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In response to applications by the Tasmanian
Devartment of Mines and the interested company, Zagle lletal
and Industrial Products Ptv. Ltd., Tasmania, a geophysical
investigation, including\self—potential, electromdgnetic and
magnetic surveys, has been mede over the copper-nickel deposits
of the North Dundas Field, situated about 5 miles north-east
of Zeehan, Tasmania. The nickel ore occurs in the foot-wall
of north-striking ultrabasic dykes. The ore shoots already
worked had »roved vory rich but quite small.

Important results were obtained in the Cuni North
Area only. Conductive indications which apnear to be due to
mineralization extend over a length of 800 to 1000 feet. The
line of mineralization is intersected by cross faults. ‘Drilling
targets for five short diamond drillholes are given. TFurther
exploration should be confined mainly to this area.

The geophysical results indicate that mineralization

farther south 1is limited ir extent and perhans of no economic

interest.

(iv)
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1. INTRODUCTION

The North Dundas copnper-nickel field is situated
about 5 miles north-ecast of Zeechan, Tasmania, and is reached
via an old tram track branching to the west off the road from
Zechan to Renison Bell (see Plate 1).

Mid-way between Zechan and Renison Bell old mine
workings, corgisting of shafts, pits, costeans, etc., lie in
a north-south line cver a distence of more than 7,000 feet,
mainly north of the Imu Bay railway line. The three mining
centres in the field are:s-

(i) The Vaudeau shaft in the south, about 1,000 feet
north of the railway.

(ii) The Cuni South shaft, about 2,000 feet north of
Vaucdeau shalt.

(iii) The Cuni North shaft, about 3,000 feet north of
Cuni South shaft.

The area, which is fairly flat and in parts swampy,
forms part of a basin surrounded by hills rising 200 to 600
feet above it. Although the southernmost »nart of the field 1is
fairly ovpen, the area north of the Vaudcau shaft is covered by
dense scrub. In “he extreme north, beyond traverse BN (see
Plate 3), forest and thick bush cover the area, Because of the
thickness of the soil cover, very few natural outcrops are
visible, and even the traces of the older mining activities are
often hidden,

Results of the mining and prospecting activities,
which have been carried out at intervals during the nast sixty
years, have shown that high-grade coporer-nickel ore occurs in
the area, but apparently to a very limited extent both in area
and depth.

As early as 1928 the central and northern parts of
the area, including Cuni Soutlh and Cuni North, were surveyed
by the Imverial Geophysical Ix»erimental Survey, as »art of a
programme to test various geonhrsical methods. The satisfac-
tory results of that work Tidge and Laby, 1931) contributed
largely to the renewed activity in the northern w»art of the field
during the succeeding years. .

In 1950 Montana Silver Lead N.L. became the holéer of
all mining leases in the Cuni area dnd Tagle lMetal and Indus-
trial Products Pty.Ltd. securszd an ontion over the field from
Montana for a limited neriod. The renewed interest in the
field resulted in the »reparation by the Department of Mines,

' Tasmania, of a Summary Renort (Devnt. IMines, Tas., 1952) con-

cerning the earlier mining activities., This was followed by
an application to the Bureau of NMineral Resources, Geology

and Geophysics, for a geophysical investigation over the whole
area, This investigation was started in Hay, 1952, but was
discontinued because of bad weather in June, 1952, Vork
resumed in December, 1952 and the survey was finally completed
in March, 1953. The work done during the first of these two
periods has been described by Keunccke (1952).

The survey was made by 0. Keunecke (party leader),
assisted during the first period by P.B. Tenni, and during
the second period by M.J. OiConnor and P.R. Wilson. The area
surveyed included. all the old known mine workings in the
cooper-nickel field north of the Imu Bay railway, and extended
about 7,600 feet to the north and 1,000 to 2,000 feet from
west to east. '
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- The staff of the Mines Department, Zeehan, pnegged
an<é levelled the traverses. Valuable assistance during the
preliminary l&Jan -out of traverses was rendered by a bulldozer
supplied by Eagle Hetal and Indust rlal Products Pty. Ltd.,
the repres&ntatlve in Austrzslia of the IEnglish company. This
company also provided the ”bODhVSlCdl oawtj with the necessary

field assistants.

The Mines Devartment, Zeehan, compiled a geological
report (includinﬂ maps) on the area during the period, making
use of the ueophy51cal grid (TaJlor and Burger, 1952). Plates
1 and 3 show the area surveyed and described in this report,

2. GZOLOGY
The foll owing notes on the OOlOUj of the area are
based mainly on the renort by Taylor and Burger (1952).

The area consists of Cambrian argillites, shales and
tuffs. The argillites predominate and are brownish red (at
the surface, due to oxidation), grey and green. Thesc rocks
are intruded by north-striking basic and ultrabasic dykes of
pyroxenite and gabbro, the dykes ranging in width from 10 to
50 feet. At the surface they dip steeply to the east. In
zeneral, the strike and dip of the basic intrusives conform
with tho e of the sodlmpnts, and in the report by Taylor and
Burger (1952) these intrusives are rgferrbd to as sills, not
dykes. At least two sills have been mavoed at the surface, but
diamond drilling has shown that more exist.

The conper-nickel mineralization is associated mainly
with the eastern 5111 the lodes being either on the footwall
(western) side of ths sill, or within it. The lodes strike
appyroximately north and dip to the east, in conformity with
the basic sills.

Near the Vaudcau shaft threc. small faults have been
observed, each displacing the northern part of the basic sill
to the cast, but insufficient date are available to indicate
the strike of thesc faults., NMorc faults exist in the field,
mainly farther north in the Cuni North arca, where a change in
direction towards the north-cagt has been obscrved in the
strike of the sills and of the sedimerts,

The ore is a massive sul hide consisting of
pentlandite, pyrite, chalcopyrite and pyrrhotite with high
contents of copper (5 to 6 wir cont) and nickel (9 to 12
per obnt) In some parts of the area silver-lead~-zinc mincrali-
zation is present with the copper-nickel ore, particularly in
the Cuni North workings, wherc it is reooruud to exceed the
copper-nickel nlnerall zation in quantity. Silver-lead-zine
mincralization also exists in other parts of the field and is
not associated with coover-nickel minerslization. In those
parts it is associated with cuartsz veins, showing the siliceous
nature of the mincrulizing solutions., Although the lcad-zine
ores have not so far been found of economic valuc in the area,
they have been mined ncar Dundas and at Lead Blocks, about
2,000 feet cast-north-cast of Cuni North shaft (see Plate 1),

ckel mincralization occurs mostly in ore-
ly short length, and in the Vaudeau shaft
Yhan 100 fect,

The ni
shoots of relative
its longth is less

3. SULF=P0T_I9IslL SURVEY
(a) Method and equivment.
Sulnhide ore-bodies, which vroje et from the zone

L

cof grouncwater-saturated rocks inte the zone of mwathcring,
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are subject to oxidation processes accompznied by electro-
chemical activity. This nroduces electric currents which pass
from the ore-body into and through the surrounding rock and
rcturn to the ore-body. At the ground surface a resultant
potential distribution occurs and differences in potential
between any two noints can be measured. The presence of a
centre of neg gative potential is indicative of & sulphide ore-
body un:crgoing oxidation. The self- ~potential method indicates
only the oxidised pnortion of a deposit and not its possible
continuation below the water table. Caution in interpretation
of results is essential, because enomaliecs may also arise from
pyritisad fault and shear zones, graphitic or pyritised slates
or other causes. '

(b) Work done and results obtained.

A base line 7,600 feet in length was lald out at a
bearing of 172 mmgn«tlc, @TOng the wes tﬁrn gide of the area
to be ourVAyod Traverses, each 1,000 feet in length, were
laid out at intervals of 100 feet, pervendicular to thv base-
line, and ohservation pnoints were negge. at intervals of 25
feet alongz cach traverse. In 2ll. eilihty traverses were laid
and observed over the whole area. The layout of the geophysical
grid, tonographical features such as shafts and tram tracks,
and some geological information are shown on Plate 3.

Because of the existence of rain forest and dense
bush in the northarn‘part of the area, it was originally
planned to terminate the survey atb Travpruo BN. However, as
self-potential 1nu1uutlon° were sbtill apparent on this traverse,
the survey was cextended another 500 feet, up t0o and including

Traverse BS

One observation noint wes maintained as a fixed rear-
station and at every .point on the zrid o rcadinfr was taken of
the potential difference between the fixed station and the
observation point.

The self-potential »rofiles along each traverse are
shown on Plate 2, and from these »rofiles the self-potential
contour man on Plate 3 was constructed,

(c) Dl scussion of results.

Self-potential anomalies were obtained and are shown
on Plate 3. The extent of the anomalies is limited and,
excent in the Cuni North aruu, none has a length of more tha
300 feet. The intensity the anomalies is of the order of
-100 to -200 millivolts, Wlth the excention again of the Cuni
North area where valuss anmroaching =400 millivolts were:

corded.

The lack of uniformity of the anomclies in both
strike and shape suggests that The ey are caused by a variety of
geological features., The anomalies could arise from -

(i) 1lead-zinc ore

(ii) copwner-nickel ore
(iii) pyritic shales

(iv) pyritised fault. or shear zones

(v) graphitic schists,



&

i 4 -

The anomalies can be divided into two definite
groups, the first. showing strong esnd cdistinct characteristics
and the second being commaratively weak and poorly defined.

i In the southern area, weak and localiscd anomalies
arise near the old mine workings such as the Vaudeau, ilosguito
and Blowfly shafts (indications 1,2 'and 3). Ncar the Cuni
South shaft there is a well-pronocunced, but localised, self-
potential snomaly (indication 4) with a maximum value of about
-160 millivolts, on Traverse AB. The adjoining profiles show
no extension of the anomaly, and this »rovides a typica
indication of the small extent of the shoots. '

In a portion of *the southern arca, several pronounced
anomalics arise where there had been no »revious indication that
conper-nickel deposits occur. To detormine whother or not
thosc anomalies are due to copper-nickel dewvosits,,some trenching
was done at scveral points durinz the course of the survey.
Trenches on traverses HCA, G and E, showed that the anomalies
are due to oyritiscd shear zones, weak lead-zinc mincralization
or vyritic and granhitic shales. The trenching was particularly
uscful in the casce of anomaly number 5 centred on Treverse G,
as it was thought that this might be due to copper-nickel
mincralization on a possiblc southoern continuation of the basic
dyke with which tho covper-nickel ore is assoclated in thoe
Vaudcecau shaft. Trenching showed, however, that this is not so.
It is unlikely that copoer-nickel ore-shoots occur farther
south in this area. The trenching on Traverse HCA, (on indi-
cation 7) ncar the old Nickel Reward shaft, rcvealed traces
of galona in a shear zone.

: Several small wcak anomalics (numbered 8 to 12),
similar to those which occur farther south, were recordsd to
the cast and north-cast of Cuni South shaft, but it 1s con-
sidered that they arc probably due to some disscminated sul-
phidcs., .

The very strong anomcly {number 13) of morc than
~400 mitlivolts centred on the eastern cnd of Traversce AY was
shown, by trenching, to be duce to strongly oyritic black shalc.

In the Cuni North arca a well-wmronounced sclf-
potential anomaly (number 14) between Traverses BF and BO
extends over a length of about 800 fuet, and is closely
assocliated with a known basic dyke and old minc workings.

The shape of this anomaly suggests that the mincralization
occurs as scveral bodices, possibly separatced by cross faults.
On Traverse BM the dircetion of strike of the indications
swings sharply from nortih to north-cast and the indications
continue in the latter dircction until they cnd on Traverse
BO, '

Sceveral small anomalices occur on the northern
extension of the indication on Traverscs  BH to BM, the most
pronounced being that on Traverse BR (number lS),with a
centre of -150 millivolts. Trenching was carricd out here,
but revealed only a small iron-mangoncsce lode in the shale
which is probably thc cap of some lead-zinc mincralization at
devth. The small cxtoent ol the anomaly mekes’ it unlikely that
the suspcetaed galcona mincralization will be of any cconomic
valuc. : :

4. ZLICTROMAGN TIC SURVEY..

(a) Mcthod and equivment.

Elcctromagnetic neasurcuncnts malke usce of the fact
that most sulphide mincrals nossces hizh clectrical conductivity,
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and expnerience has shown that electro-megnctic methods are

the most suitable for investigating orc denosits of the copoer-
nickel typc. Although séveral variations of the method have
boen devzloped during the past 30 years, the basic principles
underlying these methods arc the same, By passing an alternating
current through a long cable, an clectromagnetic primary ficld
is set up around thc cable. This ficld induccs a sccondary
current in any good conductor lying below the carth's surface
and the sccondary currcent in turn scts up a sccondary magnetic
field. By measuring, at sclected points, the total magnctic
field and subtracting from it the calculated valuc of the
primary ficld, the residual valuce obtaincd is that of the

The mcethod now ia most common usc is to pass the
primary currcnt through a large rectangular coil of wire laid
out on the ground. At obscrvation points on traverscs at right
snzles to the longer side of the coll, a scarch coil is first
set up vertically (with the nlane of the coil herpendicular to
the traverses) to measurce the horizontal componuint of the
clectromagnetic field, and then horizontally to measurce the
vertical component. The E.M,F, »roduccd in the scarch coil
in cach of the two positions is thon ncasurcd on an alv.crnating-
currcent wotentiometer. This determines the value both of the
componcnt in-phasc with the »rimary currcnt (rcal componcnt)
ané of thc componcnt 90° out~of-vhasc with the primary currcnt
(imaginary comvonent). In all, therefore, four componcnts arc
measurced at cach obscervation »noint, namely the rcal and
imaginary horizontal componcnts and thoe real and imaginary
vertical comwoncents. The theorctical valucs of the components
due to the wrimary field are subtractcd from the measurced valucs
of the total ficld, the residuals representing the magnetic
gffect duce to any good conductors existing below the surface,

(b) Tork donc and rcsults obtaincd,

Becausc of the dense bush in the arca it was found
morc convenient to usc a long strai:ht cable 2,500 feet in
length laid jarallel, to the base line, instecad of a rcctangular
loop. The cablc was carthed at both ends by linc clectrodes,
i.e¢. long bare conocr wires perwendicular to the basc line and
extending morce than 1,000 fect along the traverscs nearcst to
each end of th. ¢ ble. An altecrnating current of 500 c¢/s from
a portable generator was nasscd through the cablc and clec-
trodes, complcting the circuit through the ground. The cable
was laid out at first 200 fecet to the west of the base line
and rcadings with the search coil and componsator were taken
starting from O, along the traverses laid out for the sclf-
votential survey. TFor somce »Hrofiles the cable was laid out
400 feet west of the base line, and for othors it was moved to
the cast of the lodes and laid out 550 fcet cast and then 1,000
feet east of the basc lince. Measurcments in the last two
instances werce startced at 350E and 800FE respcetively.

The electromagnetic work was carricd out mainly in
the Cuni North arca, as the sclf-potential work had shown this
to be the most important part of the ficld,

Plate 4 (Bhects 1, 2 and 3) shows some clectromagnotic
vecetor diazrams of the Cuni North arca.

Plate 6 shows the horizontal clectromagnotic com-
poncnts obtaincd in the Cuni South arca.

(c) Discussion of rcsults,

, The followiny table gives a bricef summary of the
clectromazn.tic indications in the Cunli North arcas-
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Traverse Position of - Beren-th Remarks
indication ' '
BB 160E )
. BC 155% [ very
‘ weak
BD - 1502
BE 1758 : weak
BF 155E
BG 160E good
BH 125=
BJ . 145% medium
BK 170E wealk
BL 200E
BM - 1905 good
BN 330 % c.fs drilling resuldt
in D.D.H.2; ore
BO 410E weak c.f. drilling result
in D.D.H.3; no ore
BP ' 480 very
' weak
" BR . 225m g Not caused by Cu-Ni
' _— "1 weak
BS 2600 ) mincralization

The intensity of en indication depends on the depth

from which it arises, th> dimensions and shape of the minerslized

body and its electrical conductivity, which in turn depends
mainly on the amount of sulphide mineral in the ore.

By connecting the centres of the indications on the
traverses, a general »Hicture of the strike and extent of the
mlne“”lldgLLon is obtained. Where the line of strike shows
a break it is rcasonable to susoect that zonecs of disturbance,
such as foults, exist. Howev;r9 the suggestion that faults

exist 1s not based on diract OhjSlbal OV1ubncc and 1s
indicated only as a 331b111ty.

There is a marked decrease 1in the strength of the
indications south of Traverse BF, On Traverses BD, BC and BB
they arce vary weak and they disaprear altogether farther south.

At the northern ond, the electromagnetic results

ug.est that the mineralization toerminates bﬁs jeen Traverses
BO and BP. :

4s eéan be seen from the orofiles on Plate 6, the
clectromagnetic indications in the Cuni South arca are much
weaker than those obtained fu rtler north, the only ones worthy
of comment being on Traverses AA and AB, between 250 and 300
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east. These coincide with the position of the basic dyke

at the Cuni South shaft. HMining showed no orce of economic
value on Traverscs AA and AB, and therefore the conclusion
can be drawn that no further copper~nickel ore of economic

value exists in the southern part of the area.

No electromagnetic work was done near the Vaudeau
shaft in the southern area, because of the absencc of electro-
magnetic indications in the Cuni South arza, and because no
promising self-potential anomalies were recorded in the Vaudeau
area.

5. MAGNZTIC SURVE

(2) Method snd equipment.

Variations in +the strength of the ZTarth's masnetic
ficld arc caused by the »resence of ferromaznetic minerals

-such as nmagnetite, pyrrhotite, ilmenite, etc., and of orecs and

rocks containing these minerals, Some igncous rocks are

more magnetic than sediments, and of the igneous rocks the
more basic types often have a greater magnetic effect than the
acid types.

Although it is »ossible to measure both the hori-
zontal and vertical components of the Barthis field, the measure-
ment of the vertical comvonent is adequate in a survey of this
tyne, and this mcthod was used in the present survey.

The geology of the field justified the use of the
magnetic method as there was a possibility of locating the
basic sills, and c¢ven of indicating the copner-nickel ore,
assuming thoe oyrrhotite content to be larze enoughs to cause
anomclies. ' -

The instrument used was a Watts vertical ficld
magnetometer.

(b) York done and results obtained.

It was intended that the traverses and observation
points laid out for the self-notential survey would also
be used for the magnetic survey but, because of the absence of
self-notential or electromaznetic indications on many traverscs,
the magnetic method was confined to a Tew traverses only.

(¢) Discussion of results,

Magnetic observations failed to detect any of the
basic sills, nor werc magnevic anomalics of any significance
recorded elsewhere in the area. These obssrvations agrece with
those made by the I.G.Z.S. (Zdge and Laby, 1931), .who also
found that the basic sills gave no amomalous maznetic readings.

Because of the -above, magnetic profiles and contours
arc not prcscented.

[

6. CORRELATION OF RTSULTS.

An attempt is wmade here to correlate the results of
the self-potential and clectromagnetic surveys, and also taking
into account any evidence obtained from previous drilling and
mining activities, The positions of the indications from sclf-
potential and electromagnetic work and the positions of the
rclevant drillholes arc shown on Plates 7 and 8 for the Cuni
North and Cuni South arcas resyectively.
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In the Cuni North arca, the centres of the electro-
magncetic indications corresnond fairly well with . those of the
self-potential anomalies., As the. d]kbs dip to the east, the
self-potential anomalies can be expected to occur a ohort
distance to the west of the electromagnetic indications,
bacause thc former are related to the oxidised upper part of
the ore-body, whilc the latter arce caused mainly by the primary
sulphides at, or below, groundwater level., This difference
in the position of the indications is shown on traverscs BG,
BG, BL and BM. Possible reasons arc & change in dip of the
nincralized 1ode, or the extension of the sulphide mincraliza-
tion itsclf to a consilderable dewwly, v.Jululng in the clectro-
maﬁnutlc 1ndlcawlon appeoaring farther to the cast.

. Previous drilling in the Cuni North area intersccted
hizh-srade copner-nickel orce in D.D.H. No. 2, between traversces
BM and BN. This coincides apnr O'ﬁma”cly with a fairly strong
clectromagnetic indication centred on traverse BN,

The geophysical results in the Cuni South arca gave
no indication of minor lization of any importance thus con-
flrmlqg the negative results obveincd from D.D.Hs. Nos. 1, 7
ancd 8B.

T, RzCOMISNDATIONS.

- The Cuni North area is the only onc where further
c¢xploration work can be re comm“nduu, and rcsults there are so
encouraging that drilling is warrsnted.

: As the basic dyke and copner-nickel mlnbrallvatlon
both have an casterly dip, the looatlons for future drilling
must be situated cast of the linc of c¢lectromagncetic indica-
tions shown on Platc 7 since these indications represcent the
approximate nosition of the upper srart of the primary sulphide
body. The distance boctween the target and the drillholce
position can bo sclected to provide a suitable inclination for
the drill,

To facilitate the deve 1looment of the arca and to-

assist in thecarly lay-out of a drilling »rogramme, the
suggested drilling targets shown on Plate 7 have alrcady bdbeen
convceyed o thoe Department of HMincs, Hobart, and to the
intercsted mining company. The nositions of thesc targets
arce- :
Traversce BM, point 200 s drillhole £R1

" BL, " 190E; " EM2

" BH, " 130%; L - ENM3

" BT, " 160Es n 5M4

n BE, P 1LT5E;s " EM5

8. RIFIRINCDS,

Dept. Mines, Tas., 1952 - sSummary rloort on the conner-

nicksl devosits of the Five-milce
District, Zecchan, Tasmania. Dcpt.
Mincs. Tas,
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