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, The question of & geoghysisel survey of thes Copperhesd
mining property at BPullfinch was [lirat discussed with Western
Eining Corporation offftoers at Ealgcoerlle on 2%th auguabt, 19046,
It was then atated that there wes nesd for a geophysicsl survey
to determine the detalled structure of the Jaspllite bodies over
& smell spss concealed by tallings st the sastern end of the
Joapilite zone.

As & preliminery step, srrangemsats were made for
¥r. J.0. Dooley ic complets sume teat traversses on the ares to
determine the order of the mmgnetic effects produced by the kno
Jaspilite badles whish in some parts are the gold ore~bodies.
These teats were mades on 10th JNeplexber and showed that sirong
anomaliss were assogisted with the maln Jjaspilite bodles, wshils
on the sxall sres at the ssstern end no pronounced snomaly wes found.

Following lurther disoussion with %.¥.C. Ufficers on Z29th
Rovewmber, 1t =as decided that s detalled survey over the maln
Copporhead property should be conducted immediastely as the company
hed sommenced & vigorous testing cempaign thers.

The Urvey wes wede by the writer durlng the pericd 4th to
1lth Desember, using & Fatis Verticsl Forse Vasrlomster. The peggling
of Ltrsverses necessary was carried out by members of the ¥,.¥,.C. staff.

e results were shown to X¥r. Clappison of W.%.0. on 1l2th
iscember snd arresgesents wore made for a plan ghowing avallable
surfece gsclogleal mapping to be forwarded to ¥elboums. This was
recelvad by the writer wn 4th February. .

II. QEOLOGY AND NATURE OF THE PROBLEM

the following geelogleal notes are sxtracted from the report
entitied COPFERHEAD SYWOICATE, DULLFIICH, YITOARY¥ GOLDPIELD, by
.5, ¥atheson, B.3c¢. and published in the Heport of Lapartment of
¥ines, Testern adustrallis, for the year 1938, -

"The Copperhead group of lsases are situasted in an ares
of highly metemorphosed, interbedded greenatones, Jjuspllites
aud srosion aediments which are presumably of the Pre-Cambrian
sge and the sountry grades eastwards Into replacement gnelass
of granitic origin. 7The rocks are contorted snd have & general
strike Y. X%, and g penerel ¢lp 60 degreea ¥ .5.¥.

Three types of ore bodles have Lwen mined on thls propsrty.
Joaapillte lodes, Yellow lodes and Dolomlie lodss. 7The Jaapilits
lodes have been formed by the mineraslisation of the jemapllite
and the injestion of suriferous quartz veilns presumsbly emansting
from a granite magma. 7The guartz veins have penetrated ths
Jaspllite whoare 1t was frectured, shepred and contorted during
folding.  The ore sncots vcour mainly in the crests and troughs

- of the dregfolds and are zenerally sbsent in the 1lmbs.

Between the surface and the MNo.2 lavel (Blo ft. v.D.) the
weathsring of the countyry rocks has been sxtensive, and the
Jaapilite mppesars mainly as 2 rock composed of alternate bands
of quartzite and iron oxides (hemstite, limonite and magnetite.)
In some plasss in this szone, however, owling to leachling by
surface waters, the lron oxides are absent, asnd the Jasplllte
iz refresenisd by a white frlsble quartzite. ,
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At the Ho.2 l=vel, whers the sction of wentheripg 1is
dlminishing, the Jlaspilite changes to a lamineted rock, with
alternste bandsg of gusrtsite and fayrﬁMﬁgaaaiana {smphiboles
and pyroxenes) wbich can only be distingulshed with difficulty
from the enclosing greenstones. The sulphlide zone commsnces
8t sbout the Ho.2 lesvel. Blatohford (G.3.%.A. Bulletin Fe.7l,
pe8l) stmtes thet the sulphides sre galena snd variocus sulphides
of iron, chiefly ;yrites, but probably some parcasite and

pyrrhotite. The ore bodies lovally known as the "Discovery Lods®
oy *ﬁanxharn Saries™, the "Haln Lode” and the "¥ateranaflt Lode"
are &ll mixtures of Jaﬁgili te and Yellow lode mmterial.

the Yellow lodes exlist only above ground seter level and
conklast of sscondary enrdiched decompossd greenstone schist,
which 1s intersécted with aurlfercus quartz veins and stringers.

As 13 expscted of a lode of secondsry origin, the shspe
of the ore hodles 1z very 1rr§galar and kﬁa ¢istribution of
the valussg grretic.

The Dolomite lode ocours on the sirstigraphlie footwall
of the northern bend of Jaspilite and le locelly known ss the
Horthern Seriea®™, It conslsts of & mixture of grenitis
guarts and dolomite which 1s assoclated with minor amounts of
greenstone lode materisl. The dolomite lode appsers to have
besn the most conslstent ore budy ln the wmins, amd hes been
sorked from the aurfsce to the bottom level (510 fest v,D.),
The sulphlde zone commences at sbout 210 feet lesvel and as in
the case of the Jaspllite lﬁéet, the gulphides have a azeas
asscolation with the gold."

The geologlsal informatiom supplled by ¥r. Clapplson and
ashown on the sccompanylng plan, 1s the result of his regent surveys
sod conaslsts of » surfaces plan ahowing the known Jaspllite cuterops
on the "Southern Series®™ of Jsapllite only.

IIT. RESILIS OF THE SURVEY

Th& aa&ﬁmpanyi plan and sheet of profiles show the
complete results abtainﬁé. The nagnetlic gontiurs on the plan {lines
of egual vertical force) show the form and distribution of the major
snomalien due to desp-seated boiles and of certain minor lrregularitles
of shallow-ssated origin. The sheet of profiles shows vertiocsl
foree profiles scrosa the J me jor suomalies and slong eertsin traverses.
In certain. disturbed parts the profiles along the traa&r&aa have
veen smoothed to sepsrete the shallow-ssated from the deep-seated
effects and the smoothed profiles hasve been used in completing
the contours in these parts. Such contours are shown by broksn linss.

On cartain parts of the sres, &atnhly nasy the office,
main shaft and the battery, sdequale cbservations ¢ould not be made
due to the sbundance of serap-iron, zalvenlsed-irosn bulldingsete.

It is ssasumesd that the major anomalles snd most of the alnor
snumalies {the shallow-sested ones) sre dus to Jaspllite bodles
because Lhey ocour on the knosn line of Iszapilite snd this materlal
is koown to be ccmmonly strongly wmagnetioc due to Lts magnetite and
perhaps pyrrhotite content. Some nyaaimanﬁ from near the primary
gone wmere tested and showsd rong remanent megnetlsetion. All
greeugtons specimens teated in the fieiﬁ exhiblted very low
maznetlsation.

Tests uﬁés on specimens from outoroppiug Jsapilits showed
that the magnetle properties of the oxlidlised Jespillte verles
between very low and vory stromg. It is expscted that drill core
specimens of Jaspllite w»ill be avalilsbles laler for msssurement of
thelir maznetic propertiss.
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{1) The Najor Ancmslies

The three za jor suomallies probably serve to locsliss the
prineipal dee; seated bodles of jaspllilite wmhlch sppeer to have
-8 lentisuler arvrengement slong the southern ars of the known
Jespilite line.

Ro.l major smomaly centred et about 1008/70 and rudely
aphsricel In po may bo dus Lo 8 plug-like or thlek lens of
faspilite of gonsldsrable slze. It is unlikely that the aub-
suprfece portions of the thin end tortuoua oubteropping bed of
}&aﬁilita nearby, has sontributed much to this anomsly although
"4t may be a part of the graatar wass ol lsspllite shiech pre-
somably exlsts st depth and S8 responsible for the greater part
of the anomaly. The prefils acrces this anomely plotted from the
contours 1ls of Irregular shape presumably largely due to the
effects of nearby relatively shallow-sested bodles of jasplillie.
é caleuleted profile for u aphsrical shaped body magnetised by

induction in the esrth's fleld (Inclination 856 degress 8) and
aa&traé at & depth of 352 feet, is shown :hilch would agree in
general form with s very saversly smoothad veraion of the
measursd profile. It is consldspred thet the sgroement that
dgoes exist la encugh to suggest that the meas of Jaapilite
raggunaihia i1s centred at shout s depth of 587 fuet from the
aurface. )

The snomaly bﬁ&y gould be exploped by drilliing a vertical
hole at 1008/00 or an Inclined hole from the north or seuth
giéc/ﬁaai&a&é to sut the polnt 352 feet below the surfmce at

DU/ e

0.2 major snomsly, centred at 51&%[%2@% is apparently
due to an sloogeted lena of jJgapilites of conslderable dimsnsions,
In fact 1t msy be largely due o the unoxlidised portion of the
large lens of jmspilite recently mapped by R.J.5. Clapplson and
sbown on the accompanylng plan. If so the relative position
of snomely eentre and oukeprop cendyrs might e sssumed te indloste
& westerly pltch affecting the Jaapilite of ths Southern Arm.

Frofile 2 1s taken from the contours sorcss thls anomely
and la shown g@ga%ﬁar with & calculated préfile for 8 spherical
shaped body magnstised by inductlon in the amrth's fleld
{$m¢1iﬁgtiaﬁ 60 degress 3) end centred sl & depth of 360 feet.
“he agreement 1s Islr but the shaps of the body responsible
ig obvloualy fasr from apherical, s shown by the contours,
and the depth Iigure of 3550 feet should be regarded oniy 53 &
vary syuproximete flgurs.

Exploration of tha central yart of thies anomaly could be
made with an ingllined drill hole from the north or south side and
designaé to cub the point 350 feet below the surfece at 475K/580w.
The latter pelnt 1ls selected lustesd of the snomaly centre bLecause
theoretically the snomaly mexipus wmeasured et the surfaece 1s
@isp&a&%é northsrly from the point veriicelly sbove the anomaly

s Sue¢ o the lnclinstion of the earth's induclng {leld. The
ﬁea ﬁiaa to 411l from the north side or the souih alde would
po doubt be influsnsed by the svailable knowledge of the dilyp of
the Jaspllite dad. The form of the anomaly doss not prove w dip
one why or the other.

No.5 masjor snomaly, sentred at 11&3&/1@&&% pregumably
represents a doncentration of Jasplilits along the southern

arm. Frofile I shows the form of the snomaly together with a
calonlated §ya£119 for & sphericsl ahaped body megnetliased by
induction in the earth's field (Inclinstion 80 degrees 3) and
centyed st & depth of 228 feet. The agreement is only lelr.

It is considered that inltial sxploration should be by drilling
from ths north or south side to cut the polnt 228 feet below
1170%/1066%,
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The mesasg of Jsspillite rﬂaﬁﬁﬂsibla {or thls anomaly 1s
probably considerably smellsy then the bodles producing Ros.l
and £ anvpallies.

(11} The Hinor inomslles

The aceompanying sheet of profilss shows wmoest of the
minor spomalies located.  These are numbored on the profliles
and the plan, Al, a2, ¥l, B2 and ¢ on. Other minor anoselies
indicetad by the contours are numbered 1, 2 and 3. The pounition
of ril mincer spomallicas lg shown on the plan by orouses.

It 1s cleer that the survey has felled %u trace some
of the «nuwn narrow bands of cuteropping jsapilite. This suggests
that all thess bands are unet atrongly megnetis in the oxidised
parta. The suprvey therefors 1s unsble to $&@§&{ information
neasasary to compleote all paps in the geclogical mapping ol these
Jasplilite bands. Certain prominent minor anomalies of poasibls
lmporteanss are preasent, however, and no doubt more sould be
obtained 1f certalin areas ware res from iron bulldinzs snd serap
lron.

In the &Lﬁl?ﬁi% ol the minor snomelles, ns in the case of
the major anomslies, It 1s aszumed thaet Jaspllise ls responsible
in gll casds bDecsuss no osthapr forgation with thae nsceasary megnetis-
ation Lz as yet known tu exist on the area. Puture investigation
mey reveal that bends of greenstons or other rocks srs responsible
for some of the minor snomslisg.

Ancmely Al 1a of smell masgultude and as shown by the
magnetlc gontours, 1s apparently pasrt of sn snomaly zone sxtending
from Traverse 4 Lo 3508/3008. The spparent couras of this anomsly
ia shown on the plen by & line of crossss, Shallow testing by
costean or shaft may be oreacticahls where the snomely Srosses
Teavarse A, 1.6 st 008E/8BA%. EHlsswhere 1t iz considered that
desp sxploration may Lo desirable in the Llirst instance snd this
sould be schleved by a drill hole asuitably sited to alsu test Ko.l
ma Jor snomaly at depih. 3Such s holes would be cneatarted at
8803/375% and lnclined 45 degress in the direstion 62 degrees
{mine aglimuth).

Avomaly AR 1s one of the most proncunced minor snomaliss
iocabed a lieved %0 be dus to a falrly shallow sonbed

tad of 5&&9&1123 of appreclable wldth. PBecause asnomellies HE and

2 are Comparavle in dlmensions and their positions line up well

with that of 42 1t 12 sssumed thet these ancsalies are dus to the

same bed. This llne of snomely could not be traced any further

epat or west due to the presence of iron bulldings snd other iron
cbleats on the surface. For the sswe resson satisfactory obasrvatichs
could not be made sliong tiwe line of thils snopmely betwsen traverses

R. aund C.

Tegting of this snomaly sight be suscessfully scoum=-
pillsiwd by means of a aballow shaft or even & costesn and the
moint 130%/4°0% fu recommended for such purpose. It may bs most
sonvenlent to test the snomely at depth from the 100 feet lavsl
by erosscuts or by dismond drilling.

fnomaly & ls presumebly due %o a atrﬁagly megnstic pard
of the main ngﬁgﬁgging Jaaplilite.

4 is probably due to the narrow jsspllite band
Qaﬁarﬁ§§§§§7§%§§5?~

Ancualy B may repressnt the exterslion of the narrow Jaspllite
band shown Xﬁaginx the open ocut at the polnt 120 feset westerly from
the position of this snomely. However, mno aimilar anomaly was found
on the iavervening ¥-5 (mine azlmuth) traverse.

snomaly Bl is 1dentical wlth asnomely Al.

Anumsly B2 (ses snomaly 42 description)



Anomely Cl is of small intensity and may bs due tc a
sspsrate narrow bed of Jsspilite. It could be tested by a
costean centred at 170H/4D7H.

anvraly 2 (sse enomaly AZ description). K

Anomaly C2 i1s apparently dus to a strongly msgnetic
vart o g ocutoropping jaspiliie.

: Ancmaly D) may bz due to the sxtenslon of the Jaspillte
bed shown mappsc nearby. If sc, it might bs assumed that this
Juspilite bed pamses ithrough ithe northern edge of the Tatershalt
opsn cut. Its subsequent course is not definitely determined
by the survey. :

Anomaly 1 could not bs messured in adeguate detall duse
toc the presenge of Llron debris from & wrecked lhwuse. Howeveyr, on
the bssis of resgults svailable it is felrly clesr thut there is
g lens shaped snomaly of low Intenaity and falrly desp-ssated
origin cestred st 1050%/235E. It ls probably dus to & lens of
Jaspllite of appreclabls dimsnsions. Sush g body of Jaspilite
may represent the axtenslion of the northern series of Jesapllite
depesits. Inlitlal testing of this snomsly is recommended by
driiling vertically at 1050R/285E.

Anoraly 2 13 an isolated anomsly found on traverses BOO ¥
and 700 K. AL 900 ¥ and 375 ¥ respectively. Additionel obssrvations
are required to completely ocutline the anocwmsly which, on avallable
svidence, sppears (o be shallow sested and an exsmination of the
abovemertionsd slite way revesl zome ocuteroppling or nesr-cutoropplng
Iaspilite, ,

Anomely 3 occurs ab 4008/7008 snd mey be due to & narrow
band of Jasapliiis. The snomaly presunmably extends beyoend the arss
of survey and additional work should be complesied to trsce 1t
Durther and locats 1lils cenkre.

Iv. COHCLURIOHS

The geophyslical swrvey has loocsted 3 major cuncentrations
of megoetic material on the southeérn srm of the known jJaspilite
lime. 7This material w»1ll undoubitedly prove to be jasaplilite.
“here 1s no svidense of compsradble corncentrations on the northemm
arm of the jJsspilite dubt there iz ome minoy epomely of posaible
importance on thia arm. It is likely thaet edd:tional consentrations
would be found by sxtending the survey slong the knovwn llnes of
Jaspilits, It is beliswved that the aurvey results will prove a
ussful pulde to exploration by localislisng thp dlemond drilling
necessary Lo test the Jasplllie bodlies and adjacent parts at
derth. & nusher of minor ancwslies have been located whioch maoy
prova %o be important, It 1s sonsidered that the survey should
be sxtended easterly to the granite coontact ss wall as westorly
slong the known linsa of Jaspllite.

The results demonstrate clearly how ithe jasplllte bééies

of the Yilparn and no doubt of other Festern Australlis pgoldfields,
may be traced Ly gecphyslcal survey.

PR Soorslao.
(B.4. RICHARDSON)
\ Geophysicist.

¥elbourne, Zlst Pabrusry, 1947.
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