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SUMMARY OF EXPLORATION ACTIVITY
(refer to plan A4-526-0017 1:50,000 "Work Completed 30,6,'79 - 30.6,'8Q")

The following work was undertaken between July, 1979 and 30th June, 1980,

in the Sterling Valley Exploration Licencs,

westefn Volecanics & Farrell Slates

Part of the old Sterling Valley Grid was rehabilitated and extended,

This grid was geologically mapped, soil sampled and surveyed with dipole-
dipole I,P,. A ground magnetometer survey was completed over the grid
north of line SSEDN.- Two diamond drill holes STP 217 and STP 218 were

completed in the rnorth-wsstern part of the Exploration Licencs,

~Eastern Volcanices

A stream sediment sampling/@eulogical mapping programme has been completed

over the Eastsrn Volcanics,
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INTRODUCTION

Exploration Licence 4/73 covers an area of 33sq,km, centred about &km
south of the township of Tullah, on the West Coast of Tasmania, The
Sterling Valley has previously been explered by a number of mining
companies, including Rio Tinto Australian Exploration, Electrolytic Zinc
Co,, Pickands Mather International, Asarco, Cominco and Aberfoyle
Exploration, Since July, 1979, E;z; has carried out exploration for
a joint venture between Aberfoyle, Getty 0il Developmsnt Co, Ltd, and
E.Z,. '

Previous work has been concentrated on the floor of Sterling Valley with

E—M,‘gruund magnetics, gravity and soil sampling surveys and diamond

'drilling being carried out over the Farrell Slates and the adjacent

volcanics, Reccnnaissance stream sediment sampling and geological

mapping has occurred over most of the remainder of the Licence,

This report covers work done at Sterling Valley between July, 1979 and
June, 1980 since the commencement of the E,Z,, Getty 0il, Aberfoyle

Joint Venture and is concerned with:

1. Grid geological mapping, soil sampling and I,P, surveying of

the Western Volcanics and Farrell Slates,
2, Diamond drilling in the Western Volcanics and Farrell Slates.

3. ~ Stream sediment sampling and geological mapping of the

Eastern Volcanics,

OBJECTIVES,

The main targets for exploration on E,L, 4/?3 ara:

1 Massive volcanogenic Pb/ﬁn/bu deposits of the Rosebery type

associated with sedimentary lenses in the Eastern Volcanics,

..2/.
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2, Fracture filling, volcanogenic (?) Farrell type Ag-Pb deposits

in the Farrell Slates adjacent to the Eastern Volcanics,
3, Replacement Sn deposits of ths Rsnison Bell-Cleveland typs

(carbonate horizon replacement or structural controlled type)

in the Farrell Slates and Western Uolcanics;

PREVIDUS WORK

{refer to the following reports)

1. Cominco Expleration Pty, Ltd,

Progress Report on, Exploration Licence 4/53 Sterling VYalley,
Tasmania, For six months ending 6,3,1976 {and summarising
work carried out in the previous six month peried).

D.C, Simpson,

2. Asarco (Australla) Pty, Ltd

E.L. 4/73 Sterllng Valley, Tasmanla. Progress Report to
June, 1974, '
R.G, Barker,

WESTERN VOLCANICS & FARRELL SLATES

a.1, Work Completed
{Refer to 1:50,000 plan A4-526-0017 )

All recutting of 11nes has been completed with a total of
14,0km being pegged. Permission to cut about 2, ka of line
through the Scenic Reserve om the Murchiscn Highway was not

granted by the Department of Natienal Parks and Wildlife,

Geological mapping of the recut grid is complete. Access
tracks were alsc mapped, The mapping has besn plotted onto
1:5,000 standard geoleogical plans and reduced cnto 1:10,000

scale standard geeclogical plans,

A
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4.2, Gealogy
(refer to 1:10,000 plan Ref, No, AD-525-0006)

Previous mapping by Asarco geologisis has besn compiled onto
1:5,000 and 1:10,000 geological plans; An attempt to apply
E.Z, geological terminology to the Asarco and Cominco mapping
proved only partly successful because previous workers appear
to have attempted chemical classification only; E.Z;'s
classification uses both chemical and textural parameters in

an attempt te give a genetic (mode of occurrence ) classification,

Three different and distinct groups of rocks have been observed
from mapping and diamend drilling during the past field season,
These groups are listed below from west to east, No strati-

graphic order is implied by the listing,

1. Mt, Black Volcanice - felsic - intermediate lavas,
' pyroclastics and small intrusives (trachytes, andesites
and minor dacites),

2, Farrell Slates -~ subtly graded sequence of greywackes,

siltstones and miner shales,

3, £astern Volcanies -~ Rhyolitic-dacitic pyroclastics

and lavas,
The three units are described in detail below,

1. Mmt, Black Volcanics (Western Volcanics)

This name was coined by Braithwaite (1967) but the unit has
also been referred to as Episode IT volcanics (Freytag pers, commn )

and the Western VYolcanics (E.Z./betty field name),

The unit outcrops on the eastern slopes of Mt, Black, but is
covered by fluvio-glacial material on the Sterling Valley floor,

Further outcrops have been mapped in the Murchison River,

The contact between the Mi, Black Velcanices and the Farrell

Slates is completely concealed by overburden, however, recent

oa4/s
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drilling (£,2,/Getty DDH MRP 212 and E Z,/Getty/Aberfoyle

DDH STP 217) has shown that the contact is faulted,
Ta the gast the Mt, Black Volcanics appear to overlie the

Primrose Pyroclastics, host rocks of the Rosebery Orebody,

Mapping of grid lines and recently bulldozed drill track
access has shown the Nt: Black Volcanics to consist of fine-
coarse grained intermediate pyroclastics and andesitic lavas
which contain at least one thin lens of bedded, slumped silt-
stona, The siltstone was located at 5,374,820mN 383,710mE,

The striks was 196° magnetic and dip was 70° U,

Three drill holes have intersscted ths Nt; Black VYolcanies viz
MRP 212 (on E,L, 1/%2),STP 217 and S5TP 218, The Mt, Black
Volcanics intersected in ths holes consisted of coarse-fine
grained trachytic,graded pyroclastics, (giving a west facing
in STP 218) andesitic-dacitic ashflow pyroclasties (STP 217),
fine grained trachytig, vitric, crystal tuffs (mRP 212),
Intrusive porphyritic trachytes and microdiorites were also
observed, Some of the fine grained porphyritic varieties are

thought to be lavas,

A finely bedded unit intersected by STP 218 shows that the tuff
is of air-fall origin,but lack of reworking indicates that it

is probably sub-aerial,

Fafrell Slates

The Farrell Slates occur as a poorly outcropping unit in the
fluvio-glacial coversd Sterling Ualley; Isolated outcrops
exist on the valley floor, on the Murchison Highway and in the
Murchison River, The unit strikes north-north-gast and dips
and faces west {Freytag pers, cnmmn;);- It is separated from
the Mt, Black Volcanics by a fault (mentioned above) and to the
east interfingers with the Eastern‘Uolcanicé. Unlike the Mt,
Black Volcanics, the Farrell Slates are strongly cleaved, locally

becoming schists and phylitss, The main rock types mapped

.5/,
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" consist of greywackes (locally dolomitic) siltstones and

"~ minor black shales, Thess grade downwards into the massive

lavas and pyroclastics of the Eastern Volcanics with a gradual
increase in primary volcanic mater131: An outcrop in a

cutting on the Murchison Highway consists of a fime grained

crystal tuff with interbeds of medium grained crystal,lithic

tuffs containing shale fragments, indicating simultaneous volcanism
and sedimsntation;. It appears that this represents the

waning cycle of volcanism at the end of the deposition of the

massive tastern Volcanics,

The slates appear to be mainly derived from a rhyolitic
volcanic source, although the presence of detritzl muscovite
indicates some contribution has alse been mads from the Pre—

Cambrian.

Facing evidence from drill holes STP 217 and MRP 212 is incon-
clusive, with both west and east facings being chserved,

This can be explained by pessible tight faolding within the Farrell
Slates, Facing evidence from the Murchison Highway (fragments

of black shale in an overlying tuff) indicate a west facing in
that outcrop, West facings are also indicated by excellent

graded bedding on the Murchison Damsite access road,

Eastern Volcanies

Thig unit is fully desribed in Section 5,2.,

Mineralisatian

No significant mineralisstion has been observed during surface
mappirg, Minor silicification was observed in the Mt, Black

Volcanics west of the Murchison Highway. on line 4520N,

Diamond drilling, however, has intersected significanf pyrrhotite,
mostly as thin veins but occassionally as massive bands (up to

2m wide) within tha.mt; Black Volcanics and Farrell Slates,

The pyrrhotits is associated with arsenmopyrite, pyrite and minor

chalcopyrite and cassiterite with trace stannite, bismuth and

eo8/4
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- bismuthenite, Gangue minerals include quartz, fluorite,

schorl, topaz, epidote and chlorite, Locally minor galena

and sphalerite eccur in thin veins within the Mt, Black

VVolcanics,

Refer to Appenices 3 and 4 for detailecd descriptions eof the

" mineralisation,

Geochemistry

4.3I1.

SOIL GEOCHEMISTRY

(refer to 1:10,000 scale Soil Geochemistry plans for
Pb - AD-525-0026; Zn — AO=E525-0027; Cu - AQ-525-0025;
Sn - A0-525-0071 and Appendix 2)

Soil sampling of the recut grid has been completed,
Only that part of the grid which is not coversd by

overburden was sampled,

Tin is the most highly anomalous element detected

in the Sterling Valley soil geochemical survey,
Cominco soil samples over the Farrell Slates showed
Sn up to 5000 ppm within a continuous zone of over
100 ppm, 150-200m wide and 1000m long with background
values of less than 20 ppm; However, these
samples were collécted from the weathered bedrock/
fluvioglacial interface which has been subject to
sheet erosion by the Sterling River, Such an

horizon would be a good site for mechanical concentration,

7/
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E.Z, soil samples have baen collected from 'c! horizon
insitu spils and are not likely to be enhanced much by

gravity concentration of heavy minerals,

Soil samples particulafly from the north-west corner of
E,L; 4/73 are significantly anomalous in Sn, Assays of
300 and 380 ppm at 3890E and 4040E respectively, on line
4520N, and 350 ppm at 4220F on line 4540N are the highest
assays; Frequency distribution plots of a1l samples
analysed for tin show that 50 ppm is an anomalous concen-

tration and over 100 ppm is highly anomalous,

Lead, zinc and copper soil geochemical results ars less
anomalous than tin, Scattered aboue'backgrnund concen-
trations occur throughout the grid.  Most of the high
assays occur over the Western Volcanics north of line
1700N, The most significant zone of coincident high

lead and zinc values trends north-north-east between

lines 2050N and 2840N,

Anomalous values have been tabulated below:

High Lead, Zinc & Copper Values in the Western Volcanics

Line in Pb - Lu

2360N 220 ppm (4640FE) 1105 ppm (4640E) | 120 ppm (4640F)
" 215 ppm (4700E) |105 ppm (4700E) | 110 ppm {(4670E)
1" : 135 ppm (4700F)
2600N 220 ppm (4640E) ;105 ppm {464DE) | 120 ppm (4760E)

" 245 ppm (4700E)
2050N 330 ppm (4520E) [ 110 ppm (4670E)
" 275 ppm (4550E)

These high values probably result from the combined
effect of a mineralised horizon in the north-north-east
trending Western Voleanics and hydromorphic concentration:

at the base of the western slopes of Sterling Valley,

..8/.
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However, no mineralisation has been observed

during mapping,

High Zn values at the western end of lines 3080N, 3560N,
4040N, 4280N and 4520N could be due to contamination

from the Murchison Highway,

4;3;2; LITTER GEDCHEMISTRY (Ao HORIZON)
(refer to Appendix 2)
Litter samples (decomposed plant material)} were collected
at 30m intervals, however, only one in every three samples
was assayed, The results of the survey have revealed

no cobvious anomalies,

4.4, Geophysics

4,4,1, INDUCED POLARISTATION
(refer to 1:10,000 plan Ref, MNa, A0-525-0024 Induced

Polarisation & Pseudo-~sections of spreads - Appendix 1)

A.dipole-dipole I;P. survey (using 60m dipole) has been
carried out over the recut portion of the Sterling Valley
Grid, The survey has detailed the western edge of the
Farrell Slates, where it contacts the Western Volcanics,
along what is probably the northern extension of the
Henty Fault,

Extremely high complex ciiargeability responses were
obtained from a linear zone broadly coincident with the
Farrell Slates, Resistivitiss in some cases dropped

to below 10 ohm-m,

The most significant anomazlies located were defined
on linest

4160N centred at 4730E (N=3)

4280N centred at 4570E (N=3)

4400N centred at 4700E (N=4)

4520N centred at 4640E .(N=4) and perhaps

4040N centred at 4760E (N=4) y
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In 2ll cases a distinct résiativity low on the N=3

and 4 spacings is flanked by higher resistivities, and
also above by higher resistivities; A halo of higher
chargeabilitiy surrounds the resistivity luw; This
suggests a massive source surrounded by a disseminated
zone, which would have a greater surface area to

receive charge, The responses occur in an arsa covered

by fluvio-glacial material, They are coincident with

a broad magnetic anomaly and semi-coincident with an
E-M conductor; They appear to be about 120m west

of thse main-I.P; response over the Farrell Slates,
Preliminary drilling (STP 217) has indicated that

the anomalies are probably related to sulphide mineral-
isation in the Nt; Black Volcanics and/br Farrsll Slate
in tha.uicinity af the faulted contact betuween the two

units,

A tdeep I,P, response centred between 42208 and 4340E on
line 4520N was observed associated with a drop in resist-
ivity from 1500 chm-m to 900 ohm-m; The anomaly pccurred
over intermediate tuffs within the Mt, Black Volcanics,
The anomaly was also seen on detail lines 4400N and 4640N

with the anomaly becomming deeper te the north,

Drilling (5TP 21B) has shown this anomaly to be associatad
with vein mineralisation containing minor pyrrhotite,

arssnopyrite, pyrite, chalcopyrite and cassiterits,

GROUND MAGNETICS
{refer to 1:10,000 Magnetics plan A0-525-0072)

A ground magnetometer survey was completed over the recut
grid and some uncut lines, north of line 3560N in conjunct-
ion with a survey carried out over the Murchison River

Grid (adjoining the northern boundary of £,L, 4/73).

..10/.
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The survey produced a number of discontinuous north-south
trending anomalies which result from sources under
fluvio-glacisl overburdem, One such high on line 4280N
centred at 4660E and coincident with a deep I.P, response
menticned above was selected as a drilling target for

STP 217.  The magnstic dsta was best Fitted by a
dipping thick dyke model, thickness 27m centred at 4660F
and dipping 45° to the west, at a depth of 55m,

Another coincident weak ground magnetic/I.P, anomaly
mentioned above was selected e a targst for DOH STP 218
cn line 4520E, Modelling of this wesk magnetic anomaly
was not possible due tp the ncisy nature of the readings

receivead,

Drilling

Tracks were constructed to the sites of both drill holes,
DOH STP 217 and STP 218 have both bsen completed,

DOH STP 217 (refer to DDH Summary Sheet A1-526-0012 & Appendix &)
DOH STP 217 was collared on line 4280N at 4565E and was completed
at 249,1m, The hole intersscted dacitic and andesitiec tuffs,
lavas and intrusives of the Western VYolcanics before passing
through a shear zone {probably the Henty Fault) into greywackes
and shales of the Farrell Slates, The hole intersscted

numerous zones of pyrrhotite/arsenopyrite mineralisation which
were commonly asscociated with minor pyritq/chalcapyrite/

cassiterite,

The following zones of tin mineralisation were recorded in
STP 217:

L1/
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Interval Thickness Sn ppm Association
(my 1 (mYy ] (XRF Fusiow)| '
70,0 -~ 71,0 1.0 2000 pyrite/quartz veining
in dacite
78,0 - 79,0 1,0 1000 quartz/carbonate/fluorite
: : _ veining
92,35 - 93,35 1,0 4950 pyrite/pyrrhotite/guartz
' in fractured fine grained
dacite
93,35 — 105,45 6.8 1410 pyrrhotite/arsenopyrite/
guartz and fluorite
including
98,65 - 100,7 2,05 2600 massive pyrrhotite/érsenc—
pyrite
122,0 - 123.,6 1.6 1200 vein pyrrhetite, arseno-
. pyrite, chalcopyrite in
quartz/flunrita gangue
145,1 '~ 151,6 E,5 1350 vein pyrrhotite
including
149,6 - 151,6 2,0 3100 vein pyrrhotite/arsenc-
pyrite & chalecopyrite with
) quartz & fluorite gangue
179,3 - 184,.3 5.0 614 minor pyrrhotite on shears

The cassiterite (with minor stannite) minsralisation ocecurs in
association with arsenopyrite, chalcopyrite and broadly with
pyrrhotite, Arsenopyrite may show a negative corrslation with

tin at concentrations above 1%, The cassiterite is slsa

typically essociated with a cloudy greenish gangue of mildly stressed
fine to medium greined gquartz with intergranular fine grained
aggregates of green schorl and sporadic patches of fluorite

(to 2mm +) clouded with tourmaline inclusions (Cowan; refer

Appendix 3 Report E.M.S; 80/5/16); This is typically sheared

and banded, '

DOH STP 218 (refer to ODM Summary Sheet A1-526-0013 & Appendix 4)
DOH STP 218 was collared at d486&/4i90E and completed at s depth

of 165,0m, A sequence of trachytie, porphyritic lavas, tuffs and

.12/,
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. bedded tuffs and intrusive, &andesitic dykes was intersected by

the hole, Thin {less than Zcm wide) chlorite-quartz - sericite
veins containing fibrous radiating topaz with fluorite, sulphides
and cassiterite occurred from 23:§ to 44:1m and ?B;U_tc 1i1,0m,

A doun hole I;b; survey showsd good correlaticn between charge-
ability/resistivity responses and the two zones of veining mentioned
aboue; The I:P; anomaly alsoc correlated well.with the surface

traverse responsss,

Analysis of chip sampless from the core showed reasonable correlation
betueen Sn, As and Cu;. Pb and Zn values wers consistantly lou,

The Sn, As and Cu geochemical peaks also showed good correlation
with the down hole I.b;‘rESponsas: Highest chip sample analysis
for Sn was 630 ppm between 80 and 85m within a zone avaraging

250 ppm 5n between 80 and 12Dm; Ancther zone between 25 and

45m averaged 310 ppm Sn,

Conclusions

The results of past work and work completed during the period

being reported show encouraging signs of tin mineralisation,

. Prilling and gseophysical surveys have both provided svidence to

suygest the possible presence of significant minesralisation
associated with fracture systems within the Western Volcanics and
Farrell Slates, Further detailed work in this area is warranted

to test these results and te find their causs,

VOLCANICS

5.1

Uork Completed

(Refer to 1:50,000 Work Completed plan A4-526-0017 )

A streanm sampling.and geolngical mepping programme has been

conducted over the Eastern Volcanics, Samples of stream

.13/,
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sediments were collected at 250m intervals along streams énd at
significant stream conflusnces, A total of 285 samples werse
collected, sisved to —-B80 mesh and analysed for Pb, Zn, Cu, Mn
and Fe after perchloric/nitric digestinn,' Selected samples

were also analysed for Sn,

Gegloqgy
{refer to 1:10,000 Geology plan AQ-525~-0055)

Mapping has shown the eastern aféa of E.L._4/W3 (all the area

east of the Sterling Valley floor) to comprise a generally north
striking ssqguence of tuffs and lavas with composition ranging from
pfedcminate rhyolites to subordinats andesitas; Thase are

bounded to the east by the up-faulted Pre-Cambrian Tyennan Block

and to the west by the Farrell Slates; The volcanics have hkeen
intruded by the Murchison Granites and by related rhyolitic porphyries,
The seguence is overlain unconformably by a coarse polymictic unit

containing both volcenic and Pre-Cambrian sedimentary clasts,

- which underlies the Lower Ordovician Owen Conglomerate and is

possibly equivalent to the Jukes Breccia of the Mt, Lyell area,

5,2,1, MINERALOGY

The north striking seguence of acid tuffs and lavas have
been referred to in this report as the "Castern Volcanics",
Chemically they can be described as rhyolites or trachy-
rhyolites, Lavas are usually guartz-phyric with
accessory alkali (K-) feldspar phenocrysts in a devit-~
rified ?elsic groundmass, The ground mass is freguently
altered with albite, chlorite and sericite being common

alteration products,

Magnetite and apatits occur as common accessory phases
in both lavas and tuffs, In hand specimen and thin

section it is difficult to differentiste between the common

YA
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brecciated lavas and crystal lithic tuffs of this

sequence.- The tuffs in hand specimen are less por-
phyritiec and display a strong fragmental texture; In thin
section pyroclastics are less homogeneouys than the

brecciated lava fragmentals, Mineralogically, hcueuaf,

the two are very similar,

The tastern Voleaniecs are intruded by the Murchison
Granite and associated rhyolitic purphyrieé: Eowan

{refer to Appendix 3 - C;h,é,-Report BQ/Z/ZE) has described
the Murchison Granite as: A hornblende-biotite-adam—
ellite: Orthoclase-microperthite and heavily sericitised
oligoclase occur in near equant proportions; Subordinats
phases are dark green hornblende, extensively chioritised
dark brown biotite and quartz;. Grains are prismatic and
auarage about 1;5mm diametar; Accessories are magnetite
and apatite; | ,

Associated with the granite are porphyritic high level

_ intrusive rhyolites similar in mineral chemistry to the

porphyritic lavas described above, but with cocarser grain-

eize and proportionally less ground mass,

Toward the south-east cormer of the E.L. 4/73 the
proportion of granite-granodiorite and more mafic vol-
canics increasss, - Andesitic to dacitic porphyries,
replace the rhyolitic intrusives immediately to the

east of the Eastern Volcanics sequence,

STRUCTURE

The Eastern Volcanics appear to form a conformabls west
dipping saquence; However, in closer proximity to the
main body of the Murchison Gramite the structure becomes
more complex;‘ A number of uynits show a roughly arcuate
distribution, suggesting Folding;- The difference in

chemistry between the rhyolitic lavas and tuffs in the

.'.15/;



= | | 063021

: Pa 15
S - 3 SRR e
aY;
QO

%

north-west, and the andesitic-dacitic porphyriss and
granite-grancdiorite in the south-~east suggests the

presesnce of a fault betwesn the two areas,

A strong photo linear feature between the Pre~Cambrian
and Cambrian also suggests a faulted contact between

those units,

From the outcrop pattern the contact between the Lower
Ordovician Owen Conglomerate and the underlying rocks
appears to be shallow dipping and constant; However,
structure within the Owen Conglomerate is complex with
faulting and folding apparent from the di??erent orien-
tations of strata;r This faulting is apparent from
air photograph interpretation and from outcrop in ths
Murchison Gorge arsa and appears to alsoc occur in the

Cambrian rocks adjacent the Owen Conglomerate,

5.2,3, MINERALISATION -

Vein infilling Ag-Pb minefalisation and associated pyrite

and magnetite appear to be the major mineralisation types,
01d workings in the Eastsrn Volcanics adjacent to the

Farrell Slates-are of these types; Pyrite and maghetite also
occur in the sﬁrrounding rocks; Pyrite, magnetite

and chalcopyrite are also associatéd with the rhyolitic lavas
close to the Murchison Grapnite in the H,E,C.'s Sophia

Tunnel and throughout ths areas, Vein galena mineral-
isation has also been intersected by a drill hole drillied

by the H.E.C, to test ground conditions for the north end

of the Sophia Tunnel;

5.3, Stream Geochemistry

(refer to Stream Sediment plan Sheets 7 & 8 for Pb & Zn
AB-525-0049 & 0051)

..16/.
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~ Based on results obtained from the Mt, Murchison drainage

survey recently undertaken in E£,L, 1/%2, Pb and Zn values in
excess of 200 ppm are considered weakly anomalous and values in

excess of 300 ppm are considered strongly anomalous,

Four drainage systems were found to contain multiple annmalous
values, Bne of these, howaver, is contaminated by old
workinge and in another high values coinecide with very high

manganese, suggesting Pb and Zn is high because of hydromorphic

concentration, Overall tin values vere very low with a mean
of 4 ppm and a maximum of only 3émm, High Pb values at the

north end af the 5ophia River are probably caused by contemination
from an H,E,C, drill hole vhich intersectsd smsll galena veins and

which seeps water into the Sophia drainage system,

Conclusicns

The geolegical mapping and stream sediment éampling carried out
to date has revealed no anomaly of primary intersst, However,

two stream basins contain elevated Pb & Zn values which are

unexplained and will regquire further investigation, These streams

drain an area reportsd to contain a barite lode (Ward 1908) which

was not located by the current mapping/%ampling programme,

The rocks however appear to be unprospective for the types of minerel

occcurrences being sought, They consist mainly of granites,
intrusive rhyolites and subordinate acid zrd intermediate pyro-
clastics, Further work will be reguired to trace the source of

this anomalism,
Bther anomalies can be adequately explained by contamination

from old workings, seepage from a drill hole which intersected

mineralisation and scavengirg by manganese in a soak area,

R



|

N\

N%

6,0

Lo
o
)
<
L g
L

Page 17,

RECOMMENDATIONS FOR FURTHER WORK

6.1,

6,2,

Western Yolcanics

A more detailed ground magnstometer survey over the recut grid
mentionad above should be carried out to close-up the pfevious
survey teo 10m intervals to sllow better interpfataticn. This
éﬁould be done in eonjunction with a survey on the Murchison
River Grid on E.L, 1/62,

‘A diamond drilling programms totalling B5Om is recommended

to test the remaining geophysical anomalies which oceur in the
fluvin-glacial covered area in the north-west corner of ths

E;L.. It is estimated that S5 holes will be required to adsquate-
ly cover the remaining anomalies, Orilling should also be
designed to provide a detailed section across the Farrell Slates

to the 5000E baseline and beyond, This will test the strati-
graphy of the Farrell Slates for more calcareous horizons, which

may provide a favouratble host for replacement type ore bodies,

Eastern VYolecanics

A gossan search to locate and assess zall old workings on the

E.L., is recommended,

.18/,



Ny 6
0? Page 18, 063024
¥
REFERENCES
1.  Simpson D.C,
Progress Report on Exploration Licence 4/73 Sterling Valley, Tasmania,
- For six months ending 6,3,1976 (and summarising work carried out in
the previous six month pariod). Cominco Exploration Pty, Ltd,,
-2, Barker R,G,
E.L, 4/73 Sterling Valley, Tasmania, Progress Report to June, 1974,
Asarco (Australia) Pty, Ltd,, ' '
3. Ward LK,
The Mt, Farrell Mining Field,
Tasmanian Geolegical Survey Bulletin No. 3, 1808,
4, Brathwaite R,L,

‘Geology of the Rosebery Ore Oeposit, Phi Thesis « University

of Tasmania, 1969,



APPENDIX 1

Scintrex Report Tas -~ 065,
"A report on Dipole-dipole Electrical Induced Palarisation
Surveys over the Sterling Valley Grid, near Rosebery, Tasmania

on behalf of Electrolytic Zinc Company of Australasia Limited,"

January, 1580




SCINTREX

A REPORT ON
DIPOLE-DIPOLE ELECTRICAL INCUCED POLARIZATION SURVEYS
OVER THE STERLING VALLEY GRID
NEAR ROSEBERY., TASMANIA
ON BEHALF OF
ELECTROLYTIC ZINC COMPANY OF AJSTRALASIA LIMITED

Y

o2

oD

<



G 063027

SCINTREX

PRIVATE AND CONFIDENTIAL

A REPORT ON
DIPOLE-DIPOLE ELECTRICAL INDUCED POLARIZATION SURVEYS
OVER THE STERLING VALLEY GRID
NEAR ROSEBERY, TASMANIA
ON BEHALF OF
ELECTROLYTIC ZINC COMPANY OF AUSTRALASIA LIMITED

BY

AW. HOWLAND-ROSE
MSc,DIC,AMAUS MM, FGS,
GEOPHYSICIST

SYDNEY, N.S.W. JANUARY, 1980
TAS-065



SCINTREX
CONTENTS

Summary

Introduction Page 1
Equipment Page 2
Data Presentation Page 2
Discussion of Results Page 3
Conclusions Page 21
Appendix -~ 27 ‘5’{5"”5?”‘;}’?{ ”{gﬁwﬂﬁjﬂ’”ﬂ!}%{j |

g

Data Profiles

(620258



& eenne

I SCINTREX PTY. LTD.

GEOPHYSICAL CONSULTANTS AND CONTRACTORS

SUMMARY

A dipole-dipole a = 60, n = 1 to 4 EIP survey carried out over the
Sterling Valley grid has revealed a series of complex multiple source
anomalies, which for the most part come within 60 metres of surface,

and which vary from disseminated to interconnected chargeable material -

graphite &/or sulphides.

. Of particular interest is a series of conductive chargeable sources,
Flanked and overlain by chargeable material having a greater resistivity.
The source is interpreted as being due to massive graphite &/or sulphides
surrownded by a disseminated halo. The anomalies on Lines 4040N to 4520N

at about 4700E () are considered of prime gecphysical interest.
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SCINTREX

A REPORT ON
DIPOLE-DIPOLE ELECTRICAL INDUCED POLARIZATION SURVEYS
OVER THE STERLING VALLEY GRID
NEAR ROSEBERY. TASMANIA
ON BEHALF OF
ELECTROLYTIC ZINC COMPANY OF AUSTRALASIA LIMITED

INTRODUCTION

During the latter part of 1979 a series of a = 60 metres, n = 1 to 4 dipole-
dipole traverses were run over the Sterling Valley grid near Rosebery, on
behalf of Electrolytic Zinc Company of Australasia Limited. These surveys
were carried out at the request of Mr. J. MacDonald, Chief Geologist for
Electrolytic Zinc¢, while field supervision was carried out by Senior

Exploration Geologist Mr. J. Mill.

The bulk of the work was carried out by Scintrex operator Mr. T. Von Strokirch
B.Sc., in October and November, 1979 with limited extensions by Mr. R. Sims in

December, 1979. Table I shows the dates each'traverse was completed.

TABLE I
Line Operator Date _ Set-ups
1050N T. Von Strokirch 1-10-1979 1
1350N " 2§3-10-1979 2
1700N " 5-10-1979 1
2050N " 8-10-1979 1
2360N " 29-9-1979 1

2600N " 14-10-1979 1

L
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Table T - cont'd

Line Operator Date - Set-ups
2840N T Yon Strokirch 13-10-1979 1
3080N " 12-10-1979 1
3560N " $-10-1979 1
4040N " 15-10-1979 1
4160N n 16-10-1979 1
4280N " 16-10-1979 1
4400N T. Von Strokirch § 27-7-1979 §

R. Sims 19-12-1979 2
4520N T. Von Strokirch 25§26-9-1979 2
4640N R. Sims 21-12-1979 1
EQUIFMENT

The bulk of these surveys were executed using a 2.5 kilowatt Scintrex Australijan
transmitter powered by an 8HP Briggs and Stratton motor generator. A 3HP
portable unit was available in remote areas., The reciever used was a IPR-8,
Both transmitter and receiver used a 2 second square wave programme throughout.
While the latter employed a three slice programme, only one slice, M, was

presented in the data pseudo sections.

DATA PRESENTATION

The standard pseudo section format was used, to which have been added the

terrain profiles at the natural scale.

APPENDIX

A very brief and simple description of the method is enclosed as an appendix
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for those unfamiliar with volume from which the data points on the pseudo

section are derived,

DISCUSSION OF RESULTS

All 60 metre dipole-dipole profiles have the topography superimposed on the
pseudo section at the natural horizontal scale. However, some of the sharper
features such as ridges and cliffs which may cause or contribute to topographic
distortions in the resistivity data will not necessarily show up on this

topographic profile, as it was derived from the contour maps of the area.

Comments are restricted to the geophysical data alone, each line being separately

discussed.

LINE 1050N a = 60 metres, n =1 to ¢ Surveyed 1-10-79

The terrain rises steeply from the western extremity of the surveyed line at

4610E to 5270E in the east.

The main feature on the resistivity profile was a 3000 ohm-metres + high situated
on the 4730E-4790E dipole. While this may in part be related to a topographic
high centred at this dipole, such a feature alone is not wholly responsible.

To the immediate west the resistivities are a low 200 ohm-metres+ and are
accompanied by high background chargeabilities of 30 to 40 millivolts/volt.
Between the highest and lowest resistivities centred at 4700E+, intermediate
resistivities of 500 ohm-metres + are accompanied by very strong chargeabilities
of 80 to 1UQ willivolts/volt. This comes within 60 metres of suvrface, and a

further extension to the west would probably have confirmed a 'double peak' effect.
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To the east of the high chargeability feature, the chargeability gradually and

steadily decreases to about 22 millivolts/volt at 5150E which can be considered

background.

Swmmary ....... A highly chargeable source was located between 4670E and 4730F

at a depth less than the dipole used, namely, 60 metres. The intermediate
resistivities of 500 ohm-metres + suggest a disseminated source, either graphite
or sulphides. To the immediate west, resistivity falls to 200 ohm-metres *,

while the chargeability decreases to the range 30 to 40 millivolts/volt. This may
be due either to a rock type change or larger concentrations of more 'massive'
graphite ©T sulphides which has an effectively lesser surface area. The gradual
fall-off in chargeability to the eést infers a gradual decrease in chargeahle

material in that direction,

LINE 1350N a = 60 metres, n =1 to 4 Surveyed 2 & 3-10~-78

A gradual and steady increase in terrain was noted from the western extremity of

the line at 4550E to 5330E.

Overall. a significant increase in chargeability was noted between 4760E and
S5060E. To the east, backgrounds remain at about 20 millivolts/volt +8 millivelts/

volt within resistivities of 1200 ohm-metres +.

Again a vesistive feature at 5030E(+) marks the boundary between the relatively
low chargeabilities to the east, and the much higher values to the west. These
higher values are accompanied by lower resistivities of 200 ohm-metres +, inferring
a weakly interconnected source. The maximum value at # = 1 is centred at 4S940E

or to the west thereof, and lies within 60 metres of surface. The western
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chargeable zone continues as higher chargeabilities of 30 to 50 millivolts/volt
accompanied by lower resistivities of 100 to 300 ohm-metres to about 4670E, to
the west of which resistivities increase 4 to 5 fold, while chargeabilities
decrease dramaticallY to 7 to 15 millivolts/volt, denoting a dramatic changg

in rock type.

Swmary ....... In broad ocutline, subject to the limited western extent of
line 1030N, the form of the anomali€S on both lines 1350N and 1050N are

comparable and infer a continuation of geological units along strike.

The main anomaly occurs as a broad zone between 4760FE and 4970E, Over this
200 metres (+) width, the resistivities are a low 100 to 300 ohm-metres, while
the chargeability reaches over 50 to 90 millivolts/velt in the central section.
The source is obviously weakly interconnected sulphides and/or graphite, which

at 4910E +30 metres comes within 60 metres of surface.

The lower resistivity of 100 ohm-metres + on the n = 4 readings either side of
4760E indicate greater interconnection between chargeable material to depth

which may? have possible economic possibilities.
Y P

LINE 17000 a = 60 metres, n =1 to 4 Surveyed 5-10-79

Between 4400E and 4700E the terrain is just about flat. To the west of 4700E

the topography rises gradually to the end of the surveyed line at 5000E.

The main feature observed on this pseudo section is an extremely sharp contact
at 4760E. to the west of which resistivities (at depth) are of the order of

2000 ohm-metres, and chargeabilities a relatively low 1 millivelt/volt increasing
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west to 17 millivolts/volt at 4400E. This obviously represents a major rock

type contact.

It should be noted that the 'bad’' chargeability overlaps in the vieinity
of this contact are due to the potential dipole being 'over' highly
chargeable material to the east of the contact, and 'over' non-chargeable

material to the west of it, and are quite normal in such circumstances.

East of 4880E the resistivity falls to between 90 and 22 ohm-metres, and
are accompanied by extremely high chargeabilities of 50 millivelts/volt(+),
the later »n values not being obtainable due to insufficient potential drop.

This anomaly, while open to the east, lies within 60 metres of surface.

SUMIHIPY o v o0 v e s A significant rock type change was noted at or just to the east
of 4760E. To the west, lower chargeability and higher resistivity contrast with
higher chargeability of 10 fold greater to the east, while resistivities to the
east are 25% (+) of those observed to the west of the contact. Thus, resistive

cover is inferred to 4880E over this ZOne .

The most significant anomaly is located at 4950E and to the east of this by

one dipole. Here, lower resistivities of less than 80 ohm-metres are accompanied

by higher chargeabilifies of 50 to 70 millivolts/velt., The resistivity decreases

to depth. The source is obviously massive graphite and/or sulphide which lies within

60 metres of surface.

A suggested correlation of line 1700N and line 1350N is that 4760E on the former

is correlated to 4670E on the latter.
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LINE 2050N a = 60 metres, n =1 to 4 Surveyed 8-10-79

The topography over the section surveyed forms a broad valley with gradual rises

east and west of 4670E.

The most striking feature on this profile is a sharp change in chargeability at
or east of 4790E. To the immediate west chargeabilities are a very low 1 to 4

millivolts/volt, and gradually increase to the west to 18 millivolts/volt.:

at 4400E. The accompanying resistivities are generally about 2000 ohm-metres

and show a relatively broad 'low' of about 1200 ohm-metres (+)} at 4550e within

more resistive material between 5000E and 4500E to the east and west.

To the east of the contact at or east of 4790E the chargeability dramatically
increases from 4 milliveolts/volt to just under 80 millivolts/volt at 4940E

{n = 4), while the resistivity shows a corresponding and sympathetic decrease
from 1000 to 2000 ohm-metres in the west, to less than 80 ohm-metres in the
east. The gradual increase in chargeability from west to east between 47S50E
and 4970E infers a gradual increase in chargeable material, while the gradual
decrease in resistivity similarly implies a gradual interconnection between

the graphite/sulphide source.

The relatively high n = 1 resistivities of 800 to 400 chm-metres east of 4850E
together with a progressive decrease in resistivity and inerease in chargeability
infers not only that the more massive graphite/sulphide section lies at depth
(120 metres?) but also that the 'disseminated! halo exists not only to the west

but also above the bhody.

Swmnary ....... Very high chargeability and very low resistivity were noted centred
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at about 4970E on the n = 2 to 4 spacings. While the anomaly is open to the
east, it is inferred to be surrounded above and to the west by a disseminated
halo of chargeable material. The source of the most significant anomaly lies

about 100 metres :_below 4930E.

The rocks to the west of 4790E are characterised by low chargeabilities and
higher resistivities and correlate with similar rocks observed to the west of
lines 1700N and 1350N. A suggested correlative for 1700N and 2050N is 4760E

on the latter and 4790E on the former,

LINE 2360N a = 60 metres, n =1 to 4 Surveyed 29-9-79

The topographic profile shows steep slopes from the west of 4700E to 4610E after
which gradual slopes were traversed. From 4700E to about S5150E a gradual

increase in elevation was noted, after which a steeper gradient was recorded.

The location of the traverses on this line has adequately defined a broad zone
of high chargeability between 4910E and 5000E. This broad zone appears to be
divided into two distinct zones. The first is a distinct zone situated at
SO000E which shows a single peak on n = 1 and double peaks on subsequent n
spacings 2 and 3. These values are accompanied by lower resistivities of

470 to 266 ohm-metres as against higher enclosing resistivities of 1400 ohm-
metres(+), The source therefore is interpreted as chargeable material within a

moderately resistive host at a maximum depth of 60 metres.

The second zone is one of moderate to high chargeability of 25 to 40 millivolts/
volt for 2 dipoles (120 metres) west of the distinct single source. Within this

at 4820E a 'double peak' effect can be recognised from the western edge, which
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to the east, is accompanied by low apparent resistivities of 580 to 250 ohm-
metres. Where the two ' double peak legs' meet at n = 4 4910F, an abnormally

low apparent resistivity of 80 ohm-metres was recorded.

To the west of the broad chargeable zone resistivities rise rapidly to 5000
chm-metres plus, while the apparent chargeabilities fall immediately to 6
millivolts/volt(+), indicating a gradual compositional change in the underlying

rocks in that direction.

To the east of the broad chargeability high, a distinct decrease in chargeability
to 11 millivolts/volt(+) is again accompanied by an increase in resistivity to

2200 to 4000 ohm-metres.

Swmmary «...... A broad chargeable zone within 4850E to 5000E has two distinct
sources, the major one being at 5000E and the second lesser one at 4820E; Both
lie within 60 metres of surface and are due to disseminated or weakly chargeable
material within rocks of moderately low resistivity (200 to 500 ohm-metres).

The form of the response suggests the whole section to be chargeable overall

rather than just two distinct sources.
The station at 4790E on line 2050F correlates with 4730E on this line.

LINE 26008 a = 60 mtres, n =1 to 4 Surveyed 14-10-79

The traverse showed steep slopes to the west of 4760E to the end of the line at

about 4400E, while to the east the slopes are gentle.

The main feature is a major increase in chargeability east of 4880E where
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chargeabilities increase rapidly from 20 millivolts/volt 1n the west to over
60 millivolts/volt at 4940E. This high chargeability is accompanied by lower
resistivities to 200 ohm-metres(+) as against 15 times that observed two dipoles to the

west. Unfortunately the source of the chargeability is not defined to the east.

The rocks to the west of the anomalous section all show high backgrounds of
25 millivolts/volt to the end of the surveyed line. This is a distinct

difference to the form observed on line 2360N to the south to which it cannot

be related in detail.

Sumary ..., .. The most significant feature on this line was high chargeabilities
of 60 millivolts/volt accompanied by low resistivities of 130 to 323 ohm-metres,
which unfortunately is open to the east., The highest chargeability of 80

millivolts/volt was located on n» = 1 at 4970E and has a maximum depth of 60

metres.

The background chargeabilities to the west of the anomalous zonhe are two to
three fold higher than observed on lines to the south to which this cannot be

related in detail, presumably due to an along strike compositional change.

LINE 2840W a = 60 metres, n =1 to 4 Surveyed 13-10-79

The topography rises steeply to the west of the river at 4880E while to the east

of it, the surveyed traverse remains relatively flat,

Unfortunately, as with line 2600N, the signficant chargeable response occurs on

the extreme eastern flank, East of 4940E resistivities are a relatively low
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90 to 50 ohm-metres, and are accompanied by strong 55 millivolts/volt(+)
chargeabilities. A gradual increase in resistivity is accompanied by
decreasing chargeability to 40 millivolts/volt and 20 millivolts/volt in

subsequent westerly dipoles infers a gradual rather than sharp contact.

To the west of the anomalous zone for 250 metres of so the backround resistivities
range from 1500 to 4000 ohm-metres and the chargeability 18 millivolts/volt(+).

Over this section there are no anomalies relative to these backgrounds.

Swmmary ....... Other than the anomaly located on the eastern end of the surveyed

line, no significant anomalies were located,

High chargeabilities of 55 millivolts/volt are accompanied bt low resistivity of
less than 90 ohm-metres and indciate-a significant source which lies within

60 metres of surface at, or west of 5000E, and is open to the east.

Co-ordinate for co-ordinate, lines 2600N and 2840N correlate.

LINE 3Q80N a = 60 metres, n = 1 to 4 Surveyed 12-10-79

East of the river at 4910E the topography is relatively flat, while to the west

a gradual increase¢ in elevation was abserved to 4520E where the traverse ends.

The form of the chargeability data is similar to that described on the previous
two lines, namely a distinct chargeability anomaly on the eastern end of the
line which is open to the east, and backgrounds of 20 to 22 millivolts/volt

to the east,
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. In detail the high 50 millivolts/volt anomalies seen on n = 1 to 4 come close
to surface at or east of S5000E and are accompanied by low resistivities of
50 to 100 ohm-metres. The source therefore is interconnected sulphide and/or
graphite within a conductive host. This shows a gradual contact to the more

resistive rocks to the west.

Within the 20 to 22 millivolts/volt chargeabilities observed to the east, a
higher 26 millivolts/volt response was observed at 4640E n» = 4 from resistivities
of the order of 1700 ohm-metres{+). The source would be disseminated chargeable

material slightly above background. This anomaly is not considered significant,

Summary «...o... The only significant chargeability anomaly was located on the
. eastern end of the surveyed line, and is open to the east, The form of the
profile indicates a continuation north, in detail, of the rocks seen on line

2840N.

LINE 3560N a = 60 metres, n =1 to 4 Surveyed 12-10-78

The topography can be considered flat.

The form of the data profile is different in detail to those observed to the

south.

The most significant feature observed on the pseudo section is a distinct
contact at, or just east of the river at 4880E. Here, chargeabilities of
50 millivolts/volt(+) are associated with resistivities of 500 ohm-metres(+).

. There is an indication that as the n = 1 values at 4910E and 4970E are a relatively

high 1000 ohm-metres, some local cover may exist over the chargeable source,
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which is essentially open to the east. The source lies within 60 metres of

surface at 5010E(+).

To the east of the chargeable high, the background resistivities remain a low

250 to 350 ohm-metres(+) which is in contrast to the lines described to the
south. The chargeability background varies about the 20 millivolts/volt level,
and superimposed on this background a moderate anomaly of 30 millivolts/volt was
noted on » = 3 and 4 spacings at about 4580FE, which is overlain by only
hackground chargeabilities. The accompanying resistivities are 160 to 280
ohm-metres as against slightly higher than this level above. The depth to source

is about 120 metres(+) below 4580E-4610E.

' Summary ....... For two dipoles east of 4900E anomalous values in excess of

50 millivolts/volt accompanied by average (for the pseudo section) resistivities
were recorded., The source comes within 60 metres of surface and consists of

weakly interconnected chargeable material.

A second moderate anomaly was located centred at 4580FE-4610E at an estimated

depth of the order of 120 metres. Slightly lower resistivities of 160 to 250
ohm-metres accompanied by chargeabilities 50% above the 20 millivolts/volt
background infer an increase in chargeable material within a weakly interconnected

source.

LINE 40408 a = 60 metres, n =1 to 4 Surveyed 16-10-79

The topography over the traverse can be considered essentially flat.

From a chargeability point of view the entire section from 4680E to 5000E can
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be considered to be anomalous. Additional work would be required to resolve the
complex multiple sources present.

N

One possible interpretation for the observed data is that the 40-56 millivelts/
volt Chargeability observed from 4880FE to 5000E (and open to the east) are
associated with higher 1500 ohm-metres resistivities and thus are essentially
disseminated. The form of the anomalism suggests either a shallow west dip, or
alternatively, a separate source situated at or about 4790E on the n = 3 and 4.
The latter is the favoured interpretation as associated resistivities are 20%

or less than those observed to the west.

A second source is indicated at or west of 4610E by higher chargeabilities of
41 millivolts/volt associated with anomalously low resistivities of 60 to 110
ohm-metres. Unfortunately the profile does not extend sufficiently far west

to define this response, therefore its significance is difficult to gauge.

Summary ....... The whole traverse can be considered to be anomalously
polarizable. Sources west of 4640E and 4910E come within 60 metres of surface,

and are, respectively, open to the east and west.

A third source is indicated by values of 60 millivolts/volti_observed at 4790E
at a depth of the order of 120 metres. Lower resistivities observed may in
part be due to a source close to surface at 4640E+, but may also be due to

the deeper source itself,

LINE 4160N a = 60 metres, n =1 to 4 Surveyed 16-10-79

The topography over this section is flat.
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Over the entire section surveyed the data can be considered to be anomalous,
with no value being less than 50 millivolts/volt. Also the zone is open to

both the east and west.

The resistivity shows a distinct anomaly centred between 4640E and 47S0E.
Here, 20 ohm-metres values (with values as low as 4 ohm-metres in the centred)
were recorded. Higher values on n = 1 clearly infer a more resistive (relatively)

cover over the conductor, the maximum depth of which is of the order of 60 metres.

To the west of the conductor a gradual increase in resistivity was recorded,
and with it, an increase in chargeability to 75-90 millivolts/volt. The lower
resistivities are in part due to lesser surface area for the storage of the

IP effect in the conductive section,

Swmnary ....... From a geophysical point of view, this is one of the most
interesting responses in the Sterling Valley. A conductor centred at 4730E

+50 metres on the n = 3 reading is surrounded to the east and west by slightly
higher resistivities, and high chargeability. This is interpreted as being due
to a massive graphite/sulphide source surrounded by a disseminated halo. Prima

facie, an anomaly of possible economic significance.

LINE 4280N a = 60 metregs, n =1 to 4 Surveyed 16-10-78

The topography over this section is flat,

A very similar resistivity pseudo section was recorded over this line to that
seen on 4160N. A zone of very low resistivity was noted on n = 3 at 4670E

extending for one dipole east and west, to the east and west of which the
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resistivity increases significantly. This feature is interpreted as being due
to 'massive! sulphides and/or graphite surrounded by a disseminated halo. This
is equivalent to the anomaly defined on the previously described line 4160N at

4730E.

To the €ast, much increased chargeabilities to 144 millivolts/volt were recorded from
resistivities of 50 to 500 chm-metres. The pseudo section dips gently to the west

at an angle less than 45° inferring an actual shallow dip to the source.
Unfortimately the anomaly is not closed to the east. The most conductive/

chargeable section almost certainly comes to the surface off section, east.

Summary ....... The whole section over 360 metres is highly polarizable, and

the anomaly is open to the east and west. The prime anomaly of interest was
situated at 4670E at 120 metres where 10 ohm-metres resistivities combined with
higher chargeabilitjes and interpreted as being due to a massive sulphide and/or

graphite source, surrounded above, east and west by a disseminated halo.

A second source on the eastern flank of the pseudo section shows low 50 to
500 ohm-metres resistivities accompanied by chargeabilities of above 100
millivolts/volt. A disseminated to weakly interconnected graphite source is

indicated which dips shallowly to the east.

LINE 44008 a = 60 metres, n =1 to 4 Surveyed 27-7-79 &
19-12-79

This line shows more similarity to line 2360N than to the line to the immediate
south, line 4280N. A sharp contact was observed at about 4700N to the west of

which background resistivities of 11 to 13 millivolts/volt were recorded
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’ accompanied by high 2000 ohm-metres+ resistivities. (Presumably this would have
been observed on line 4280N had that traverse been run sufficiently far to the
west.) At 4700E progressively lower resistivities were observed from 500 to
1000 ohm-metres on surface (n = 1) to 44 ohm-metres on n = 4. This was
accompanied by progressively higher chargeability from 20 millivolts/volt on
n =1 to 43-60 millivolts/volt on n = 3. This is interpreted as being due to
a 'massive' sulphide or graphite source covered by 80 to 120 metres of more
resistive cover. It is similar in form to the low resistivity/high chargeability
anomalies located on line 4280N at 4670E and line 4160N at 4730E, but has a more

resistive, thicker cover.
The chargeabilities remain anomalous at the eastern end of the surveyed line.

Subsequently this line was extended to the west to 4040E. While the overlap
on chargeability shows good correspondence, the resistivity data shows a lower
level, presumably due to the presence of the resistivity low at 4310E (on

all spacings)

The most significant feature on this extension is the resistivity low referred
to above centred at 4310E. Here, apparent resistivities of 800 to 500 ohm-metres
were recorded on all spacings from n = 1 to 4 with a progressive decrease with
depth. The associated apparent chargeabilities were of the order of 28 millivolts/
volt,La two to two and a half fold increase over those to the immediate east,
while to the west they increase somewhat to 34 millivolts/volt at 4250E, before
decreasing abruptly to 15 millivolts/volt(+) on the next dipole west. This

. slightly increased chargeability is accompanied by an increase in resistivity by

four fold,
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The geological interpretation of the above feature is that disseminated sulphides
and/or graphite (or mafic minerals) are present within a less resistive rock
type, or alternatively sulphides/graphite etc. are weakly interconnected to
produce the same feature. The depth to source is less than 60 to 80 metres.
The potential economic interest depends on the associated geological/geochemical

information, as the changes observed may be purely formational.

Summary ....... The resistivity low of 44 chm-metres centred on n = 4 at 4700E

and accompanied by high chargeability is interpreted as a massive graphite/

sulphide source flanked to east and west by a chargeable disseminated sulphide
and/or graphite halo. As the surface layers above this response have high
resistivity of 500 ohm-metres(+) and low 20 millivolts/velt chargeability,. the
author would not expect a surface manifestation for this anomaly which is considered

of prime interest.

On the extension to the west, a lower resistivity zone of 500 ohm-metres
accompanied by higher chargeability of 32 millivolté/volt centred at 4310E.

The depth to source is of the order of 60 metres, and the source itself may

be either formational or of secondary economic interest being weakly interconnected

sulphide/graphite or disseminated material within a less resistive host rock.

LINE 45208 a = 60 metres, n =1 to 4 Surveyed 25 & 26-9-79

The topography to the east of 4400E is flat while to the west it rises steeply

to 4000E, then falls gradually to 3800E,

From the western extremity of the surveyed line at 3860E to about 4100E, high

background resistivities of 4000 ohm-metres to 10,000 ohm-metres were accompanied
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by background chargeabilities in the range 6 millivolts/volt to 20 millivolts/volt,

Centred at 4280E +30 metres, a moderate chargeability anomaly of 38 millivolts/volt
was defined associated with lower resistivities of 800 to 900 ohm-metres. The
source comes to within 60 metres of surface at 4280E and is due to disseminated
graphite/sulphide. To the east of the anomaly chargeabilities fall to low levels
of 10 millivolts/volt, while to the west they remain high (30 millivolts/volt+},

and the resistivities rise three to four fold to 3500 ohm-metres (+). This zone
correlates with that described above on the western extension to line 4400N

centred at 4310E, and thus may be 'formationél' in origin or have possible

economic interest,

An extension of the significant conductive/chargeable anomaly located on line
4400N has been defined on this line centred at 4640E. Here, on n = 4,
resistivities of 174 ohm-metres were recorded with resistivities increasing
progressively to reach 350/1100 ohm-metres on n = 1. Also chargeability slightly
increases with increasing n values from n = 1 values of 18/28 millivolts/volt to
50 millivolts/volt coincident with thé lowest resistivities. Again, a conductor
surrounded by disseminated sulphides/graphite is the suggested source. From an
examination of lines 4160N to 4520N it would appear a shallow plunge to the north

is possible for this source.

In common with the lines described to the south, chargeabilities remain at high
levels to the east of this conductor, with values of 40 millivolts/volt({+) being
common. However, the apparent resistivities are very considerably higher at

500 to 900 ohm-metres. Thus a disseminated sulphide/graphite origin is inferred.
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Summary ....,.. The conductive/chargeable zone recorded on lines 4400N/4040N
was seen also on this line centred on n = 4 at 4640E, Again a conductive
chargeable 'core' is seen surrounded by a more resistive chargeable halo. The
interpretation of this feature is a 'massive' section of graphite and/or sulphides
surrounded by a disseminated chargeable halo. Certainly as the nearer surface
values are lower at 18-28 millivolts/volt and the resistivities significantly
higher at 350 ohm-metres(+), the source does not come to surface and may be as
deep as 120-150 metres. to the most conductive source. The anomaly is of prime

interest,

Higher chargeabilities and higher resistivities continue to the east and are

open, Disseminated graphite and/or sulphides are the suggested source.

LINE 4640N a = 60 metres, n =1 to 4 : Surveyed 21-12-78

This line was added late in December, 1979, and surveyed from 4040E to 4640E.

The resistivity low centred at 4280E on line 4520N was again recorded here on the
same co-ordinate, but as a 440 ohm-metres low ét n = 4. The near surface
apparent resistivity ranged from 1800 to 3000 ohm-metres indicating a resistive
cover. The associated chargeability, while low at 17 millivolts/volt (+), is
higher than the 9 to 10 millivolts/volt seen to the immediate east. As on

the lines to the south, the resistivities rise to the west in sympathy with
chargeability, inferring a disseminated chargeable source of sulphide and/or
graphite, or perhaps a greater concentration of mafic minerals. The highest
chargeabilities of 31 millivolts/velt were recorded at n = 3 and 4 from 1200

ohm-metres resistivities at about 4100E.
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Swmary ....... The observed chargeabilities and resistivities on this line
suggest only formational features enclosing disseminated graphite and/or sulphides,

the latter centred at 4100E+.

The low resistivity/high chargeability feature centred at 4640E on line 4520N

was unfortunately not covered on this line.

CONCLUSIONS

Detailed conclusions are made in summary form at the foot of each line description.

General conclusions are as follows:
1 - The largest anomalies from a geophysical point of view are those which: flank
the bulk of the surveyed lines to the east. These are understood for the

most part to be graphitic shales.

2 - The most significant anomalies located were defined on lines:-

4160N centred at 4730E (n = 3)
4280N centred at 4670E (n = 3)
4400N centred at 4700E (n = 4)
4520N centred at 4640E (n = 4)
and perhaps

4040N centred at A4760E (n = 4)

In all cases a distinct resistivity low on the n = 3 and 4 spacing is
flanked by higher resistivities, and also above by higher resistivity,

as well as being surrounded by high chargeabilities. The interpretation
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is of a massive section of graphite and/or sulphide surrounded by a

disseminated halo.

On some lines (e.g. 4280N and 4160N) high chargeabilities lie within 60 metres
of the surface as anomalous # = 1 occur, however, on others {e.g. 4400N andl
4520N) a relativelf high resistivity, low polarization cover occurs over

the conductor. In all cases, however, the most conductive (massive??} section
lies beneath a disseminated halo, and thus appears to be a target of

potential economic interest.

3 - While the M;, M; and Ms slices were not plotted, and no significant anomalous
decay forms were noted, they were extremely useful for data confirmation, and for

monitoring coupling and cable leakage.

4 - It is still recommended that isolated (say 2 and 3) single gradient lines
be read over the geologically or geochemically most interesting multiple
anomalies defined in this survey in order to precisely define the nature
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