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INTRODUCTION

‘This report covers cnntinuing exploration on E.L. 4/73 by fhe-Eléctrolytic

Zinc Company of Australasia Limited acting as Manager for a Joint Venturs

consisting of E.Z., Aberfoyle Exploration Pty, Ltd and Getty 0il Development

'f*Ca. Ltd. The uork covered in this report was requested by a Joint Venturs

Committee Meeting held on 25th May, 1982 to define the mineralisation type

- responsible for Sn soil geochemistry anomalies and magnetic anomalies which

had been outlined by previous work.

PREVIOUS EXPLORATION =

14

F#pvious exploration on E;L;_d/%ﬁ is detailed in E.Z. reports no's 133, 143

146 and 150.

ABBREVIATIONS

Standard symbols and terminology used on geological plans and sectiuné are

" detailed on Plate 1 of E.Z. report no. 143 "E,L, 4/73 Progress Report on

Activity, July, 1980 - June, 1981",

- EXPLORATION UNDERTAKEN 5.5.'82 — 24.8.'82

4.1,  Work Completed (Refer to 1:50,000 Scale plan A4-526-0003)

4,1.,1, Dipole-dipole I,P, Survey

Batween 11th and 15th 3une,.50intrsx completed 5 setups of
dipole-dipole I.P. to test Sn/hs soil geochemistry anomalies
and magnetic ahomalias-ouep tha Nf. Black Volcanics at

~ Starling Vallay.

The lines surveyed are tabulated below:-
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Line From To Dipole Sapcing | . Anomaly Type
3,020N 4 ,560€ 4,980€ - 1 60m - Ground Nagnatics_
3, 260N a,5006 | 4,9200 |  eom | sn/as Geochem
3 ,260N 4,500 | 4,7106 30m . " "o

3, 320N 4,5006 | 4,920€ | 6om ) om v

3, 500N 4,500 | 4,920€ 60m | mooow

4.2.

The I.P. and previous magnetic surveys were studied by

br. J.R. Bishop of Mitre Geophysics — see Appendix 1,

4.1.2. Costaanihg

Two costeans were dug in the area. A small costean was com—

pleted on line 3,260N at 4,750E to ascertain whether the gran-

itic rocks mapped there were true bedrock.

A larger costean was dug on line 3,260N betwsen 4,570 and 4,660F
to covér the zone of maximum Sn/hs soil geochemistry which has-

coincident magnetic and I.P. responses.

The costeans were geologically mapped and sampled. Rock chiﬁ

samples of ths majbr units and mineralisation were taken

. from the smaller costsan. Rock chip samples were taken every

" 40m across the floor of the larger coastean and as wsll,'vertu

ical channel samples were taken at the same interval from the

south wall of the costean. The vertical samples were divided

"into 20cm 1lsngths.

A close spaced magnetometer traverse (5m readings) was alsa.

run albng the costean.

Results

Received

4.2.1.

Dipole-dipole I.P. Survey (ssa.Appandix‘1_for comments and

psesudo-sections)
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-tine 3,020M:

This line of I.P. was d931gned to test a 350 magnetlc anomaly
between 4 4DDE and 4, 700E but coversd only tha eastern part
of the anomaly.  The pssudo-section is featureless over the
magnetic anomaly with only & subtle suggestion of a surficial
resistivity low 700-800a./m (background %2 500c /m) centred

et 4,680t and associated with a chargeability peak of 22.5-mU/U;

A significant anomaly occurs east of 4,920 as the Farrell .-

Slates are approachad.’

* . These results confirm that the megnefic anomaly is caused by

mégnetita within the mafic rocks end is not associated with

significant disseminated pyrrhotite/pyrite mineralisation.

Lines 3,260N; 3,320N and 3,500N:

I.P. on these lines was désigned to cover Sn/hs soil geochemical

anomalies (500 ppm Sn and 1800 ppm As) reported in E.Z, report

.‘no. 150, They also cover a north/scuth trending "tongue" of
ground magnetic ré3p0n3831(130 pammas  above background) which

~extends into the area from the main mafic associated anomaly

to the south, The anomalies occur in a soil covered area
fhought'to be underlain by mafic volcanics. Float of coarse
grained biotite/hornblends diorite also occurs indicating the
presence of.a}sgcond'nutcrupbing int:usiﬁe.. Minor thin quartz |

vains conﬁaihing pyrite and arsenopyrite have been obsarﬁed'

during mapping.

The I.P. profiles indicate tha presénce of a distinct

. resistivity lou-0<150a/h in‘backgraund of'1UDU+£1/h)-obserued'
- at 4,560£-4,620E on line S;ZGDN. This low is associated with

a subtls chargeability high of ¥ 30 mV/V (background ¥ 16 mv/v)
end is coincident with the magnetic high referred to above. A

30m dipple—dipole survey positioned the low at about 4,590F,

Tha anomal} cén be traced over at lsast 350m and was obsefuad
on line 3,320N (4,560~4,620E), line 3,500N (4,560-4 ,680E)
whers it is also associated with the magnetic high and line
35,5608 (4,640-4,700E). The anomaly appears to despen to
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the north but is still open beyond 3 ,560N..

" The anomaly_is in & similar position'uith rBSpéct to thé Héhty

Fault Zone as another I.P. anomaly drillsd by STP 218 on
line 4,520N., However the latter has higher chargeability and
resistivity valuss indicating more disseminated and less

interconnecting mineralisation.

Bishop has explained the 1.P. anomaly as possibly being

caused by a weakly mineralised breccia or shear zona.

- Mude11ing of the magnetic tongue on lines 3,260N and 3,500N

shows_that the profiles are best fitted by a horizontal
cylinder as shown in Appendix 1. Conceivably, a body of
this form may be approximated by feplacement along intersecting

fracture sets or at the crest of an antiform.

4,2,2, Costeaning

4,2.2.1 Costean No. 12 _ _
) This costean was dug to explain the bedroek geology
in the vicinity of diorite and mafic fleoat on line
3,260N at 4,750E. The costean revealed a 1,5m
vide bar of diorite traversing orange-brown clay. that
probably represents weathered basaltic intrusive.
The diorite strikes approximately north-south and
dips vertically. Three metres west of the diorite
' was a narrow (30cm) silica/sulphide vein encased
within basaltic intrusive, The vein strikes sub-
~ parallel to the intrusive. No dips were observed.

Analysis of rock from the trench gave the following

results:
_ _ ' XRF
Rock Sample | Pb(%) |Zn(ppm) |Cu{ppm)| Fe(%)| As(®) [Ag(ppm)} | Sn(ppm)
No. ) :
Sulphide vein 48076 0.561 65 - | 490 0.93 | 1.9 102 161
Weathered diorite '

(Quartz-mica clay - : . : o
rock) 48077 0.34 295 715 4,9 |23.0 59 41
Fresh Unmineral- - : : 1
ised Diorite 48078 20 ppm|280 25 ] 3.8 |315S ppm|0.5 X
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The unmineralisad‘diorite assayed 24 ppm Sn by A.A.S.

- The results suggast'that at least two samples have e
‘been switched snd the material will be resubmitted -
for analysis. In addition, the arsenicg lead and
-1rﬁn assays are insuffiéisnt to expléin'fhe amount

-_nf sulphide presant. It is possible the sulphides

are complax arssnides and thus samples will be sent
to C.M.5. for ‘petrographic work. Of note ers the high
silver sssays.

Costean No, 2@

(Refer to attached plan A0-526—0032)

‘This costean was dug across a c01nc1dent.I.P./§round

magnetic/%n/ﬁs soil geochemistry anomaly between
4,570 and 4,660 on line 3,260N. The costean exposed

only minor bedrock, despite being almost Z.0m deep

in places, due to the highly weathered nature of the

basaltic intrusivs.

Costean Geology.

The main exposure was. urange—bruun clay similar to
that observed in Costean no. 1, The clay contains

scattered remnants of weathered cleaved basaltic

" intrusive. Near the western end (4,575€) a thin
(<2.0m) band of diorite (strike o080’ A.M.G. dip?)
" intrudes ths basalt, Small isolated pods of diorite

were also cbserwed close to this vein, -

Mineralisation ocﬁurslas Rarrow (<20§m) silica
sulphide veins adjacent to the diorite (as in costean
no. 1) and at 4,615, 45m to the east. The veins
strika betwean 090° and 1509 and dip‘steeply north.
Mineralisation has been tentatively identified as

pyrite, 7arssnopyrite and galena in a siliceous matrix.

———t®
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" Costsan Mineralogy:

Mineralisation obsarved in the costean occurs. as

Hfhin veins within tha basaitic-intrusive which

ocbasiunally appear as a brececia., The veins were

not observed to bs crosscutting the diorite,

The veins are up. to 0.4m thick and consist maihly

" of pyrite, arsenopyrite and ?covellite in a silic-

aous matrix, In plades tﬁs blackish groundmass

:indicatas fine grained tourmaline. Pyrrhotite and

fluorite were not observed in any of the veins,

Analysis of the veins indicates that they contain

high Sn, As, Ag and Cu values - ses shest AD-526-0032

' for details. As such, they appear to explain ths

source of the Sn/hs géochemistry observed in the auger

~ holes,

If the veins are interconnected at depth then they

also may explain the resistivity low observed in ths

- 1.,P. survey.

Costean Geochemistrys:

The costean has been comprehensively sampled to de-

fine the sources of tin and arsenic in the soils.

. Channel samples were taken across the fleoor at 10m

intervals. Rib samples wsre taken from the walls

in conjundtion with the channei samples at 0.2Zm vert—
ical interuéls. Rock ssmples of mineralised and
ﬁnmineralisad rock were collected as rsguired. In
all,? floor channel samples, 63 rib samples and 6
rock samples were taken. All samples were analysed
by Analabs (Burnis) for Cu, Pb, Zn, Ag, Fe and Mn
{A.A.5. after parchlcriq’nitric digestion) As (vapour
hydride generation) Sn (cold acid &.uapour hydrida

generation after ammonium chloride sublimation) and

8n, W (pressed powder XRF).



Driginal Soil Geochemistry

Soil euger hales at 20m spacings wers complated

.during January, 1962.  The holes ranged from O,05m

to 0.65m in depth and in most cases did not penetrate

the thick cley layer covering the bedrock.  The

sampling detailed a coincident Sn/hs anomaly. These

'; values were associated with elevated Cu (<55 ppm-

backgrnund 15-20 ppm), Pb (<120 ppm - background

20-30 ppm) values, An and Ag show no obvious anom-

~alous trends while Mn values appear lower than normal.

Rib Sample Geochemistry
The position of the rib samplss is plotted on the

 attached plan together with the mafarial type and

the Sn/As values. Most of the samples are of ysllow
clayey material designated 'C' on the sheet, thought
to be directly derived from the basaltic intrusive.

In soms cases the samples are dasmonstrably weathered

_'bedrcck and are designated "R' on the sheet.

_ Good correlation betuween the augering and the rib

sampling was obtained for Sn in all but one auger
hole., - The correlation for As was not so well defined.

The rib sampling therefors confirmed the soil auger

- Sn/As anomaly. Howsver a very marked decrease in

values with depth was noted for tin in almost svery
rib sample. The trend is shown at 4,610E where the
D-20em sampie assayed 894 ppm Sn uhile the deepest
sample, 160cm—1800m, assayed only 10 ppm. Arsenic
showed similar trends in some rib samples i.e. 4;610
and 4,590E but not in others.

Lead is moderately elevated from 4,580 to 4,620F

(125-560 ppm) with a peak of 1,44% in sample 48019,

All but three zinc values were below 1,000 ppm
(maximum 1,350 ppm) and most copper values are below

100 ppm {maximum 1,750 ppm). Manganese and silver

‘valuas are not considersd ancmalous. Most Tungsten
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values are below detaction 1ihits'with isolated
valugs up to 26 ppm. Considerable enrichment of

'_ iron has occurred in placss.

_ Comparison of the three types of tin analysis indic-

ates that most of the tin is present as cassiterite
with only minor amounts as silicate tin and neglig-—
able sulphide tin. B o

Elaoor Geochemistry

Channesl samples taken across the floor of the costean

at 10m intervals gave only two annmalqus.tin values

(577 ppm and 625 ppm). - As and Pb values were much-

-lower than for corresponding rib samples. Silver

values were enhanced, however with most being in the

range of 0.5-1.0 ppm.

Rock Geochemistry

As expected samples of mineralised veins on the floor

- of the costean gave the best geocchemical responses.

“Tin values up to 1.25% (XRF)} and arsenic values up

to 16% were obtained. The values uwere spcradic

howvever with some veins assaying well and others poorly.

 Lead and zinc values wers only weakly anomalous (Pb

max., 560 ppm and Zn max. 190 ppm) but copper was

strongly anomalous in most cases (up to 2.51%)

. &8 was silver (up to 25 ppm)}. No tungsten was

detected,

Costean Magnetics
A ground magnetic survey was completed over the
costean with readings being taken svery 5.0m. Tha

survey was connected to the Stsrling Valley Magnetic

.. Basep-station to make it compatable with the previous .

survey completed in January, 1582, Both surveys

- are plotted on the attached costean plan.
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‘Good correlation was obtained bayond the'westgrh and
| of tha_costgan uhers hu soil has besn réﬁduad.
" However where soil has been removed tha'neu survey
" is markedly lower in magnitude than the old survey.

'-A major discrepancy occurs at 4;590E where a méghetic

peak of 450 gammas recorded in January, 1982 is now

recordad as a trough of 265 gammas.

‘This suggests that much of the magnetic response in

the earlier survey is caused by concentrations of

?magnetite in the-soils.aboue.tha mafic intrusives

~end may not be directly related to concentrations

in the insitu rock.

The August survey shous that magnetic peaks occur
close to the diorite intrusive at the western end of

the costean.
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- Memorandum: J.R. Bishup,_mitfe Geophysics to R. Sainty, WeCaMa
on Sterling Valley Geophysics dated 24th June, 1982,

-
TR e

TRErTRERAITER R e )



701014

MEMORANDUM
TO: " R. Sainty, W.C.M, DATE: . 24th June, 1982
FROM: J R. Blshop, Mitre Geophysics R B

SUBJECT: STERLING VALLEY GEDPHYSICS

Exploration Target - = ' _. n _“}_ S Il‘_‘ R - i

The main target is for .cassiterite, probably in association with
pyrrhotlte, however the possibility of a base metal sulphide deposit is not dis-

.counted, The search for the former has concentrated on the region around the

Mt. Black Volcanics - Farrsll Slates contact. The latter, if present, would be
expected to occur within the Farrell Slates. Thres specific , potentially stan-

' niferous areas are discussed below,

Geophysics

Parts of four lines of the Sterling Valley Gr1d have been coversd by
dipole-dipole I.P.. - The details are:-—

Contractor: a . Seintrex
Date: June, - 1382
I.P. Receiver: : ' IPR-B; pulse 2 sec on/? sec off, M., plnttad
Line' " - Interval Sufueyed . DlleB Spacing:
(for full nt1 to n=6 '
coverage) -
3,500 4,560E  to  4,920E - 60m.
3,320 4,470E  to 4,860 ' ' 60m
3,260 4,470E - to  4,B60E . | 60m
3,260 - 4,485 to 4,725 30m
3,020 4,560 to 4,920 , ' 60m

| 97
Thls coverage adds to that already obtalned by the Scintrex (1977), ??7Qf3°
Geoquest (1976) and McPhar (1960-61) dipole-dipole I.P. surveys (Bishop, 1980).

Speeific Targets

1) Testing of the 'mafic intrusive'.

The southern most line, 3,020, was surveyed to test the magnetic high

betwsen lines 2,360 and 3,140, immediately sast of the Murchison Highway,  This

has been previously interpreted as a mafic intrusive.

Overlaying the I.P. on to the magnetic contour map shows that it has
only partially tested the magnetic high, however there was no response on the west-
ern edge of tha survey, nor was there any on ths next line to the north, 3,080
{surveyed by Scintrex, 1979), which also has a separate magnetic anomaly to the east
of the 'mafic intrusive'. (Bishop (1980) notes that this separate anomaly might
be associated with the southsrn end of a wsak anomalous I.P. trend, but a re-sxamin-
ation shows that on line 3,080, it is very wesk indeed.)
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Thus the I.P. surveys on lines 3,020 and 3,080 suggest that the megnet-
ic _responges are not due to, nor associated with, sulphlda mineralisation, Des-
pite-a shallow 40 mU/U chargeability anomaly. on line 2,600 at 4,670E, a similar
(magnetic) source is likely for the southern end of ths anomaly and the adjacent
TEeSPONsSeS. The interpretation of a mafic intrusive has besn reinforced by the

1.P. survsys. S : -

2) ' Testing of Geochem, Anomalies,

As) anomalies {values betwesn 150 ppm and S08 ppm Sn had been recorded between 4,550

and 4,700E on all thrse lines, on a background of <10 ppm), On all three lines

good resist1u1ty anomalies wers obtained (<150 chm~m in backgrounds of 1,000+ ohm-m)
with corresponding weaek (max. velue-30 mV/V) and poorly defined chargeablllty responses
{this situation of good resistivity and poor chargeability is rather unusual, I.P.
being designed, and mainly used, for disseminated minsralisation where resistivities.
do not change appreciably). One possible explanation is a weakly mineralised brec-
ciated or shear zons. On all thres lines, the anomalies are situated below (about)
4,600E. The resistivity contours for the line 3,260 and 3,320 pseudo-sections are
open at n=1, whilst they are clused on line 3,500 i.e. the source is dipping to the
north :

There are good, coincident magnetic anomaliss of 50-80Y over each resistiv-
ity anomaly (see attached figures): thoss over the southern two lines are very simile
ar, yhile the one over line 3,500 indicates a deeper source. - Therefora it appears

that the resistivity and magnetic anomalies have the same {uweakly chargeable) sourca.

- The magnetlc anomaliaes prou1ds a much more definite target (since they may
be guantitatively modelled) than do the I.P. responses. An interpretation of the
ancmaly over line 3,260 suggests that a thin, steeply dipping tabular body (?conform—_

- ing to the geclogy) doss not cause the response, and a long, herizontal cylinder has

been used for the modelling. A reasonahle fit to the data was obtained with a hor-

izontal cylinder at a depth to centre of 100m below 4,580E (line 3,260). For a

magnetic susceptibility of .25 x 10-3 cgs units, the radius is 90m; for 10 x 10-3 cgs
units, it is 14m (see attached figure). An interpretation of the anomaly on line
3,500, suggested a similarly shaped source centred at about 120m below 4,620E, but
the fit of the madal to the observed data was not so guod for thls line (see attached

figurse).

In summary, a well defined magnetic anomaly has a good coincident resis-
t1u1ty low, but a weak and poorly defined chargeability responss.

3) Base Lins Magnetic Anomaly (anomaly A)

You have expressed intersst in the megnetic anomaly on 5,000F betwsen
lines 3,320N and 3,500E., This is one of three magnetic anomalies over the Farrell
S5lates; for the purposes of the Nemo, I have labelled them:~

A, between lines 3,320 and 3,500
B, betwesn lines 4,160 and 4,400
C, betwsen lines 5,220 and 5,460 (40N to 46N on the old labelling).

All anomalies, being within the Farrell Slates, have coincident I.P.
anomalies dus to the graphitic shales.

The I.P.-sufueyé on iines 3,260; 3,320 and 3,500 were done to test Sm {and .
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o Anomaly A, which is most strongly daveloped on line 3,380, was drilled
by DDH SV 3 for tin. The hole was targeted on a tabular body extending from line

- 3,200 to 3,560 with a depih to the top of the source of between 135 and 150m and

a d1p of appraxlmataly 60° to the west. Simpson -{1978) believed that the hole had

" flattened too rapidly ("magnetic susceptibility measurements on cores from this

hole do not explain the magnetic anomaly measured at the surface (amon., 71977}},
howsver redrilling was not attempted because of the lack of significant tln inter-
sections in SV 3 (max. value 2,000 ppm over 0. 85m)

A similar source to that 1nterpratad for 3,320 seems likely for 3 380
the higher amplitude of the latter probably being due to a separate, shallomer
source to the east of the main body. A reinterpretation of 3,320 would probably

- not produce a markedly different depth for the source. For both lines the magnet-

ic interpretations are compatible with the resistivity data from the 1.P. surveys.

When cansidering anomaly A, it may be appropriate to consider the other
two areas within the black slates which have coincident I.P./Eesistiuity and magnetic
ancmalias. Anomaly B was drilled by DDH STP 220 in Novembsr, 1980, on line 4,280.
The target was the source of a well defined magnetic anomaly of about 300y centred
on 5,200E., A Rio Tinto E.M. survey {1959) had defined a conductor midway betwseen
these two eastings and a Geoquest (1976) I.P. survey response straddled them (some=-
what displaced to the east). The cause of the magnetic responsses in STP 220 was
apparently pyrrhotite in black slata'and/br volcaniclastic siltstone~greywacke.,
Only minor amounts of tin were intersscted: 4.4m at 400 ppm near 28m and 3.7m of
720 ppm near 140m, The tin occurred mostly in the black slates:s the mineralisation
was vein style, with no evidence of replacement. Anomaly C which was defined by Rio
Tinto in the 1950's has aspparently not bsen further investigated. More recent, but
nevertheless incomplete, surveying suggests that it may be a series of small anomalises.

In summary, anomaly A& has probably been inadeguately tested, but drilling

‘of similar (combined) anomalies along strike to the north has proved disappointing.

e R BISHDP

26TH JUNE 1982,
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