
compl1ed trom aerlal photographs by uncontrolled 
plot and 1. on an approxlmate 8cale o~ 20 chalns to 
1 lnoh. 

(2) Detailed geologlcal plan. This ls based on the 
sUrTe7ed geophySical grld and ls on a 8cale ot 100 
~eet to 1 1nah. 

(3) Drll1lng sectlons. Thi8 plan was prepared in 1940 
by R. R. KcGhie fiom drl118 put down b7 the IUnea 
Department tor Gold Klne. ot Aust~ia N.L. 

LOCATION AND AQCISS 

The FiTe-mile copper-nickel tield lie. 
about halt-way between Zeehan and Renison Bell. a 
little south ot the Argent Tunnel on the Emu B87 Railway. 
It ls distant trom Zeehan tlTe miles (henae the name) 
by rail and 8eTen mile. by road. The _ Bay Railway 
runs within 900 tt ot the southern abatt (vaudeau'.) and 
the Zeehan-Renlson Bell road runs halt a mile further east. 
The two teet gauge Nofth-Ka8t Dundas Tram parallels the 
KBR tram Zeehan to a point close to Vaudeau's 8hatt and 
then swings away east to cross the RenllOn Bell road. 
From the cros8ing. a branch 11ne tram the tram runs one 
and a halt mile. to Grltt1th's Sid1ng. The tram and 
branch line haTe long .ince .een abandoned and the rails 
and aleepers remoTed. Th. tormation. howeTer. proTides 
a ready acce.a to the oopper-nickel tield and it i. 
poasible to d ri Te a heaTY truck fioa the Renison Bell 
road to Grlttith's Sldlng. The tram tormatlon runs clos. 
to Vaud'au'. sbatt which is thus accesslble to motor 
tranaport. Short tram tormations run trom the branch 11ne 
to the South and North-Cunl shatt. respectively. The8e 
tormatlona are not, howeTer. acce.slble to motor transport 
but could readily be renoTated. 

The H.B.C. Tranam18.10n Llne (44K.V.A.) 
trom o8.bery to Zeehan parallela the Reni80n Bell road 
and at it. neare.t polnt 1. dis t ant three quarters ot a 
mlle trom Vaudeau's shatt. 

Th. port. ot Burnie and Strahan are 
re.pectively 88 ml1e. north and 28 miles south ot Zeehan 
by ral1. The oopper minlng centre. Queenstown. is 24 
miles .outh east ot Ze.han by road, or 50 miles by rail 
Tia Strahan. 

TOPOOPAPIY 

The copper-nlckel depo8its occur OT.r a 
narrow north-south sone at least one and a halt ml1e. 
long locat.d near the centre ot a ro ~gh17 circular 
topographlc basin t.o to two and a halt ml1es in diam.ter. 
The encircling hills rlse to 200 to 600 teet aboTe the 
tlo.r ot the bas In. The hlll. to the .outh are ridge. 
ot quartzite torming part ot the north-east 11mb ot the 



Zeehan sync11ne. The rema1n1ng hills and the 
bas1n tloor consist ot members at the Cambrian 
group of sediments with an ultrabasic intrusion 
tormlng prominent outcrops north-east at the 
tield at Serpent1ne Hill. The hills do not 
encircle the basin completely there being tour 
gaps in t he perilHterl- . 

(1) To the south there is a major fault of setting 
the quartzite ridges. Through this gap . run 
the BBR and the NED Tram. 

(2) To the south-east there is a narrow gap between 
the east limb ot the Zeehan syncline and the 
Cambrian sediments. This gap provides a route 
tor the Zeehan-Ren1son Bell road. 
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(3) To the north-east there occurs the valley at the 
Melba Creek running as tar as Melba siding on the 
KID Tram two miles trom the copper-nickel field. 

(4) To the north-west is a narrow gap along the 
headwat.rs ot the Little Bantry ~iver. 

A little north-east ot the fi.ld is a saddle over which 
runs the aen1son Bell road and under which is driven the 
Argent Tunnel on the BBR. 

The tield is locat.d on the headwat.rs at 
the Littl. Henty River. Prom the north-w.st and west 
two headwat.rs tlow southwards through the southern gap 
mention.d abov.. From the .ast come the M.lba and 
Nevada Creeks to Join the main str.... Just south ot 
the crossing at N.vada Cr.ek by th. Ren1son Bell road is 
a low saddl.. On the southside at this saddle rises 
Leslie Creek which j01ns the L1ttle Henty River two 
miles south-west at the copper-nickel tield. 

Th. southern hills are covered with button 
grass. low scrub and patches at gu.s. The ridge between 
Uelba and Nevada Creeks is covered mainly by stringy bark 
gu. while the northern hills are cloth.d in typ1cal West 
Coast ra1n torest consisting at mwrtl.. sassatras. leath. 
wood and celery top pine with King Wil11am pin. on the 
crests at the ridges. The tloor at the basiQds. to a 
large ext.nt. marsny especial17 along the str.am courses 
wi th low. irregular-shaped ridges between. A number at 
patches at string, bark gum occur but the area is mainly 
covered by dense second-growth manuks and associated scrub 
at times reaching a h.ight at t1t •• n teet. On the 
nickel tield itselt. the southern portion trom the EBR 
1000 tt north ot Vapdeau's shatto 1s reasonably open. 
There are a numb.r at grassy patches with low tern. some 
scrub and a small stand at gum. In general. however. 
it is reasonably easy to mov. about this port10n at the 
area. Pro. th1s point northwards to the rain torest. 
however. the area 1s un1torm17 covered with dens. manuka 
scrub and gum patches and movement over th1s portion at 
the area except along the tram formation and out 
traverses is extremely ditficult. 

HISTORY 0' THE FIRm 

Th. era ot copper-n1ckel mining at the 
P1ve-mile appears to hay. dawned on 20th June. 1893. 
On that d8¥ tour leases were p.gged 1n the viCin1ty ot 
the present croas1ng at the BID Tram by the ERR. Lease 
No. 1925191M at 80 acre. was pessed by G.E.Elburn and 
granted a. a reward claim for copper while leas. No. 
1926/91M of 80 acres pegged b1 J. Dixon was granted as 
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a reward claim tor bickel. Leases Nos. 1923/9lM ot 
40 acres and 1924/9lM of 78 acres were pegged by B.B. 
Thomas for copper-nick.l. Two days later No. 1927/9lM 
of 80 aor.s was p.gg.d in the a rea by R. G. King and on 
11th Ju17. 1893 A. Goldstraw and J. Dixon pegg.d a 
furth.r 1.as. No. 1956/9lM ot 80 acr.s in the sam. 
g.neral ar.a. During 1894 the "Niok.l Reward" shatt 
was sunk to an unknown depth, pr.sumab17 on leas. No. 
1926/91M. Th. workings were t~.n over by G.B.ardsl.y 
and according to A.M. Reid (1) p.37 this person sank 
the shatt to 20 teet and several parcels ot or. were 
obtain.d trom the workings. Ther. is no record of aDT 
dev.lopmental work being carried out on the other leas.s 
m.ntion.d and no ahafts or workings can now b. discovered. 
Leases Nos. 1923/9lM and 1924/91~ b.cam. void on 11th 
December, 1894 and Nos. 1925/91M, 192619lM and 1955/91. 
became void on 16th August, 1698. 

Th. tirst period in the d.v.lopment 
ot nick.l mining was thus ahort-lived. At this tim., 
near17 sixty y.ars lat.r. it is dittioult to determine 
wh7 the venture should have b.en abandon.d. It is 
sugg.sted, how.ver, that t here m&7 have been tour 
contributing oaus.s;-

(1) Th. prosp.ctors ranging outwards trom the n,w17-
.stablish.d town ot Ze.ban were searohing tor 
silv.r-lead ore and were not ov.r inter.st.d in 
oth.r or.s. 

(2) Th. dittioulty ot tinding a market tor the th.n­
unusual nick.l or •• 

(3) Th. necessity to develop and mi ne the d.posit by 
shatt rath'r than by sdit. 

(4) Th. diftioulty ot transport. At that ti_ neither 
the road, the ERR, nor the NXD Tram were in 
exist.rio •• 

No d.v.lopment of the oopper-niok.l 
or.-bodies oocurr.d during the ensuing .l.v.n y.ars. 
During this period. how.v.r, silver-l.ad or. was 
disoov.r.d to the .ast at the MoX1aml. Min. and s.veral 
smaller shows. Also during tnt p'riod. th. EBR lin. ~ 
b •• n put through conn.cting Z.eban with the port ot 
Burni. on the North-West Coast and the NED Tram had be.n 
oonstructed trom Z •• han to Williamstord to servio. th. 
numerous mines whioh had b •• n disoovered in the North 
Dundas area. By the time that the second per10d ot 
dev.lopment op.n.d in 1909. th.n, the five-mil. ar.a was 
w.ll served by transport taoilities. 

The persons reaponsibl. tor the 
renewal on interest in the fi.ld w.re the brothers Jam.s, 
G.orge, and William Wallao., William Davi. and Thomas 
H. Vinc.nt. During the latter part ot 1909. the Wallao. 
brothers had taken out a prospeoting lic.nce ov.r portion 
ot the tiv.-mil. area, J. and W. Wallac. looating the 
rich silv.r-l.ad lodes of the L.ad alocks which th.y 
pegged as l.as. No. 4350M ot 40 acr.s on 9th Nov.mber, 
1909. On 20th Novemb.r the same y.ar G. Wallac. p.gg.d 
an adjoining l.as. No. 4386M. th. Lead Blocks ar.a 
was tak.n ov.r and d.v.loped by T. H. Vino.nt and 
subs.qu.nt17 b7 Ze.han-Dundas Kin •• Ltd. und.r the 
manag.rship of T. H. Vincent. Later the same 7ear. on 
18th Dec.mber. T. H. Vincent and W. Wallao. pegg.d leas. 
No. 4495M ot 77 acres east and south ot the Lead Blocks. 
On 20th December G. and J. Wallac. pegged l.as. No. 
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4496M ot 80 acr.s south and adjoining 4495M. These 
two leasee were subs.quent17, on 17th May , 1913, 
transt.rr.d to the Dunda.-Cuni Mining Co. Ltd. a 
subsidiary ot Zeehan-Dundas Mines Ltd. On 23rd 
Decemb.r. 1909 W. DaTi. p.gg.d l.as. No . 4514M ot 34 
acre. south ot but not adJoining 4496.. On 28th 
August, 1913, thi. l.as. w.s transt.rr.d to the Copper­
Nick.l Pro.pecting Syndic.te. a sub.idiary ot the 
Block 10 Brok.n Hill Co. It i. ot int.re.t to not. 
that th... thr •• l.a.e. were mark.d out tor copper and 
that no m.ntion is mad. ot nick.l in the original l.a.e 
application.. It i. assumed. theretore. th.t .ith.r 
the presence of nick.l was not at tirst su.pect.d by 
the discoTerer. or that they con.id.r.d it ot 1lttl. 
Talu. and w.r. conc.rn.d onlT with the c?pp.r content. 

Also on 23rd Decemb.r. 1909. G. Wallac. 
mark.d out a 40 acr. 1 •••• No.4603K .outh at and 
adjoining DaTi.' ••• ction 45l4K .nd ~. Walla~. pagged 
No .46Q4 ot 40 acre. cOTSring the g.p betwe.n 45l4K 
aDd ij4961~Th ••• two lea ••• were mark.d out tor copp.r. 
silT.r and l.ad. Appar.nt17 the l.as.s did not come 
up to the exp.ctations at the l ••••• s tor both l.as •• 
b.c~. Toid on 12th December, 1911. 
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Th •• econd .tag. at deT.lopment, th.retor •• 
begins with the pegging at tiy. lease. oy.r the nickel­
bearing belt in 1909 aDd the transter at three to mining 
compani •• in 1913. the r.maining two being ab.ndon.d. 
By Karch 1911, the branch line tram the NKD TramwST to 
Griffith's Siding had b •• n complet.d to •• ryie. the th.n­
op.rating L.ad Block. ..ction. Thus by the tim. that 
the two mining companies were ready to commence operation. 
in 1913. rail transport from the area was aTailable. 

Although the two mining companies took 
oyer their lea.es during 1913. they had apparentlT held 
options tor some time preTiou.lT and had carried out 
eXploration and deyelopmental work. Th. actual date • 
ot the commencement ot op.rat1on.are uncertain but appear 
to be during 1911. The tollowing is a .ury.y ot the 
operations ot the companies 8S tar a. can b. asc.rtained 
trom this time until the ce •• ation ot actiTity in 1914. 

The Dunda.-Cuni Mining Co.Ltd. (T.H.Vincent. Manager) 

Th. tirst reterenee is tound in the "Zeehan 
and Dunda. Her.ld" dated 27th Karch, 1912. The work 
done consisted ot trenching and the llinking ot a small 
pit (about 8 ttl which later became the North Cuni shatt. 
The ore was proy.d to b. 3 tt Wid., to runflorth-south 
and to haYe an easterly underlay.A balk .ample ot or. 
d •• pat.h.d to Ingland some months preTiou.lT had a •• ayed 
17.~ Ni and 6.4~ Cu. At the time there were 30 ton. 
pt pre at gra •• a •• STing 13.~ Ni and 8.55" Cu. On 25th 
April, 1913. it was reported in the "~.rald" that the 
compan¥ had decid.d to exerci.e the option. OTer .ections 
4495M and 4496M. N.w deyelopm.nt. were to b. adyaneed 
on a permanent .cal. and regular shipments ot ore mad •• 
The transt.r was ettected on 17th May, 1913. 

The Report ot the Secretary ot Mine. 
1913 (p.30) .tates:- "The trial shipment ot ore trom 
the No rth Mine (North Cuni Shatt) haying b.en dispos.d 
ot on satistactory t.rm. it was decided to deyelop the 
nickel-copper lode on more comprehen.iye line.. Surtace 
~ro.pecting by trenching disclosed on Section No.4496M 
{i.e. in the Yicinity at what was later the South Cuni 
shatt) aD outcrop which, on str1pping, prayed to have an 
ayerage th1ckne •• ot 6 tt. payable ore about 140 tt. long 
and it was decided to install plant and teat the lode at 
depth. A main shatt (South Cuni Shatt) waa .unk to 80 tt. 
A tirat level has been sent out at 70 tt and where the 
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lode is now be1ng driven on it carries 4 teet ot 
payable ore. The production ot nickel ore to 
da te is 630 tons (presumably this was trom both 
north and south shatts). 

The report ot the Secretary tor Mines 
1914 P. 36 states.- "Owinc to the company's 
inability to dispose ot its copper-nickel ores, 
the aines closed down. The lode has been driven 
on tor 100 teet at the tirst level (South shaft) 
and stopin, has proceeded above the level. From 
the main (south) shatt 1100 tons ot ore have been 
raised but with the exception ot 300 tons which 
were shipped the remainder ot the ore is held in 
stock pending the re-openinc ot the .arket". 

On 4th August, 1914 it was reported 
in the "Herald" that ore contacis to purchase galena 
and copper-nickel ore had been indefinitelY' suspended 
and operations a t the mines were halted . The actual 
date ot closin, is not recorded in available reports 
but local intormation is to the ettect *hat it 
occurred shortly after the outbreak ot war, perhaps 
towards the end of Auaust 1914. 

There is no recorded information available 
regarding the depth to which the north shaft was sunk. 
It is locallY', reported, however, that the depth was 
70 feet with a plat cut at that depth. As at the 
time of closedown the south shaft had been sunk 80 
feet with a level at 70 feet 100 teet in length. 
It is not known what .unt ot this 100 teet was 
north and south of the shaft. 

The Copper-Nickel Prospecting STDdicate (H.A.Vaudeau, 
Mapac,r) • 

The tirst mention in the "Herald" dated 
lith July, 19121 states that the lode was struck at .. 
65 feet l .. el tl teet from the shaft. On 3rd April 
1913 it was repo rted that diamond drilling contracts had 
been let. Details of the bores are ,iven in the 
Summary Report a ttached pp2 - 3. On 3rd July, 1914, 
a fairly complete report on the aine appeared in he 
"Herald" which is summarised as tollo.s.-
"The No. 1 level has been worked out. It yielded about 
2700 tms ot ore. A winse has been SUlk trca No. 1 level 
and is now down 8 teet. It there proves the ore to be 
3~ teet wae. At No . 2 level (120 teet trom the surface) 
the plat has been cut and, on driving 6 feet south, 
the lode was intersected and found to be 6" wide am 14" 
in the backs. The drive is now in 10 feet and the1tde 
has been opened out to 15". Fourteen feet above No.2 
level) the lode was passed through in sinking the~t 
and 4b tons of ore were won in the operation. What Js 
known a the Blowfly lense ot ore situated 660 feet 
no.rth ot the main shatt is practically worked out, 280 
tons ot marketable ore was won from it and 20 tons 
remain to be extracted. The dimensions of the Blowtly 
o rebody we re 35 feet long at the bottom and 60 feet on 
the surface. Since s tarting operations in AUlUst 1913 
2763 tons ot ore have been marketed IIld 300 tons are 
at grass". 

Reviewing operations of the syhdicate for 
1914, the report ot the Secretary ot Uines for 1914 
states P. 371-
"During the past year, the company sold 3089 tons ot 
copper-nickel ore the price received at the mine being 



£15,815, metal values being approximately 10.~ 
Ni and 4.5~ Cu. Nickel contents varied from 
8.7~ to 10.9~ and copper contents from 4.1~ to 
14.~. The shoot ot ore at the 76 feet level was 
proved to be 18 feet long; this was beaten out 
to the surface. The main shaft was sunk to 122 
teet.nd the lode cut 8Ild d riYen on, the south drive 
being 41 feet from the crosscut. The formation 
was .,ery .. ucb disturbed ror soare distance but 
durtnc the last 20 feet looked much better and some 
nice metal is now .howing in the face. Water is 
very ~uble.o.e (30,000 gaUora per hour) and a 
20· diameter Corni.h Lift puap had 3ust been 
in.stalled when war broke out. The ore contract 
was suspended and the .-ine practically shut down 
only a little prospecting being carried out". 

The last recorded reference to the 
operation. ot the syndicate is found in the Report 
ot the Secretary of JUnes, 1915 p.26 "Beyond a little 
prospecting, no work was done by the syndicate. 
No results of any value were obtained". 

Nowhere in any available reports is any 
reference to the osquito sbaft found. The Summary 
Report states (p.3) that 52 tona of ore were mined 
from ttis shatt during 1914. 
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Summarising, then, it may be stated that 
the second perIod of developllent of 1b.e flve-lI11e depOSits 
occurred during the period 1909-1914. Good access 
to the a rea was provided and the two companies apparently 
proceeded along sound lines. They prospected by 
trenching and by diamond drIlling, despatched trIal 
.hipments ot ore and developed three a rea by shatts 
and driv... Average metal valu •• were 8 - ll~ HI ... 
4 - 14~ Cu. Rate of water inflow was 20,000 to 30,000 
gallona per hour. It appea r s that .riDe 1914 the 
companiea were in a good position to proceed with 
productIon and It was solely on aceout ot loss ot 
markets followlnC the outbreak of war that the 
enterprises were abandoned. 

Following thIs abandonaent ot activity 
in 1914, there ensured a period of tourteen years during 
which lIttle activity took place. One noteworthy 
event, however, was the pegcing by J.C.Devereaux ota 
10 acre lease o. 88SlK on 10th April, 1922. The 
outcrop ot copper-nickel ore which was the basis ot 
the application occurs approximately three-quarter. 
ot a lIile southwest ot the nickel reward.i.e. not on 
the then known line of lode. The lease was abandond 
in 1924. In 1927, J.B.S •• unro ot Zeehan acquIred 
several leases in the southern portion ot the tield 
in the vicinity ot Vaudeau'. shaft but no prospecting 
or developmental work.s undertaken. During the 
period, also, several othe. l_se. were acquired by 
variou. persons but 11 were l a ter abandoned Without, 
apparently, any sIgnIficant prospectIng. 

The third perIod ot active developllent opens 
in 1928. The Report of the Secretary ot JUnes for .t 
year&&tes P.191- lonslderable activity has been 
displayed by engineersmd miners in the tive-mile area 
and a company has been formed to open and work the 
northern oreOOdi88. DeYelopllent at that end ot the 
lode s.e.s satIsfactory. At the southern end attention 
has been confin.d to exploration at t1e surface". This 
company, the Copper-Nickel Uinlng Company, wa s a local 
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company, most of the shareholders being Zeehan 
residents. On 7th Dece.ber, 1929} the company 
acquired consolidated lease No. l09~3K of 1~7 
acres which included the old 77 acre lease No. 
4495)1. and a further a rea of 80 acres north and 
adjoining. The company continued operations 
until JanuarT 1932 when the venture was abandoned. 

The renewed activity on 1he field was 
pparently due to the carrying out during the early 
part~ 1928 of a geophysical survey by the I.G.E.S. 
over the central and northem portions of the fleld. 
Details of thls survey 11 be found h Ed,e and Laby 
(2) Pp84 - 90. The _pany's aetivitles were 11181n~ 
concemed with the old Korth Cu.n1 smft workings. 
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The shaft was not deeptmed ' but the drives were tal!ltn 
out along the lode from the plat cut at 70 feet. 
The north drive was 1~0 feet and the .uth 80 - 100 
feet. To connect to tle south drive an underlay 
winze on the lode which had previously been started 
was co.pleted. Soae .toping wal carried out mainly 
on the south drive. Exact details of the amount of 
stoping are not now available . In addition to working 
this shatt, the company also carried out some develop­
mental work on the northem extension ot the lode was 
revealed by the I.G.E.S. Survey. The shallow Genet's 
Winze was IJUllk in this !rea and ore stoped out to a 
depth of 10 feet for a length of 70 .et. 

The following production figures for this 
company are quoted from the Reports of the Secretary 
of IUnell -

842 tons orecontaining 8~ tons Nl and 46 tons Cu 
117 toni ore valued at £1999 
0.2 tons Nlckel valued at £4~ 
O.~~ toni Nlcke1 valued at £136. 

It Is not known what prop:rt10n ot this 
productlon came from_eh of the areal belng worked. 

In the North Cunl shatt, dlfflcultles WeB 
experlenced wlth water Inf10w. The ComP&n7 had 
limited financlal HlOurcea and was not able 
satistactori1y to cope with the trouble. The ventu.e 
was abandoned in J nuary 1932. 

During this third phase of activlty, 
some dluond drilling .s carried out b7 the Ines 
Depart.ent In 1930 as a tollow-up to the geophysical 
survey. Bore. Nos 2, 3, and 4 were in the area . 
northeast ot Genet's Winze and Nos. 1, 5, 6, 7, and 
8 in be vicinity of the South Cuni shaft. DetaUs 
ot these bores are given In a later section of 
this lIP ort. 

Following the close Dt the Copper-Nickel 
Company In 1932, there ensue a further perlod ot 
inactivlty until 1938 when the tourth perlod o~ened. 
In that year, the ustral1an Nickel Company ~pened. 
the old Vaudeau shaft and ra1sed 277.72 tons ot ore 
containing 19.7~ tons ot nickel and 11.19 tons ot 
copper. No other details a re available re,arding the 
activitles of this company and no further mention is 
made of it in published reports after 1938. It. 
activ1ties were therefore very brief and contined to 
the year 1938. 



In 1939-40 further drilling in the area lJas 
undertaken by the ines Department for Gold Kines 
of Australia lJho lJere then interested in the 
deposits. Borea Nos. 9 4 10 were located east 
ot Genet's Winze and Nos. 11 - 17 in the vicinity 
of Vaudeau's shaft. 

Following this the field was again quiescent 
until the fifth perIod of activity commenced in 
1946-47 wben Lead and Nickel (Zeehan) N.L. made 
preparations for unwa tering the Vaudeau shatto 
Production lJ8S not commenced until 1948 in which 
yea r approximately 750 tons of ore were raised 
but, all no market could be found for the product, 
the venture was abandoned. During this period 
no additional explora tion work was undertaken. 
The company completed the riae connection between 
the two levels commenced in 1914 and stoped out 
almost the whole block of ore between tle two levels 
south rL the shaft. In addition a small underhand 
stope was made in the North drive on No. 1 level. 
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During 1950 the assets of Lead and Nickel (Zeehan) 
N.L. were taken over b,r the Montana Silver-Lead N.L. 
Thus the latter company came to be tbe holders of leases 
Nos. 1»/46

1 
211/46, 3 /46, 411/46 and 5KI46 ot areas 

respective 7 32 ac., 157 BC., 20 ac., 20 ac., and 20 ac. 
In addition the company has applied for No. 11M/52 ot 
30 acres south of 3llI46 and R.E. Clarke has applied far 
2M/51 of 34 acres being the original area of 34 acres 
taken out by W. Davie as No. 45141. 

The following is a summary of the history of 
working and the details of workings as far as can be 
ascertained. 

Vaudeg,u shatt 
1913-14 orked by Copper-Nickel Prospecting Syndicate. 

Shaft sunk to 122 ft. Levels at 70 ft. and 
122 tt. 

1938 Some ore extracted by Australian Nickel 
Compa ny. 

1946-48 Rising and stoping by Lead and Nickel 
(Zltehan) N.L. 

Total Production 

Valn •• 

Workings 

Approximately 3900 tons ore 

8 - 11% Ni 4 - 14% Cu. 

No. 1 level at 70 ft. North drive 25 ft, 
South drive 80 ft. with three risn to 
surface. No. 2 level at 122 ft. Nor~h 
drive short, South drive 40 - 45 ft. 
Stoping - almost completely stoped No. 
1 level to surface. On No. 2 level 
stope 35 ft. long from 2 to 1 level. 
Small underhand stope north drive on 
No. 1 level. 
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Blowfix Shaft 

1913 - 14 Worked by Copper-Nickel Prospecting 
SJDdicate. Apparently worked out. 

Approximately 300 tons 
Unknown 
Unknown bIlt small 

Mosquito Shaft 

1913 - 14 (,) Worked by Copper-Nickel Prospectinc 
Syndicate. Not clear whether 
worked out or not. 

50 tons 
Unblown 
Unknown bIlt small 

South Cpni Shatt 

1913 - 14 Worked by Dundas Cuni Kines Ltd. Ne.er 
re-opened since close-down in 1914. 

Total Pr9dustigp 1189 tons (some trom surface 
workincs ) 

Ja1u ••• Average ot six bIl1k 5aaples 
t4ken in dri.e worktncs and quoted 
by Reid gi •• s 8.65% Ni and 4.58% Cu. 
A.erage ot tour parcels ot ore 
totalling 509 tons gi •• s 
10.37 - ll.5~ Ni and 5.12 - 5.53% Cu. 
Shatt 80 tt. No. 1 lev.l with 
approximately 100 tt. ot dri.ing. 
Sta ted to be mostly stoped out to 
surface. 

North CuDi Shatt 

1913 - 14 

1919 - 31 

Shatt sunk by Dundas Cuni ines Ltd. -to 
80 tt. and plat cut at this le.el. 

Dri.e opened up north and south by 
Copper-Nickel Mining Company. So.e stoping. 

total Productign 1913 - 14 production unknown 
1929 - 31 Approximately 960 tons 
ore. Some ot this came trom 
Genet·s Winze. 
Quoted tor 1913 - 14 
(a) 17.00% Ni 6.45% Cu 
(b) 13. 4% Ni 8.55% Cu 
1929 - 31 production 10.15% Ni 

5.46% Nu 
Shatt 80 tt. deep. 
No. 1 level a t 80 tt. North d~e 
150 tt. South drive 80 - 100 tt. 
Underlay winze t o south drive 40 
tt. south ot shatto Stoping 
mostly- in south dri.e. stope 15 
tt. long surrounds winze. 
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Genet t S Winze 

1929- 31 Opened by Copper-Kicke1 ining CompaDT· 
Stoped 10 rt deep tor 70 tt. 

Unknown 
Unknown 

s above. Shallow workings only. 

GERIRAL GEOLOGY 

The aost recent published nptt on the 
,eology of the copper-nickel field is that due to 
A. M.Reid (1) P.2~. He state •• - "The sedimentary 
rock. and the associated tutr. belong to the Dundas 
Serie. of the C~mbro-Ordovician. In every respect 
they are s1aallar to the rocks ot this II' occurring 
at Benison Bell and Waratah. They consist of.-

grey and black .late. 
grey quartz-feldspar tuUs 
red .lates and red tuUs. 

These rocks occur in intercalated bed. ot varying 
thickness and have a northwest trend and an easterly 
dip. Probably the red slate. are pyroclastic. 

At the close of the Siluri an, these 
sed1aaent. and tuft. were intruded by dyke. ot basic 
rock. ot various kind. but all .. ere ~ved froa one 
stock Jllagaa having been separated by processes of 
differentiation. Directly following the intrusion 
ot the main body ot the basic irruptive numerous 
narrow .ubsidiary dykes or gabbro, norite and 
pyroxeni te broke through tle sediments at tuft., 
completely fissuring thea. Several ot these narrow 
dyke. are . known and proably DlaDT more traverse the 
swamplands but are covered with peat and soil. Al~ng 
the course ot these subsidiary dykes the copperwa1ckel 
ore bodie. are found and parallel offset lodes ot 
silver-lead ore occur in the slates and tuft. on 
either side of thea". 

Since the t1aae when this rtort was 
written much more detailed work has been carried out · 
on the 8I~ ral geology ot the West Coast area by 
various .orkers . t tre present time, the tollo.ing 
is considered tobl the geological sequencel-

Orogeny 
( Granite intrusions ) 
( Basic and ultrabasic ) 
( intrusions ) 

Devonian 

Bell shale. ) 
Florence quartzite ) 
(unnamed) slales ) 
eel quartzite ) 

Ambe r shales ) 
Crotty quartzite ) 

Gordon R'ver Limestone 
West Co st Range 

Conglomerate 

Oroupy 

Pieman Group 

Eldon ) 
Group) 

L. Devonian 
to 

S1lurian 

) Junee ) Ordovician 
) Group ) 
) 

C mbrian 
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ONeeny 

DaT.y Group Pre-Cambrian 

In the aboTe sequence, the Pieman Group is 
approximately equiTalent to the "Dundas S.ri.s" 
as us.d by Reid. 'lh.re is some contusion, as 
to the definition ot this latt.r tera, haweT.r, 
and it is consid.red adTisable , at present , to 
replace it 'C.th the aore general term "Pieaan 
Group" 'C.thout attaching precise definition to it. 

In the area und.r reTle.. the ",hol. ot the 
topographic baain and the hilis to the north and 
north-east consist ot rocka of the Pi.aan Group. 
Thes. extend tor IIIan7 jlles north"ards at l.aat 
as faral the Piellan ".r. !be Jun.e Group appears 
to be missing trom the .equ.nce h.re. !h. W.st 
Coast Ran~ CongloJllerat. is certainly missing and 
no trace ot the liJllutone has be.n tound. It 
present, it occurs aa a •• 1'7 narro .. band along the 
bas. ot tm Crotty Quartzit. . Being r.adlly erod.d 
material , as compa red to the oTerlying quartzit., 
the limestone in this d1str1ct torma flat marah7 
Tall.ya and trequ.ntly do.s not actually outcrop. 
It present , it cannot be 1I0re than 70 tt in width 
in the.rea under reTl.... !h. hllls to the south 
ot the basin consist of Crotty Quartzite tollowed 
southwest by K .. l quartzite ani Florenc. quartzite 
r1dg.a .parat.d by valle7a ~ shal.. W.st ot the 
norenc. Quartzit., th.re occura the broad expanse 
ot Bell Shal.a, trequently covered by alluTial and 
glacial material, forming the central feature ot 
the Zeehan aTnclin •• 

Intruded .lnto the Group ot aedi.ents, are basic 
and ultrabaslc rocka consiatiIll mainly ot pyroxenite 
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and gabbro , in plac.a partly s.rpentini .. d. No 
intrusions of ,rani tic rocks are known in thls particular 
area althouch a 1 rge quartz-porph71'7 dyk_cul"S near 
Beniaon Belli three mll.s north. lo .. h.re, .ith.r in 
this particu a r ... rea or .lsewhere on tie West Coast are 
the ultrabasic intrusiT.S kno .. n to p.netrat. the June. 
and Bldon Groupa. They appear to be sol.17 confined 
to the Group. 

GEOLOGY or THE fIeAl! GROUP 

'lh. rocks ot the Group are the most important 
sediments in the area as bey are the host rocks 
tor ore deposition. Indeed this statement applies 
generally to the Z.ehan-Dundas-Renison Bell area. 
In the copp.r-nick.l ti.ld they consist or shales, 
argillites and tuffs. 

(1) Shalls. These are of relatively minor d.velop • .t. 
!hey are ,.nerally ,rey to black in colour, thinly 
bedded md quite tiaslle. Otten th.re occur thin 
discontinuous lenaes ot Whit. , .xtre.ely fine grained 
tuffaceoua mate .1.al.. Prev10us reports haT. d.scribed 
th.se rocka as alat.a but the t.ra is incorrect. 
Occasionally, where th.re haa been strong tolding 
mOTementl!.;cleaTa,. haa d.veloped and tm rocks ma7 
properly be termed slat.s. In aost cas.s, howeT.r, 
the rocks haTe merely been compact.d and split read1ly 
along the bedding planes. 



13. 

(2) Argil1it.. Th.se are tinegrain.d, compacted rocks 
ot the same order ot grain size as the 

shale. but have a more ma.sive appearance. Whereas 
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the shales have thin layers ot slightly differing grain 
size, the argillites are of uniform grain size so.etimes 
over RanT stratigraphic f.et. Thus they do not tend to 
split as readily as do the shales. Like the shales 
they are, in general, merely compacted although locally 
cleava ge is developed nd they are conv.rted to slat.8 . 
The a rgillite. a re usually brownish red to greenish in 
colour owing to the presence ot iron compounds. The 
red rocks were probably laid down under oxidising aIlll 
the green under reducing condition •• 

(3) turts These are the most characteristic rock. 
ot the Cambrian Group, so much so, in 

fact, that the presence of tuff is diagnostic ot Cambrian 
age. The tuff fragments occur trom the tlnest particles 
up to pinhead size. 2B partlcl.s are us lly white ~ 
greyish white and have Indl.t1nct outlines. Th. coarser 
materia.}. s the superficial appearance of sandstone. . 
Tutfs occur generally throughout the sha1 •• and argl1llt.s. 
In the males they are u.ually white whU. 1n the 
argillites they have reddish or greenish groundmass. 

This series of shales, rgl1l1tes and 
tutfs may be trace manT mll •• north ot tie copper-nick.l 
field to the Pleaan River and beyond. In the Pieman 
Riv.r area, they are found to be conformably overlain 
by beds show i n! a series ot rhythmical v riations tro. 
shale to grit to cong1om.rate to grit and sha1. with 
intercalated tutfs. In tli. l atter group, sev.ral tossil 
horizons have recently be.n dhcovered showing that tlB 
age rang.d from Kiddl. idd1e Cambrian to Lower Upper 
Cambrian am perhap. slightly higher. From this 
evidence, then, it is deduced that the underlying 
group of sha1.s, argillites and tuffs i. of Low.r to 
Lower iddle Cambrian in age. The younger portion ot 
the Cambrian is also known to occur eastmd south ot the 
copper-nickel field in the Dundas district. 

THE BASI C AND UL'l'RABASIC I NTRUSIONS 

Thes. materials were injected into the 
Cambrian sediments during Devonian times following 
the orog'nT which tolded the newly-d.posited Junee 
and El don sediments and genetically associat'd with it. 
Shortly afterwards, the granite mass its elsewhere on 
the West Coast we re intruded, also genetically assoctted 
with the orog.ny. 

Sam. misconceptions have aris.n regarding 
the nature of the basic and ultrabasic intrusions. In 
1909, L. K. Wa rd (G.S.Bulletin No.6 "Th. Tin Field of 
North Dundas") atter noting the location of the various 
outcrops ot these rock. stat •• (P.24) ·Th. several 
outcrops of the basic rocks must n.cessarily be regard.d 
as possesShg continuity in depth, and the slate of the 
grea ter portion ot the tie1d is therefore resting on an 
ign.ous tounda tion the upp.r portions of which are 
expos.d at the surtac. here and th.re". 
Succ.ed1ng workers Hartwell Condor (G.S.Bulletin No.26 1918) 
and A.M.Reid (1) 1925 have acc.pted this view ot the 
batholithic nature ot the main mass •• and Reid (P.25) 
writing of the copper-nick.l field, stat.s lhats- ••• •• • 
nuaerous narrow subsidiary dykes ot gabbro, norite and 
pyro~.nite broke through the sediments and tufts ••••• • 
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thus aga1n implying a discordant relationship 
between the igneous and sedimentary rocks. 

Recent work by the staft ot the 
Kines Department has shown that this Yiew is 
totally incorrect. The outcrops in the vicinity 
ot Serpentine Fill are the southern end ot an arc ot 
ultrabasic material extending for over titteen miles . 
East ot this, a less well-defined zone of similar 
lIaterial occurs and another is found in tte Dundas 
area. en .,iewed on a regional basis, it is 
clearly seen th t the boundaries of the aain zones 
ot ultrabasic rocks confol"lll 1n general to the bedding 
ot the intruded sediments . In the particular case 
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of the saller intrusion on the copper- nickel field , 
detailed mapping has shown that this, a80, p rallels 
closely the strike of the sedimentaries and dips in 
accordance with them. In places, however, it is 
possible to find the intrusions locally cutting across 
the bedding. The intrusions are therefore cl ssified 
as accordant i.e. they generally lie along the bedding 
planestut lGcally show discordant rela tionships. 
In this report, therefore, the particular intrusions 
with which the copper-nickel d .• posits are associated 
will be 2ferred to as sills not as dykes. As mentioned 
by Reid (1) P. 2, there are at least two such sil18 
occurring in the field and probably several aore 
thereabouts . turther feature is the fact that the 
sIlls are not simple intrusions. Surf ce mapping 
has shown that anyone sill tends to split. This 
obser.ation is supported by the drilling sections 
which show se.,eral such splits at depth. It is 
probable that the ultimate nature of these smaller 
ultrabasic intruslons is of the lit-par-lit type. 

With regard to the composltions of the 
basic and ultr basic intrusions no detailed work has 
been carrled out during the present investigation. 
Howeyer, previous work bf the writers has shown that 
both gabbros and pyroxenites are presert at Serpentine 
Hill but no peridotltes . The P1roxenite is mostly 
bronzi ti t. with .. inor 1II0unt of aluminous P1roxene 
and a trace ot diopside . Some aceesory ollYene Is 
sometimes present. The gabbros are coarse-grained 11. th 
lrregular patches ot feldspar occurrln! between the 
terro-aagnesian constituents . t he resultIng mottled 
appe3rance Is characteristic . It h3s been recorded 
by L. K. Ward (p.19-20) that locally t he gabbro grades 
to norite. 

The sic and ultrabasic rocks have 
suffered considerable alteration. s1nce the time of 
deposition. The most noticeable alte~tion is the 
conversion of pyro~enite to ser,entine which torms 
relative11 large m sses at Serpentine Hill and 
elsewhere. Some of the serpentine contains cQrsotile 
aobestos. The conversion to serpentine is not 
usuallY' complete kernels ot unaltered rock beinc 
tound. Some serpentinisation ot the g bbro has 
also oecurre • 

!hus i~ wl11 be seen that, as is usual 
with basic and ultrabasic 1ntrusions, there are a 
number ot rela ted rock types occurring . A detailed 
study ot the types present would involve much 
petrographic investigation and was not considered 
warranted in the present instance . 
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GEOLOGICAL STRUCTURE OF THE FIBkP 

North of a line drawn westwards froll 
the crossing of Nevada Creek bJ the aenlson Bell 
road, it is found that the strike of the Cambrian 
sediments is, in general, a little we.t of north 
with dips varying from .rtical to steeply eaat and 
that the sediaents are shales, argillites and tuffs 
of Lower to Lower Uiddl. Cambrlan age. South of 
this line the strikes a re generally east-west 
varying from a little north of west to a little 
north of east and the dips are uniformly to the 
south. Tbe character of the rock. also show a 
marlced mange the typical members being tuffaceous 
shale s and dne conglome rates comparable with the 
younger group of Cambrian sedIments .entioned above, 
In particular, one band of fine conglomerate has been 
traced from the Renlson Bell road just south of 
tJevada Creek ibr over halt a .ne westwards almost to tle 
Crotty Quartzite. The wavy outcrop of this marke r 
beMs shown on the regional plan. 

It is evident trom the above evidence 
tha t a major fault zone occurs separating these two 
subgroups ot the C3.I!lbrian Group. Frolll iie fact that 
the tault does not penetrate into the overlying Junee 
sediaents, it is deduced that it i. Pre- Ordovician in 
age nd asoclated withtle orogeny occurring at the 
close ot the Cacbrian sedimentat i on during which the 
e imbrian sediments we re tolded and. tractured and 
later eroded before the Junee and Eldon sediments 
were depOSited. It is convenient to reter to this 
fe ... ture a!' the H evada Fault". 

Following this orogeny and baselevelling, 
sedimentation was continuous trom the Ordovician to 
the Lower Devonian. After the depos ition of the Bell 
Shales there occurred a considerable orogeny during 
which the recently-deposited sediments together with 
t he underlying Cambrian~d1ment. we re complexly folded 
and fractured. The Zeehan 8111cl1ne is one ot the 
fea tures produced during tiis orogell7. The tracturirc 
produced during this orogeny was considareble. In 1he 
copper-nickel a rea , the major Little Henty Fault belo~ 
to this period as do .everal minor parallel faults 
as .hown on~8 regional pl n. 

Considerlng now the detailed structure 
of the ropper-nickel neld, it has been shown that 
the s trata strike a little west ot north and dip 
east and that the narrow ultrabasic intrusion with 
which the deposits are associated is generally accordat 
with the bedding. In detail, minor v~riationl in the 
strike occur. In the northern port1on of the field 
there is a change of strike from west ot north to 
east of north indicating a fold in the strata'" the 
intrusion has been shown lo follo" this chang. stllke. 
In the southern portion there ~ re t"o minor fiexure8 
in the s trike. On t:te detailed plan a regional structure 
line has been drawn to indicate the gene ral course of 
the strike over the field. 

In the vicinity of V~udeau'. shatt three 
small raults have been observed each ofrsetting the 
course ot the sill to the east. On the pl an the.e 
faults are shown ~triking north of east . Insufficient 
evidence is available to indica te exactly the trn&~ 
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strike of the f aults. However, the important fact 
is that the offsetting is to the east. Between 
the Blowfly and the South Cuni shafts and a gain 
between the South and North Cuni shafts there are 
long stretches over which the sill does not outcrop. 
When, ho~ever, the strike of the si l l contacts nd 
of the available sedimentary outcrops are carefully 
exam1ned, it is apparent that the general course 
of any pa rticul r po rt i on of the sill is several 
degrees wes t of a line joininc the three shafts. 
From t his evidenc i t is concluded t hat turther 
small r~ults parall eling the three obser.ed faults 
occur between the Blowfly nd the North Cuni shafts, 
e ch oftsettinc the lode in an eas terly direction. 
On the det ned plan the term "inferred fault" is 
shown and is to be 1nterpreted as above. 

In the re between the Vaudeau shaft 
nd the EBB, t wo flexures 1n the s trike of the 

sedimentaries a re shown by the reg10nal structure 
11ne. These flexures do indeed occur although 
1t is probable t ha t small offsetting faults also 
occur i n the a rea associa ted with the folds. 
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Reviewi ng the structure of the intrusion 
"generally, therefore, it is cons ide red that it does 
not occur as a continuous belt but as a series of 
parall el s teps ea ch step being offset slightly east 
with respect to the s tep immediately south by small 
crossfaults. The generalised picture is as is 
shown in the d1a,ram below. 

F + F 
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The question of the age ot this faulting 
is one of importance but which cannot be answered 
completely from the available evidence . The orogeny 
must be considered a s occupying a considerable period 
of time . Firs t t here is a folding of the strata 
followed by intrusion of the magma. There is, howev~ 
no clearcut d ivision between the t wo processes which 
overlap in time. Thus, dur1ng the period ot injection, 
further folding and a socia ted fracturing occur to 
relieve the s treb.el built up. It is considered that 
the ma jor f aulting of the a rea (the Little Henty Fault 
and others occurring south of the f ield) were p roduced 
during be firs t period before the magaa was injected 
and that the minor f~ultlng occurred during the later 
period either co-eval with the inj ection of magaa. or 
slightly later. Kore ex ct deductions on this point 
could be made it underground openings were available. 
It is p robable t hat the geophysical survey will be 
able to shed some fUrther l i ght on this question which 
is of importance in ore lo ca tion. 
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There remain two further questions to 
be conside red with regard to the s tructure of the 
field. The first is the position of the Devereaux . 
ore-body. t the present time little informat10n 
can be gained as to the geological cw,i tions in . 
this a rea. Two sh~llow shaft. nd alhallow trench 
have been cut i n flnt m3rshy country. The only 
outcrops occur in the trench .and prove to be hith1y 
weathered shale.. No outcrops of ultrabasic rock. 
can be seen. It il therefore impossible to obtain 
any idea as to how the lode is associated with the 
ultrabasic or 1n what direction it is heading. One 
important feature, however, is the spatial relation­
ship between this occurrence and the main working •• 
Whereas the latter occur pproxtmate1y along a l1ne 
heading a little west of north, the former occurs half 
a mile west of the known s01.lthern end of this line. 
As noted by • K. eid, no t race of this body has 
been found in the railway cuttings to the north and 
there are no gossan indications of its occurrence 
in t.hat direction. It is considered that the 
Devereaux prospect occurs on the southern side of 
the Nevada Fault and on a line of lode sepa rate 
from the known line. It is likely that the lode -
here will occur in a more or le.s ea st-west 
direct on in conformity wi th the s trike of the 
s trata south of the Nevada Fault. 

The final point to be mentioned is 
the occurrence of quartz "blows". In the a rea 
south of the EBR three such blows were noted. 
NorthWard., between the EBR and the Renison Bell 
road three further blows occur, one on the ._tern 
side of a serpentine outcrop. The blow. consist 
of almost pure quartz often vesicula r and the 
southern ones in p rtlcular are stained pink by 
iron oxide. '· The most northern one nea r the EBR 
h s little depth, for a cutting just east shows 
no quartz but only a barren lode channel. The 
depth of the remainder is not known. The blows 
appear to bs barren lodes and we re fomed by the 
uprise of siliceous solutions along lines of weakness . 
The three southern ones are located near the line of 
the Nevada Fault and this fault was Imost certainly 
the migration channel for the solutions . They a re 
of intere t in showing the siliceous nature of the 
mineralising solutions. 

THE STRUCTQRE OF THE COPPER-NICKEL LOPES 
t this point it must be stressed that 

the field work on which this report is based was 
confined t o t he surface only. None of the underground 
wo rkings can be inspected a t the present time. The 
notes given in this and succeeding sections are based, 
tt. re£ore, on previous reports, information gathered 
locally, and the inspection of surface outcrops and 
dump heaps. 

The mos t noticeable feature of the ore­
bodie is their general occurrence on the footwall 
side of the bas1c intrus ion. They do not, however, 
occur solely on the lower contact of the igneous with 
sedimentary rocks. In the cross-section through the 
V~udeau shaft (see Drilling Sections) the ore Is 
shown so to occur near the surface but at depth the 
body swings away from the contact and for the greater 
part of the exposed depth is contained entirely within 
the igneous rock. gain, in Bores 2 and 4 an ore-body 
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1. shown to be contained within the igneous rock. 
In both these cases, the dip of the bodles 
conforms in general with that of the intrusion. 

long their courses, the bodies are 
notoriou.ly varlable in width. In the V udeau 
workings the width varies from 10 ft in old No. 
1 bore to a few inches in No. 2 level near the 
shatto In the drive in the South Cuni workings 
(see Reid P.32) widths varying tro. 2 inches to 
6 tt are noted. Similar condltions were noted 
by the miners in the North Cuni workings during 
1928 - 31. It has been stated that the wldth 
of this lode varied with almost every round tired. 
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In the Vaudeau working. 1\ has been shown 
that the ore-body pitches south at a steep angle 
(Summary Report p. 3 and Reid P. 43). Again It 
is stated by Reid P.)O with rete renee to the South 
Cuni workin«s that " ••• the ore shoot ls apparently 
contained bttw.en two faults which dlp to the 
southwest and give a southerly pltoh to the ore­
body". 

In general torm, then, the lode ppears 
as a series ot oreshootl ot variable length 
separated by barren sones ot unknown length. 
The ore Shootl, where oocurring, are located near 
the tootwall ot the intrusion but are not oonfined 
to the contact, sometimes oocurring wholly wlthin 
the igneous rock. The width ot lode within an, 
one ore-shoot is extremely variable, 

THE MINERALOGY OF THE COPPEI-NICKEL LOPES. 

As stated in the Summary Report P. 1, the 
ore is a massive sulphide oontaining pyrrhotite, 
pyrite, chalcopyrlte, pentlandlte and marcaslte. 
Occasionally the minerals mll1erlte (nlckel sulphide) 
niccollte (Nickel arsenide) and saratlte (nickel 
carbonate) are found, the latter In relative abundance 
at the Devereaux prospect. In the outcrops in the 
vicinity ot Genet's winse malachlte has been noted in 
the oxldised lone. It is reported t~t native oopper 
oocurred rarely in the North Cun1 workin.s and a 
specimen ot this measuring 5" x 3" x 3/4 thick was 
shown to the wrlter by J. Downing ot Zeehan. On the 
dump heaps ot the North Cuni workings a quantity ot 
speci.ens has been noted containlng sphalerite and 
argentigerous galena ot quite coarse grain sise. It 
is reported that these minerals were of trequent 
occurrence in these workings and,at ti.es, they 
exceeded the copper-nickel .inerals in quantity. It 
i. also reported that the silver-lead-Itnc association 
ot minerall was found sporadically in the South Cun! 
workings. There ia no record or report ot these 
minerals tocurring in the Vaudeau workings. The ore 
trom the Nickel Reward workings contained, according 
to Reid P. 37 " ••• a 11 ttle silver and a trace ot gold". 
Only in the case ot the Devereaux workings has a complete 
analysis of the total content ot the ore apparently 
been carried out. The tollowing results are quoted trom 
Reid P. 37 trom this orebody. 
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Syple No. 1 Bypl. No. 2 

Copper 18.1$ l4.~ 
Nickel ~.S~ 6.6~ 
Iron 27.S~ 29.7'!-
Sulphur 24.8~ .. 
Cobalt 0.6~ .. 
Silica 7.9~ .. 
Zinc 3.2~ -
Lead Trace -
Bismuth Trace -Alumina 3.l~ 
S1lYer 1.4 oz/ton 1.10 oz/ton 
Gold 0.02 " 0.04 " 
PlatinUil 0.10 " 0.16 " 
The.e figures show a saall ~t constant content of 
silYer go14 and platinum and in one case the presence 
of cobalt and bismuth which is not reported eleewhere. 
It is therefore, evident that the lodes are exceedingly 
complex in character ~nd contain in addition to copper 
and nickel varying small quantities of cobalt, lead, 
zinc, bismuth, arsenic, silver, gold and platinum. 

A remarkable fea ture of the lodes is the 
complete absence of gangue minerals with the except10n 
of quartz. In no case occur such h7drothemal minerals 
as calcite, serieite, epidote, etc. The ore minerals 
are associa ted solely with igneous wallrock1 sometimes 
fragmented, and with qua rtz. The associat on with 
qua rtz appears to be tairly general particula rly at 
depth. 'rbe 'North Cun1 dUID.pheap shows a. C!.uan\1ty ot 
this material wh1ch i. usually ot a cellula r nature 
though sometimes qu1te massive. Insutficient information 
is ayailable regarding the relative quantities of quartz 
and ore minerals and their detailed associat10n. 

COMPARISgN W'U OTHER COPPER-NIcnL FIELDS. 

The chiet world production of nickel come. 
trom the Sudbury region of Canada. There a huee lopolith 
known a. the "n1ckel eruptive" occurs intruded into Pre­
Cambrian rock.. In plan the intrusion has an oval shape 
with diameters of 36 and 16 miles. Prom the loJolith a 
number of dykes known as ·ott.et.· extend outwards. The 
lopolith is highly differentiated ranging from norite at 
the base to a micropegmatit1c granite at the top. The 
ores occur in t wo types ot depo.it. 

• 
(1) Marginal Deposit.. These a re located in the footwall 

of the Nickel eruptive. AccordiIl@ 
to L1dgren p.806 "The ore i, a breccia or mass at sub­
angular to rounded boulders of almost barren nortte 
cemented by the ore minerals which otten torm a hard crust 
on the rock". In the Creighton Mines the ore has been 
followed to a depth of 3,00 ft, the ore shoots being a 
few teet to lSO ft. in width. In the F lconbridge Mine 
diamond drilling has shown the ore to pers1.t to at least 
~700 teet. 

(2) Offset Deposit.. The.e occur along the off.et 
intrusions. Their relation to 

the basic rock. 1. Simila r to that of the marginal 
depos1ts although they .how the pre.ence of va rying 
amounts of gangue minerals and qUartz. The Frood M1ne 
has been opened to a depth of 3000 tt and ore has been 
proved still deeper by drilling. 
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The tenor of the larger deposits ranges 
from 0.8% to 2.0% each of copper and nickel in 
varying proportions. The richest ores worked are 
found in the Creighton ine which contains 3.0% 
nickel and 1.4% copper. 

Approximately 90~ of the nickel mined in 
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this district is produced by the International Nickel 
Co. of Canada and. the remainder by Falconbridge Nickel 
Kina. Ltd. 

In both marginal and offset deposits the ore 
minerals are pyrrhotite, pentl ndite and chalcopyrite 
with occasional magnetite, pyrite, sph lerite and 
sperrylite (PtAI2). The probable secondary minerals 
are marcasite, millerite, pyrite, arsenopyrite 
sphalerite and galena begin to appear in the offset 
deposits. 

Regarding the origin of these ore., Lindgren 
states P.807" The earlier Yiew ot a gravitative 
settling of the sulphide. in Q norite sheet has given 
way to the theory of nn injectIon of sulphide magma 
more or leiS charged with mineralisers along certain 
brecciated or fractured zones. In places the deposits 
show transition to high temperature vein. and to the 
injected pyrite deposits. In minor part they may have 
been formed by direct magmatiC segregation from the 
nickel eruptive but, in greater part, they have been 
formed at the end ot the magmatic period by replacement 
of the .ilicates by a very liquid melt charged with 
sulphides and developed by dIfferentiation in a magma 
reservoir at depth. 

In South frica a deposit of Post-Triassic age 
occurs at Insizwa. The ore-bodies re found at the 
contact of a norite sheet with underlying sedimentaries. 
The ore contains pyrrhotite, chalcopyrite nd pentlandite 
with a little palladium, osmiridium, gold and silver. 
The nickel content is too low to justify development. 

At the northern end of the Bushveld complex at 
Rustenbur" pyrrhotite, chalcopyrite and pentlandite 
occur in the 'erenlky reer in the upper part of the 
norite Iheet. The nickel is obtained as a b1-product 
of platinum mining by Rustenburg Platinua Kines Ltd . 
No information is available as to the nickel content 
but an unworked deposit some 40 miles north contains 
0.03% nickel. 

The only known sulphide deposit comparable in 
size to a small Sudbury deposit is that at Petsamo in 
Finland. No information is available regarding the 
tenor of ore here. 

In 1948 copper-nickel ore was di.covered near 
the base of the Duluth C bbro one of the largest known 
lopoliths in Kinnesot , USA northwest of Lake Superior. 
This has been reported on by Sebwartz and Davidson in 
" ining Engineering· July 19~2 (Vol. 4 No .7) pp.699 * 702 
under the title "the Geologie Setting of the Copper*Nickel 
Prospects in the Duluth Gabbro, near Ely, Minnesota" . 
Sporadic outcrops of sulphides are found over a distance 
of five miles along the base of the intrusion opposite 
its thIckest part . The authors state inter alia 
"Examination of thin sections and polished surfaces of 
the gabbro indicate. thQt it contains the following 
minerals in decreasing order of abundance I labradorite, 
olivene, augite and hypersthene, magnetite, ilmenite, 
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biotite, ct~lcopyrite, cubanite, pyrrhotIte, 
pentlandite, apatite and bornite ••••• A total 
of 29 chip and grab samples from about 12 
localIties averaged 0.59% copper and 0.17% 
nickel •••• They may be taken as indicating 
the copper and nickel content in outcrop. 
along the known belt of sulphide occurrences". 

The deposit is only i n the develop­
mental stage a t present but the author's 8th 
that "strong evidence of the syngenetic origin 
of the sulphides and the considerable length 
over which they occur indicates that there ia 
an excellent geological probability of finding 
a commercial deposit . 

Nickel also occurs in the form of the 
silicate, garnierite in the de posits of New 
Caledonia, the Celebes, etc. and as nickel-iron 
in Japan, the Phillipines , CUba, etc. As these 
deposits are of a totally different type to t he 
copper-nickel deposIts, they a re not considered 
here . 

The parallel between the five-mile 
copper-nickel deposits and those described 
briefly above is very close and may be .amaarised 
as followss-

(1) In all eases the deposits a re associated wi th 
basic intrusions sills or lopollth~ (which 

ditfer only in size) usually either of gabbro or 
norite composition. 

(2) In all C8ses the deposit. occur on the toot­
wali side of the i ntrusion. 

(3) The ore minerals are intimately associated 
with the rock minerals. 

(4) The five-mile deposits show much varlation 
In width of lode both ve rtically and 
horizontally. A similar variation, though 

on a uch larger scale, i. shown by the Sudbury 
deposits. 

(5) The association pyrrhotite, pentlandlte, 
chalcopyrite 1s of constant occurrence. 

(6) The presence of galena and sphalerite at the 
tive-mUe pa rallel. the occurrence of the.e 

minen1s in the offset deposits of Sudbury, 
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(7) The lack of gangue minerals w1th the exception 
of quartz at the f ive-mile indicate. a transition 

between the marginal deposit. and the offset deposit. 
of Sudbury. 

(8) The presence of the precious metals gold, s11ver 
and platinum appears to be normal to .ost deposit •• 

The following pOints ot difference are important:­
(1) The rela tive size of the deposlts, The Sudbury 

deposits are of gr~at size and the Pet.ame deposit 
somewhat .maller. The ~1nn.sota deposits show promise 
of being fairly large. The five-mile deposits are 
quite small by comparison. 
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(2) This difference is, to a large degree, 
offset by the relative richness ot the 

f ive-mile deposits . ereas the Sudbury ores 
range from 0. 8% to 2.~ each of oopper and 
nickel, the five-mne depOsits approximate 5 - 6~ 
copper and 9 - 12% nickel. 

THE gNUBIS o.F THE OBi-BopIES 

During the earlier inveltigation by Reid, 
the underground workings could not be inspected 
and the author states P.27 that ·o.n the meagre 
evidence at hand, author1tative discussion of the 
p roble •• relating to the origin ot the ainerals 
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and the proce sse s through which they pa •• ed betore 
tinal deposition WOUld, at this s t age , be premature 
and i noonclusive". s the present investigation allo 
was unable to include inspection ot under,round 
wo rkings, a detailed ' ~cco t still cannot be given. 
It 1s, however, possible to draw .ome conclusions 

y comparison wit known fields and to indicate 
some probabilities add1tional to those given by 
Reid. 

That the nickel ores er connacted 
genetically with the basio rooks admits of no 
doubt. These rocks are usually strongly differentiated 

s had been shown and it is logical that the metallic 
content ot the original llndltferentiated m gma should 
relMin 1n the liquid state whUe different! tion proceeds 
and thus beoo e relatively ooncentra tod in a~oh the 
same manner as conoentra tion ot metallic constituents 
proceeds during the intruSion an consolidation ot 
acidic magmas . 

The injection or. the metallic residuum oocurs 
during the tinal phase long lines of . ealmell. It 
is oonsidered that this res lduua hes It.ited mobility 
and thua does not travel tar before conaolidation 
commences. Thus the deposito are usually tound in 
physical associa tion ith the basic intrusions trom 
which they have been derived . A parallel between this 
t ype of deposit and the tin/tungsten type ot deposita 
genetically associated with acidic ma,..s may thus 
be drawn., The l a tter type hal low mobility in the 
liquid state and thus deposits a re usually found within 
or not f a r beyond the m rglnl of the grantiio mass in 
zones of minimum resit nee to circula tion. 

It is logical to assuae t hat migrating 
solutions will tend to travel along lines ot structural 
weakness i.e. through zones of miniaum re.istanoe to 
circulation. It does not necessarily tollow that the 
solutions will become consolidated along the whole ot 
the1r path. e aay, therefore, tind deposits 1n 
certain position. adjacent to their original travelling 
paths the latter now showi ng little or no sign of the 
passage ot the solutions. 

It is considered t ha t this prooess has operated 
in the present i nst ance. In the vicinity ot the 
Y udeau wOrkingsl t he association of ore-shoots with 
cross fractures s quite evident . The CroSI fracture. 
have provided the original paths along which the 
solutions migrated. From the fractures, the solutions 
travelled along the cont act of the igneous and 
sedimenta ry rocks and there became consolidated. 
It is likely that the process.s an intermittent one, 



there being a number ot injections ot solution, 
perhaps ot slightly differing composition. This 
would account for the observed banding ot the 
ores, which banding p rall els the strike ot the 
lodes . 

It has been reported that copper-nickel 
min rals occur in the adjacent McK~ie silver­
lead lode lthough the reliability ot this report 
is open to doubt . It such be the case , however, 
the explanation ot the occurrence tollowl logically 
trom the above hypothelis for solutions carrying 
copper- nIckel could have migrated along the cross 
fractures and thus entered the cKlm ie line ot 
lode. 

The occurrence ot Silver/lead/zinc in the 
No rth and South Cuni workings is a f ac t requiring 
consideration. These metals are derived trom 
acidic magmas and their occurrence in association 
with basic rocks is apparently anomalous . It 
must be pointed out at this stage that the copper­
nickel fi ld is surrounded with silver/lead/zinc 
lodss occuring the manner normal to the Zeehan­
Dundas areaas fissure tillings in Cambrian sediments. 
Thes. depOSits are somewhat younger th n the copper­
nickel deposits being tormed during the clOSing 
stage of the granitic injection which succeeded the 
basic injection i n Devonian times . It is considered 
that portion of the solutions carrying these minerals 
migr~ted along the cross fractures and thus entered 
the copper-nickel lodes. Final resolution ot this 
question would involve detailed study ot the lode 

atarial at depth which oannot a t present be carried 
out. 

THE. PERSISTENCP. 0' ORE AT pEPTH. 

The meagre information available appears 
to indicate t hat, a t a depth of 100 - 200 teet, 
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the copper-nickel orebod1es disapoear and are 
replaced by cavernous quartz. Reid P. 28 explains 
tha t this petar1n out has been caused by a removal 
ot copper and nickel minerals in solution s soluble 
sulphates. Unfortu tely, no further evidence on 
this question can be adduced at present but the 
fol l owing points re offered for co~s1derat1on. 
(1) The apparent petering out is noted in the V udeau 

shaft a t approXimately 120 feet . 
(2) In the Blo fly nd 'osquito shafts it occurred 

a t a much sh llower depth. 
(3) It has apparently not occurred a t 70 - 80 teet 

depth in the North and South Cuni shafts. 
(4) It appears to oceur t ween lCO and 150 teet in 

the vicin1t r Bores Nos. ,4 and 9. 
(5) The maximum depth at which igneous rock has been 

intersected in boreholes is 280 ft. 1n No . 12 
bore. In all other cases the 1ntersection has been 
obtained within 200 feet. 

(6) There i8, therefore, very sketchy evidence of what 
happens below 200 fee t. 

(7) The ore is known t o occur in shoots along the line 
of lod.. Is it not a t least pos ible, it not 
probable , that shoots occur in depth also? This 
fea ture is of repe~ted oocurrence in the silver­
lead lodes of Zeehan. In Sudbury shoots of ore 
h ve been traced do~n to at least 5700 teet. 
There appears to be no rea son why ore should not 
perSist in depth in the five-m~ field. 
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This question 1s of vital importance when 
considering the future of the field. It 1s 
regretted t hat cI. definite answer c nnot be given 
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at t he present ti e. It is hoped t hat the geophysical 
survey w1l1 be able t o t hrow some further light 
on this question. 

COnCWGIONS 

(1) The gener 1 conclusion arrived at during the 
course ot t his sUrYey is that the copper-n1ckel 

deposits are a propOsition well worth fu rther . 
investiga tion from a com ercial point of view. 

(2) 

and 

teet 

The ore i eomplex ca rrying bes1des copper and 
nickel, lead, zinc, silYer, gold and platinum 

traces of other t a1s. 

The o re occurs in shoots al ong the footw 11 of 
a basic i ntrus ion, the shoots being 60 to 1,0 
in le th with depth va rying up to 120 feet. 

(4) The known shoots a re loca ted on the .outh side 
of cros s fractures and it is likely that several 

more 8uch fractures occur probably with a lSocia ted 
ore shoots. -

(5) The width of ore w1thin the shoots 1s extremely 
va riable. 

(6) There 1s re ~so t o uppose that 
at depth. . uch boring as has 

i quite insutf icient to support the 
cuts out below 100 - 200 feet. 

may 
the .hoots/reappear 
been ca rried out 
sta tem nt that ore 

(7) close pa ra llelism i& seen between this deposit 
and the udbury deposits except as regards size. 

(8) The tenor of ore is very high. In tact it appears 
to be the highest grade copper-nickel ore known. 

(9) From the standpoint of a company interested in 
rela tively 8m 11 production, the high grade ot 

the ore will offset to a l a rge degree the rela tive 
small-ness ot the oreshoot •• 

(10) Companies which have previously worked the deposits 
h ve closed down because of a combination ot the 

factors; loss ot ma rket, low financial resources, 
i M.billty ~ cope with water with available eQ.uipment. 

(11) At the present time there is ample market for 
n1ckel ore. Pumps capable of handling the water 

flow a re av llable and hydro-electric power is close 
at hand. 

(12) The sca ttered n ture of the known ore shoots would 
at present reQ.uire wo rk1ng the field from a number 

of shafts for a profitable enterprise. 

(13) ere shoots shown to be repe ted t depth, 
profitable working could be carr1ed out from one, 

or perhaps two shafts. Therefore, the Q.uestion ot 
repetition in depth is critical. 

(14) ttention should be di rected t o explora tion in 
depth in the vic1n1ty of the known workings. 

Following t his, pa rticul~r a ttention should be paid 
to t he long stretch between the South and North Cuni 
shafts. 
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BEep ~9NDATIONS 

AS a geophysia 1 su rvey 1s 
shortly to be a rl'1ed out ova r the t'ield, 
it 1s considers that detailed recommendations 
reg rding explorution ould be premature at 
the prosent time. It is strongly t o be 
r aoended th~t, ;hen this survey i s completed, 
the geologic' l nd geophysical da ta be considered 
together and r aomm nd tions de based on all 
vail~ble informa ion. 

egd. B. L. Taylo r 

B . ~c. 4.. ust •• t.K.K. 
GEOLOQIst 

Sgd . D. Burger. 

A.M. ust ••• I • • K. 

The Director ot' ina!, 
llPBART 

Zeehan 

GEOLOGIST 

12th Septembe , 1952. 
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