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I, THIRODIC TION

Wellington is a small town on the lacquarie River about
200 miles north-west of Sydney (see Flate 1), There are severel
old mine workings - shafts, pitq, costeans, etec, - about 7 or 8
miles south-east of the town. They are on a hillside near the

lacquarie River and they extend over a length of about 6,000 feet,

Massive sulphide ore has been found and developed in one
of these workings, namely, the main shaft of the Commonwealth ..ine,
A fairlv big dumv, which shows signs of good ore and some smelted
material, dis evidence that there was once a good bit of mining
activity in the area. :

In 1951, the Consolidated Zinc Corvoration became
interested in the abandoned mine and arranged for the lease
owner, lir, George Wilkins, to de-water it, The Comvany's

-geologist inspected the nine ahd reported (1952 (a) and (b))

that at two levels (53 and 85 feet) massive sulvhide ore had
been exnosed for a length of 160 to 180 feet in the direction
of strike, This pncon aging result caused the Comrany to start
mining exnloration work,

As pointed out in the report o f the Comvany's geologist,
nothlna is known from tne numerous old workings regarding the
extent of the sulnhide orebody, Thereiore, three shallow diamond

drill holes were put down by the Consolidated Zinc Corworation to

determine the e:xtent and width of the orebody. At the same time,
the Bureau of iiineral Resourtes was asked to carry out a geophysical
survey in the area. Wihen the geophysical work started in July,
1952, the Company had nearly finished the first bore hole (see

Plate ?). :

The PUrPOSe of the veoony ical investigation was to
determine if there is any extension to the known orebody and -
to provide the Company ulth driliing targets.

The geothSICal‘Llela work was carrvied out from the end
of July to tie beginning of September, 1952, and it covered the
whole of the o0ld nining arﬂa, some 6,000 feet in length.  The
members of the field party were Dr. O. Keunecke and Lir. W. He.
Oldham. S

The Consolidated Zinc Corporation carried out the
necessary. surveying wrork, such as negging and levelling the
traverses, and the Connany‘o drilling rarty assisted wnere
necessaryv, The general results of the survey were discussed
with revresentatives of the Comprany as soon as the field work
was completed, :

2. _GEOLOGY

The area consists .of Silurian slates in wnich porphyry

is intruded. dear the main shaft slates and vporphyry are inter-
bedded,

The line of mineralization occurs in a zone or sheared
porphvry along a hillside of massive porvhyry rocks. - The width
of the )upﬁrea Do”rhyrv ranges frow 50 feet near tihe main shaft

to 100 feet north of the shaft where the strike of the line of

mineralization swiangs towards the west. lLilneralization occurs

b
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poradwcany over a length of at least 6,000 feet, The southern
linit of its occurrence so far as is nnown seems to be the
Macquarie River,

The known orebodv, with its massive sulphide mineraliza-

- tion, occurs about 2,700 feet north of the liacquarie River ”nore

the genera 1 strike (pearlng 328° magnetic) swings about 8-10°
towvards the west, It nay be for this reason that the orebody
was formed Jjust at this place. The general dip of the slates
ang 860tn nineralization is oasterlv and ranges between 60°
an 0

Assays of the ore have shown that it contains sulphides
of Fey Pby Zn, Cu, 3b and 4s. In general, the percentage of Zn
is h;gher than that of Pb, The percentage of sulphur is high
enough for it to be mined economically in addition to the base
metals,

Linerarraphlc 1nvestlgatlon of the ore (C.S. I.u.Oo,
1952) has shown that the most abundant mineral in the ore is
pyrite and the n2xt most abundant is snhalerite, In addition,
the ore contains arsenopyrite, chalcopyrite, tetrahedrite, galena
and bournonite, Besides these, gold and covellite are observed.

The gangue mineral consists of barite with sporadic
distribution of sulphides, Between twenty and twenty-five
thousand tons of hizgh grade sulpnhide ore have been blockad out
around the main shaft, Before the nine vias de=watered for
examination, uha water level was about 20 feet below the surface

3e..QUTLING_OF PROCEDURE :

An area 2 400 feet long (1,600 feeu south and 800 fest
north of the main shaft) and 1 OOO Tc‘eé‘)‘c wide was first selected
for iavestigation., Tra Joroes, each 1,000 Leet in length and
spaced at intervals of 100 feet, were lala out at rlcht angles
to the main rzference bassline, This baseline crosses the main
shaft and has a bearing of 328° magnetic (see Plate 2), Observa-
tion points were established at intervals of 25 feef over the
mineralized zone and at lnterValq of 50 feet towards each end
of Lne traverses,

Geophysical measurements were made first along traverse
zero (00), This traverse crosses the baseline at the main shaft.
The results along this traverse are important as thev indicate
whether or not the gzeophysical methods chosen are suitable and
show wnat kind of anomalv or indication can be exnected. such
a test survey over known- "eolovlcal conditions makes the interpreta-
tion of the resul*s obtained in adjacent arecas more certaln.

. When the first selected area around the nain shaft
had been investigated, the survey was extended a further 1 4000
feet towards the 501th as far as the liacquarie River The

spacing between traverses in this part of the area lS 200 feet,

The Consolidated Zinc Corporation ‘had, 1n the meantime,
nade a geclocical exanination of the area of old mining activities
to the north of the main shaft, It was decided to include this
northern part of the area in the vresent survey too,

. Because the general strike of the zone of mineraliza-
tionwbw ngs towards the west, the baseline in the northern arca
was lald down with a boarlng of 320° mw“netlt ‘ne traverses
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are at richt angles *o *this strike, They are laid out betwesn
1200 Nowth and jOOO‘&n‘flof LQL main shaft at 200-feet intervals,

4, GROPHYSICAL 13iFODS

R e

The survey was carried out with both self-notentlal

%
and electromaznetic measurements, and some tests were made with

the magnetic mathod,

(a) Self-notzatial method,

Self-uetential measurements reveal anom
sulphide vvw0r01lqmu*on extands above the vrﬁunﬂ-
RPecanse 61 the acidity of the water, chemical react
as a result on which an electric current is set up an& this
nroduces notential differences, Thnese can be measured at the
surface and thev may show a negative cenlre of un vo several
hundred nillivolts over an oxidized sulonide orshody, Since
the chemical vprocesses assoclated with oxidatlon arise mainly
above sround-water lovo*, the self-potentlial nethod indicates
onlv the oxidized wnortion of a denosit and not the wossible

A”J.J
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continuation in denth of the primaryv orebody; The interprete-
tion of self-nrotential anomalies has, 1roreover, to be made with
caution because pyritized fault and shear zones, zrannitic slates,

etc. can sometinmes cause anomalies of comnarable order,

(b) & bromagnetic method.

Electromagnetic inductive measurements make use of the
good electrical conductivity which is a pnroperty of many sulpaide

‘minerels, Bxperience suggests that the elecurona netic method

is the most snitable one for geonnysical investigation of an ore
derosit of the type found at uelilngbon, Several variations of
this method have been develoned and anglied in the past 30 years,

The method used in this survey emnloys a large rectangular

loop (at least 3,600 feet by 1,800 feet) laid out on the ground

with an alternating current llouln~ throuch it, Tne horizontal _
and vertical comnonents of the rec ultvqp alternating electromaguetic

ans ol a convensa tor which *is a form of

field are measured by ue
ége The measurements are made aloﬂb
f=Y
J

alternating current bri
traverses at right ancl
the comp nsator, in con
to resoWVC the nag: tic
one in phase it n DT
and one 90° ont

1maf i nanr V conRnon
at each observati
coryonents and re

fo—
e

S to one long sicde of the loop. Using
unction with a search conl, it is possible
fig1d in a: "rilﬂCCBlon into two comnonanis,
rimary field (called the real component)

f vhase with the »rimary uleld (called the

nt). Thus it is usual to measure four courﬁnﬁnts
on point, nanely, real and imaginary horizontal

al and imagirnary vertical components,.

O}-‘(DO

In any good .conductor 1lying below the surface, such
as a mass ive Qulphlée body, a secondary current is induced by
the primary current in the loonp, This .secondary current produces
a socondary macnotlc field wnich is superinvosed on the primary
Lagnetic Tleld thus nroducins denartures iroi the normal velues,
These departures are observed as anomalies which indicate the
oresence of* the good conductor belcw tihe surflface. They are
deterained 1n Lle following manner, '

Thc nrimery field which wonld exist under conditions
of uniform electvzch fround conuuct1Vva, with no uloturblnr
sood conductors present, can be calculated. This is deducted
fron the observed Lota] Ileld, thus leaving only the anomalous
secondary Tield comnonchts resulting from the secondary currents
induced in the good conductors (cefay sulphide bodies) in the

B,



ground, *

Pyritized fault zones, shear zones and other zones
of high conductivity can also produce anomalies if their
conductivity is hlgher than that of the svurrounding country
rock, These possibilities must, therefore, be taken into
account when the geonhysical results are being internreted
so as to avoid, as far as rossible, makinz a vwrong zeological
interpretation of tke electromagnetic indications,

(c) Magnatic method.

lagnetic measurementis were carried out on a few
traverses even thourh it was not expected that the method would
be anplicable to the area, There were no useful indications
and the use of the method was discontinued.

Plate 2 shows the traverses marked by symbols according
to whether they were surveyed by the self-votential or the
electronmaznetic method or by both. Tt will be sean that self—
potenblal neasurements were carried out on traverses 200,5 1
1800, H, and electromagnetic measurements on traverses 2700, S
to 400.N and 2000,.4 to 3000,H.

Se... RESULTS A'D THRIP TIIERPAETATION.

(a) Qver the known orshody.

- Both the self-potential and the electromsgnetic measure-
ments show a well pronounced indication near the main shaft,

‘This indication is caused by the known orebody.

A Plate 3 shows the self-notential profiles and Plate 4
the self-potential contours, It can be seen that a minimum of
~-182 millivolts apnears on traverse 00 over the known orebody
and that the intensity of this anomaly decreases to =140 milli-
volts at 100 fest south and to -110 millivolts at ]00 feet north
of the shaft, The anomaly decreases further to =~53.millivolts
at 150 feet south and to =100 millivolts at 150 feet north of
the mine, and has practically disappeared at a distance of 200
feet norbh and south of the main shaft,

\\

The position of the anomalv relative to the nosition
of the known orebodf (see Plate 3) nroves that the self-potential
results indicate the top nart of the orebody, the oxidized zone.
Also, the shape of the anomaly indicates a steen easterly dip.

Plate % shows the corresnonding alectromaﬂﬂatﬁc results,
Both the real (in nhase) and 1maginﬂrv (90° ont of rjaae)
comnonents of trne norizontal and vertical electromagnztic field
are shown after deddﬁuiOﬁ of ths calculated vrimarv field, These
measurements, al $0, each show a well pronounced indication on
traverse 00 which decreases ranidly in strenzth at 100 feet to
the north and south of the main shaflt, The maximum value of
the electiromagnetic indication on traversz 02 is offset slightly
to the north-east of the maximum value of the self-notontial
anomaly. This 1s to be expected. “he electromagnetic
measurenents indicate nainly the orimary ore because tne
primary sulnnide is.a better electrical conductor than the
oxlidized ore, 4s this ore lies al a greater depth, and the
orebody has an easterly dip, the electromagnetic indication
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Besides showing the indications caused by the orebody,
the results of the eJectromagnetic measurements also show the
very strong influsnce of the wire fences wnich cross the area,

self-potential indicaticn,

Tortunately, the disturbances caused by the fences do not interfere

with the indications caused by the mineralization in the sheared
pOrphyrye

These gceovhysical results show that the orebody which
has been developed in the main shaft must thin out about 200
feet north and 150 feet south of the maia shaft. The results
further indicate that the orebody is lenticular and 1is rather
limited in horirzontal extent Also, 1t can be seen that the
geophvsical methods used are canab]a of detecting the occurrence
anywhere in the adjacent area, of any mineralization of similar
extent and quality to that already QOVOJOhed in the mine,

(

cr
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g

(b) in add‘APGQt areas. o | | |

Plate 6 shows some of the curves of the electromagnati:
results in the areas north and sounth of the mine. Only a few
tynical curves have been chosen for nresentation since these are
failrly renresentative of ths whole, Unfortunately, no furcher
vell prounounced indications were obtained within ths area tested
either by the ~e1f—nobvau1al or by the electromagne tlc method.
This can be noticed the curves of ths traverses of Plate 6
are compared with those of traverse 00 shown in Plate 5 (Fig. 2).

The small and weak indications which apoear in the
curves are presuamadly caussd mainly by the sneared porphyry zone
which includes the 113a .0 mineralization. 4ll the other
irregularltlog in the cu“ve° are due to the changing geological
strata which consist of slates, sheared porphyry and massive
DOTrPhyry,. It is probable that the moisture content of these
beds increases towards the Ilacquarie River and that they will
therefores have an increasing electrical conductivity. This
characteristic is noticeable in the trend of the electromagnetic
curves, '

The positions at which self-wnotential anomalies and
electreomacnetic indications vsre obtained are shown in Flate 2,
Tne magnitudes of the indicaticns are represented by differert
simbols (see lezend),. 4s can be seen, self-potential anomalic
are ohscrved only near the main shaft between traverses 200,5
and 200, H, The suredgbk of the anomalies 1s never really zreat,
_nerplor s only the extreme value of -182 millivolts on traverss
00 has been mariked as fairly strong. The anomalies on the
rother traverses aré marked as medium or weak as the case may be,

[

The electromacnetic results show no really strong

‘ndications either, “he well vronounced iudication on traverse

OQ has been marled onlr as fairJV stroug,. The other indicoations

sbtained were 21l wealter than this and have been marked accorailszgly.
Fe

In the southern vortion of the arpa, vba indlcations have been
?boPTVPO on traversoo 1400.8 (at 950.5) and 1400.8 (at 1075.5),
4 mediwn indication was observed on 1S00.3 at 1100,0. This
last indication cov!a be caused by an orebody of the same tyde
2s the one in the Commornwiealth liine but at a greater depthas
7t° lengtn cannot be estinmated bvecause traverses 100 feet north
and south of 1900,5 were not surveyed, Eowever, its lencth
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cannot be greal because only weall indications were obtained on
travc“"GSZOO Teet north and south of 1200.5,. 411 three indica=-
tions listed above occur near the line of mineralization observed
at the surface.

"In the area to the north of the Commonvealth Line, weak
electromagnetic indications yere oboerVﬁd on traverses 300.N and
400, . These indications lie on the lire of mlno*allzatlou

and they confirm the swing of this line, through some 8° towards
the west, that is indicated by the surface geology. In the most
northerly part of the area a sinzle weak indication was observed
on traverse 22C0.N at ASO,D near the sceng of some old mining
activities, All these indications are considered to be of no
importance and mest nrobably caused by sporadic mineralizaticn
of no economic value,

(¢) Comparison with drill hole results.

e R plv- Bt

1.1

The results of the geornnhysical investigation near tha
main shaft agrae with the results of the three drill holes that
have been sunk by the ConsoLlaaLea Zinc Corporation Ltd,

Drill hole ¥o.1, on traverse 00, struck ore (pvrlue,
marcasite, chalcopyr;te, calena, etc.) exteanding from 182 to 155
feel vertical deypth. The result of this bore indicates that the
thickness of the orebodv, which is about 26 feet at the 85-feet

1PVo], decreases to some 12-15 feet at a denth of 190 feet,

Drill hole HNo.2 near traverse 1C0.H struck only fleciks
of snhalerite, galena, etc. at a level of about 240 feet, but no
payabla orebody, :

Drill hole lioe 3 near traverse 100.S showed scattered
coarse pyrite stringers at a level of 212-220 feet having no
econonic value,

These hore results have proved the lenticular shape of
the orebody and this sgreed with the geophysical results. . These
esults showed anomalies of diminishing strength on Eraverses

1OOQN and 100,5 and also indicated that the mlqerallzatlon does

' not extend as deeply there as it does on traverse, 00,

The agreement between the geovhysical results ard the
results of the drilling makes it possible to deduce with sone
certainty that the weak g@ODhVSloul indications obtained in
the areas to north and south oi the Commonvealth iiine are caused
by sporadic m:nera11 vation of no economic value.

Therefore, no recommendation can be made for further
exploration work.

6. _SULTIARY .

There are some old mining workings extending over
a length of 6,000 feet in an area apout 7 or 8 niles south-east
of uc]lnnﬁ,on, liewr South Vales The abandoned main shaft of
this area (the CommaJﬁeath hlne) shows two levels at 53 and 35
feet in wnich some 20,000 tons of massive sulphide ore are

‘developed., The ore contains mainly »nyrite, sphalerite and

galena and occurs in a sheared rorphyry zone.

et o i oo oA
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: A zeonhvesical survey has been carried out with self-
o rotential and electromagnetic measurements in an attempt to
leoecate further Mlnvfallxauxon,» Both methods show a well
pronounced indication over the kiiown orebody, put the results
100 feet north and scuth of the orebody reveal that the strensth
- of the indications decresases ranidly, An analysis of the

. results prove that the lknown orebody must be lenticular and

: that it is linmited in horizontal extent. -

This geonhysical result agrees with the results of
three drill holas sunx recently by the Congolidated Zite
Corporation Ltd, Only the nole near the :ain shaift gtruck
ore while, the other Two, each 100 feet from the mine, showed
only traces of minsralization,

In the whole area extending 3,000 feet north and 2,700
P feet south of the Commonvealth wiine, the only other indicatioans
T obtained were a few wealk ones. These aluost certainly revresent
. only unimrortant mineralization of no econonmic value, with the
' possible ex ceuulnn of uhe 7ndlcauloﬂ on traverse TOOO Se
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