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SUMMARY.

Exploration conducted on the Oceana RL 8809 Joint Venture during the period from
September 1992 to August 1993 has been principally concerned with drilling of targets
defined during the previous year, and with the collection of regional geophysical data.

Two targets were drill tested, and whilst the results were disappointing in that they did not
find ore, they have provided useful geclogical information.

An airborne magnetic and radiometric survey, and a gravity survey were conducted over

Oceana providing new information of regional significance.

Total exploration costs for the twelve months ending August 1993 were $168 701, bring
the total expenditure on the Retention Licence since its inception to $238 823.

200"
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1 INTRODUCTION

Retention Licence 8809 (Oceana) covering Skm? is located 1km south of Zeehan in
Western Tasmania (see Figure 1). Title to the tenement is held by Arimco Mining Pty Ltd.
Pasminco Australia Limited are in Joint Venture agreement with Arimco to evaluate the

mineral potential of the licence area.

This report covers the period from September 1992 to August 1993. Work conducted
during this period included:

evaluation of existing data;

a gravity survey,

an aeromagnetic and radiometric survey;

a combined gravity and magnetic interpretation,;

and the drilling of two diamond drill holes.

Access to the Oceana RL is easily gained by the Zeehan to Strahan road.

The Gordon Limestones hosting mineralisation occur in a marshy valley between steep
ridges of Moina Sandstone and Zeehan Conglomerate to the west, and Crotty Quartzite to
the east.

Vegetation cover is sparse in the most part with grasses and banksia on the ridges,

grasses and gorse in the marshy valley with dense tea tree scrub along the creeks.

Work conducted by Pasminco Exploration during the previous year included:
refurbishing and extension of existing grids;
a detailed ground-magnetic survey,;

and a detailed sedimentological study of the setting to the Oceana mineralisation.
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2 TENURE

Retention Licence 8809, Oceana was granted to Cyprus Gold Australia Corporation on 14
October 1988 for a period of two years. The licence was retained from part of former
Exploration Licence 4/78, which was relinquished on 14 July 1988.

Title to RL 8809 was transferred to Hudspeth and Company Pty Ltd on 23 October 1990.
This was subsequently transferred to Arimco Mining Pty Ltd on 24 August 1991 following a
certified change of Company name.

Pasminco Australia Limited entered into negotiations with Hudspeth (Arimco) in late 1990
to reach an agreement to evaluate the base metal mineral potential of the licence area. A
formal Joint Venture Agreement was signed on 14 May 1992. Under the terms of a Joint
Venture Agreement, Pasminco Exploration, a division of Pasminco Australia Limited, would
manage and operate the Joint Venture. Pasminco have the right to earn a 65% interest in
the tenement by spending $2 million within 9 years with $1 million being spent in the first 5

years.

The licence covers an area of 5.5km? (see Schedule in Appendix 1}. This area excludes a
total of 1.1km? of the following Mine Leases: oM/81, 10M/91 and 4W/77, held by
Pasminco Australia Limited, and 39M/77 held by JNR Enraught - Mooney (see Figure 2).
Lease 10M/01 is subject to a joint agreement with Dragon Resources whereby they have
the surface rights to retreat the old Zeehan smelter dumps. Also excluded is 0.2km? of
Crown Reserves.

The land tenure of RL 8809 comprises: Crown lLand; Private Property and Timber
Reserve. In addition, part of the area is on the interim list of the Register of the National

Estate as part of the Zeehan Smelters Geological monuments (see Figure 2).
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3 PREVIOUS EXPLORATION AND MINING

Comprehensive accounts of past prospecting and mining activities in the Zeehan area,
including the Oceana RL have been given in Taylor (1983) and Jones (1988). Jones (op
cit) also presents a good summary of the more recent exploration undertaken by Amoco
(Cyprus) during 1978-88.

The earliest report of mining activity at Oceana dates from 1890 when small-scale
trenching was undertaken. During the next 3 years the Oceana Silver Mining Co extracted
approximately 1000t at 39% Pb and 14.50z/t Ag. A further 517t of lead ore was mined
between 189699 by Oceana Pty Ltd. No further significant production from the Oceana
Mine occurred until 1954 when Zeehan Mines Pty Lid (a joint venture between North
Broken Hili and Broken Hill South) reopened the old workings, following a successful
exploration drilling program. Zeehan Mines extracted a total of 128 177t at 11.6% Pb and
4.790z/t Ag up to 1960 when the mine closed again.

The Cyprus exploration program focussed on carbonate hosted lead-zinc-silver

. mineralisation within their EL 4/78. During the 10 years of this licence's tenure Cyprus
undertook a major program of geological mapping, geochemistry (bedrock auger and
costean sampling) geophysics {IP, EM, gravity and magnetics surveys) and diamond
driling (25 holes for a total of 6690m) within the current area of RL 8809. This work
culminated in the delineation of an ore resource of:

tonnes Pb% Zn% Aggi

3550 - 3700mN 2 297 000 71 25 48
3200 - 3450mN 750 000 12.0 4.0 89
Total 3 047 000 83 29 58

Significant untested potential for similar mineralisation was also recognised over several
other prospects, including Oceana South, Austral and Pyramid.

Since RL 8809 was granted, Hudspeth (Arimco) have not undertaken any significant work,

due to the prevailing unfavourable mineral economics associated with the ore resource,

outlined above,
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4, GEOLOGY

4.1 Regional Setting

The regional geological setting of the Oceana area is well described in Blissett (1962),
Taylor (1983) and Jones (1988).

To summarise, the Gordon Limestone lies at the top of the Junee Group of Ordovician
sediments (Fig. 4) above the Mt Zeehan Conglomerate and Moina Sandstone, and is
overlain by the Eldon Group sediments of Silurian to Devonian age. Whilst the contact
between the Gordon Limestone and the Crotty Quartzite (the base of the Eldon Group)
may be locally disconformable, there do not appear to be major structural breaks through
this sequence.

Underlying the Junee Group is: the Cambrian Dundas Group, a mixed sedimentary and
volcanic sequence; the Eo—-Cambrian Crimson Creek Formation, deep marine mudstones
and turbidites; and Proterozoic Ocnah Quartzites.

The Crimson Creek Formation may be the source of the metals that forms the Oceana
orebody, amongst others in western Tasmania (Lees, 1992).

The Proterozoic Oonah Quartzite has recently been interpreted (Findlay and Brown, 1992)
as a Tabberabberan thrust sheet. This model has profound implications on both the
reconstruction of regional geology and for mineral exploration.

Work conducted by the Mines Department has identified several other major thrusts in the
South Zeehan area, which indicates that the thrusting is of regional importance. These
features have significant implications for regional mineral exploration.,
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42 Geology of Oceana

4.2.1 GEOLOGY OF OCEANA

Sedimentological work conducted last season determined that the sequence from the Mt
Zeehan Conglomerate to the top of the Gordon Limestone (and possibly including the
Crotty Quartzite) is conformable. No major structural breaks were indicated. Lithological
variation is due to lateral facies change complicated by differing tectonic conditions.

The sedimentological study concluded that the depositional environment was marine, sub-
tidal, had high biological activity indicating oxygenated water, and was close to a
terrigenous source. Much of the deposition involved turbulent suspension currents. An

off-reef basin was inferred.

Three types of mineralization were observed:
i post lithification vein or fracture fill;
ii fine to coarse disseminated to massive sulphides in mudstone;

ii coarse open space filling and bioclast replacement

A synsedimentary origin for mineralisation was ruled- out due to the presence of
bioturbation indicating an oxygenated environment.

4.2.2 GORDON LIMESTONE STRATIGRAPHY AT OCEANA,

A stratigraphy has been developed for the Gordon Limestone at Oceana. This is based on
field mapping, the logging of several diamond drill holes during the previous season, and
the drilling of holes OP1 and OP2 this period.

The stratigraphy is based on the area south of 3600mN (Oceana grid) which is less
disrupted by faulting than the area to the north.

CLASSIFICATION
This classification is documented in (Quayle 1992) and is summarised as follows:
There are four main facies:
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i laminated carbonate sandstones;

ii massive carbonate sandstones and siltstones;
ii terrigenous sandstones and conglomerates.
iv intercalated mudstones and carbonates.

Mudstone refers to dolomitic, carbonaceous siltstones with a fine terrigenous component,

generally dark grey to black in colour.

Carbonate refers to a generally calcite—-cemented siltstone, sandstone or conglomerate

composed of bioclastic debris, generaily pale grey in colour.
Intercalated mudstone and carbonate are by far the most abundant facies type.

A drilicore logging scheme has been developed using the following criteria:
mudstone to carbonate ratio;
grainsize of carbonate component;
bed thickness;

and the presence of :
tube mottled bioturbation — (worm burrows);
sculpture mottled bioturbation — {sediment surface dwellers);
slump sheared texture - (soft sediment slumping wispy texture);
coarse shell beds — {bioclastic turbidites);
bioclastic breccia - (reefal debris flows);
in-situ corals or stromatolites;
fine mudstone laminae in otherwise massive carbonates;
stylolites;

terrigenous component.

SUMMARY OF STRATIGRAPHY |
A stylised stratigraphy (Fig. 5), may be described as follows:

The top of the Moina Sandstone is characterised by massive quartzose sandstone, bands
of accumulated worm burrows, and upwards coarsening white quartz pebble conglomerate.



CROTTY QUARTZITE

rare Zn rich position
associated with cavities?

predominantly aculpture
mottled bioturbatlon

Pb, Ag rich mineralised —
beiow bloclastic debris flow

gredominantly tube mottied __
ioturbation

GORDON LIMESTONE

Ph, Ag rich mineralisation
with dolomits-giderite
ankerite gangue

spatially associated with
bioclastic debris flows

—_—

csb

predominantly sculpture
mottied bioturbation

MOINA SANDSTONE

555 1IT5555
TSF555555553

fluvial cross bedded sandstones
to slitstones

variable: carbonate-dolomitic
carbonaceous, sltstones and
sandsatones

insltu corals and stromatolites

typically well bedded

coarse grained bloclastic debris flow
with coral, stromatolites and
coarse sholl fragments

variable carbonate-mudsatone
and sandstone-siltstone ralios

occasional repitition of bioclastic
debris flow

ebble sandstones

ﬂunlz
from Moina Sandsione

orive

distinctive: upwards coarsening white
quartz pebble conglomerato,

worm burrowed sandstone and
massive quartzose sandstone

generally sharp boundarles but
components grade throughout

5cm

© @

sondstons

siitstone

? Mudatone

to
Carbonate
ratlo

<104

10— 40%

-—- >407%

LEGEND

tm = tube mottied bloturbutlon

sc = sculpture mottied bioturbution
23 = slump shearing

wh = well bedd,

lom = fimely lammnotad

csb = coorse shell beds

™ sty = styolites

Intercaloted bonds of mudstone and carbonate
where:

Mudstone = partly delomitlc carbonacecus
slistone with fine terrigancus

& compenant.
(dork grey to black)]

Cartonate = generally colcite cemaented st to
sond to gravel sire bloclast shell
and coral debris
(pale groy)

Finely laminated carbonate

Coarse blociats debris
corgl—stromatolite—blvalves

% PASMINCO EXPLORATION

A Division of Passinon Australis Limdted

COMPWLED : P.M.Q.
DATE : Sept., 1993 R.L. 8809 - OCEANA
DRAWN: QLM.B_ .
REF.: STRATIGRAPHIC
. COLUMN
GORDON LIMESTONE
=B e, o .
‘ SCALE e ——) 5




973016

7

The contact with the Gordon Limestone is not clearly exposed, but the rapid change from
upwards coarsening Moina Sandstone to limestone is thought to reflect a "jog" from the
influence of one growth fault to that of another further inland.

In most part the Gordon Limestone consists of subtle variations in carbonate : mudstone,
and siltstone : sandstone ratios. A subtle stratigraphy however does exist, based on a
central distinctive bioclastic debris flow. A second, lower bioclastic breccia occurs locally

aithough this may be due to fault repetition or facies variation.

Sculpture mottled bioturbation tends to be dominant at the base of the limestones, and
from the bioclastic debris flow to the Crotty Quartzite contact. Tube mottled bioturbation
tends to be dominant below the bioclastic debris flow, and slump shearing occurs
immediately below the debris flow. Massive carbonate grading upwards to a distinctive
carbonate with fine mudstone partings occurs peripheral to the bioclastic debris flow.

Minor in—situ corals and stromatolites occur in mudstones close to and above the bioclastic
breccia.

Terrigenous components, including minor bands of quartzitic sandstone, and distinctive
quartz conglomerate bands occur close to the Moina Sandstone contact, and to a lesser
extent minor sandstone beds occur towards the Crotty Quartzite contact.

The main mineralization appears to occur immediately below the main bioclastic debris
flow, or peripheral to the lower bioclastic breccia. Minor zinc rich mineralisation occurs
both higher in the sequence close to the Crotty Quartzite contact, and lower close to the
Moina Sandstone contact.
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5 WORK COMPLETED: SEPTEMBER 1992 - AUGUST 1993

5.1 Diamond Drilling

Two diamond drill holes have been completed during the year, totalling 704.7m, as follows:
OP1 270.7m
OP2 425.0m
Both holes were targeted at combined geological and geophysical features.
The first hole was drilled over 600m south of the closest "ore" intersection, to test a new
geological model. The second hole was drilled 100m south of the "line of lode" to test for
the southern continuation of mineralisation.

The best intersection was 11.9m (5m true width) at 2036ppm Zn, and 200ppm Pb in OP1.

5.1.1 DDH OP1

OP1 (Fig. 7) was designed to test a model which proposed a continuation of the South
Oceana line of mineralisation within Gordon Limestone which had been overthrust by
Moina Sandstone. It was designed to intersect the entire Gordon Limestone sequence
from the Crotty Quarizite in the east, to the conformable contact with the Moina Sandstone
in the west, below the postulated thrust. Results showed that the thrust did exist, but at a
considerably steeper angle than expected. OP1 intersected the thrust, and not the
conformable contact between the Gordon Limestone and the Moina Sandstone.

The thrust is a zone approximately 20m in true thickness with 10m of quartzose sandstone
rubble (Moina Sandstone) and 10m of black decomposed limestone. The limestone, whilst
retaining "ghost" primary features, was entirely plastic and when removed from the core
tube, it was cut with a knife to fit in the core boxes. The limestone part of the fault zone is
anomalous in base metals with maximum assay values of:

3850ppm Zn, 750ppm Pb, 6ppm Ag, 20.4% Fe and 1.1% Mn.
Background values in the Gordon Limestone, which occur as close as a few centimetres to

the main Oceana ore lenses, rarely exceed a hundred ppm Pb and Zn. No observable
mineralisation was intersected below the South Oceana position on surface. However

ok

=7
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there are two minor anomalous EM responses above the hole in the fault position.

The original target of mineralisation in the Gordon Limestone below the thrust is not yet
tested and the premise is enhanced by the results from
OP1. Such mineralisation would be at least 350m below surface.

OP1 conformed with the stratigraphy developed at Oceana. The sequence is dominated
by a ‘"sculpture mottied" bioturbation texture in banded carbonate and dolomitic~
carbonaceous, siltstones and sandstones. The existence of bands of finely laminated
carbonates, and coarse shell beds close to the fault suggests that the position of the
coarse bioclastic debris flow is close by.

5.1.2 DDH OP2

OP2 (Fig. 8) was designed to test for the southern strike extension of the Oceana
mineralisation. The target also coincided with a negative magnetic anomaly and an offset
positive gravity anomaly, from which Leaman (in Quayle 1992) has inferred a zone of

alteration, and a structural offset.

The drill hole did not intersect observable mineralisation, the highest value analysed is
67ppm Pb. Also no significant structures were intersected with the exception of intense
weathering close to the Crotty Sandstone contact, and faulting close to the Moina
Sandstone contact.

OP2 has demonstrated the difficulties in predicting the location of mineralisation in
carbonate hosted deposits. Dolomite, ankerite and siderite gangue does not extend more

than a few tens of centimetres from ore lenses and neither does anomalous geochemistry.

OP2 conforms to the Oceana-Gordon Limestone stratigraphy as follows:
(from base of hole up stratigraphy)
i a zone dominated by carbonate, with abundant stylolites, “sculpture mottled"
bioturbation, and minor quartz pebble sandstone to conglomerate beds;
i a zone dominated by dolomitic-carbonaceous siitstones with "tube mottled"

bioturbation, with minor finely laminated carbonates;
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iii a zone of coarse bioclastic debris flows;

iv a zone of dolomitic—carbonaceous silistones with minor finely laminated
carbonates, and minor insitu corals and stromatolites;

v a zone of stylolitic carbonates with minor “sculpture mottied" bioturbation.

Both drill holes were disappointing in that they did not intersect significant mineralisation.
It is possible that both targets still exist at greater depths than were drilled. However,
further testing of potential targets is not a priority, at this time.

52 Sampling

Two samples were taken from the Moina Sandstone worm-burrowed unit close to the
Gordon Limestone contact. The purpose of these samples was to resolve the anomalous
density at this location, noted by Leaman (in Quayle 1992), also high SG measurements
were recorded for these samples. These measurements which were found to be
erroneous as the samples contained 98% and 99% SiO2 respectively. Leaman's
anomalous density is yet unresolved.

Two samples were taken of fault rock:
A from the Oceana Fault 300m from the ore body;
B from the South Oceana Fault 180m from the ore body.
Assay results {in ppm) are as follows:
A 9 Cu, 175 Pb, 69 Zn, <1 Ag, 45 Mn
B 6 Cu, 1350 Pb, 150 Zn, 2 Ag, 15 Mn
Results for the South Oceana Fault are anomalous for Pb, Zn and Ag. A detailed
programme of sampling of faults away from the mineralised horizon could indicate which

faults have transected mineralisation.

Four samples of gossan were taken from between the Oceana Mine shaft and the Oceana
fault. A fifth sample of gossan was taken from within the Amber Slates to the east of
South Oceana. The purpose of this sampling was to categorise Oceana ore, and to
compare it to other gossan occurrences close by. Results (Table 1) do not show any

similarities between Oceana and Amber Slate gossans.
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TABLE 1
OCEANA SAMPLING 1992 - 1993
gossans from Oceana line of lode
sample Cu Pb% Zn% Ag Au Fe% Mn Ba As Sn W

31467 540 94 0.7 165.0 «<0.008 4150 38500 55 8 40 <5
31468 330 146 41 1565.0 <0.008 2650 75500 <10 2 7
31469 50 3.3 1.4 <10 <0.008 3870 25500 120 10 8 &5
31470 20 48 1.0 10.0 <0.008 3330 74000 120 4 25 55

gossan from Amber Slate

31471 <20 041 0.1 <10 0.01 4970 5600 470 15 <3 <5

53° Geophysics

Geophysical investigations included: an infill gravity survey of 66 readings; an
aeromagnetic and radiometric survey of 125 line kms; the collection of physical property
readings from diamond drillcore and down hole EM surveying of drill holes OP1 and 2.

5.3.1 GRAVITY

A gravity survey of 66 stations peripheral to the Oceana grid was carried out.
Specifications of this survey are detailed in Appendix 6. Stations were positioned by a
surveyor during acquisition of the gravity data with an accuracy of better than 0.1m in all
three coordinates.

The purpose of this survey was to place the existing detailed grid surveys in a more
regional context and also to provide critical information pertaining to the Oceana Fauit, and

the Moina Sandstone / Gordon Limestone contact.

Unfortunately the recent survey uncovered discrepancies in the location of the values of

s
o
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the existing Oceana grid data set. This has limited the ability to correlate data sets

. (Appendix 9). Richardson has suggested a coordinate correction scheme (Appendix 8),
and gravity values and locations are plotted (Fig. 9) by correction from a known point on
the old grid.

Results from this survey are discussed in Leamans report (Appendix 9), and are

summarised in section 5.3.4 below.
5.3.2 PHYSICAL PROPERTIES
Specific gravity and magnetic susceptibility data from diamond drill core collected during

this period are listed with the drill logs (Appendix 4). The average values for physical

properties of Gordon Limestone are listed below:

number of samples average value
SG 21 27
Magnetic Susceptibility 224 0.0026

5.3.3 AEROMAGNETICS

A magnetic and radiometric survey was flown over Oceana RL 8809 to following

specifications:
Aircratft; Aerospatiale Squirrel 350B
Survey size; 125 line Kilometres
Line Spacing; 100m
Tie Line Spacing; 1000m
Flight Line Direction; 90° AMG
Tie Line Direction; ' Orthogonal to traverse lines
Navigation; DGPS
Nominal sensor terrain clearance; 80m above tree conopy
Nominal aircraft speed; 40m per second
. Plans of flight lines and contoured values are enclosed (Figs. 16 and 17). Results are

A
discussed in Leaman (Appendix #) and are summarised below.
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5.3.4 Combined Gravity and Magnetic Interpretation

A combined gravity and magnetic interpretation of the Oceana data was conducted by
Leaman Geophysics (Appendix 9). The study used the following data sets:

1 ground magnetics;
2 airborne magnetics;
3 gravity.

The purpose of this study was as follows:

a to produce a regional evaluation;
b to update the 1992 local scale interpretation;
c to asses the applicability of correlation between various data sets, and

review the usefulness of each set;

d to review the specifications of the various surveys.

REGIONAL CONCLUSIONS
Leaman proposes the existence of two primary structures, a NW/SE, and a NE/SW
trending structure.

The NW/SE structure is parallel to the mineralising axis, and to spine of Heemskirk
Granite. Leaman interprets this as a primary structural/depositional control active in the

late Cambrian, possibly a basin margin, which is later occupied by Devonian granite.

The NE/SW structure now evident as the Oceana Fault transects the NW/SE structure
although it may be synchronous. Leaman suggests that a thin slice of ultramafics occurs

to the south east of the Oceana Fault.

CORRELATION

Leaman demonstrates that the three data sets all provide distinct and different information
but stresses that all three sets are necessary to resolve regional geological complexities.
The ground magnetic survey provides a subtle, fine texture, that is lost in the aerial
magnetic data set. The aerial magnetic data set reflects different, deeper source trends,
but is in places dominated by cultural effects. The gravity set provides different patterns

again, and lends constraints to possible magnetic solutions.
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Leaman stresses that only the ground magnetic data should be used in defining

exploration targets.

Suggested specifications are listed in (Appendix 9), together with a set of profiles across
the licence, and a discussion of local implications.

5.3.5 DHEM

Diamond Drill holes OP1 and OP2 were both surveyed with the Crone system, using east

and west transmitter loops (see Appendix 6).

Axial components of the secondary magnetic field were measured for OP1, whereas all
three orthogonal components of the decay of the secondary magnetic field were measured
for OP2.

Results for OP1 do not indicate a response due to significant

accumulations of conductive material.

Two zones of interest do however occur in OP1, as follows:

i At 90m depth a sign reversal of a cross-over response was observed
between the west and east loops. This indicates a weakly conductive
feature above the hole with an orientation sub—parallel to the hole. This
anomaly possibly corresponds to mineralisation from the South Oceana line
caught up in the reverse fault (Fig. 7).

i At 160m a very small conductive feature is indicated, vertically oriented
above and close to the hole. This again possibly reflects mineralisation

within the reverse fault.

Optimistically, the above anomalies could suggest that the South Oceana line of
mineralisation, evident in costeans, is the overthrust part of an ore lens existing below
OP1, |

Resuilts for OP2 do not indicate significant accumulations of conductive material. However

the responses in the early channels for both loops are increasing down the hole. This
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indicates a conductive feature beyond the end of the hole, probably reflecting the Gordon
Limestone/Moina Sandstone contact.
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6 CONCLUSIONS

A model proposing a continuation of the South Oceana mineralisation, within Gordon
Limestone, and overthrust by Moina Sandstone was drill tested. Results confirmed that
the thrust did exist, but at a considerably steeper angle than expected. The thrust itself

was intersected above the target position.

Anomalous mineralisation occurs within the thrust zone, and subtle anomalous DHEM
responses indicate small conductive features above the drill hole in the position of the

fault.

The original target of mineralisation in the Gordon Limestone below the thrust is not yet
tested and the premise is enhance by the results from this drilling. This mineralisation
would however be at least 350m below surface.

The southern continuation of the Oceana mineralisation was drill tested. No signs of

mineralisation or significant structures were intersected.

o)



7 EXPENDITURE

Total expenditure on RL 8809 during the twelve months period to 31 August 1993, was
"$168,701 bringing the total expenditure on the licence since the start of Pasminco
Exploration's Joint Venture to $238 823.

Details of the 1992-93 expenditure are as follows:

Personnel & Oncosts 39 940
Travel & Accommodation 2209
Geological Consultants 7 482
Geochemical Assays 654
Geophysical Consultants 3230
Survey (for gravity) 1995
Geophysical Surveys
- Airborne 5 562
- Ground 2979
.. Image Processing 84
Downhole EM 2 342
Other Contractors 1977
Drilling (including access, core processing & storage) 67 403
Stores & Supplies 1 502
Vehicles & Equipment 2435
Tenament 524
Computing 1 902
Office Running Costs 10 156
Administration fee 15 336
Total 168 701

*Admin. Fee at 10%

. Accumulated expenditure to 31/8/93 238 823

~
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8 PROPOSED PROGRAMME AND BUDGET

No active fieldwork is proposed for the coming twelve months, due to in part to the

continuing serious base metal price recession.
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APPENDIX 1

Schedule RL 8809
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SCHEDULE RL8809

Commencing at a south west corner of the area whose grid co-ordinates are
362 000 metres E. 5 356 000 metres N. thence grid north to 5 357 000 metres
N. grid west to 361 500 metres E. again grid north to 5 358 000 metres N. grid

. east to 362 000 metres E. aforesaid again grid north to 5 359 500 metres N.
again grid east to 363 000 metres E. grid south to 5 357 500 metres N. again
grid east to 364 000 metres E. again grid south to 5 356 000 metres N. thence
again grid west to the point of commencement.
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APPENDIX 3

Oceana DDH Collar Coordinates and Down-hole Surveys



HOLE
op1
opP2

(CEANA DOWN HOLE SURVEYS

DEPTH
0.0
30.0
£0.0
90.0
120.0
150.0
182.0
23¢.0
27t.0

DEPTH
0.0
30.0
66.0
50.0
120.0
151.0
181.0
1.0
261.0
211.0
301.0
331.0
361.0
31.9
425.9

GCEANA DDH COLLARS

AUG N

1992 - 1993

AMG_E

3356867.41 361819.88
5357263.50 362463.23

0Pl

DIP
-30.00
-31.00
-52.00
-52.50
-52.30
-32.00
-32.80
-33.00
-34.00

op2

DIP
-30.00
-31.00
-31.00
-30.00
-49.00
-47.75
-46.75
-45.00
-43.30
-42,00
-36.25
-36.0C
-33.25
-32.00
-32.75

ANG_AZ
225,50
232.50
232,00
231,50
230.50
229.50
229.00
229.00
229.00

AMG A
229,50
228. 50
227.50
227.00
225,50
224,50
223.50
223.50
221,50
221.00
220.00
219.50
219.50
218.50
218.00

grid N
2795.0
3328.0

grid E
1500.0
1500.0

o
3
G

R
168.00
193.00

phsw

(o
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Diamond Drill Hole Logs
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DDH 0P2 ore suite (values in ppm)

from to sample Cu Pb Zn Ag Fe% Mn
199.60 200.70 34715 5 19 20 <1 1.80 960
200.70 202.10 34716 8 67 7 <1l 1.35 490
202.10 202.80 34717 6 38 5 <1 1.55 520



DDH OP2

CORE RECOYERY AND MAGNETIC SUSCEPTLBILITY
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APPENDIX 5

Physical Properties from Recent Drilling
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PHYSTCAL PROPERTIES from 1992 - 1993 DIAMOMD DRILLIMG

0Pl P2
from 5.6. from 5.G.
13.0 .76 25.6 2.64
£5.3 2.46 49.3 2.1
14,2 2.71 79.0 2.71
120.1 .72 120.8 2.74
160.1 2.13 154.4 2.10
197.9 2.80 174.6 .12
234.5 2.61 300.0 2.69
275.6 2.61 238.4 .12
281.3 .73
320.9 2.711
360.1 .72
400.0 2.1
425.0 .71
samples ] samples 13
average 2.68 average 2.71
0Pl 0P2
from mag-sus from mag-sus from mag-sus from mag-sus
3.3 0.01 25.6 0.02 92.8 0.01 135.6 - 0.01
9.4 0.01 27.0 0.01 93.6 0.01 C138.1 0.0l
13.0 0.02 28.4 0.01 9.8 0.01 140.3 0.01
14.8 0.02 29.8 0.02 95.8 0.01 142.4 0.01
16,3 0.03 1.1 0.01 98.0 0.01 145.4 0.0]
16.7 0.01 31.5 0.01 98.8 0.01 148.4 0.01
17.8 0.02 33.0 0.01 100.2 0.01 151.4 0.01
20.8 0.02 34.3 0.01 105.2 0.01 154.4 0.01
31.6 0.02 36.0 .01 106.5 0.01 156.4 0.01
35.8 0.02 37.5 0.02 109.7 0.01 157.4 0.01
46.3 0.02 39.0 0.01 111.5 0.0t 160.4 0.01
53.9 0.01 40.2 0.01 113.1 0.02 162.3 0.01
55.4 0.01 41.8 0.01 114.1 0.01 165.5 0.01
56.8 0.01 £3.4 0.02 117.1 0.01 168.6 0.01
38.3 0.01 45.0 0.02 120.1 0.01 171.6 0.01
59.8 0.01 46.5 0.01 121.2 0.01 174.6 0.01
61.3 0.02 48.0 0.01 124.2 0.01 177.6 0.01
62.0 0.01 49,5 0.0l 129.3 0.01 180.6 0.01
64.3 0.01 51.0 0.01 135.6 0.01 181.4 0.01
67.3 0.01 32.5 0.01 131.2 0.01 184.4 0.01
68.8 0.01 56,0 0.01 140.2 6.01 187.4 0.01
710.3 0.62 35.5 0.01 142.2 9.01 190.4 0.01
71.8 0.01 57.0 0.01 144,1 ¢.02 193.4 0.01
13.3 0.02 58,5 0.01 145.5 0.01 196.4 0.01
4.8 0.01 60.0 0.01 148.7 .01 202.1 0.01
75.9 0.01 61.4 0.01 151.2 0.01 205.1 0.¢1
6.5 0.02 67.4 .01 153.2 4.0 208.2 0.06
77.8 0.01 120.8 .01 156.1 0.01 209.0 0.04
79.3 0.01 123.8 g.01 157.3 0.01 211.4 0.06
81.8 0.01 126.8 .01 160.1 0.01 214.4 0.05
85.3 0.01 129.9 0.02 161.4 0.01 217.4 0.05
89.8 0.0l 131.2 0.01 162.6 0.01 220.4 0.04

91.3 0.01 132.6 0.01 163.8 0.01 223.4 0.04
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samples 305.4
average 0.02 307.4
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131.3
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APPENDIX 6

DHEM Surveys at Oceana, OP1 and OP2
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‘MEMORANDUM'
PASMINCO

. EXPLORATION

A Division of Pasminco Australia Limited,
ACN. 004 074 962

Level 7

TO: M Quayle 380 St Kida Road
Melboume, Austrafia 3004

FROM;: NA Hughes G.P.O. Box 1291K
Melboumne, Australia 3001

DATE: 14 April 1993

FILE: EP/02/3011

SUBJECT: DHEM Surveys at Oceana, OP1 and OP2

Drill-hole OP1 was surveyed with the Crone DHEM system during November, 1992
Although the hole was to be read from two transmitter loops, an east and west (Figure 1),
only the east loop was read because of poor weather conditions and operator time limits. The
drill-hole was read from the west loop in February 1993 during another programme of
drill-hole EM. Drill-hole OP2 was also surveyed during this programme from two loops, an
east and west (Figure 4). For dnll-hole OP1 only the axial component of the secondary
magnetic field was measured, whereas all three orthogonal components of the decay of the
(. secondary magnetic field were measured for drill-hole OP2.

The primary field excitation vectors along the drill section for the east and west loops for
drill-holes OP1 and OP2 are shown in Figures 2, 3 and 4, 5 respectively.

The results for drill-hole OP1 indicate no response due to a significant accumulation of
conductive material. A very small conductive feature, close to the hole, is indicated at a hole
depth of 160m. The position and orientation of this feature is likely above the hole and
nearly vertical since no anomalous response at 160m is measured from the west loop. A cross
over type anomalous response is noted at 90m. The reversal in sign of the cross over from
west to east loop indicates a weakly conductive feature above the hole, with an orientation
sub parallel to that of the hole. It is thought this anomaly corresponds to a weakly
mineralised fault or contact central on the Amaco costean. It must be noted that the response
is only evident in the first three channels and is also near the top of the hole, where the
primary field excitation is strongest and the possibility for signal corruption the greatest.

For drill-hole OP2 all three components of the decay of the secondary magnetic were
measured for both loops. The positive orientation of the orthogonal vectors is shown in
Figure 4. Z corresponds to the axial or in-line vector and X and Y are the cross-hole vectors.
No response due to a significant accumulation of conductive material were detected from
either loop, however for both loops the responses in the early channels are increasing down

. the hole. This indicates a conductive feature beyond the end of the survey and is interpreted
to be (at this time) the contact of the Moina Sandstone and Gordon Limestone. The response
is better defined for the west loop, and this is probably due to the greater strength of the
primary excitation field.

NAH_4.SAM/SR
Telephone (03) 288 0333 Facsimile {03} 288 0211



| 2B

e PASM]]:JS_QE_XPLORATION
r= ccEmvh

= Ik op1

IR ouE 3500 memmer l m.‘J

5cm

FROELS



PASMINCO EXPLOR. --- PAS.EXPL%ATION .

.

ouud 3518949

(V< R I

o

ﬂﬂ\\\\iﬂo
- N T~ 1 =F M. - |
m B
- 133 - .Im 2y
. a5
" e - & B O
E\Mwﬂ‘!!_«uf.m ffffffff _ uga-um_fwmfm
3uipopl ——— e~ e e~ ...,...r.._ - ...ﬂ\!:.....,.f.fnu.nl!ff -
-\\u.\..l..t....r.//.//f/V/ ,.F.U.v.«»\l\:l:/.f/.f.///./fMdf S m
L 1%/&;\,////.1/ ././././.ffwl#w.r.JLr.! i
RN L AN IRNRRRRR AR R R R SR AN ERY m
AP AR Z 2 N D NN RN ////A@ ﬂW&f“
BPL NV N N N N N AN NENENENEN RN NENG § ﬁ L
SR TN W U N N SN NENENENEN NN N NN
U BRI 5 5 S N NNV
VANERRANE NN UGS UENESRNEN SN
Z FH & e NN ENENENENENEN
1 \ AR S NN
I0¥ w\;_.l‘- //JNNNNMNEE
AN RN NN NN\ &
A RRENT . NNNYANNNNNN B
Yors /1l N VANNNNNNN B
XSS Y AR RS
AN 3 \ARRRAR
A iR TRRNRY
- | B S R SN
Lt AT s LR )./.,.:/.//Ww.
A X2 T E A LT AREN AR 1K
. \\\ﬂhkhwﬂq>\\hhf_;;@;;,;(,/ V'
N ITEET XA AN A LD U TR A
NG ST G OE AN A N/ A A N L [0 7% N A0 T I WA VI VL \swoozd
oot \ wa\wwﬂwx\\\\\\\\“m___,,,,,,,,/
. _ v A
-.I.l-.\ll.. W / i m O
A H.l._.. -/ / . _ .ll....\.ll...l C
~ |

g73089

Fiaure 2




s+ PAS.EXPLO@TION

PASMINCO EXPLOR.

973086

004 318949

09:37

~14e3

NS

BN NS

Juiooel

g
oL wIa

JLO00kL

LEGEND

" 3WgozL

PLAN

Figure 3




| | | 473087
CRONE GEOPHYSICS & EXPLORATION LTD

BOREHOIL.E PEM

Client :+ PASMINCO EXPLORATION Hole : OP1
Grid : OCEANIA Tx Loop : OP1-W
. Date : Feb 2, 1993 File name : oplzw.am2

Data Scaled by Factor of 0.10

Z COMPONENT dBz/dt nanoTesla/sec - 8 channels
Scale: 1:2500 Unit Scale: icm = 50

Lt I +350 +Hid

S n M i "

. SO , . o4 ,_Cle

| S5cm >

Ty




RSP A

973085
CRONE GEOPHYSICS & EXPLORATION LTD

BOREHOILE PEM

aain,

. Client : PASMINCO EXPLORATION Hole : OP1
Grid : OCEANIA Tx Loop : OP1-W
Date : Feb 2, 1993 File name : oplzw.am2

pata Scaled by Factor of 0.10
Z COMPONENT dBz/dt nanoTeszla/sec — 8 channels
Scale: 1:2500 . Unit Scale: 1lcm = 3

-24 . -is -2 % +% N H8 e

‘ > 5cm —

MIITIY




. SR TR
£ it S I T, 1 e T 2 A R iy

BB e s

’ 9730893
CRONE GEOPHYSICS & EXPLORATION LTD

BOREHOLE PEM

Client : PASMINCO EXPL Hole : OP1
Grid : OCEANIA Tx Loop : 1B-EAST
Date : Nov 21, 1992 File name : oplze.am2
Z COMPONENT dBz/dt nanoVolt/amp-m? - 8 channels
Scale: 1:2500 Unit Scale:; lem = 20
-168 R , . e W, Hee | e

L |

FETEFPEF

|-‘— 5cm 4’1




973030
CRONE GEOPHYSICS & EXPLORATION LTD

BOREHOIL.FE PEM

Client : PASMINCO EXPL Hole : 0OP1
Grid : OCEANIA Tx Loop : 1B-EAST
. Date : Nov 21, 1992 File name : oplze.am2

Z COMPONENT dBz/dt nanoVolt/amp-m? - 8 channels
Scale: 1:2500 Unit Scale: lcm = 2

16 'k N M. . . I e tle 16

- 1 1 1

[

L 45 \

5¢m
- S »

L]

L]
F116e

L {2
L 146w
L 150w
[ 16om
L 170w

Z1ow
@




873001
CRONE GEOPHYSICS & EXPLORATION LTD

BOREHOIL.E PEM

Client : PASMINCO EXPL Hole : OP1
Grid : OCEANIA Tx Loop : 1B-EAST
. Date : Nov 21, 1992 File name : oplze.am?2

Z COMPONENT dBz/dt nanovVolt/amp-m? - 8 channels
Scale: 1:2500 Onit Scale: lcm = 20

G - S S R R B T - BRI

'y

| 5cm >

FeFiev e
i

T T T T ™




Pa.

NN
/ i | NNREE DR R = |
: -/ . ,/.//._/ ,...w..ﬂ .m _ “,_ _.qgﬂ / \ ‘_w \ \\le\\\w N
w M\ ///ﬂﬂﬂwmgx\x\s\\;w\MM\\ mn
B \\w \m ///;WHMKHEH\\\\\\W\R.\%. 2
,/,,w-m\\\\\\\\\w>mm\ o
® /- . R NNV I Y \_me
/ | ﬁfwﬁh‘\\\\\\\\\\\w\gﬁxw, 2
] ,/_m::::\\\\\\\m@fb L2 O
| £ £} [F=1 0 e e TTTT TSI T AN 7
_ \ s oot N YAV A BV AV \\R\\\x@%wﬂ\x@\\\
4 : B m YL AT {7 LrT 7 7 VQ&L& s
C LT s g O I
‘ < 7/ A/ 7/ S LSS S AApe % .
1 ‘ 3 [ LSS AL S ls o N e m
. _ . \\\\\\_T\\\\\\\_\\\\\\L J&)
. - . T S S S T N o

R P 2 - SR S

R i S e N T T e o e e e
: T e o T e S ™ e e e e
. \\.\\;\\\\\\.M.\\\!\.\\ e f e e e o o e e
rrrrrrr T e =] e et Exbeiv) 2t
- .

Scm

lllfllil.lf..l.lllj.lrlrl..l.llllil.‘rl.!f.
DT T e S M NI SN
llfffffff:!.m-fffli/f: :
ff/JW/%7////*
AN NN =N N NN

f///w‘///////ﬁ.////.//.vxr .\zw.///r.//..f/

////ﬁ///////fMVYAﬂAL/// N G NN

SRS VAN AR 3 SN AN N
H%\ﬁwﬂfkﬁﬂf///////////// /////%
\\hh.\\i\,\,//////////E////_/_// SNNNNSE
\1\\\:d:////,,///ou///////,m//// /w 1
l\\\\\:,////,.///g,///u////////ﬂ/m 2
T\\\\\\-,,r,,///w//z///// N
_..\\\\\:_:m/////_ ///_,///// @W# m
r}\\\\\\‘...n.ﬂxzz////_//;/// ~ AN AN

\CANEY

AR . .t
T T -
P f T
S yen L
I G -

- o b

I

¥ s .",.”

PRI s
....ﬁ

)

s Figure 4



\
\i
1
D |

Py

!

!

\

\

\

!

\

!

)

\

\

T

.

LY.

RS
DRILL HOLE .

OP2 |
SECTION 3300N .
[} FL] Hﬂ

B W
—— —
e, Smn,

g

T
|
I
.
|
!
/!
o
.
||
gl
b
—~—
LR,
Ifiﬁ

ak it

W
/

/

"éinn:ﬁ'm '

ASM

/2
/

] [

NN U TN NN S S S
RN N NN

-
[ —
_rl.;
, NS NN
A N N
NN ]
~
~

wl'.

NN NN NER NN
D . - i ~ N _/./.,/_

] /
Y AN
¥/

__ NN
. | RNV S N N
w AVUL R NN
., , . ////,/)MMV:
. | g e e j
X / f.;... . , ) _..l\\\\\\ Vv \.. / ﬁ.. / ! NS JN:M:/ \ / \, N N NN\ ,
~ | \. . / o . X! N S \E\\ foold 39 NN NENENANENEN
I Ny auisttetst U VRS N R RSN AN ok
2 v : ) H : i\\&\\Exnvv;\ﬁ S U SR R N A SR S SV
o N N ; A e D S E Sorr , ﬂ \ VoA w\\,..c\.r.. N
- | N B AR TR ARE RS O s iy RN
.nUu \ ~ i 151\\\\\\\\\\\‘\“\.&\.\1‘4\“ ! _ _“,

w450l
nerred

T

T

" Figure 5




973094
CRONE GEOPHYSICS & EXPLORATION LTD

BOREHOIL.E PEM
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Operations Report - Gravity Survey at Oceana
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Operations report —
Gravity survey at Oceana
for Pasminco Exploration

4

® & TASMANIA DEPARTMENT OF MINES



Abstract

At the request of Pasminco Exploration the Department of
Mines acquired gravity data at 66 points in the specified
area. Stations were positioned by a surveyor during
acquisition of the gravity data with an accuracy of better
than 0.1 m in all three co-ordinates. The survey was
conducted from 20 October 1992 to 23 October 1992
inclusive.

BASE STATION

The base station used for the survey was station 8451.9011
at the junction of the Zeehan and Murchison Highways
(Richardson and Dix, 1986). It has an observed gravity
value of 980298.00 mgal. Base readings were made three
times per day.

GRAVITY METER

A Sodin gravity meter, #183, was used for the survey. The
constant of this meter is 0.1014 mgal/scale division. The
reading accuracy of the meter is 0.01 mgal on good ground
and 0.02-0.05 mgal on soft ground,

DATA PROCESSING

All data were comrected for linear drift between base
readings. The gravity data were reduced to Bouguer
Anomalies using the 1930 International Gravity Formula
and a Bouguer Density of 2.67 tvm’. Terrain corrections
were computed to a radius of 21 km using a density of
267 Um’.

DATA SUPPLIED

{i) Floppy disk of reduced data. Columns are station
number, easting, northing, elevation, obscured
gravity, theoretical gravity, lerrain correction and
Bouguer Anomaly, QOnly the data collected in this
survey arc presented.

(ii) A listing of the contents of the floppy disk.

(iif) A handwritien field map showing station positions.

REFERENCES

RicHaRDSON, R. G.; DX, M. J. 1986. West Coast gravity

tie stations (Revision 1), Unpubl. Rep. Dep. Mines Tasm.
1986/79.

R. G. Richardson
SUPERVISING GEOPHYSICIST

. November 1992
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Enquiries: Dr R.G. Richardson

Fhone: 33 8324
Your ref:
our file: 69159
RGR77.92:1LD
Mr M. Quayle
Pasminco Exploration
PO Box 886

BURNIE TAS 7320
Dear Mike,
. GRAVITY SURVEY, OCEANA AREA

Please find enclosed an operations report and data listing for the above
survey.

Yours faithfully,

Y/

R.G. Richardson
SUPERVISING GEOPHYSICIST

Encl.

'O Box 56 Rosny Park ‘lasmania 7018
Gordons Hill Road Rosny Park
Ph{002) 33 8333 IFax (002) 44 2117
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L1037

1038

.1039

1040
1041
1042
1043
1044
1045
1046
1047
1048
1049

.1050

1051
1052
1053
1054
1055
1056

East
{m}

362425,
362317.
362110.
362007,
362223.
362116,
361905.
361692,
361554.
361723,
361937.
362017,
361849.
361683.
361615.
361455.
361283.
361102.
360903.
360832.
361493.
361609.
361810,
361913.
362048,
362174,
362305.
362429.
362603.
362724,
362875.
362987.
363001,
362843.
362699,
362588.
362151.
362129.
362128.
362105.
361782,
361805.
361856.
361899,
361954,
362000.
361914,
362041.
362142.
362239,
362343.
362502.
363123.
363101,
362963.
363251.
362787.

N EF oo NF Ao JwhDhoPRP =200 s, @WARHH B HEONGOIRF W SN Wi O =R oo nw

North
{m)

357754,
357801.
357838.
357897.
357653.
357574.
357532.
357456.
357333.
357345,
357428.
357392.
357270.
357152.
356976.
356865.
356847,
356829.
356868.
356818.
356671.
356546.
356549,
356429,
356263.
356119.
355988.
355843,
355803.
355708.
355630.
355716.
355831.
355946.
356090.
356271.
357381.
357433.
357495,
357519.
357350.
357395.
357420.
357452.
357477 .
357504.
357094.
356960.
356769,
356609,
356434.
356303.
357910.
357684,
357805.
357580.
3577175.
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Elev
(m)

213.
.22

245

345.
377.
234.
221,
.84
329.
372,
291.
227,
222,

270

258

396

605

690.
.50
479,
453,
4814.
457.
.91
.53

701

458
466

437.
.84
402.

449

364

273

204.
.80

206

201.
204,
268.
257.
249,

234
229
225
263
258

274

207
178

75

02
78
82
71

51
91
92
36
81

.31
309.
.45
473.
522.
.82

91

71
09

62
04
gz
32
05

42

95

.03
321.
303.
278,
274.
287.
.01

94
57
19
08
44

61

60
90
65
81
19

.44
.23
.05
.71
.23
259.
.56
281.
279,
201.
.80
.83
209.
158.

37

46
02
41

06
17

Gobs

980.
980.
980.
980.
580.
980.
980.
980.
980.
980,
980.
9B80.
980.
380.
980.
380,
880.
980.
980.
980.
980.
580.
980.
980.
980.
980.
98G.
980.
980.
980,
980.
980.
980.
980.
980.
980.
980.
380,
980.
980.
880.
980.
980.
980.
980,
880.
980.
980.
980.
980.
980.
980,
980.
980.
980.
984.
980.

305331
299014
276513
269192
301539
303851
294552
283287
274779
291287
303536
304743
298406
288124
270287
253242
242463
221148
196914
194491
253333
259610
249429
257399
256142
252664
260351
255584
268604
278257
289067
293356
298375
297209
295566
2958081
308089
307532
308170
307298
295789
297645
299247
301924
302806
303506
297381
298821
298638
295962
294968
236307
305118
305159
310188
304155
315258
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Gtheo

980.
980.
980.
980.
980.
980.
980.
980,
980.
880.
880.
980.
980.
980.
980.
980.
980.
980.
980.
980.
980.
980.
980.
880.
980.
980.
980.
980.
980.
980.
980.
980.
980.
980.
880.
880.
980.
G80.
380.
980.
980.
980.
980.
980.
880.
980.
580.
980.
980.
380.
980.
880.
980.
980.
980.
980.
980.

351949

351909

351876
351827
352027
352089
352120
352178
352275
352268
352204
352235
352331
352423
352564
352651
352663
352675
352640
352680
352808
352911
352912
353010
353147
353265
353373
3534892
353527
353605
353671
353603
353511
35341%
353297
353149
352245
352203
352153
352133
352265
3522289
352209
352184
352165
352144
352473
352584
352740
352871
353013
353122
351833
352015
351915
352102
351937

Terr
Corr
.24
.21
.65
.15
.47
.40
.91
.93
.07
.13
.27
.57
.76
.80
.47
-80
.00
.50
.63
.66
.66
.87
.06
.13
.63
.87
.00
.67
.80
.86
.47
.48
.69
.17
.75
.64
.13
.53
.92
.95
.85
.30
.56
.09
.15
.92
.04
.63
.39
.64
.52
.05
.00
.04
.08
.41
.01
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B.A. File
(mgal) Name

-3.
.45*PAS183A
.85*PAS183A
.57*PAS183A
-1.

-2
-3
-3

-2

33*PAS183A

B3*PAS183A

.23*PAS183A
-1.
-0.
-0.
.17*PAS183a
.68*PAS183A
.10*PAS183A
.36*PAS183a
.46*PAS183A
.18*PAS183A
.58*PAS183A
.50*PAS183A
.15*PAS183A
.77*PAS183A
.48*PAS183A
.42*PAS183A
.84*PAS183A
.15*PAS183A
.43*PAS183A
.90*PAS183A
.04*PAS183A
.06*PAS183A
.75*PAS183A
.86*PAS183A
.12*PAS183A
.19*PAS183a
.95*PAS183A
.47*PAS183A
.53*PAS183A
.56*PAS183A
.27*PAS183A
.78*PAS183A
.47*PAS183A
.41*PAS183A
.58*PAS183A
.22*PAS183A
.57*PAS183A
.39*PnS183A
.06*PAS183A
.12*PAS183A
L45*PAS183A
.18*PAS183A
.34*PAS183A
.69*PAS183A
.26*PAS183A
.16*PAS183A
.12*PAS183A
.10*PAS183A
.94*PAS183A
.47*PARS183A
.42*PAS183A
.56*PAS183A

38*PAS183A
15*PAS183a
07*PAS183A



Stat
No
9251.
9251.
9251.
9251.
9251.
9251.
9251.
9251.
9251.

ion

1057
1058
1059
1060
1061
1062
1063
1064
1065

East
(m)

362898.
362988,
363101.
36322s6.
363390.
363570.
363755.
363972.
363014.

Sy P B W WO DN

North
(m)

357610.
357457,
357288,
357127.
357011.
356908.
356824.
356710.
357516.
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Elev
(m)

156.
155,
154.
L10
.14
.11
.00
.68
.24

152
149
146
143
140
155

48
91
85

Gobs

980,
880
980
580,
980,
980.
980.
980.
980.

315836

.316820
.3175870

318534
319629
320734
321464
321981
316475

980.
980.
980.
.352468

980

980.
980.
980.
980.
980.

973119

Gtheo

352072
352197
352335

352563
352649
352720
352816
352150

Terr
Corr
.03
11
.91
.84
-64
.58
.15
.69
.02
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B.A. File
(mgal) Name

-4
-3

-2
-2
-2
-2
-4

.43*PAS183A
.60*PAS183A
~-3.
-3.

38*PAS183A
18*pPAS183a

.96*PAS183A
.60*PAS1834
.38*PAS183A
.47*PAS183A
.12*PAS183A
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Amoco Gravity Grids: Coordinate Corrections
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TASMANIEA

ﬁquirias: Dr R.G. Richardson
Fhene: 33 8324
Your ref:

Our file: RGRB80.92:JH

Mr M Quayle

Pasminco Exploration
PO Box 886

BURNIE TAS 7320

Dear Mike,
AMOCO GRAVITY GRIDS, ZEEHAN

David Leaman has compared the topographic plots produced from the Amoco data

., with the Lands Department 1:10 000 maps and suggested a serles of co-ordinate
shifts and rotations which should improve the match to the real world. As you
would realise I am not able to make these changes immediately so I have
enclosed a list of the shifts and rotations and a listing of my simple FORTRAN
program. Note that the angle of rotation is positive for an anti-clockwise
direction.

Yours sincerely,

L A

R.G. Richardson
SUPERVISING GEOPHYSIGIST

Encl.

PO Box 56 Rosny Park Tasmania 7018
Gordons Hill Road Rosny Park
Ph {002) 33 8333 Fax (002) 44 2117

K 0708
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Rotation

| Grid Name-m 01ld North New East New North

; (degrees)

? SASSAF 364000 365000 364090 -“;;;;45

j ROSE2 361000 348000 360995 347890 -2
ROSE1 361000 347000 360965 . 346825 +4.5
NUBEENA 361000 358000 360990 358020 +1
AUSTRAL 362000 359000 362150 359030 +2
OCEANA 362000 357000 362030 357040 +0.5
PYRAMID 363000 356000 363005 356020 +0.5
GRIEVES 364000 349000 364080 348980 +2
BAURA2 361000 350000 361065 350160 +4.5
BAURAL 361000 350000 361250 349800 -7
SWANSEA2 359000 358000 359020 358020 +4
SWANSEAL 359000 358000 359010 358010 +3

———r—
@
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ROTEAMOCJFTN - 1) ROTATING AND DRIGIN SHIFTIHNG aMOCD ZEEHAN
GRAVITY DATA
REAL=#2 XOLDsVOLD-XNEWsYNEWIROT«SINROTSCOEROT+ X s Y1 XRa TR
- FACT

FACT=1.0D00/G7.29577951D00
CONVERT FROM DEGREES TO RADIANS
UWRITECS,1000 N N
100 FORMAT(? REFERENCE POSITION'/® OLD COORDS CmEsmN3™)
READCS %) XOLDsYOLD
WRITECS.101
101 FORMATC® NEUW COORDS (mE+mN) ")
READCTHa %) XHITL- YMEW
WRITECS 100
102 FORMATOT ROVATINON (DEGREES. —wve CLOCKWISE)Y?)
READ(S %3 1QOT
ROT=ROT*IADT
CONVERT TD RADIANS
SINROT=DSTH O
COSROT=DEOG CROT

10 READCAs %1 END=202 XaY
X=X~-XOLD
Y=Y-yOLD

HAKE ORIGIN RES DEINY

KR=CARCOSRIT+y»STHROT I+ XNEW
CYR=CY#COSHU T AASINROTI+YNEW

'ROTATE 4ND ADD REFCODRDS IN NEW COORD SYSTEM

CWRITECS2000 XR2YR

200 FORMAT(2F12.20

c

G0TO 10

20 CONTINUE

. STOP
" END
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SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

This report describes a new, more régional evaluation of gravity and
magnetic data in RL 8809 which includes the Oceana and Austral mine
sites near Zeehan in western Tasmania.

Previous interpretation, and drilling, in the Oceana area was based
on old grid-based gravity data and some similarly restricted ground
magnetic data. The analysis was restricted to a small set of control
sections across the Oceana minerslisation and was a preliminary study
intended to appraise the value of the data sets and their character
{Leaman, 1992).

Gravity data were suggestive but the existence of several major gaps
in coverage and the inference of some anomalous rock properties and
potential ambiguities limited the treatment,

Ground magnetic data appeared much more useful but were limited by
extent of coverage and some interference from cultural noise. There
were also some problems 1linking the magnetic and gravity
interpretations.

Scme infill of the gravity surveys in the region have been completed
since Leaman (1992) but the coverage remains very patchy.
Unfortunately many of the older. data sets were only located
approximately and it is difficult to ascertain both the nature of the
error and its magnitude and the best manner in which the data sets
should be combined. (What a pity things were not done with care and
rigour). The problems are considered to be of nuisance value and are
not serious in terms of the present review.

" Completion of an aeromagnetic coverage of the RL by Pasminco

Exploration has enabled a broader view and an appraisal of the
correlations between ground and aerial surveys, and gravity surveys,
and their relative value. The compariscon clearly shows that the two
magnetic surveys possess distinct and different worth. They are not
incompatible but the appearance . and 1interpretation is quite
different.

Ground magnetic data are able to provide focus for particular
targetting; air magnetic survey data is unable to do this in this
area. This may be a general conclusion but is here the result of a
subtle, low relief field and interference from cultural elements (old
mine dumps and structures). The aerial survey, however, does allow
structural weightings to be defined - especially in combination with
the gravity data.

Neither data set (in airborne magnetic or residual gravity forms)
appears to be particularly useful in terms of prospect study. There
are some recognisable effects but few of these are easily linked
either to known formations, mineralisation, qr structures. This
disturbing, but accurate observation, could lead to rejection of
these data sets but it simply stresses the care needed if their
implication and character is to be extracted. Both data sets have
integrated the responses from numerous sources of complex shape and
disposition and qualitative examination must be misleading in such
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circumstances. Only the surface magnetic survey has obvious and
direct exploration value - and this statement is not intended to

reduce the value of the other presentations; simply that it is less
obvious,

This .review does not refine the shallow/targetting of the earlier
review. It is directed at comparative analysis and recommendations
for survey specifications.

The coupling of gravity and magnetic data reveals two important
features; there ig a decoupling of stratigraphic and structural style
across the area, and a spine of the Heemskirk Granite may crest near
the mineralised axes. These features may be thought to be correlated;
that is, there was a primary structural-deposition control in the
region which was certainly active in late Cambrian times since the
conglomerates are involved and it has been rejuvenated and splintered
by later stresses, then partially occupied and transformed by granite
intrusion.

The granite component in this sequence, and its relationship to
mineralisation, is perhaps the most uncertain and ambiguous sgince
solutions have been found which can be supported magnetically and
which lack any granite component. Any granite effect is long
wavelength and not conclusively drawn in this area even though
granite occurs at shallow depth (<1,5 to 2 km) immediately north of
the RL. Part of the regional granite component may be detected in the
gravity data but it is easily swamped by other effects and
uncertainties about pre Moina Sandstone densities and combinations.
{The interpreted . spine, however, lies directly on trend with a
similar feature which has been confirmed nearer Zeehan  and the
structure may be valid within the Oceana RL).

The analysis has, however, confirmed and clarified issues declared
and queried in previous work. It has shown that mineralised sequences
are dislocated with an opposition of west facing and east dipping
structures at the mineralised axis. The locus of mineralisation is
structurally controlled; the same structures may have influenced
granite intrusion and fluid transfer. The structure is ancient. It is
also clear that opreviously suspected surface weathering and
alteration effects are significant but variable. The most affected
units are the Crotty Quartzite and the Gordon Limestone. No gravity
interpretation can be considered reliable unless it includes some
allowance for this effect.

The results, although far from exhaustive, can be used to suggest the
nature of future survey specification and treatment.

Magnetic data are applicable to detailed and regional issues and in
the latter application provide important constraints on the use of
gravity data.

Airmagnetic cover, even at terrain clearances of B0 m and line
spacings of 100 m, is unable to provide reliable prospect evaluation
in any area with cultural disturbance. Ground data fare much better
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{also my experience at Mt Isa) since influences can be recognised
and/or removed. Air cover with the current specification does permit
detailed structural analysis in zones where the field is undisturbed
and this 1is crucial to resolution of rock property or gravity
ambiguities,

Grounyl survey sampling grids of 5 m spacing with a line separation of
50 m is satisfactory.

The existing gravity coverage with either 25 or 50 m sample spacing
and ‘line separations of 50 or 100 m, or 500 by 500 m grids
demonstrates two things. _

First, the close spacing is required if any targets or shallow cover
effects are to be resolved with confidence. Failure to recognise the
latter may eliminate any value the survey may have had.

Second, the survey must be properly done, without compromise. Short
cuts are not recommended. In this case failure of original workers
(for Amoco) to accurately position themselves, while of no great
importance overall - or in terms of grid results, has made linking,
correlation and expansion of surveys uneccesarily difficult with
geveral data assumptjon conflicts which slightly reduce the value of
the entire data set since no one can be sure what is proper or valid.

Treatment of the full section {(depths- > 500 m) requires many profiles
and preferably three dimensional analysis. Proper evaluation of any
granite contribution will require this plus a full conceptual
appraisal of other major units and structures. (A study of this type
already exists north of 5360 N).

Shallower assessments can only be considered using magnetic data. No
gravity analysis focussed on a possible target at 400 m, say, can be
presumed reliable unless. it considers contributions from the regional
geology to depths of at least 3 km and can define surface effects.



DISCUSSION

DATA

The location of RL 880% is shown in Figure 1. It lies immediately
south of the township of Zeehan.

Regional gravity data are displayed in a residual compilation in
Figure 2. Regional data with station separations in excess of 500 m
have not been contoured. Some sizeable gradients have been observed
and there is a 5 nrgal relief in the gravity field. Some offsets in
these gradient occur near the Oceana Fault and the Oceana Mine {(sgee
Leaman, 1992). A detailed compilation of the Oceana grid is shown in
Figure 4. Figure 3 presents the actual residual Bouguer values as now
retained by the complete data base ~ after some traverses by Pasminco
Exploration. These traverses were located to the immediate north and
west of the Oceana grid and an inspection of the values reveals some
conflicts in bhoth position and reduced value. The positions, in
theory, should not conflict since the new stations were observed
outside the Amoco grid. Precise adjustment and relocation of the old
grid has mnot been satisfactorily .accomplished even after some
matching of levels, topography and rotation about the only common
point observed. The approximate nature of the older grid confounds
gimple solutions. The differences in values are more serious since
these may imply incorrect levels, terrain corrections or simply
relatively invalid values due to incorrect locations. . For example,
the terrain correction is calculated on the basis of the claimed
position in the topography and clearly this may result in serious
error in hilly terrain (as occurs north of the Oceana grid} even if
the error in coordinates is less than 100 m - which is the case here.
Proper and final adjustment might depend on accurate relocation
which, on the basis of this review, is not really justified. But it
is a pity that the surveys were not done properly in the first place.
Some other differences for the stations on the slopes west of the
Oceana grid may be due other assumptions and these have not been
resolved., All of these problems detract from the use of the gravity
data base and add a veneer of uncertainty which does not assist
complete evaluation.

A compilation of the ground magnetic survey by Pasminco Exploration
is shown in Figure 5. This clearly shows much high frequency
character and the central anomaly is related to the mineralised host
zone or structure., It also reveals a NE-SW discontinuity just south
of the Oceana Mine. The region north of this is affected by some
cultural effects but all are recognisable and can be removed or de-
spiked; many were for this compilation (Leaman, 1992). The ground
survey data may be compared with the new airborne survey (Figure 6).

The location of the magnetic survey is indicated in Figure 7 and the
relative positions of both ground magnetic and Oceana grid gravity
surveys is shown in Figures 8 and 9.
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The gravity survey coverage density is indicated in Figure 3 where
the grid survey with observations 25 or 50 m apart along lines 50 or
100 m apart may be contrasted with regional station spacings of 500 m
or traverses with variable spacings.

The ground magnetic survey compilation is based on observations about
5 m apart along the nomipal grid lines used for the gravity survey
(50 and 100 m separation). This means that this grid could be re-
established if necessary.

The airborne magnetic survey was completed by Geoterrex Pty Ltd for
Pasminco Exploration in May 1993 using a vapour magnetometer with a
precision of 0.05 nT. The traverse lines were about 100 m apart and
the magnetometer was nominally 80 m above ground. The clearance has
not been confirmed but was probably reasonably consistent given the
helicopter flying. The sample interval is not known but is unlikely
to exceed 10 m.

DATA CORRELATIONS

As noted above, there are some major differences between the magnetic
surveys. The fine texture recovered by the ground survey has been
lost in the region of the Oceana grid. Many of the trends and other
patterns, some of which are associated with the host sequence are
either not apparent or very muted. Only a smoothed and subdued form
of the central feature in the ground survey is evident at 80 m,
although a slightly more pronounced version can be seen near South
Oceana., All other trends are quite different reflecting the
integration from deeper and more widespread sources recorded by the
aerial survey. : _

The airborne survey is also dominated by cultural effects and these
may be correlated with the known effect®s near Oceana, as well as with
other cultural features or dumps. The effect of these at 80m is to
cause distortion of the magnetic field and some confusion or loss of
other responses. The features, in addition, are not well enough
defined as to allow unambiguous removal of the causative spikes - as
igs the case with the ground survey.

There i8 no obvious correlation between gravity and magnetic surveys
(compare Figures 2 and 6 or 7}. Each potential field has integrated
distinctive response patterns.

Neither field can be correlated simply with the surface geology as
mapped and shown in Figures 1 and 7. There is little to suggest that
any of the mapped faults, perhaps with the exception of the Oceana
Fault which does have some linking magnetic response, is either
particularly significant or disrupts the magnetic sources. The
response pattern may also be used to suggest that most features,
including the faults, have substantial dips.

Qualitative inspection and deduction from either dats set is clearly
not advisable since it may be misled to a complex interaction or deep
offset source distribution. Image treatments need to be used with
care, and for these reasons, other methods of analysis must be used.
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PREVIOUS ANALYSIS

Leaman (1992) reviewed some conceptual sections across the QOceana
grid.

Magnetic modelling of grid line 2800 suggested that it was possible
to satisfy a west-facing overthrust concept involving the host
limestone and the underlying sandstones.

Gravity and magnetic modelling of line 3400 showed that some
alteration did occur near the mineralised structures (faults?) but
that it was possible to interpret the gravity data in various ways
depending upon property assumptions and inclusion of any surface
weathering profiles.

Magnetic review of line 3500 supported the proposition that the
mineralised zone was magnetised. The contact between limestone and
Crotty Quartzite was found to present similar properties.

Combined modelling of line 3700 confirmed the contact effects within
and at top of the limestone and suggested two densities for the Moina
Sandstone (2.71-2.72 and 2.78 gm/cc). Both values seemed high fro
this lithology and the issue of a thick weathering blanket was
raised. .

A number of rock properties were inferred in this initial modelling.

unit density susceptibility

Ordovician conglomerate 2.66 gm/cc

sandstone 1 2.78 0.0001 cgs

sandstone 2 2.71-2,72 0.00003-0,00005

limestone 2.72 0.00004
Silurian sandstone 2.55-2.57 0.0
alteration ‘ 0.00014-0.0004
top limestone contact (¢.0002

These results suggest that the most magnetic elements of the region
are the altered and mineralised host and the upper limestone contact.
It is also interesting to note that the limestone is considered to
possess a bulk magnetisation that is both measurable and significant.
This may result from alteration changes or other mineral variant
within the limestone volunme. '

Note: The cgs values of susceptibility can be converted to SI units
by multiplication by 4pi (or about 13). A simple conversion is to
multiply by 10,

Thus 0.0001 cgs is equivalent to about 0.001 SI or 1 of the
normal units measured by most modern susceptibility meters,

Subsequent drilling of the Oceana zone did not indicate that any
problems exist with the magnetisation estimates but that densities of
2.72 1s reasonable for the limestone (but may be increased by
mineralisation) while 2.61 - 2.63 gm/cc is a more realistic value for
the small sample of underlying sandstones drilled. A clear problem
thus exists in the tnitial interpretations where these have depended
upon Ordovician sandstone densities in excess of 2.67 gm/cc. The
queried extreme densities of 2.78 are certainly anomalous.
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Several conclusions were drawn from this initial study.

1. The mineralised rock was magnetised and readily identified.

2. Parts of the structure were overthrust and details could be
resolved by both gravity and magnetic data sets. Dips were also
resolved by surface surveys. .

3. Many of the structures were complex but review was limited by the
restricted grid coverage.

4. Rock properties must be much better defined.

5. No obvious explanation for the location or locus of mineralisation
could be offered. The distinctive character of the Oceana Fault could
be the basis for exploration but the character might also be
relatively recent in origin.

.6, Understanding of the setting of the mineralisation depends on a

much more regional view not permitted by local data.

7. The gravity data may be significantly affected by surface effects
and that relatively positive features temptingly linked to
mineraligation may simply be artifacts of changes in thickness of
weathering cover.

NEW ANALYSIS

Some aspects of the previous conclusions may be directly commented
using the reference of the airborne magnetic data.

The belt of mineralised material is not readily identified in the new
data set even though there are some smoothed suggestions near Austral
and South Oceana {especially). The anomaly patterns certainly confirm
the complex and compound nature of the structures in the region since
there is little direct correlation with exposed features. Indeed, the
Oceana Fault is far from obvious other than in the zone west of

QOceana.

The value of the data sets and the type of information contained has
been assessed by detailed modelling of four profiles chosen virtually
at random but selected to test both the mineralised axes and the
cultural disturbances. Each profile has, in addition, allowed an
expanded structural view as recommended by the earlier study (Leaman,
1992). The principal objective of the analysis has been to test
whether the data sets can be unified. Subsidiary objectives have
included appraisal of desirable specifications for various purposes
and the possible resclution of some reason for the location of
mineralisation.

The location of the selected profiles is shown in Figure 10
LINE 1: AUSTRAL 1 (Figure 11}

This line extends across the principal gravity gradient in the region
and allows review of some cultural effects and the Austral Mine area.

The magnetic profile illustrates the extreme character of the
cultural response. The bulk of the profile displays very subtle
character even though it is said to traverse a fault block of Crimscn
Creek Formation.

The main spike can be explained by a surface effect with a relief of
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10 to 25 m and properties of 0.003 to 0.01 cgs. These are extreme
values and no rocks in the region possess these properties.
Calculation shows that any buried variation, such as a magnetised
lode or dyvke, leads to rapid spreading of the effect and quite
unrealistic contrasts since the body must remain very narrow. It
should. also be recognised that most profiles and, indeed, most
presentation of cultural effects by the survey are integrations and
are distorted by glancing samples.

The rocks of the section generate the subtle field and show that both
the limestone and sandstone are slightly magnetized but at least an
order of magnitude less intensely than the Crimson Creek Formation.
The data cannot support & thick section of Crimson Creek rocks from
exposure but the response further west suggests a larger volume
either of such materials or mafics within the Oonah Formation. If the
Crimson Creek Formation is repeated then west-facing thrusting is
indicated. It is interesting toc note that even the subdued properties
implied for this formation, whether at exposure or concealed, cannot
ke continued eastward beneath the Ordovician rocks of the Austral
area. There is a major structural change in this area and it has both
primary Cambrian character and secondary Devonian displacement.

The nominal position of such a primary structure as indicated by the
magnetic analysis is reinforced by the gravity profile which reveals
an increasing gradient to the east from this point. The issue,
however, is how much of this gradient is due to changes in near
surface lithologies, weathering or underlying materials such as a
granite cupola? Some clues to this are offered by the response of the
gravity field to the exposure of the Bell Shale. The presence of this

unit, assuming no truncations within the section, implies =&

substantial block of material - to base Moina Sandstone level - and
this is gravimetrically elevated. Maintenance of all density
assunptions indicates that the shale is at least 1500 m thick. This
is not an unreasonable estimate given regional characteristics of the
unit,

The reduction in the gravity field is- thus seen to be largely related
to the central zone and, in particular, the limestone and Crotty
Quartzite members., Neither of these units can account for the effect
which must either be generated at modest depth or by surface changes
or some combination of these sources. The model shown in the figure
is based on a combination solution since the wavelength pattern from
the granite, if included, cannot generate the gradients observed and
it is unreasonable to suppose the crest could be shallower than
shown, The subtleties of the field can be accounted for by cover
variations in the form of alluvials and weathering which may locally
reach 55 m in thickness. This is a maximum estimate.

The western end of the profile is a balance between the velume of
Oonah Formation and the granite which must be present at depths of at
least 2 km. The importance of the the restrictions .imposed by the
magnetic data cannot be overstated; the gravity model could not be
derived credibly without constraints on significant volumes and parts
of the sequence near the mineralisation. The profile and its solution
give no suggestion of any anomalous or irregular mass in the Austral
region.

D
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This first line and its solution involving limited volumes of
magnetic material, surface cover and a granite crest depends on some
crucial assumptions. Each is linked to the curve [fit conditions
applied. Examination of all magnetic profiles and the data set
indicates that the magnetic base value, or true =zero for the
corrected survey, 1is about 30 nT offset from absolute zero as
calculated. This fit has been matched throughout to remove ambiguity
and uncertainty.

Decisions on fit parameters are much more difficult in the gravity
case since the properties are more poorly constrained and many more
units are involved in the appraisal. The sclution shown in Figure 11
is based on a modelled range of 4000 m and a fit shift of 5 mgal. The
range is based on the occurrence of granite universally across the
small area studied at depths of this order, or greater. The models
have been designed to assess roof relief, not the margins of the
pluton. The Jjustification of the fit shift is considered along other,
more sensitive, profiles but it is clear that such a curve match does
work given credible properties for all units, ties to the magnetic
solution and all parts of the geology (including soil and cover
variations which are definitely present).

LINE 2: AUSTRAL 2 (Figure 12, 13)

Figure 12 presents a solution based on the same assumptions as those
described for Line 1. This yields a solution containing the same
elements.

‘The relationship between Crimson Creek Formation and Oonah Formation
is complex but the unit generally thins rapidly to the SE such that
only part of the Ordovician series is underlain by it. This suggests
some fundamental pinch point affecting original deposition is
contained in the north western portion of the Austral area. A nmore
interesting question arises to the scuth east, across the Oceana
Fault. A basal magnetic unit is required in the Oceana region. Its
effect is subtle and the contrast must be quite low if the the volume
is substantial and thicknesses are of the same order as implied to
the west. Figure 13 presents a variation of the theme. (As shown
below, it is possible to remove this large volume completely and
replace it with a very thin slice of ultramafics which would then lie
in the depositional and detachment position noted for such rocks
within the Renison-Huskisson vregion. Such a solution would be
perfectly consistent with a fundamental change in association
character in the region of, or immediately north west of, the Oceana
Fault) :

The anticlinal structure to the southeast is not a critical part of
the model hut the magnetic field does require some gross flexing of
the sources which include the entire Ordovician series.

The gravity solution is much more critical and requires a large
amount of granite at depths between 2 and 4 km with a recognition of
surface alteration. This is the only way in which the abrupt
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gradients observed near 1200 and 2400 m along the profile can be
explained. These observations, and the change at 3500 m, which have
been defined by the close station .spacing demonstrate beyond any
reasonable doubt that surface effects are both involved and important
and that the attraction of the solid geology must generate a profile
more position than that observed and that the two can only be fitted
by the addition of the negative effect of surface materials. The
slight misfits in the solution (near 1200 m) show that the
thicknesses derived and the contrasts used are absolute minima (55 m
max at 1.87 gm/cc). No attempt has been made to fit the
irregularities near Oceana Creek (2400 m) which may be related to
patchy alluvium and the complete spike near 1200 m may invelve some
excess mass. In general, however, there is nothing in these results
to suggest unusual conditions.

Figure 13 offers a comparison based on different assumptions. The
curve fit shift is 8 mgal for the same depth range and rock
properties. This produces a reasconable fit but considers only major
changes in the principal rock units and excludes surface effects.
This is the main reason that the calculated curve is 3 mgal more
positive than that in Figure 12 since the granite effect spreads only
about 1 mgal extra along the curve. The central low is explained by
forcing abrupt changes in the Crotty Quartzite which is clearly
unreascnable in geological terms and inadequate in geophysical terms.
Such a solution can never account for the sharpness of features such
as that observed near 3500 m,

The implications are clear; surface effects must be included in the
gravity models, and the gravity models must be constrained
magnetically at as many points as possible.

LINE 3: OCEANA 1 (Figures 14, 15, 16)

Figure 14 presents the accepted compound solution compatible with
both data sets and other solutions -while Figures 15 and 16 offer
contrasting variations. Figures 15 and 16 illustrate the issues
involved in use of different base levels, model depth ranges,
inclusion of density variations and choice of cover assumptions.

The magnetic profile is generally of very low relief but samples part
of the dump area. The anomaly can be completely explained by the
dumped material and culturally-related waste but capn also be resolved
in terms of a very narrow dyke-like source with very high contrast.
Such a source may not extend more than about 50 m in depth nor be
more than 5 m wide since the effect spreads rapidly. This is an
unrealistic sclution given that the surface piling and the general
anomaly distribution is readily satisfied by dumped material. The
calculation does, however demonstrate that the major anomaly "blips"
in the survey are unquestionably related to cultural features with
limited spread of effect. The remainder of the profile match depends
con the subtle properties of the Ordovician rocks.
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The gravity solution (Figure 14) depends on a balance between granite
and Oonah Formation, and cover variations. These can be associated
with particular units, such as the limestone near 1200 m,

An denser but non magnetic member has been incorporated into the
Oonah Formation at the western end of the profile but the same effect
might be thought to have been achieved simply by lowering the level
of granite. This is not so since the granite effect then becomes very
long wavelength. Some combination of sources is required but, in view
of the absence of magnetic contrel, no precision of relationship can
be offered. :

Figure 15 illustrates some of these features. The upper diagram shows
the effect of the Ordovician units and Oonah Formation without any
weathering effects. Such a solution can not explain the high relief
step at 1200 mn, If the curve were to be fitted through the more
positive values at the western end of the profile then a major
negative change would be required of the eastern end and no scurces
are obvious. Such changes in fit would change the curve fit shift
from B mgal to around 5 mgal. Note also that the fit shown here
depends on a total depth range of 3300 m and no granite.

The effect of shift is shown in the lower diagram. Some extra mass
has been added by presuming the existence of a dolomite within the
Oonah Formation. This does 1lift the curve, and reduces the shift
slightly but it simply exposes the problem of the negative effect
required overall to balance the curves.

Figure 16 offers a variation on this theme by changing the model
depth range to 4000 m for consistency with other models. This shows

that it is possible to fit the curves with a shift {it of 8 mgal

provided surface weathering effects are included. This type of
calculation shows, regardless of what is assumed about granites in
the area, that cover must be considered.

Unfortunately there are two problems with Figure 16. First it
excludes granite at any depth and second it is inconsistent with
other sections which, closer to clear exposure of the Heemskirk
Granite, realistically involve it. Incorporation of the granite in
any form leads to Figure 14.

LINE 4: OCEANA 2 (Figure '17)

Figure 17 offers a solution for the structure near South Oceana. It
is consistent with all other models but offers some minor variants
which illustrate aspects of issues already raised.

The basic sedimentary pattern is similar to previous sections but a
denser unit must underlie the Ordovician sandstones in the west of
the area. This may partly include the basal conglomerates or a
dolomite within the Qonah Formation as described for line 3.

Whatever solution is preferred geologically the volume is restricted
and podded to the block west of Oceana. No magnetic sources are
involved and this distinguishing difference may alsc be seen at line
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3. The western portion of the area is different north and south of
the Oceana Fault. .

But it is also different in an E-W sense across the mineralised
structure in the centre of the section (also line 3) - a character
which may also be observed at Austral (line 1, Figure 11).

The mineralisation in the region is clearly associated with this NW-
SE structure which transects, or 1s present in, all other blocks.
Major depositional changes are associated with the Oceana Fault and
these changes involve basal Ordovician (or older} rocks.

Discussion for line 2 considered the contents of the stratigraphic
eastern block and suggested the possible presence of Crimson Creek
Formation at depth even though this was not consistent with the
regional implications of the sections. This solution uses a thin
sheet of ultramafics beneath the Ordovician seguence, as in the
Huskisson River section, to explain the effect and the solution is
both more credible and more controllable. The slice of ultramafics
directly overlies Oonah Formation. But it is patchy in terms of the
mineralised structure which it does not cross. This would also imply
that this structure is also old. ,

Only these two intersecting major structures can be clearly inferred
to possess ancient controlling characteristics. All other faults are
but minor breaks in comparison and involve the entire sequence such
that a Devonian origin is likely.

The final model also includes a granite crest although the solution
is not sensitive to its relief or exact position. The bulk of the
final gravity fit depends on the content and thickness of surface

‘cover which is most extreme near the base of the sandstones and top

of the limestone. Greatest alteration in these rocks is always
intimately associated with the major faults nearby.

COMMENTS

The present interpretation suggests that much more detail could be
recovered from the present data sets but the deduced properties and
structures are now consistent and credible. The specifications of the
data used are the minimum required to extract this information and a
coarser ¢gravity coverage could not provide rescolution of the
potential ambiguities.

The analysis also depends on the combination of methods and the
implied setting of the mineralisation could not have been extracted
from either data set in isolation. Neither data set {(amerial magnetics
and gravity) could have defined the details of the prospects and
local mineralisation feor targetting - this requires ground magnetics
in this area - although the two other facets of the data provide the
gross setting for the mineralisation for primary exploration. This
has been summarised in Figure 18.

The present interpretation suggests the existence of two primary

-3
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which are at least Cambrian in age intersect in the RL. The
mineralised element, trending NW, appears to have been offset by the
other (Oceana Fault) although both structures may have moved
synchronously. Devonian granite has intruded along the NW axis which
may be an old hasin margin and shallow crests occur along this
alignment which is also mineralised.
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- 41°%4°00"5

41°5500"S

41°%6°00”S

41°577007S

361000E 36200.0E 363000t 364000E

145°19°00"E

145°2000"E 145°21°00"E

145°22°00“E

- 5360000N

5359000N

S358000N

5357 Q0ON

5S356000N

5355000N

AIRBORNE SURVEY SPECIFICATI

ATRCRAFT :
MAGNETOMETER =

RECORDING INTERVAL :
NOMINAL TERRAIN CLEARANCE :
SPECTROMETER

TOTAL COUNT WINDOW :
POTASSIUM WINDOW :
URANIUM WINDOW ¢
THORIUM WINDOW :
RECORDING INTERVAL :
DATA RECORDING ¢

NOMINAL TERRAIN CLEARANCE
NDM{NAL LINE SPACING‘T

FLIGHT PATH NAVIGATION
FLIGHT PATH RECORD :

TOTAL COUNT IMAGE

ONS

Squirrel Helicopter

SCINTREX cesium vapour optical
absorption mounted on a bird
"Sensitivity ¢ 0.05 nT

0.1 sec

Sensor in towed bird at 80 m
Nuclear Data 256 channel ADC
Volume * 16.8 litres

0.4 - 3.00 MeV

1.35 - 1.57 MeV

1.63 - 1.89 MeV

2.42 - 2.82 MeV

1.0 sec : .

Geoterrex MADACS acquisition system
Digital to magnetic tape

Detectors in aircraft at {10 m
Traverse lines 100 m

Tie Iines 1.0 km

SERCEL NR103 GPS and SERCEL NDS100
UHF DGPS navigation system

real time from UHF DGPS system
corrected for selected availability

Grid notation refers to Australian Map Grid Zone 55

Radiometrics 3

Cosmic and aircraft background
removed
Live time corrected
Temperature corrected
Compton corrected
Alpha =~ 0.421
Beta - 0.411
Gamma - 0.678
Height attenuated to 110 metres

mean terrsin clearance

Total Count - 0.00630/metre

Potassium Count - 0.00768/metre

Uranium Count -
Thorium Count e

Alpha =

0.00595/metrae
0.00643/metre
O-OOOOTS/metre

Grid mesh size
Grid filter =
Contour interval 1

COLOUR KEY - cps
30.0
100.0
120.0
140.0
150.0
170.0
190.0
200.0
1220.0
1230.0
250.0
270.0
300.0
330.0
350.0
400.0
620.0

e 5cm >|

200 0

25 x 25 metres
None
50 and 200 c¢ps

GN

TN
MN

Grid Convergence = 1.11°

Declination = 12.90°
SCALE 1:10000
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361000E

362000E

363000F

364000E

41954003
41°5500”3
4156005
41957005 |

145°1900"E

1452000t

145°21700"E

145°2200"E

AIRBORNE SURVEY SPECIFICATIONS

536000CN
AIRCRAFT = Squirrel Helicopter
MAGNETOMETER = SCINTREX c¢esium vapour optical
absorption mounted on a bird
Sensitivity @ 0.05 nT
RECORDING INTERVAL : 0.1 sec
NOMINAL TERRAIN CLEARANCE Sensor In towed bird at 80 m
SPECTROMETER : ‘Nuciear Data 256 channel ADC
Volume ¢t 16.8 Jitres
TOTAL COUNT WINDOW : 0.4 - 3.00 MeV
POTASSTUM WINDOW 1.35 = 1.57 MeV
URANIUM WINDOW = 1.83 - 1.89 MeV
THORIUM WINDQW = 2.42 - 2.82 MeV
RECORDING INTERVAL = 1.0 sec
DATA RECORDING : Geoterrex MADACS acquisition system
Digital to magnetic tape
NOMINAL TERRAIN CLEARANCE Detectors In aircraft at 110 m
NOMINAL LINE SPACING : Traverse lines 100 m
Tie lines 1.0 km
FLIGHT PATH NAVIGATION ¢ SERCEL NR103 GPS and SERCEL NDS100
UHF DGPS navigation system
FLIGHT PATH RECORD : real time from UHF DGPS system
corrected for selected availability
POTASSIUM COUNT IMAGE
5359000N
Grid notation refers to Australian Map Grid Zone 55
Radiometrics Cosmic and aircraft background
removed
Live time corrected
Temperature corrected
Compton corrected
Alpha - 0.421
Bets =~ 0.411
Gamma - 0.678
Height attenuated to 110 metres
mean terrain clesrance
Total Count - 0.00630/metre
Potassium Count - 0.00768/metre
Uranium Count ~ 0.00595/metre
Thorium Count - 0.00643/metre
Alpha - 0.000076/metre
Grid mesh size ¢ 25 x 25 metres
Grid filter : None
Contour interval t 5 cps
COLOUR KEY - cps
5358000N
5357000N
5356000N
GN
TN
MN
5cm
| >
Grid Convergence = 1.11°
Declinstion = 12.90"
SCALE 1:10000
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AIRBORNE SURVEY SPECIFICATIONS

5360000N
ATRCRAFT = Squirrel Helicopter
MAGNETOMETER SCINTREX .cesium vapour optical
absorption mounted on a bird
Sensitivity 2 0.05 nT
RECORDING INTERVAL : 0.1 sec
NOMINAL TERRAIN CLEARANCE ' Sensor in towed bird at 80 m
SPECTROMETER Nuciear Data 256 channel ADC
Volume t 16.8 litres
TOTAL COUNT WINDOW : 0.4 - 3.00 MeV
POTASSIUM WINDOW @ 1.35 = 1.57 MeV
URANIUM WINDOW : 1.83 - 1.89 MeV
THORIUM WINDOW 3 2.42 - 2.82 MeV
RECORDING INTERVAL : 1.0 sec
DATA RECORDING : Geoterrex MADACS acquisition system
Digital to magnetic tape
NOMINAL TERRAIN CLEARANCE * Detectors in aircraft at 110 m
NOMINAL LINE SPACING Traverse lines 100 m
Tie lines 1.0 km
FLIGHT PATH NAVIGATION ¢ SERCEL NR103 GPS and SERCEL NDS100
UHF DGPS navigation system
FLIGHT PATH RECORD : resl time from UHF DGPS system
corrected for selected availability
THORIUM COUNT IMAGE
5359000N
Grid notatton refers to Australian Map Grid Zone 55
Radiometrics = Cosmic and alrcraft background
removed
Live time corrected
Tamperature corrected
Compton corrected
Alpha - 0.421
Beta - 0.411
Gamma - 0.678
Height attenuated to 110 metres
mean terratn clearance
Total Count - 0.00630/metre
Potassium Count - 0.00768/metre
Uranium Count - 0.00595/metre
Thoritum Count - 0.00843/metre
Alpha - 0.000076/metre
Grid mesh size ¢ 25 x 25 metres
Grid filter None
Contour interval 2 cps
COLOUR KEY - c¢cps
5358000N
5357000N
5356000N
GN
TN
MN
5cm
[ >
Grid Convergence = 1.11°
Declimation = 12.90"
SCALE 1:10000
200 0 200 400 600 800 m
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AIRBORNE SURVEY SPECIFICATIONS

536000CN
ATRCRAFT : Squirrel Helicopter
MAGNETGMETER SCINTREX cesium vapour optical
absorption mounted on a bird
Sensitivity ¢+ 0.05 nT
RECORDING INTERVAL : 0.1 seec
NOMINAL TERRAIN CLEARANCE * Sensor in towed bird at 80 m
SPECTROMETER = Nuclear Data 256 channel! ADC
Volume ¢ 16.8 litres
TOTAL COUNT WINDOW = 0.4 - 3.00 MeV
POTASSIUM WINDOW : 1.35 = 1.57 MeV
URANIUM WINDOW = 1.63 - 1.89 MeV
THORIUM WINDOW : 2.42 - 2.82 MeV
RECORDING INTERVAL = 1.0 sec
DATA RECORDING : Geoterrex MADACS acquisition system
Digital to magnetic tape
NOMINAL TERRAIN CLEARANCE :* Detectors in aircraft at 110 m
NOMINAL LINE SPACING : Traverse lines 100 m
Tie lines 1.0 km
FLIGHT PATH NAVIGATION @ SERCEL NR103 GPS and SERCEL NDS100
UHF DGPS navigation system
FLIGHT PATH RECORD : real time from UHF DGPS eystem
corrected for selected availability
URANIUM COUNT IMAGE
5359000N
Grid notation refers to Australian Map Grid Zone 55
Radiometrics Cosmic and aircraft background
removed
Live time corrected
Temperature corrected
Compton corrected
Alphﬂ - 00421
Bets - 0.411
Gamma - 0.678
* Height attenuated to 110 metres
mean terrain clearance
Total Count - 0.00630/metre
Patassium Count = 0.00768/metre
Uranium Count - 0.00595/metre
Thorium Count - 0.00643/metre
Alpha - 0.000076/metre
Grid mesh size 3 25 x 25 metres
Grid filter = None
Contour interval @ 1 eps
COLOUR KEY - ¢ps
5358000N 0.0
1.0
2.0
3.0
4.0
5.0
6.0
8.0
1.0
5357000N
5356000N
GN
TN
MN
5cm
e >|
Grid Convergence = 1.11°
Declination = 12.90°
SCALE 1:10000
200 0 200 400
e ———— ;
5355000N
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AIRBORNE SURVEY SPECIFICATIONS

5360000N
AIRCRAFT : Squirrel Helicopter
MAGNETOMETER SCINTREX cesium vapour optical
absorption mounted on a bird
Sensitivity 0.05 nT
RECORDING INTERVAL : 0.1 sec
NOMINAL TERRAIN CLEARANCE Sensor in towed bird at 80 m
SPECTROMETER : Nuctear Data 256 channel ADC
Volume t 16.8 litres
TOTAL COUNT WINDOW : 0.4 - 3.00 Meyv
POTASSIUM WINDOW 1.35 - 1.57 MeV
URANITUM WINDOW : 1.63 - 1.89 MeV
THORIUM WINDOW : 2.42 - 2.82 MeV
RECORDING INTERVAL 1.0 sec
DATA RECORDING : Geoterrex MADACS acquisition system
Digital to magnetic tape
NOMINAL TERRAIN CLEARANCE Detectors in aircraft at 110 m
NOMINAL LINE SPACING : Traverse lines 100 m
Tie lines 1.0 km
FLIGHT PATH NAVIGATION SERCEL NR103 GPS and SERCEL NDS100
UHF DGPS navigation system
FLIGHT PATH RECORD : real time ferom UHF DGPS system
corrected for selected availability
FLIGHT PATH
5359000N
Grid notation refers to Australian Map Grid Zone 55
Navigation fix .
32768
5358000N
5357000N
5356000N
GN
TN
MN
5cm
e »>)
Grid Convergence = 1.11°
Declination = 12.90°
SCALE 1:10000
200 0 800
e e————— ]
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AIRBORNE SURVEY SPECIFICATIONS

5360000N
ATRCRAFT = Squirrel! Helicopter
MAGNETOMETER = SCINTREX cesium vapour optical
absorption mounted on a bird
Sensitivity ¢ 0.05 nT
RECORDING INTERVAL : 0.1 sec
NOMINAL TERRAIN CLEARANCE :* Sensor in towed bird at 80 =
SPECTROMETER - Nucliear Data 256 channel ADC
Volume : 16.8 litres
TOTAL COUNT WINDOW : 0.4 - 3.00 MeV
POTASSIUM WINDOW : 1.35 - 1.57 MeV
URANTUM WINDOW : 1.63 - 1.89 MeV
THORIUM WINDOW : 2.42 - 2.82 MeV
RECORDING INTERVAL : 1.0 sec
DATA RECORDING : Geoterrex MADACS acquisition system
Digital to magnetic tape
NOMINAL TERRAIN CLEARANCE : Detectors in aircraft at 110 m
NOMINAL LINE SPACING : Traverse tines 100 m
Tie tines 1.0 km
FLIGHT PATH NAVIGATION : SERCEL NR103 GPS and SERCEL NDS100
UHF DGPS navigation system
FLIGHT PATH RECORD : reatl time from UHF DGPS system
corrected for selected availability
RESIDUAL MAGNETIC CONTOURS
5359000N
Grid notation refers to Australian Map Grid Zone 55
Magnetics Diurnatls removed. tie-line levelled
iGRF : 18990 model (updated for secular
variation to March 1993) removed,
datum 2000 nT added
Total Field : 62322 nT (at 415600S. 14527100E)
[nclination 72.5 degrees S
Declination * 12.9 degrees E
Grid mesh size 3 25 x 25 metres
Grid filter = None
Contour interval : 1. 10 and 100 T
5358000N
5357000N
5356000N
GN
i
TN
/w
5cm
e —>
Grid Convergence = 1.11°
Declination = 12.90°
SCALE 1:10000
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