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SUMMARY AND CONCLUSIONS

Exploration Licence 4/78 was granted to Amoco Minerals Australia
Company for a period of six months from June 14, 1978 with
further six month renewals subject to Mines Department approval.
Amo¢o negotiated a Joint Venture with E.Z. Industries to farm-in
to Mining Lease 60M/77 embracing the southern portion of the
Austral prospect. The tenement embraces potential shale or

carbonate hosted, basemetal prospects.

R. Curtis and Associates compiled a detailed summary of work
carried ocut by Zeehan Explorations during the period 1947-1950
using data acquired from North Broken Hill Ltd. Curtis concludes
that the mineralization is intimately associated with drag folds
and dip reversals within the Oceana environment and that these
‘conditions along with faulting are prime requisites for ore

forming channels within the Gordon Limestone.
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Precambrian basement sediments are overlain by Cambrian sediments
and volcanics which are localized within graben structures.
These are in turn overlain by Lower Ordovician conglomerate.
Transgressive upon these units are Ordovician to Devonian basinal
units including sandstones, siltstones, shales, dolomites and

limestones.

Significant galena-sphalerite mineralization has been encountered
on the Oceana prospect within the Gordon Limestone. Gangue
minerals are dolomite and siderite. Petrographic work to date
suggests a combination of syngenetic and remobilized origins for
the basemetal sulfides observed in a number of the drillholes
{z7-79-2, ZT-80-4, ZT-80-7, ZT-80-9)}.

Grids staked, restaked and extended during the period include the
Austral, Nubeena, Pyramid, Sassafrass, Myrtle and Myrtle
Extended, Greive, Baura and Rose Valley.

A program of detailed geological mapping was undertaken on the
North Austral, Austral and Oceana prospects with the geclogical

interpretatioh incorporating both costean and diamond drillhole

geology.

Sixteen trenches totalling 695 meters were excavated at the
Oceana and Austral prospects. The trenches, varying in depth
from 0.5 to 7.0 meters were mapped in detail at a scale of 1:200

and channel sampled over widths varying from two to five meters.

Hydraulic auger sampling, using a Jackro 200 auger mounted onto a
Bombadier, was initiated to alleviate the problem of thick
gravels occurring in the valleys occupied by the Gordon River

Limestone.

Significant results were obtained from rock chip sampling on the

Austral prospect with one exceptional composite sample assaying
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9% lead + 1% zinc + 46g/t silver.

An ongoing program of diamond drill core grinding to quickly scan
previously unassayed core continued during the period.

Amoco contracted Wongela and Solo Geophysics to conduct gravity
surveys. Thirty line kilometers of surveying was completed, the
results of which were computer contoured and are presented at a
scale of 1:2500. Downhole PEM surveys proved to be inconclusive
as were the physical property tests carried out on selected
samples of drill core. No bedrock conductors were revealed from
the Dighem survey flown over the Oceana and sections of the

North Austral and Austral prospects.

Amoco conducted a four hole diamond drilling program to test for
extensions of mineralization outlined previously on the Oceana
prospect. Drillholes ZT-80-7 and ZT-80-9 intersected encouraging
lead-zinc-silver mineralization. Minor basemetal mineralization
was intersected with drillholes ZT-80-6 and ZT-80-8.

Further drilling at the Austral and the Oceana prospects is
recommended to test for further extensions of mineralization
outlined to date as well as to test targets outlined during the
past twelve months.
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LOCATION AND ACCESS

Exploration Licence 4/78 is located immediately south of the town
of Zeehan which has a population of approximately 5,000. (Figure
1). The Emu Bay Railway and a sealed road connect Zeehan with
the Port of Burnie, located 140 kilometers to the north. Access
within the tenement is relatively good for Western Tasmania, as a
number of tracks are located along the dolomites which form
topographic lows. Permission was granted by the Tasmanian Mines
Department to bulldoze a number of access tracks into diamond

drillhole locations.

Zeehan is the service town for the Renison Tin Mine, and no
difficulties would be anticipated with respect to power, water
and transport should a mine be developed. The area has an annual

rainfall of 250 centimeters.
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Main street of Zeehan 1911 (0l1d photos reproduced with
permission of the Zeehan Mining Museum)
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Main street of Zeehan 1980
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DESCRIPTION OF THE PROPERTY AND OWNERSHIP

Exploration Licence 4/78 (EL 4/78) has an area of approximately
208 square kilometers, and was granted to Amoco Minerals for the
period of six months from June 14, 1978. Renewal of the tenement
for further periods of six months is dependent on Mines
Department approval of previous exploration and proposed

programs.

Amoco negotiated a joint venture with Electrolytic Zinc Company
to farm-in to the Mining Licence 60M/77 embracing the southern
portion of the Austral prospect. The lease is degigned to cover

the slag dumps from the old Zeehan smelters.

A further four mining leases are present within the tenement
(Enclosure 1). Two leases dgranted to J.N.R. Enraght-Moony
(38M/77 and 39M/77) are designed to embrace slag dumps from the
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Oonah Tin Mine. Two small leases held by Tasmanian Mineral

Developments cover the mine environs at the Queensberry deposit,

situated 1.5 kXilometers north of the southern boundary of the
tenement.

The two gravel leases held by Renison Limited were relinquished
during the period.
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HISTORY AND EXPLORATION TO DATE

A detailed description of the mining history and exploration
carried out within EL 4/78 was summarized in the previous
progress report for the period June 1979 to June 1980. (Amoco
Report 179). '

A further summary by R. Curtis and Associates was compiled with
recently acquired reports and drillhole data received from North
Broken Hill. This collates the work carried out by Zeehan
Explorations primarily on the Oceana prospect, from the period
1947 to 1950. The detailed report complete with sections and
plans is appended. (Appendix 1)
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Looking northeast across the manager's house to the
Zeehan smelter (1904)

Looking northeast from a similar position at smelter
ruins and dumps (1980)
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Looking southwest across the Zeehan smelter to the
Oceana Valley beyond

Smelter remains,

Zeehan-Strahan Road with the Oceana

Valley beyond the first ridge (1980)



GECLOGY OF THE TENEMENT

The basement complex is comprised of Precambrian schists,
guartzites, siltstones, shales, spillitic or xeratophyric lavas
and pyroclastics and forms a stable craton to the northwest of
the tenement. The Lower Cambrian units such as the Crimson Creek
Formation, are predominantly shallow water sediments, including
argillites, grits, and tufggggSGEM%arenites. Cambrian
sedimentation appears confined to fault bounded blocks or graben

structures.

The Ordovician to Devonian strata of the Zeehan Basin occur
within a series of synclinal structures with northwest axial
trends. The quartzose and hematitic Owen Conglomerate at Mt.
Zeehan, was deposited within a graben structure in the Lower
Ordovician period and is transgressively overlain by micaceous

siltstones, tubicolar sandstones, grits and minor sandstones and
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shales. It is the time equivalent of the Moina Sandstone which
was deposited in the Zeehan Basin. The Moina Sandstone is
overlain disconformably by the Ordovician Gordon Limestone. The
disconformity is marked by a white conglomerate followed by an
interbedded sequence of siltstones, dolomites and minor sandstone
and limestones. The Gordon Limestone is comprised of interbedded
limestones and dolomites with numerous breccia horizons and zones
of clastic sedimentation including fossiliferous sandstones,
siltstones and shales. Siluro-Devonian sediments within the
basin are fossiliferous marine, coarse grained and cross bedded
quartzose sandstones, siltstones, minor guartzites and dolomitic

to pyritic shales and siltstones.

The western portion of the tenement has been blanketed by Permian

glacials, lacustine sediments and Jurassic dolerite flows.
e

e R e T

Extensive Tertiary and Quaternary deposits blanket much of the

prospective dolomite and shale units.

The Zeehan area has been intensely disturbed by the Paleozoic
Tabberaberan orogeny which caused major northwest folding and
faulting. East and northwest trending fault systems are
considered to have been contemporaneous. North-northeast
striking faults are thought to have developed in post Permian

times and are not common within the tenement area.

A geologic map of the tenement and surrounding area was included
in the previous progress report for the pericd July 1978 to July
1979. (Amoco Report 151, Enclosure 1)
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WORK CONDUCTED BY AMOCO

During the period June 1980 to June 1981, work conducted included
gridding, detailed geological mapping and costeaning, geochemical
and gravity surveys, core physical properties tests and down hole
Pulse electromagnetic (PEM) surveys. A further four diamond holes
were drilled on the Oceana prospect. A detailed report,
collating and summarising exploration and mining activities at
the Oceana Mine was undertaken by R. Curtis and Associates,

consulting geologists.

All computer contouring of geochemical and geophysical surveys

was conducted by C.E.A. of Sydney.
Gridding

An intensive program of gridding was carried out in preparation
for a regional gravity survey. One hundred and eight line
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kilometers were staked with steel picketed baselines. The North
Austral and Austral prospects were regridded to repair damage
created by the bushfire which swept through the region in
February.

The North Austral grid (previously known as the Maxim grid) has
been extended to line 3300N from 3000N and now abuts the

exploration licence boundary (Enclosure 2).

At Austral, the grid was extended south to 400N encompassing the
Electrolytic Zinc Jjoint venture area held under Mining Lease

60M/77 (Enclosure 7} and effectively covering the remainder of
the Gordon Limestone sequence south of the flux quarry area.

Eleven, one kilometer long lines were staked outlining the
Nubeena prospect, immediately to the west of the Austral grid,
centered on numerocus workings and massive concretionary
ironstones up to 30 meters in width with a strike length up to
500 meters.

Approximately 13 line kilometers of gridding was completed on the
Pyramid prospect. This grid ties onto the Oceana grid south of
the South Oceana workings at 2700N/1400E. It then trends south
to 2300N before changing bearing in a southeasterly direction
and extending further south to 700N. The grid embraces the
Pyramid workings which produced high grade lead/silver ore from

shallow shafts early this century.

Five line kilometers of extensions were added to the Myrtle and
Myrtle Extended grids to allow full coverage by the gravity

survey of the Gordon Limestone sequence.

At the Greives grid, 6.5 line kilometers of extensions were added
to allow gravity surveying over the total area of Gordon

Limestone.
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Approximatley 21 line kilometers were gridded on the Baura
prospect, tying onto the southern end of the Grieve grid. The
grid covers an anomalous section of the Gordon Limestone outlined

by the original geochemical survey.

The Rose Valley grid, which ties onto the Buara, entailed six

line kilometers of gridding.

Geological Mapping

A program of detailed geclogical mapping was undertaken on the
North Austral, Austral and Oceana prospects with the geological
interpretation incorporating both costean and diamond drillhele
geology. The grids were mapped at a scale of 1:1,000 and are
presented at 1:2500. (Enclosures 2, 7 and 12)

The detailed mapping has shown the area to be intensely faulted
and disturbed with many of the structures manifest by large
outcrops of concretionary ironstones. Numerous workings;
including shafts, adits, pits and costeans, were located on all

grids.

The North Austral prospect, is marked by numefous cross
fractures generally having associated small mine workings. A
major northwest-southeast trending linear, the BRalstrup Fault,
divides the eastern section of Ordovidian to Devonian basinal
sediments from the Precambrian and Cambrian sequences to the
west. The large residual gravity response trends through the
middle of the Cambrian sequence, coincident with moderate tenor

geochemistry and numerous workings.

The western flank of the Austral Valley, comprised of an
interbedded sequence of conglomerates, siltstones, dolomites and

minor sandstones and limestones has shown to be overturned to the
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west and severely cross faulted. (Enclosure 7) These
conditions, according to R. Curtis and Associates are

prerequisites for an ore forming environment. The unconformable
boundary between the Gordon River Limestone and the Crotty
Quartzite sequence was relocated 150 meters to the east after
limestone was mapped in the area. Numerous strongly anomalous
ironstones and mineralized outcrops occur in the southern portion
of the prospect. These are semi-coincident with a large gravity

response and coincident soil geochemical response.

Detailed geological mapping on the Oceana prospect has shown that
faulting had a major impact on the distribution of rock types.
Intersecting faults occur at the South Oceana workings as well as
in the north where the Mine Fault intersects both the Oceana and
South QOceana fault zones. A number of sandstone, siltstones and
shale interbeds occur throughout the predominantly carbonate

unit, the Gordon River Limestone.

Costeaning

Sixteen trenches totalling 695 meters were excavated at the
Austral and Oceana prospects using both JCB and O & K hydraulic
excavators. The trenches, varying in depth from 0.5 meters to
7.0 meters were mapped in detail at a sgcale of 1:200 and channel

sampled over widths varying from 2 to 5 meters (Table 1).

The costeans in the Austral Valley were primarily designed to
gain geological information on the overturned beds of the western
flank of the valley. Those at the Oceana were designed to trace
the exact position of the Oceana Fault proximal to the

mineralized intercept in ZT-79-2.

Of the 11 costeans excavated on the Austral prospect, (Eﬁclosure
8), seven had moderately to strongly anomalous bedrock

geochemistry values, Widths of mineralization varied from two
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meters to 22 meters with analyses ranging between 1.36% and 4.2%
lead, 0.28% and 9.33% zinc. A detailed geological map for each

costean with accompanying assay results is appended. (Appendix 2)

The five costeans trenched in the Oceana Valley proved to be
extremely difficult and dangerous to map and sample due to the
thick gravel deposits. Trenches here exceeded seven meters in
depth and were prone to collapse in the unconsolidated gravels.
However, assays from three of the trenches proved to be strongly
anomalous with results ranging from 2% lead/zinc+ 19.lg/t silver
to 7.9% lead/zinc + 34.1g/t silver over widths varying from five
to 27 meters., Detailed geclogy and accompanying assay results

for each costean are appended (Appendix 3).

TABLE 1 : OCEANA-AUSTRAL COSTEANS ~ SIGNIFICANT ASSAY RESULTS

AUSTRAL: A 1193-1201 = 8m @ 0.13% Pb + 0.07% 2n + 3.0g/t Ag
B 1168-1180 = 12m @ 0.12% Pb + 0.25% Zn + 2.8g/t Ag
C 1159-1169 = 10m @ 1.44% Pb + 0.45% Zn + 5.6g9/t Ag
D 1162-1164 = 2m @ 2.61% Pb + 1.60% Zn + 15.0g/t Ag

1171-1185 = 14m @ 3.57% Pb + 0.08% Zn + 12.7g/t Ag
E 1154-1156 = 2m @ 4.20% Pb + 1.12% Zn + 9.0g/t Ag
1171-1181 = 10m @ 0.24% Pb + 0.21% Zn + 5.0g/t Ag
F 1148-1158 = 10m @ 3.10% Pb + 0.82% Zn + 28.4g/t Ag
G 1144-1152 = 8m @ 0.98% Pb + 0.53% 2Zn + 20.1g/t Ag
1159-1163 = 4m @ 0.80% Pb + 0.46% 2Zn + 6.5g/t Ag
H 1100-1104 = 4m @ 4.01% Pb + 9.33% Zn + 28.0g/t Ag
1124-1136 = 12m @ 3.91% Pb + 0.28% zZn + 17.7g/t Ag
I 1304-1310 = 6ém @ 2.07% Pb + 1.23% 2n + 31.0g/t Ag
1280-1284 = 4m @ No significant Pb/Zn + 13.0g/t Ag
K 1124-1128 = 4m @ 1.36% Pb + 1.04% 2Zn + 7.0g/t Ag
1140-1162 = 22m @ 2.71% Pb + 1.63% Zn + 9.2g/t Ag



Excavating costeans on the
prospect

934C25

Oceana



Jacro 200 auger mounted onto the JS Bombadier
used for the auger sampling program

934026
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OCEANA: A No significant assays
B No significant assays
C 3717-3722 = 5m @ 0.65% Pb + 2.40% Zn + 10.0g/t Ag
D 3671-3684 = 13m @ 5.30% Pb + 0.46% Zn + 10.2g/t Ag
3694-3706 = 12m @ 2.87% Pb + 0.43% Zn + 44.8g/t Ag
E 1326-1337 = 10m @ 1.88% Pb + 0.07% Zn + 38.5g/t Ag
1386-1398 = 12m @ 2.06% Pb + 0.51% Zn + 53.3g9/t Ag
1412-1426 = 14m @ 2.09% Pb + 0.45% Zn + 19.1g/t Ag
1436-1442 = 6m @ 3.20% Pb + 0.47% Zn + 41.3g/t Ag
1445-1472 = 27m @ 6.21% Pb + 1.69% Zn + 34.1g/t Ag
Geochemistry

An hydraulic auger sampling program using a Jacro 200 auger
mounted onto a JS Bombadier was initiated to penetrate the thick
talus blanketing much of the prospective Gordon River Limestone
sequence. Holes were drilled to an average depth of five meters
with top bedrock samples being obtained at 25 meter intervals
along grid lines. Areas unable to be sampled with the
Jacro/Bombadier combination due to steep slopes or very boggy
areas, were sampled using a Stihl power auger. The North
Austral, Austral and Oceana grids have been sampled using these
methods with the results being remarkably different to those

obtained using a hand auger.

Samples are dried, c¢rushed and pulverised before being split and
despatched to Comlabs Pty. Ltd. in Adelaide where they are
analysed for copper, 1lead, =zinc and silver. Analysis for
basemetals was by AAS after hydrochloric acid digestion.
Selected lines were tested for mercury and sent to Lowder
Geoscience in Sydney where the -80 mesh fraction was analysed
using a technique of combusting the sample, collecting the
mercury vapour on a wheatstone bridge which is then electrically

released onto gold film and measured by a digital galvonometer,
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Rockchip samples are prepared in the same manner as the soils but
are analysed for an additional ten elements: bismuth, nickel,
gold, molybdenum, vanadium, cadmium, tin, tungsten, antimony and
cobalt.

Contoured soil geochemical results for the North Austral, Austral
and Oceana prospects are presented at a scale of 1:2500.

North Austral: A high tenor lead/zinc, minor copper (+500 ppm
lead, +1000 ppm zinc, +100 ppm copper) anomaly strikes grid east
obliquely from 2100N/1300E to 2400N/1700E. The anomaly has a
strike length of 600 meters and a width of 100 meters and is
manifest by a number of workings. ({Enclosures 3,4,5)

Semi coincident, strongly anomalous lead/zinc (+500 ppm lead,
+500 ppm zinc) geochemistry occurs over the intense 2.5 milligal
gravity response. Late channel, strong, PEM responses occur

coincident with the responses.

Coincident with the Montagu Mine is a 300 by 100 meter strongly
anomalous lead/zinc geochemical response with values ranging up
to 1.9% lead and 0.76% zinc.

A further strongly anomalous zone of lead/zinc geochemistry
occurs coincident with a strongly anomalous, 6 channel, PEM

conductor centered on line 2500N at 1350E.

Numerous small, nebulous, copper/lead/zinc, strong tenor
responses occur throughout the remainder of the grid with
numerous percentile values being obtained. The anomalous zones

generally occur in close proximity to small workings.

Austral : A strong, coincident, lead/zinc anomaly outlined by
previous hand augering proximal to the flux quarry, increased in
length and tenor by the Jackro sampling. The geochemistry was
detailed further, by costeaning. (See Appendix 2)
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A further zone of anomalous lead/zinc geochemistry trends
northwards from 450N to 2000N between eastings 1350 and 1550.
The zone is characterised by a number of spot highs generally
coincident with ironstones or minor workings. The anomaly
averages 0.1% lead + 0.25% zinc with a number of analyses in the

percent range. (Enclosures 8 and 9)

The area bounded by 450N and 700N between 1350E and 1550E has
gstrongly anomalous geochemistry, up to 0.6% lead + 1.6% zinc and
highly anomalous rockchip geochemistry with numerous ironstones

in the vicinity.

Oceana : A strong anomaly outlined in the previocus hand augering
program, north of the Qceana Mine was delineated further using
the Jacro auger. The anomalous zone, with dimensions of 175
meters by 125 meters at its widest point, averages 0.1% lead +
0.25% zinc, however, analyses ranged up to 8.9% lead, 3.21% zinc
and 78g/t silver. A further moderately strong, 100 by 125 meter,
coincident lead/zinc anomaly was outlined south of the Oceana
Mine with values assaying up to 3.12% lead, 3.69% zinc and 62g/t
silver. (Enclosures 13 and 14)

Nebulous but strong lead/zinc responses were obtained proximal to
the South Oceana workings, between lines 2700N and 2900N.
Augering here was hampered by glacial erraticgs? and a number of
samples were taken using an hydraulic excavator to sample the
bedrock.

A number of strong, but limited sized anomalies were also
observed on lines 3650N, 3700N and 3200N averaging 0.1% lead and
0.25% zinc.
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Rockchip Geochemistry

Austral : A total of 41 composite rockchip samples have been
taken from outcropping ironstones, ferruginous dolomite breccias,
other rock types and dump material from small workings (locations
are shown on Enclosure 7 and rock types and assay results are

gummarized in Table 2).

Results from dump material varied from 10% lead to 67% lead,
0.76% zinc to 13.0% zinc and 116g/t silver to 580g/t silver.
Ironstone samples assayed up to 3.40% lead, 1.35% zinc and 8g/t
silver. Numerous mineralized outcrops and ironstones occur in
the area bounded by 450N and 700N between 1350E to 1550E with
associated strong tenor gravity and soil geochemical responses.
Here values consistently assayed between 1% and 3.5% lead, 0.25%
to 2% zinc with one exceptional value assaying 9.3% lead + 1.0%

zinc + 46g/t silver,

Diamond Drill Core Filleting

An ongoing program of diamond drill core filleting to quickly
scan previously unassayed material continued during the period
with some zones assaying from 0.1% to 0.2% zinc. These were
generally associated with brecciated and weakly to moderately
giderite veined zones within massive limestones. Holes ZT-79-1
and ZT-80A-2 from the Austral prospect are complete with hole ZT-
80A-3 being only partially assayed.

Holes 2ZT-79-2, ZT-80-5, 6, 7, B8 and 9 from the Oceana prospect
are complete with holes ZT-80-3 and 4 being partially assayed.

Geophysics

Geophysical surveys included 30 line kilometers of gravity
surveying, down hole Pulse electromagnetic (PEM) surveys by Crone

Geophysics, and drill core physical property tests by Geoterrex.
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TABLE 2 - AUSTRAL ROCK CHIP RESULTS CONTINUED

NO. COORDINATES ROCK TYPE ASSAY RESULTS (Cu, Pb, Zn, Ag, Au)

29744 545N:1540E Ferruginous dolomite and 16 2550 1.35% 2
ironstone, concretionary.

29745 545N:1545E Ferruginous dolomite & 12 2250 3500 2
ironstone

29746 538N:1546E Concretionary ironstone 14 2250 1.00% 6

29747 520N:1555E Black interbedded dolomite 36 1.03% 2700 28
minor pyrite near breccia

' contact

29748 500N:1575E Black grey dolomite breccia 65 3.30% 1.95% 32
or fault breccia

29749 590N:1480E Massive coarse grained 680 67.0% 0.79% 580
galena - small prospecting pit

29750 700N:1460E Pyritic slimes from Argenton 750 1.40% 6500 75
Smelter '

21086 1885N:1145E Massive ironstone 61 1.05% 6190 <0.5

21087 1858N:1100E " " (flux quarry) 94 3.40% 4010 4,7

21088 1845N:1122E " " 60 1.05% 3830 1.9

21082 1840N:1104E " " 32 1.60% 5380 7.2

21090 1780N:1134E " " 64 1.82% 2640 1.9

21734 1718N:1380E Ironstone near Austral Creek <5 631 9350 0.7

21735 1734N:1372E " " " " 5 576 9690 1.2

21736 1758N:1365E " " " " 5 610 9290 1.3

21737 1765N:1374E " " " " 5 310 8200 0.9

21933 1030N:1285E Coates workings - ore. sample 260 13.60% 13.00% 116

21934 1110N:1286E Ironstone 31 1.67% 1.83% 7.6

21935 1255N:1250E Ironstone 34 1.15% 6540 7.9

21936 1305N:128B4E Ironstone <5 8660 3530 4.6

21937 1390N:1295E Ironstone 5 628 231 2

21938 1585N:1144E Austral Mine - ore sample 520 9.90% 0.95% 162

29883 650N:1525E Ironstone 48 9300 8300 7

29884 650N:1525E Ironstone 85 1.10% 1.05% 14

29885 ©650N:1525E Ironstone 110 7500 7800 4

29886 625N:1525E Ironstone breccia 65 5100 1200 102

0z
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TABLE 2 - AUSTRAL ROCK CHIP RESULTS

NO.

COORDINATES

ROCK TYPE

ASSAY RESULTS (Cu, Pb, Zn, Ag)

36233

36234

36235

36236

36237
36238
36239

36240

36241

36242

36243
36244

36425

36247

510N :1480E

580N:1430E

550N:1440E

550N :1440E

415N :1425E
425N :1425E
425N/1425E

475N/1418E

485N/1421E

492N/1435E

492N:1452E
506N:1465E

504N:1482E

590N:1522E

Dark grey dolomitic siltstone
foliated, mineralized (Gn)
Calcite healed brecciated Lst
Minor diss. Gn, Sl & Py.

A cross cutting feature

Dark brown/black ferruginous
dolomite. Coarse grained

Gn averaging 5% Pb?

Dark grey xtline ankeritic
limestone breccia. Minor
calcite vughs. Trace diss Gn
Laminar, micaceous grey
cleaved shale

Black massive pyritic cherty
siltstone. Tr Gn
Laminar, micaceous,
cleaved shale
Mottled brown/yellow micaceous
shales and interbedded
siltstones

Interbedded ferruginous massive
black silic. sltn and marly
limestone

Calcite veined silty Lst
breccia (rounded frags of
calclutite & calcarenite)
Interbedded fossiliferous

silty marly calclutite

Strongly calcite veined

limey siltstone

Interbedded black/grey

shaley marls & ferruginous
silty dolomites. Mineraligzed
shales & massive dark grey
dolomitic siltstones

Strongly calcite veined

and brecciated interbedded
calclutites dd. siltstones

grey

40 1.10% 1700 21

4 8500 1350 7

50 9. 30% 1.00% 46

20 4700 2600 5

46 330 540 <l

22 730 270 3
34 560 510 <l

28 100 420 <l

18 500 2500 1

8 590 3600 1

12 25 820 <l

32 410 1500 1

40 2.00% 2500 27

le 480 1200

61
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Also ten lines (each three kilometers in length) of Dighen

Helicopter-borne EM were conducted.

All gravity data were computer contoured by C.E.A. in Sydney.

Gravity Results : A total of 30 line kilometers of gravity
surveying was conducted by Wongela Geophysical Pty. Ltd. and Solo
Geophysics Pty. Ltd. The survey was undertaken with a 50 meter
station interval on lines 100 meters apart and represents a total

of approximately 2750 stations.

Preliminary interpretation of the results is currently underway.
This comprises the removal of a regional trend where possible and
a search for zones of anomalously high gravity where these =zones
have dimensions of 500 to 1000 meters. This procedure is
complicated by the large background variations 1in gravity
response due to variations in hostrock densities and variable
weathering. Results from Austral and Oceana grids were corrected
for terrain effects, but as this correction did not significantly
effect the final interpretation, this correction was not applied
on the North Austral grid.

Preliminary results of this interpretation are as follows:
North Austral Grid

This grid is dominated by a single large two milligal anomaly
centered at 2700N:1400E. Comparison of the fine detail of this

ahomaly with mapped geology indicates that it may be in part due
to litholgical density variations. The favorable geological
position of this anomaly however, recommends it for further

investigation. Interpretation indicates a depth of 150 meters.

Austral Grid
A large one milligal anomaly lies at 1300E from 700N to 1300N.

Depth interpretation though complicated by a strong regional
trend indicates a depth in excess of 100 meters. As this anomaly
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is truncated in the south by the Oceana Fault, it is in a highly
prospective geological position for being a continuation of the

Oceana mineralization.

Oceana Grid

A 0.6 milligal anomaly lies over the known mineralization of hole
ZT-80-9. This anomaly extends across the Oceana Fault to the
north and thus its relationship to the mineralization is unknown.
A broad one milligal anomaly is centered on 3350N:1350E. A depth
of approximately 150 meters is indicated. This anomaly
correlates well with minor mineralization encountered in holes
2T7-79-4 and ZT-80-7.

PEM Results : Results of the downhole PEM surveys in holes
ZT-80-7, 8 & 9 at Oceana (Appendix 4) proved to be inconclusive.
Minor anomalies along the profiles are consistent with
intersected mineralization in holes ZT-80-7 and ZT-80-9.

Physical Property Tests : Eight selected samples of drillcore
from the Oceana prospect showed a wide variation in their
electrical properties and density. None of the samples showed
any measurable magnetic susceptibility. A more comprehensive

report on their properties is appended. (Appendix 5)

Dighem Results : No bedrock conductors were revealed in this
survey which covered the central section of the North Austral
Valley, the northern part of the Austral Valley and entire Qceana
Valley. Surficial apparent resistivity lows are shown in valleys
indicative of swamp conditions. Apparent resistivities are
consistent with the surficial lows of the Oceana I.P. survey. A

more detailed report by Dighem Limited is appended. (Appendix &)
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Diamond Drilling

Four holes totalling 1008 meters were drilled, at the Oceana
prospect, two of which ZT-80-7 and ZT-80-9, intersected
encouraging lead-zinc-silver mineralization. Drilling details and
agssay results from Oceana and from previous drilling at Austral
are summarised (Tables 3 and 4). Drillhole locations are plotted
(Enclosure 12) and drill sections and logs are included.

(Appendix 7)

® ZT-80-6
Location : 3650N : 1350E
Declination s 60°
Azimuth : 37°T

Total Depth 330 meters

ZT-80-6 was sited to test the massive galena-sphalerite mineral-
ization encountered in 2T-79-2, 50 meters to the south in
addition to a coincident strong lead/zinc geochemical response.
The hole was terminated at 330 meters in black interbedded
dolomite and micriti¢ limestones having cut four zones of minor
mineralization within siderite/ankerite/doclomite breccias

(assaying from 1.5% to 3% combined lead/zinc),

The interval 112 to 134 meters, assaying approximately 1.5%
combined lead/zinc represents the weakly mineralized envelope
surrounding the lower most intersection of 2T-79-2 (assaying 7
meters of 8.37% lead + 2.95% zinc + 1.82 oz silver/tonne). The
zone from 69-72 meters, assaying 3 meters of 1.52% lead + 0.3%
zinc + 13.3g/t silver coincides with a siderite/ankerite dolomite
breccia similar to that from 112 to 134 meters. An eight meter
zone from 212 to 220 meters assaying 0.45% lead + 1.40% zinc is
the weakly mineralized expression of the Oceana Mine Fault.



TABLE 3 - AUSTRAL PROSPECT - SUMMARY OF DRILLING

HOLE CO-ORD BEARING DECLIN DEPTH COORDINATES RESULTS
(M)  AZIMUTH (* including)
DEFLECTION
{at terminal depth)

ZT-79A-1 1800N 270°G -50° 163 Unknown 76- 82= 6m € 1.06% Pb + 1.66% 2Zn + 1l.6g/t Ag
1225E (acid) 130-143=13m @ 2.61% Pb + 0.62% 7Zn + 13.89/t Ag
ZT-802-2 1850N 270° -60° 331 1850N 40- 46= 6m @ 0.69% Pb + 1.62% Zn + 5.8g/t Ag
1300E 1135E 284-299=15m @ 0.80% Pb + 0.86% 2Zn + 4.8g/t Ag
*284-290= 6m @ 1.44% Pb + 0.65% Zn + 5.lg/t Ag
and 294-299= 5m @ 0.29% Pb + 1.40% Zn + 3.8g/t Ag
ZT-80A-3 1610N 270° -65° 373.50 1535N 294-296= 2m @ 0.42% Pb + 2.05% zZn + 15.5g/t Ag
1300E 1097E 341-355=14m @ 0.86% Pb + 0.23% Zn + 4.4g9/t Ag
*347-351= 4m @ 2.25% Pb + 0.28% Zn + 9.0g/t Ag

Ve

w
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TABLE 4 - OCEANA PROSPECT - SUMMARY OF DIAMOND DRILLING
o
HOLE CO-ORD BEARING DECLIN DEPTH COORDINATES RESULTS g
(m) AZIMUTH (* including)
DEFLECTION
(at terminal depth)
2T-79-2 3700N 270°G  -60° 235.90 Unknown 65-218=153m @ 5.10% Pb + 3.50% Zn + 41.7g/t Ag
1500E (acid) * 65— 96= 31m @ 0.66% Pb + 3.28% Zn + 1.0g/t Ag
96-122= 26m @ 22.26% Pb +11.69% Zn + 203.4g/t Ag
*103-118= 15m @ 33.29% Pb +19.22% Zn + 336.7g9/t Ag
122-204= 82m @ 0.68% Pb + 1.01% Zn + 3.0g/t Ag
*204-218= 14m @ 8.37% Pb + 2.95% Zn + 56.7g/t Ag
ZT-80-3 3200N 270°G  ~60° 399,70 3075N 237-238= 1m @ 8.25% Pb + 0.39% Zn + 73.6g/t Ag
1515E 1335E
ZT-80-4 3420N 270°G  -66° 360.30 3370N 247-258= 11m @ 12.00% Pb + 4.0% Zn + 89g/t Ag
1490E 1350E *250-258= 8m @ 15.00% Pb + 5.40% Zn + 113g/t Ag
302-307= 5m @ 22.30% Pb + 1.99% Zn + 323g/t Ag
*304-307= 3m @ 36.0% Pb + 3.2% 7Zn + 5309/t Ag
ZT~-80-5 3600N 270°G  -65° 475.30 3530N
1590E 1350E ¥o visible mineralization
ZT-80-6 3650N 90°G -60° 330 69- 72= 3m @ 1.52% Pb + 0.28% Zn + 13.3g/t Ag
1350E 112-117= 5m @ 1.76% Pb + 1.20% Zn + 6.6g/t Ag
126-134= 8m @ 1.22% Pb + 0.24% Zn + 5.5g/t Ag
212-220= 8m @ 0.45% Pb + 1.39% Zn + 1.0g/t Ag
ZT~80-7 3420N 037°G  -50° 250 167-169= 2m @ 12.0% Pb + 11.0% 2Zn + 709/t Ag
1250E
ZT~80-8 3700N 270°G  -55° 228 160-167= 7m @ 0.6% Pb + 3.12% Zn + 13.7g/t Ag
_ 1575E *165-167= 2m @ 1.7% Pb + 7.7% Zn + 29.0g/t Ag
ZT-80-9 J600N @6°G -50°  200.20 1= 24= 23m @ 2.82% Bb + 2.12% %n + 9.9g/t Ag
1400E * 4- 9= S5m @ 7.30% Fb + 1.88% Zn + 16.8g/t Ag <D
120-186= 66m @ 2.45% Pb + 0.82% Zn + 12.5g/t Ag W
*¥148-162= 14m @ 3.25% Pb + 0.4% Zn + 8.7g/t Ag =
172-186= 14m @ 5.80% Pb + 1.28% zZn + 21.7g/t Ag <o
*182-186= 4m @ 12.95% Pb + 3.09% Zn + 76.0g/t Ag oo
~2
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® ZT-80-7
Location : 3420N : 1250FE
Declination : 50°
Azimuth : 37°T

Total Depth 250 meters

ZT-80-7 was collared to test the up dip extension, approximately
120 meters vertically above, of the mineralization encountered in
ZT-80-4 {11 meters of 12% lead + 4% zinc + 89g/t silver and 5
meters of 22.30% lead + 2% =zinc + 323g/t silver). The hole
passed through interbedded calclutites, calcarenites, dolomites,
fossil breccias, slump breccias and calcareous sandstones, after
cutting a two meter section assaying 12% lead + 11% zinc + 70g/t
silver. This correlates with the 11 meter intercept from ZT-80-4
indicating the mineralized zone widens at depth. The five meter
lead/zinc intercept from ZT-80-4 was not intersected in ZT-80-7,
however, a zone of high geochemistry occurs proximal to its

projected updip position.

e 2T-80-8
Location : 3700N : 1575E
Declination : 55°
Azimuth : 217°T

228.6 meters

Total Depth

ZT-80-8 was sited to test the down dip extension of the 15 meter
wide mineralized zone (assaying 33.3% lead + 19.2% zinc + 337g/t
silver) encountered in the upper most section of 2T-79-2. The
hole was terminated prematurely at 228 meters, having cut a two
meter section of sphalerite/galena mineralization assaying 1.7%
lead + 7.7% zinc + 29g/t silver. It was designed to cut the
mineralized zone in ZT-79-2 at a vertical depth of 175 meters
below surface but passed out of the prospective Gordon Limestone
sequence into the Moina Formation. A flat lying fault dipping
gently westwards and abutting the Mine fault, encountered at 167
meters down hole, is envoked to bring the Moina Formation into
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position cutting off the mineralized section at a depth of
approximately 175 meters.

e ZT-80-9
Location : 3700N : 1575E
Declination 55°
Azimuth : 217°T

Total Depth 228.6 meters

ZT-80-9 was collared to ascertain the nature of the
mineralization observed in ZT-79-2 1n respect to the Oceana Fault

system and was therefore oriented grid south-north.

The hole was terminated at 200.2 meters after passing through two
mineralized zones within sideritic/ankeritic/dolomite breccias.
The hole cut mineralization; 1-24 meters of 2.82% lead + 2.12%
zinc + 10g/t silver and 120-186 meters of 2.45% lead + 0.82% zinc
+ 12.5g/t silver, correlating with the lower massive sulfide
intersection in ZT-79-2 having passed through the zones twice due
to the folded nature of the beds. Core recovery within the badly
fractured 66 meter wide mineralized zone was extremely poor
{seven meters of no core recovery between 175 and 182 meters
being flanked above by three meters of 9.8% lead and below by one
meter of 44% lead + 9.75% =zinc + 8.030z silver/tonne). The lower
section of core assaying 44% lead + 9.7% zinc showed signs of

grinding by the diamond bit.
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PROPOSED PROGRAM

Geochemical surveys, using the Bombadier mounted Jacro 200 auger
rig will be conducted on the Nubeena, Pyramid and Myrtle grids in
addition to detailing gravity responses. The bedrock auger
sampling program has been designed to overcome the presence of

Quaternary gravels and talus within the tenement.

Coincident so0il geochemical, rock chip and gravity anomalies
outlined on the North Austral, Austral and Nubeena prospects are
to be diamond drilled. Further holes will be drilled to
delineate the lateral and down dip tensions of the mineralization
intersected in ZT-80-4 and ZT-80-7. Downhole geophysical surveys
will be carried out on all diamond drillholes.

The Nubeena and Pyramid grids will be geoclogically mapped in
detail.
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Costeaning will be carried out where necessary to aid the
geological interpretation and elucidate the extent and type of
mineralization observed at or near the surface on all the grids.

PEM surveys will be initiated on the North Austral, and Nubeena.

A stream sediment sampling program will be conducted to sample
the previously reported Western Limestone areas as well as the
prospective Bell Shale lithology. Both these areas lie within

heavily rainforested zones requiring helicopter assistance to

adequately negotiate the terrain.
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EXPENDITURE FOR THE YEAR JULY 1, 1980 TO JUNE 30, 1981
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Salaries and Wages
Drafting

Field 0ffice Rent
Cookery

Field Supplies

Freight

Aircraft Charter

Travel and Entertainment
Communications
Geophysics

Consul tants

Other Contractors

Assays

Equipment Rental
Equipment Operation & Maintenance
Drilling

Property Payments

Overhead

it

T.J. CONQUEST
Accountant

92,290.75
3,406.15
3,247.56

16,912.29

19,000.22
3,721.52
1,649.20

15,105.50
7,653.41

33,132.83

21,758.01

23,753.17
4,377.54

26,020.29

23,626.52

96,825.94

6,831.78

399,312.68

93,896.54
$493,209.22
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SUMMARY

Diamond drill hole data from 38 holes put down by North
Broken Hill, and eight holes put down by Amoco, at the Oceana
Mine, have been used to construct a set of 15 sections and 14
plans.

From cld mining records, massive Pb/Zn mineralization at the
Oceana is known to occur in two semi-parallel bedding plane
shears, 2m to 5m apart. North of the mine, three north north
westerly trending zones of mineralization have been defined,
two of which contain massive Pb/Zn at depth.

An 1llm true width intersection of high grade Pb/Zn in Amoco's
DDH2T-79-2 is the widest orebody of this type known in the
Zeehan Field. The massive, shear hosted Pb/Zn is surrounded
by an envelépe of disseminated low grade, zinc rich minerali-
zation.

From the sections and plans it is concluded that the high
gradé mineralization is located in a gentle dip inflexion in
the westerly dipping overturned limb of the Zeehan Syncline,
and that the thickest zones are in the area where the beds

revert from a westerly dip to an easterly dip.

Recommendations for further exploration are made, based on

the above conclusions.
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REVIEW OF THE OCEANA MINE AREA, ZEEHAN, TASMANIA

1. INTRODUCTION

This report discusses the data generated by Amoco and previous
workers in the Oceana Mine area, within Amoco's EL4/78 at Zeehan.
A short note appended to this report comments on exploration at
the Austral, l.5km north of the Oceana. These prospects have been
the main focus of Amoco's exploration of mineralization within the
Gordon Limestone (Figure 1).

The early history of development in the Zeehan area has been des-
cribed by Blissett (1962). After the discovery of Pb/Ag/Zn
mineralization in 1882, activity increased to a peak in the early
1890's, declining thereafter, until by 1913 virtually all systemQ
atic mining had ceased.

Exploration, as distinct from prospecting, for base metals in the
areas appears to have been non-existent ‘until the late 1940's when
North Broken Hill (NBH), in joint venture with Broken Hill South,
commenced a programme of assessment.

Garretty (1947), the regional manager for NBH at the time, sum-
marized the work carried out by the Company and commissioned
Loftus Hills (1947) to report on the more prominent early mines 1in
the Company's concessions. Loftus Hills was able to construct the
step by step development of various mines, sometimes in remarkable
detail, from old newspaper issues. Those mines within the lime-
stone received particular attention, and as a result NBH decided
to dewater the Oceana to follow up a previously completed five
diamond drill hole programme.

Dewatering was also recommended for the Spray, King and Bell
Mines.
|_w During the early diamond drill programme frequent problems arose

when drilling in the limestone.
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Recovery in the pug weathering product was negligible, and often

non-existent, and the fresh limestone is cavernous, which gave'
, circulation problems. This caused NBH to attempt better defini-
. tion of diamond drill targets by considering further exploration
] techniques.

Garretty (1947) approachéd the Bureau of Mineral Resources, who on
studying the diamond drill data suggested that:

"there is a very good chance that both the gravity meter and
electrical method might solve our problems inasmuch as they
would indicate the existence of ore at or near the surface”.

The Bureau carried out the geophysical surveys in late 1947, early
1948 (Figure 2), concentrating on gravity. Well defined anomalies
were established at the Oceana which appeared to outline the min-
eralization, however, subsequent drilling showed the anomalism to
be mostly due to large gquantities of siderite, which comprises the
gangue.

"All other local anomalies were tested by drilling, but noc min-
eralized bodies were revealed......The electrical surveys at
Oceana failed to give distinct indications over the known min-
eralization and elsewhere"™ (Langron, 1966}.

During the period 1948 to 1953 NBH sunk a new shaft and rehabi-
litated the Oceana Mine, drilling a further 34 diamond drill holes
from the surface and 58 diamond drill holes from underground.
Also during this period NBY was engaged in drilling various other
0ld mines around Zeehan and details of these activities are given

_below:
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S
MINE HOST NO OF DIAMOND
ROCK DRILL HOLES
Oceana Gordon Limestone 97
South Oceana Gordon Limestone 9
Pyramid Gordon Limestone 5
Austral Ptux Quarry Gordon Limestone 7
Despatch ' Gordon Limestone 4
Tasmanian Crown Gordon Limestone 2
King Bell Shale 3
South King Bell Shale 1
Bell Bell Shale 6
N Niﬁé Ocnah Quartzite 2
Spray Oonah Quartzite 3

139

After 1953 NBH's efforts were directed at mining the Oceana, and
‘when production ceased in 1960 some 128,177 tons off ore at an
average grade of 11.6% Pb and 4.79%o0zs Ag/t had been mined.

No further work of significance appears to have been carried out
in the Oceana/Austral area until the commencement of Amoco's
exploration in 1978.

The results of Amoco's exploration in the Zeehan area are pre-
sented in Company Reports No's 151 and 179, and it is unnecessary
to repeat any descriptive detail in this report. For sake of com-
pPleteness however, the exploration programmes are listed below:

(1) Reconnaissance soil sampling resulted in the establish-
ment of four grids. Three of these grids, namely the
Austral, Oceana and Grieve are located on Gordon Limestone,
and the fourth, &+he Maxim, covers Cambrian Crimson Creek
Fbrmation. |

{ii) Bach grid area was covered by gradient array IP,'ground mag-
netic, detailed soil sampling and geological surveys with
pulse electromagnetics carried out along selected lines.
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(iii) Reconnaissance soil sampling over Gordon Limestone outcrops
' outside the above grid areas resulted in the establishment
of a fifth grid, the Myrtle, over a Pb/Ag/Hg anomaly.

{iv) Follow up ground work was carried out on three Turair anoma-
lies outlined by previous workers in the Grieve Valley area,
and two Input EM traverses were flown to test responses in

the area.

(v) The Baura Grid was established over a Gordon Limestone out-~
crop in the south of the licence area.

(vi) Auger sampling at Oceana was followed by IP, PEM and Mise a
la Masse geophysical surveys, the results of which were con-
sidered to be not useful.

(vii) Four diamond drill holes were put down at Oceana and three
at Austral. After assessment of the results a further four
holes were drilled at Oceana.

The pug, derived from the weathering of much of the Gordon
Limestone sucgcession, has resulted in the outcrop of this forma-
tion being covered.by swamps and button-grass plains., Exposure 1is
at a minimum and often non-existent, and most electrical geophy-

sical techniques are rendered ineffective.

Away from areas of known mineralization, geochemical surveys pro-
vide a broad basis on which to plan exploration. However, much of
the Gordon Limestone succession contains minor disseminmated Pb/Zn
mineralization and the weathering characteristics create consider-
able dispersion of the elements, so 1t 1is generally recognised
that it is unsatisfactory to use geochemical anomalism as the sole
‘basis for drilling. Unfortunately there is often little alter-

native.
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Apart from Amoco's surface explorations and diamond drilling, the
information available on the Oceaha comprises Mine Managers'
reports for the period 1948-1953, with brief logs on the diamond
drilling carried out during this time, and a number of plans show-
ing surface data, and outlines of the first three levels.

It was evident therefore’ that of the limestone hosted mines in the
Zeehan area, detailed study was possible only on the Oceana, and
that such work might hopefully lead to a better understanding of
the parameters controlling mineralization. As a result, the grea-
ter part of the time devoted to this report was spent on the
Oceana, and this work is described below.

2. OCEANA MINE AREA

2.1 Preliminary Statement

In order to resolve as accurately as possible the attitude of
the mineralization at the Oceana Mine, all data on the 39
surface collared drill holes put down by NBH, and on  the
Amoco drill holes, have been used to construct a set of 15

- sections and 14 plans at a scale of 1:1,000, through the
Cceana Mine.

The sections are aligned along Amoco's grid east-west (228°
true), face north and have a 25m north south separation

" between 3700 N and 3400 N inclusive. One further section is
provided for 3200 N to illustrate data from »OD® 2T-80-3
(Figures 3-17)

The plans have a 25m vertical separation from the 1200m to
the 900m reference levels inclusive, and a surface plan is
provided showing a projection of all the diamond drilling.
Datum is taken as 1000m plus height above mean sea level
(Figures 18-31).
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The sections show the assays of the mineralized drill inter-
sections, and from this data the extrapolated outlines of

massive and low grade mineralization. The plans were con-
structed from the sections.

The original 40ft and 80ft levels and NBHY's No. 1 (150ft),
No.2 (300ft) and No. 3 (420ft) levels are plotted on both
pPlans and sections, but no outlines of the 540ft and 640ft
levels could be found. However, some idea of the extent of
the workings on these levels can be gained from Blissett's
(1962) description:

"The main orebody was driven on for 115ft south and 130ft
north in No. 5 (540£ft) level. On No. 6 (640ft) level, the
lode was intersected at 80ft in a cross cut from the shaft
but is reported to be narrow and of relatively low grade."

NBH's drilling and mining programmes appear to have been car-
ried out without the benefit of trained geological observa-
tion, and the geological descriptions accompanying the drill
logs are basic. They cannot be used to correlate and extra-
polate, so that the interpreted geological trends can be
shown only on those sections containing Amoco's drill holes.

The outlines of the lode zone in the main mine area have been
taken mostly from Jack (1961), except where data from NBH's
drilling allowed more detailed representation. In the north
however, the only available information, apart from the dril-
ling, was an old plan which showed some assays towards the
northern end of the No. 1 (150ft) level.

The eight diamond drill holes put down at Oceana by Amoco
have proved, to a certain extent, the validity of the geo-
I chemical anomalism as a pointer to significant mineral-

ization.
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DDH 2T-79-2, an ocutstandingly successful hole, was drilled on
a strong geochemical anomaly, and gave two massive sulphide
intersections, the higher one of which represents a true
width of 11 metres at 22.3% Pb, 11.7% 2Zn and 6.520zs Ag/t.
This is by far the widest zone of massive Pb/Zn mineraliza-
tion recorded in the Zeehan Field.

Efforts to trace this mineralization south along strike with

holes 2T-80-5 and 27-80-6, and at greater depth with 27-80-8, -

have been frustrated by faulting and dip inflexions. Diamond

drill holes 2T-80-4 and 2T-80-7 show that the mine mineral-

ization to the south is approximately 2m wide, while hole

ZT-80-3 drilled to test three gradient array chargeability

highs and a geochemical anomaly, cut a mineralized zone 1m
wide which cannot be correlated with the mine lode without

inveoking faulting. This may be the case.

The final hole in the programme, 2ZT-80-9, was drilled to see
if the mineralization in 2T-79-2 was associated with the
Oceana Fault system. The hole cut mineralization which is
now thought to correlate with the lower massive sulphide
intersection in ZT-79-2, though this was not at'first appreci-
ated.

Mineralized Zones

For purposes of description the mineralized zones are divided
into three sections, that area north of the mine workings,
the mine itself, and the zone south of the mine.

2.2.1 North Zone
Close examination of the Oceana data suggests that
although both the mine area and the north area are con-
tained within one zone of mineralization, the massive
sulphides in each are discrete.bodies. The ore bodies
in the mine virtually die out 55m north of the main
cross-cut, and the north area massive sulphides are
likewise much reduced to the scuth at the fault separa-

.ting the two areas (Figute:2l).

7



1

934086

R. CURTIS & ASSOCIATES 8.

QQ
S

This fault (the Mine Fault), which is weakly mineral-
ized, has been postulated from intersections in drill
holes ZT-80-6 and ZT-80-8, and development records for
the No. 1 (150£ft) level.

The north area would appear tb comprise three indivi-
dual north north west-south socuth east trending zones
of mineralization, two of which contain developments of
massive Pb/Zn sulphides (Figure 21). |

The easternmost 2zone has been intersected in DDH
ZT7-79-2 from 59m to 137m, by DDH 1 from 45m to 6lm, by
the northern end of the No. 1 (150ft) level, and in
part by the o0ld Oceana Mining Co.'s 80ft level.

In Dbd 1 and the No. 1 level, assay values average
around 5% Pb with insignificant zinc over a width of
20m, though what 1little information remains suggests
massive'galena occurred in the 80ft level. This data
covers the mineralized zone over a depth from surface
to 50m, and it is evident that by a depth from surface
to 100m, at the 2T-79-2 intersection, the mineralized
zone widens to some 26m and contains an llm core of

massive Pb/Zn sulphides.

Regrettably there is no further intersection of this
mineralization below 2T=-79-2 and the 2zone is thought to
be cut off at around a depth from surface of 175m by a
flat lying fault (Figure 3).

The intersections in 2T-79-2 are the widest known
developments of massive Pb/Zn mineralization 1in the
area, and to the north, must be cut off within 15m of
the collar of the drill hole by the Oc¢eana Fault. To
the south of 2ZT-79-2, the massive sulphide zone attenu-
ates and weakens rapidly so that at the No. 1 level the
mineralization is a broad diffuse zone averaging 5% Pb

{Figure 21).



[—

£R. CURTIS & ASSOCIATES 9.

The mineralized zones parallel the bedding, and between
the Oceana Fault and the Mine Fault undergo a change of
dip. At 2T-79-2 on 3700 N the mineralization dips
steeply westerly, but 50m further south at the northern
end of the No. 1 level, the dips are to the east. This
dip reversal gventually'results in the mineralized zone
being cut out by the Mine Fault, although by this stage
in the upper levels in particular, the mineralization
is considerably weaker (Figures 3 & 6).

The central zone of mineralization is defined by drill
holes 2T-79-2 from 204m to 218m, 2T-80-9 from 138m to
183m, 2T-80-6 from 112m to 134m, DDH's 1 and 53, and
the Oceana Mining Co.'s 40ft Lével and Southern end of
the 80ft Level. Two further holes penetrate the zone;
DDH's 5 and 66, but both these were abandoned with lit-
tle recovery and no assaying.

This 2zone is similar to the eastern 2one in that the
mineralization weakens rapidly to the south and up-dip

- from the deep intersection in ZT-79-2, which represents

a true width of 7m assaying 8,37% Pb, 2.95% 2Zn and
1.8202s Ag/t. This intersection is at the 1000m refer-
ence level while that of 2T-80-9 is some 75m higher
(Figure 5), but virtually on the same section.

While the 2T-80-9 intersection averages only 3.88% Pb,
1.19% 2n and 0.630zs Ag/t, it is interesting to note
that 7m of no recovery between 175m and 182m is flanked
above by 3m of 9.8% Pb, and bhelow by 1lm of 44.0% Pb,
9.75% Zn and B8.030zs Ag/t. Should the tenor of the
missing core compare with the immediately adjacent
recovered core, then the 2z2one would be considerably
up-graded. '
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However, the core and the orebody are semi-~parallel
_ which accounts for the long intersection, and it is
’ calculated that the true width of the massive-type
Pb/Zn mineralization here is some 3,5m.

Drill hole 2T-80-6 cuts this mineralization 50m to the
' south and at the 1100 reference level, where minor dis-
' seminated Pb/Zn mineralization occurs irregularly
through a siderite/ankerite/dolomite breccia host rock.
A true width of approximatley 15m is suggested by the
dip of the beds and while over the full intersection
from 11i2m tb 134m the assay averages only 0.85% Pb and
0.63% 2n, the interval 126m to 134m, representing a
true width of 5m, averages 1.21% Pb (Figure 6).

There is no record of the grades mined in the 40ft and
80ft levels, where, no doubt, the ote was secondarily
enriched. DDH 3 records a 30m intersection of 4.49% Pb
through the zone, while the log of DDH 1 mentioned only
that the ground was mineralized and gossanous. Both
holes, however were plagued by excessive;y poor recov-

eries.

This zone experiences the same dip reversals as the one
to the east and as a consequence the surface to 24m
mineralization cut in 2ZT-80-9 is part of the same zone
cut between 138m and 183m (Figures 3 & 7).

The c¢entral 2zone trends into the Mine Fault between
3600 N and 3575 N.

The westerly zone is marked only by a small rise in the
Pb/%Zn values in a dolomite breccia in ZT-80-6 between
93m and 100m.
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2.2.2

This however can be matched with mineralization cut in

DDH 5 commented con as "low grade intersected" but for

which no assaying was carried out, and also with the
comment "little core recovered, lead mineralization"
for the lower half of DDH 48 (Figure 5).

The ZT-80-6 intersection represents a true width of 6m
averaging 0.42% Pb and 0.93% 2Zn.

There 1is one further mineralized intersection in a
siderite/ankerite rock in ZT-80-6 between 69m and 71m,
and this represents a true width of lm assaying 1.87%
Pb and 0.37% 2n. However, there is no further data
which would allow this zone to be plotted outside the
influence of ZT-80-6 (Figure 6).

The Mine

The Oceana_Mine and the work carried out by NBH have
been described and illustrated by Jack (1961) and no
detailed accounts are given here. Reference can be
made to the sections and plans (Figures 3 to 17 and 18
to 31), and to Jack (1961l), whose account was sum-—
marized by Blissett (1962) thus:

"Mineralization took place in Devonian times within
a prominent shear zone which strikes NW and dips
steeply to the NE. The ore occurs along two major
shear planes and within tension fractures between
them, and there has been some selective replacement
of limestone. Where the mineralized fractures were
of sufficiently high grade and close together, the
ore bodies along the two main shears were mined as
one stope. The ore has a maximum width of 60feet
and is up to 350feet long, but workable ore was not
more than 30 feet wide and 260 feet long."
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2.2.3

The mineralization in the eastern shear is prominent
from the surface to 105m depth, below which it is much
reduced and often indeterminate. The western lens has
been mined from above the No. 1 Level to below the No.5
Level, a depth of over 120m, and in consequence of
Amoco's drilling is known to exist 300m below the sur-
face some 50m south of the southernmost workings
(Pigure 16).

South Zone

South of the mine area the mine mineralization has been
cut in drill holes 3ZT-80-4 and 2T-80-7 (Figure 16). 1In
ZT-80-7 the close parallel zones of massive mineraliza-
tion which was a feature of the mined area, have coa-

~lesced into one zone l1.5m wide, and this mineralization

Ehas been intersected 170m deeper on the %00m reference
level by 2T-80-4. This is the deepest known intersec-
tion of the Oceana Mineralization and represents a true
width . of 2.5m averaging 22.3% Pb, 1.99% 2n and
10.380z"'s Ag/t.

A further mineralized intersection higher up in ZT-80-4
represents a true width of Sm of massive sulphides
(Figqure 16), and this mineralization does not appear to
be represented in ZT-80-7 which passes through equiva-
lent stratigraphy 100m above. Though assaying of the
extrapolated equivalents in 2T-80-7 may show a rise in
the Pb/Zn values, 1t 1s not inconceivable that the lode
zone in ZT-80-7 branches below the hole intersection to
give the two lodes seen in 2T-80-4. However, separate
lodes is the more likely explanation.

It is a matter of conjecture whether the 1lm intersec-
tion in ZT-80-3 some 200m to the south on section 3200
N can be correlated with either of the two zones cut by
ZT-80-4. '
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2.3

If it represents the mine mineralization then c¢ross
faulting is evident. HJowever, it seems more likely
that it is a discrete occurrence, and that this far
south the structure containing the mine mineralization
is either west of the end of ZIT-80-3, or unmineralized

in this area.

The Mineralized Veining

Walker (1951) briefly described the mineralization within the
veining and the relationship of the veining to the host
structure:

"The cross-section of high grade ore, low grade ore and
shear slip plane, now appear as a structurally related
whole.

The high grade ore related to the solid galena picking ore
vein which provided ore for direct shipment, while the
lower grade stringy galena ore relates to ore referred to
by the old miners as illing ore.

It is now clear that the earliest mineralized channels
were replacements of cream ankerite in black limestone
country rock, flecked with minor veinlets of calcite. The
high grade vein clings consistently to the main slip
shear. The low grade stringers are ores in subsidiary
adjacent shearing and fracturing of the pre-existing
gangue. "

Both and Williams {(1968), in their study of mineralized zon-
ing in Zeehan, described in detail the mineralogy and parage-
netic relationships of the constituents which make up the
ores of the area. They established early, intermediate and
late stages of mineralization, and listed suites of minerals
which characterize each.

-

Fe]
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Galena, the major component of the Oceana ore helongs to the
late stage, whilst the sphalerite and siderite gangque are
intermediate stage products.

Because sphalerite and siderite can be shown to be each

replacing the other in various ores, Both and Williams deter-

mined that they were deposited more or less contemporane-
ously. There is no doubt that: both are 1later than the
pyrite, which figures predominantly in the western part of
the Zeehan Field, and both are earlier than the Galena.

"Pyrite, sphalerite and siderite are all extensively.

veined and partly replaced by galena; all three are fre-
quently brecciated and the fractures have been healed by
intergrowths of galena and late quartz. Extensively cor-
roded residuals of early coarée—grained pyrite in galena
are common. Galena often invades the cleavages of sider-
ite to form networks with distinctive rhombohedral pat-
terns......Veinlets of Galena transecting areas of sphale-
rite are common, and are usually accompanied by some deg-
ree of pértial replacement ....... Incipient replacement
is often revealed by minute, discontinuous belbs of galena
in the sphalerite grain boundaries,... as the replacement
proceeds, these "coalesée” into continuous grain boundary
penetrations, and ultimately only rounded residuals of
sphalerite remain within a matrix of galena" (Both and
Williams, 1968).

2.4 5Structure of the Mineralized Zones

2.4.1 General
The structures containing the mineralization in the
Zeehan Field were created by the Lower Devonian to late
Middle Devonian Tabberabberan Orogeny, and Figure'32
illustrates the major fold and fault systems. '
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The Oceana and Austral properties are located on the
southern part of the western 1limb of the 2Zeehan
Syncline where the Ordovician formations are in fault

contact with the Proterozoic, have steep dips, and are

locally overturned.

The north west to north north west trending fold system
has been cut by major west north west trending faults,
the western termination of a complex zone of faulting
which includes the Linda Valley and extends "from the
Central Highlands almost to the Southern Ocean”
(Solomgn, 1962) '

To the west of this cross-fault system is the Heemskirk
Granite, a post-orogenic intrusion from which the min-
eralization in the Zeehan Field is generally regarded

to have originated.

The Zeehan lodes are cut by numerous post-mineraliza-
tion faults, probably related to Jurassic and Tertiary
block faulting. While most of these faults strike
north westerly or north easterly, researchers have sug-
gested that: '

"Much of the complex disturbance of Proterozoic to
Devonian rocks in the Vicinity of Zeehan must be
attributed to post Permian, possibly Tertiary, faul-
ting which was partly controlled by Tabberabberan
structures and zones of weakness" (Blissett, 1962).

The orebodies of the Zeehan Field are regarded as hav-
ing originated by veining of fault fissure zones, with
the mineralization being deposited either in open cavi-
ties in the fissures, or replacing zones of sheared and
crushed rock. '

o

o
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Within the Gordon Limestone, the structurally created
openings are frequently marked by seams of pug and/or
rubble.

Waller (1904), who examined the field while most of the
underground qorkings were accessible, notes that the
lode formations usually have only one well defined
wall, which represents the main zone of movement and
results in the thickest zone of pug. The best mineral-
ization is always found within the main channel.

Waller also comments that many of the smaller lodes do
not appear to have formed in fault fissures, but are
merely contained within cracks:

"which have served as a channel for metal bearing
solutions, and the metal has been deposited in the
cracks, or as a replacement of the wallrock. These
lodes are usually of very limited extent”,

Both and Williams (1968) used detailed maps and reports
by Waller (1903, 1904) to construct a map showing the
distribution and orientation of the veins, and demon-
strated how the veining is closely related to the faul-
ting {Figure 33). This work clearly showed two major
vein orientations, one set trending north north west
and the other north to north east. They also noted
that:

"veins of the first set occur throughout the field,
but those of the second set are most abundant in the
Proterozoic and Cambrian rocks outcropping in the
vicinity of the NNE-striking faults -in the Argent
Flat-Queen Hill area”.

3
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2.4.2 Oceana Area

During the period that NBH was developing the Oceana
Mine, several ideas were put forward by the then mana-
ger of the operation, K. F. 4. Walker, as to the struc-
tural attitude of the ore. He visualized the mineral-
ization as a system of multiple and intermittent high
grade lenses occurring over a width of up to 18m,
‘separated by either barren or low grade disseminated
ore.

‘Walker's suggested settings for this ore were:
(i) selectively replacing a favourable bed in the
limestone series, or
(ii) replacement of such a favourable bed that had pre-
viously been thrown into a tight drag fold, with
ore bulges at the nose, and tabular veins occupy=-
ing the attenuated limbs.

HJowever, Walker did not appear enthusiastic about
either suggestion,

As the drilling and development work progressed, the
structural setting of the mineralization became evident
and by 1952 Walker had established that:

"ore occurs in one or more strike shear planes of
bedding. The drilling and opening up of the orebody
has revealed that sideritic replacements of the
limestone have occurred, probably in advance of lead
emplacement, the ore occurring 1in these shear
replacements less widely and frequently than the
sideritic material itself".

Plotting of all the available diamond drill data on to
sections and plans suggests that the massive Pb/Zn
mineralization at the Oceana occupies a system of
parallel bedding plane shears. |
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In the mine area it is well known that the shearing is
dominated by two shears varying from 2m to 5m apart,
the massive mineralization within the shears rarely
exceeding 3m in thickness. The ground between the
shears may, or may not show low grade disseminated
Pb/Zn mineralization.

Both massive shear zone mineralization and intervening
low grade disseminated mineralization together reach a
maximum thickness of llm near the main croés cut on the
1150m reference level (Figure 21).

South from the main cross cuts the shears appear to
converge to form one minor zone of massive Pb/Zn mine-
ralization approximately 1lm to 1.5m wide (Figure 15),

Parallel zones of mineralization are common, in partic-
ular in the No. 2 Level (300ft) cross cut, and in the
No. 3 Level (420ft), where one vein was driven on for a
distance of 90m north from the shaft (Figure 25},
Amoco's DDH 2T-80-4 cut a 5m zone of massive Pb/2n 18m
east of the mine mineralization on section 3400 N at
approximately the 950m reference level, and it is not
known whether this is part of a bifurcation of the mine
shear system or an independent zone, though the latter
seems more probable (Figure 186).

No stoping was ever carried out on these parallel zones

of mineralization.

Northwards, the mineralization in the mine shears weak-

ens rapidly and has virtually disappeared on the major
No. 1 Level (150ft) at 60m north of the main cross cut

{Figure 21).



934099
&

"
Q)" R CURTIS & ASSOCIATES : 19,

.

In plan, the trace of the mine mineralization, hence
the strike shearing and the bedding, are slightly arcu-
ate to the west. This gentle arching of the beds is

thought to play a significant part in the choice of
host by the mineralization, and will be discussed
later.

To the north of the Mine Fault NBH's development work
on the No. 1 Level (150ft) was extended beyond the zone
of mine mineralization in the hope of intersecting
downward extensions of the ore mined in the 40ft and
80ft Levels. However, for reasons discussed later, the
problems of correlation between the No. 1 Level and the
0ld Oceana Mining Co.'s 40ft and 80ft Levels were never
resolved by NBH:

"The orientation of the 80ft Level development
driving was very largely inconsistent with that of
the 40ft Level, and both have been inconsistent with
the trend of the ore in the south end of the mine
which we have tested in some detail”.

In the meantime the north end of the 150ft Level has
revealed an even bedding trend which departs from
the trends of the 80ft Level at angles which range
from 35° to 60°. Our more recent ideas of structure
derived from south end development are that the ore
channel or structure may follow bedding trends and
drag folds consistently.

Whatever may be the true nature of the ore struc-

tural control, it is reasonable now to suppose that

the 80ft Level has in its first leg north followed

entrained galena in a fault plane, and is totally

unrelated to the ore channel which remains undis-
| covered on that level® (Walker, 1952).
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This fault plane, suggested by Walker as the course for
part of the 80ft level, is the Mine Fault, and the min-
eralization within this fault zone has been intersected
at depth by 2T-80-8 and ZT-80-6. However, the ore
channel was discovered on the 80ft Level, since a cross
cut westerly from the fault to Foleys Shaft (figures 20
& 21) intersected at a high level the southern tip of
the mineralization in the northern end of the No. 1
(150£ft) Level. 1In this area the beds and mineraliza-
tion dip east but immediately to the north undergo a
reversal to form the westerly dipping mineralization
intersected between 96m and 122m in 2T-79-2.

The effects of this dip reversal were never appreciated
during the development of the No, 1 level in the north,
and neither was the fact that the 40ft and 80ft Levels'
trends were inconsistent because they followed discrete

mineralized zones.

~ The 40ft Level follows the zone cut by intersections in
2T-80-9 and the.lower part of IT-79-2. DDH ZIT-80-9 was
collared in the mineralization which dips east at the
collar, and the hole leaves the mineralization by the
west wall. At depth however, the hole re-enters the
now westerly dipping zone through the same west wall.

2.5 Conclusions

The mineralization in the Zeehan Field is generally regarded
as hydrothermal in origin, related to the intrusion of the
Heemskirk Granite at the end of the Tabberabberan Orogeny.
The zonal pattern of mineralization around the granite has
been the subject of a number of papers dating from studies by
Twelvetrees (1901-1910) to those of Both and Williams (1968).
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All regard the granite, or a 1late differentiate, as the
origin of the mineralization, which occurs in fissure veins,
in rocks ranging in age from late Proterozoic to early
Devonian. '

While it is not within the terms of reference of this report
to discuss in detail the origin of the mineralization, it is
suggested that there is an alternative to a hydrothermal ori-
gin for the Pb/Zn mineralization which merits attention, and

has important implications in the search for Mississippi

Valley type mineralization.

The most recent interpretation of the mineralogical zoning in
the Zeehan Field is by Both and Williams (1968). This is
illustrated in Figure 34, and although they stress the para-
genetic overlap of the minerals within the zones, it is note-
worthy that the sideritic zone approximately covers the
Palaeozolic sediments, while the pyritic and intermediate

zones are mostly in the Proterozoic sediments. The only sig-

nificant incursion of the sideritic zone into the Proterozoic

rocks is in the north, along the Despatch and related
faults.

It is suggested that the tin, wolframite, bismuthinite, and
possibly part of the pyrite mineralization originated from
the Heemskirk Granite hydrothermal solutions, while most of
the pyrite, and the lead and zinc originated from connate
brines entrapped within the Zeehan basinal sediments. If
this is correct, the zonal arrangement of the mineralization
is of composite ofigin, resulting from a primary distribution
of the mineralization, and a concentrating effect due mainly
to structure, the increase in temperature attendant on the
Heemskirk Granite intrusion, and the passage of hydrothermal
solutions through the rocks. :

b e
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There is evidence to suggest that the Zeehan Area is the wes-
tern termination of a major west north west to north west
fracture system which trends through the Linda Valley, and

~ the Heemskirk Granite may well have risen along this line-

ament. Mineralization occurs along this structure at Linda,
and at Bubs Hill, where the disseminated Pb/In is stratabcund
(see 1:250,000 Serles, Queenstown).

It is thought that this fault system reflects a basement
structure and that during the deposition of the Palaeozoic
sediments, those sediments adjacent to the lineament may well
have been receiving metals by ascending solutions from magne-

tiq sources.

To briefly recap, at the Oceana it is evident from mining and
drilling records that massive Pb/Zn mineralization occurs in
bedding plane faults and shears. The Oceana Mine was‘deve—
loped 1in two semi-parallel shears 2m to 5m apart over a
strike length of 160m.

In the northern zone, three north inorth. wésterly trending
zones of mineralization have been recognized at approximately
20m separations. In the two easternmdst zones massive Pb/Zn
mineralization has been intersected, one of which 1is the
widest intersection of its kind so far encountered in the
Zeehan Field. The massive Pb/Zn in this zone is surrounded

by an envelope of disseminated low grade, zinc-rich mineral-

ization.

The plans of the mineralization show an arcuate pattern which
indicates that the beds and host structures are gently folded

about vertical, or near vertical axes.

The attitude of the bedding, plotted from the diamond_drill
data, suggests that the Gordon Limestone in the ndrthern area
is overtuned, with a near vertical west dippihg recumbent
1 beVVhNGA~ o

im

s
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On Section 3700 N the dip changes back to east at a depth of

ey

~approximately 200m (Figure 4), while 100m to the south the
flexure 1is at approximately 75m. This suggests the axial
plunge of this structure, which appears to be a gentle drag
fold, is approximately 50° northerly.

The structural picture is further complicated by a local dip

reversal within the westerly dipping overturned limb which
causes the southern end of the north zone mineralization to
dip east and to be cut out against the Mine Fault.

It appears therefore that there has been more than adequate

structural preparation for the mineralizing solutions.

Bedding plane shearing resulting from the major folding which

created the overturned western limb of the Zeehan Syncline in

this area, has undergone gentle secondary folding about near

vertical axes and also gentle drag folding about northerly'
plunging axes.

Parallel shearing near the nose of the major overturning has
resulted in the several discrete zones of mineralization in

the northern area.’

. The Mine Fault contains minor mineralization and it is diffi-
"cult to be certain whether this mineralization results_from
penetration of the fault zone itself by mineralizing solu-
“tions, or whether it derives from the mineralized beds being
cut by the fault. '

The Mine Fault was followed in part by the 80ft Level and
"slugs of galena”" weére found in "soft lode" which suggests a
derivation from the mineralized beds being cut. However,
2T-80-6 cut 2.0% 2Zn in ankerite-breccias thought to represent
the fault in this area, and likewise ZT-80-8 in clays derived

from ankerite/siderite breccias.
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This would indicate that the fault existed during the min-
eralizing phase and this 1is probably the more acceptable
answer,
R Whichever it may be, the fault does not appear to be impor-
' tant as a host to mineralization.
The Mine orebody is cut by 'numerous small displacement
faults, and Walker (1953) describes flat, west dipping faults
which cause minor top block to the east displacement of the
ore. It is apparent however that NBY was never in danger of
losing the orebody through faulting.
2.6 Recommendations

Of the exploration techniques used over the Oceana, only the
geochemical surveys appear to have produced a significant
guide to the mineralization. NBH commenced the exploration
in the late 1940's with high hopes for the gravity anomalies
defined by the BMR (Figure 35). The idea that the minerali-
zation would give a gravity signatufe was strengthened when
early drilling confirmed the existence of mineralization in
the north zone and under the old workings, since both areas

gave gravity anomalies.

The gravity anomalies in the South Oceana area were tho-
roughly tested by 434m of diamond drilling in eight holes,
all of which were recorded as having nil mineralization. A
fqrther 240m of drilling in three holes, to test a supposed

orebody, also recorded nil mineralization.

NBH attributed the anomalism to large gquantities of siderite

and to density differences between massive and highly porous

limestones. The logs of the drill holes however only rarely

refer to siderite.
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It is evident that gravity anomalism cannot be used as the
sole parameter for follow up exploration, and all explorers
in the area agree that electrical and electromagnetic geo-
physical methods do not give significant responses.

The degree of geochgmical anomalism in an Océana—type setting
gives little indication of the worth of the target because of
extreme and rapid variation in width and tenor of mineraliza-
tion, both along strike and with depth.

Had the mine area been non-outcropping and remained undisco-
vered, one could not confidently predict that initial recon-
naissance geochemical surveys would have established an.
anomaly, since the spacing c¢could straddle the narrow minera-

lized zone.

Tt is reasonable to assume however that some indication would
be given, and the patterns established by Amoco's surveys
suggest that one, or two point, linear anomalies, represent
outcrops of the minor zones cut in the drilling. These minor
zones may dévelop at depth into significant orebodies, but
there is no way of establishing this by surface exploration.

The outstanding geochemical response defined by Amoco in the
north zone covers the area in which three miheralized struc-
tures outcrop, and had there been no indication of past pros-
pecting or mining activity, the area would certainly have
been established as a prime target as a result of the geo-
chemical work.

The spread of geochemical anomalism in the north zone 1is
thought to be due to mineralization in parallel shears in the
Qverturned western 1limb of the Zeehan Syncline, and the
widest and highest grade mineralization is known to occur at
depth in the zone where the dip of the beds changes from west

to east.
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The above suggests that mineralization of significant.width
and depth will only be found where there has been adequate
structural preparation. The north zone of the Oceana pro-
vides a precedent, and with due appreciation of the difficul-
ties involved in exploring the Zeehan area, 1like structures
should be searched for and thoroughly examined.

It is recommended that:

(i) A revision be made of the fault pattern in the Oceana-
Austral area, 1initially by expert photogeological
analysis and follow up ground check. Of utmost impor-
tance is the search for the possible faulted continua-
tion of the north zone orebodies on the north side of
the Oceana Fault, and the course of this fault should
be determined as accurately as poésible.

(ii) The limestone in-the Austral Valley immediately north
of the Oceana Fault should be tested by closely spaced

auger geochemistry, and any anomalism clearly defined.

(iii) Since the north zone mineralized area at Oceana provi-
ded a gravity anomaly, the area covered by auger geo-
chemistry in (ii) should also be gravity surveyed.

{(iv) There is little doubt that the Gordon Limestone areas
provide a minimal amount of surface information and it
is assumed that all surface data has already been plot-
ted.

In order to detect any broad structural changes, the
exposed adjacent Moina and Crotty Formations should be
traversed in the hope that structural'changes in them
may also be reflected in the Gordon Limestone.
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The most sought after structural irregularities should
be significant changes in strike, and westerly dipping
beds. '

While changes in strike can be plotted, there will be
little, if any, information to suggest at what depth
the overturned westerly dipping limb assuhes a normal
easterly dip, and it is this 2zone of change which is
the main target.

Change in strike, westerly dip and broad geochemicél
anomalism may be regarded as the best possible combina-
tion of parameters in establishing a diamond drill
target.
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The following is a short note only, sincemost of what has
been concluded and recommended for the Oceana applies dir-

ectly to the Austral areas.

Amoco's follow up work has concentrated on mineralization
in a system of bedding plane shears which occupy the contact
zone between the Gordon Limestone and the Moina Formation.

Ironstone outcrops resulting from supergene enrichment
along the shear zones have long attracted the attention of
prospectors, and some mining for flux was carried out in
the area. '

NBH put down seven diamond drill holes in the area, the
locations of which are shown in Figure 36. These locations
have been plotted from vague'diagrams on the log sheets and
must be regarded as very approximate. No mineralization

was recorded in DDH's 7 and 12 and the loss of core in DDH

9 was so severe that the results could only be used by NBH

as an indication that mineralization did exist. COnsequeﬁtly

four more holes were drilled.

Most of NBH's and Amoco's drilling is illustrated on one
section, Figure 37, and although there are projections up

to 50m it can be seen that there is good correlation between
the mineralized intersections. Regrettably the later drill
holes by NBH were vertical, and since the shears are near
vertical, the intersections represent only minor true widths

of mineralization.

The mineralizaticen has been proved to occur in this contact
zone for 400m south along strike, by a number of early adits
and by Amoco's costeans.



—— -

2
2 )
¥
19008 o8t Woan
/ "
L™
brom!
"‘:::Lj oM \‘“‘
} i PR =7
et )
[
WEN — . TV 300N
LHLON __j 10N
\ 1
AU Lh] -~
e
BI0N A//,——"_—-——‘ ed0m w
LEGEND Figurs 36 e
L - ANOED R.CURTIS & ASSOCIATES| k=
¥ - WAN -
ALSTRAL ZEEHAN - TASMANIA e
< BL A AMOCX MINGR AL AUST OO e
. -
ot S o oy DDH LOCATIONS
%L icale 12000 TAuthor_ 8. Corie
o -Dﬂi— T b J




1200 )
W1em)
Q@Tas% M

0% Apht

®oanmy

D-d%In
“rOlAgh

' |
NoGm

gy 04

ey L

1100 m

&

pRRAS
s

row
press)
L &

e
wniiaor? L

FuaiTi)’s

Fr
e et
—

Buitif 1T PO,
sparmos]

e i

P

1000m - SEA LEVEL

_SEA LEVEL - 1000m

S (B OSH
1% 2n
s
‘i X
iy
ﬁig ‘i‘i
i
900 m E—E‘%‘ 3 %i_‘ . 00m
e e
"LEGEND 5 em .
- > o
| o
& Low prade Pb/ In mineralisation “;:‘
F= Figure 37 P‘“’L
g’ Major Taulr rm =
’ p R.CURTIS & ASSOCIATES
1 Minor faul AUSTRAL ZFEHAN - TASMAN S .
/.- Suggestsd artituds of badding P11 AMOUO MINERAL ST fo
. ) GEOLOGY and
MINERALIZATION

WO0E

DATUM — 1000m + haight am s}

Seale  ):3000 _fAuthor & Curiis
Ty hin N

pit



Q 934115
N

= R. CURTIS & ASSOCIATES 2.

Evidence suggests that the best near-outcrop mineralization
in this area is that occupied by the ironstones and drilled
by NBH and Amoco. The presence of ironstones suggests zones
of high porosity and permeability which are normally created
by faulting and brecciation, and since the better grade
mineralization is known to occur in the most disturbed part
of the structure, it is not surprising that NBH intersected
the higher grade mineralization in the vertical holes..

Amoco's three diamond drill holes indicate that the mineral-
ization becomes low grade rapidly with depth over the 300m
strike length between ZT-80A-2 and ZT-80A-3.

According to the known DDH and costean data, and the conclus-
ions generated by the study of the Oceana, the contact zone
between the Gordon Limestone and the Moina Formation in the
Austral Valley would not be a favcurable host for a massive
Pb/Zn orebody of significant dimensions. The outcrop of
conglomerate is straight, well defined and does not suggest
any folding about a vertical axis. The steep eaSterly dip
suggests that the present day level is below the zone of
overturning and dip inflexion from west to east, if indeed
the limb was overturned in the first place. Also DDH ZT-
80A-3 indicates there is no irregularity of dip to suggest
structural complexities within reasonable reach of diamond
drilling. -

Mapping by P.Jones at the Oceana indicates that the North
Zone massive Pb/Zn mineralization would outcrop some 100m
east of the conglomerate heds at the base of the Gordon
Limestone. There is no evidence to suggest that the thick-
ness of the succession between the conglomerate and the
major mineralized shears at the Oceana would remain constant
on the north side of the Oceana Fault. '
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However there is Pb/Zn geochemical ancomalism at approxim~
ately this distance east of the conglomerate in the Austral
Valley, immediately north of the Oceana Fault, and notwith-
standing the lack of structural detail, this zone should be
further investigated (see Austral Lead and Zinc Bedrock
Geochemistry 1:2,500 Sheets).

Other than follow up work on the geochemically anomalous
zones, no specific recommendations can be made for the Austral
Valley. The amonalism mentioned above, the zone enclosing
Costeans I and J, and the zone immediately east of the collar
of 2T-80A-2 appear worthy of further attention.

The area covered by rock chip samples Numbers 36233-36 and
36245 is also of interest in that the continuation of the
Oceana structures may be represented in this wedge of Gordon

Limestone.

Presence and degree of mineralization and attitude of the
beds over these geochemically favourable 2zones, could be
established initially by a series of short diamond drill

holes.

Using the Oceana area as a model, the Oceana Fault may be
sald to cut across the broad north north west to south south
east trending structures at locations where secondary fold-

ing within these Tabberabberan trends are most complex.

It is already known that the better mineralization is asso-
ciated with these secondary folds at the Oceana, and possibly
this is also true of the Austral.

If therefore the cross faults have taken advantage of these
structural weaknesses, then they provide a useful starting
point for exploration.



934117

APPENDIX 2

COSTEANS A TO K - AUSTRAL PROSPECT



=

: | 113
Cu | Pb | Zn | Ag |Gology | Zaferva/ . L Fhology
6 /6 iy Koy homrcally insarboctiar sitsronss; shods, sonclsrbres, Viary mripcsocds
Grey green shabs, minorpmk fine Saadsibne infrbeds, Badipg 305 /83&
4 6 e Z <t 11B0E )
Wel bacttac], grey # down micanss Hibrcokor Sitfslongs, muror sordsnes. Bakipng 325 ,/86W
<2 | 8 2 |<r .
Grey inferboctiodd sholes ond sondstbaes. Badbing 345 S rortiaz/

2 /2 2 i ive grey b e mIEacEos SHkTORES, SorASTEARS oyl SAI/ES. ( par Tubrcoldrr )
o : \;.f ' White s fonay drexan mass Ve 76 whiy Sadksnd cvpglomerai, %h:,;g‘::r/;m - .
Gapriple e
taken

N40E —
i Block motélas grave/{y C‘/dj
/0 /6 6 |</ £ Znfardediad fixwr/browr sisrbnas ard sonsstnes
403 N0 Aripy laminar mycaceon s sylifsiorre=. é's'aaé/z?r_y /55" / 85&
2 | 28 o ABE— K Chocolote browrr rmangarnirerous sordsron=
g ’
4 32 <2 | </ 5 Grey 7 Sowrn Sohartsd mreaaves C/qj't:'y ssrane
f{ } Moicacesus grey & broav? C/ ravelly svisrtvaas
i .? ey ".Y%'Y' j j $7
4 44 2| =f 403 I _ IS A R Y o
. Grey Faav? _foligred sty claysrone
2|2 |<2|</ e 11=0E— 7o T
4 | Brown siisrone
8 | o 2 | < f’ S ,df.wyam‘zé'vaf chocolare brown si/tsiinea .
ol Dark brown lominar SrHSToRE . Badding &S St W
20| 0 |50 | 7 Il Leght Brocun rmassive S//fsTone
2%

&5\ |50 |</ g j&‘g“ Ferriginous, manganferous, grzose mottled brown /w/f’/}i’/yfgf J‘dﬂcz"y aéygr ST

N

e o T ot
50 |55 |s2 |</ % S } Black /browrr resinovs Hgmte bands cross cutting fgh! brown mizaceors sifisiones

0 | a2 P \'.3 . HSOE_—Erawﬂ and mottled brownr orange micocears clayey sr/fstone

fown faminar Silly €@Ys
w2 |65 <z |<7 Block rronganese 7k S/t ' pegts
Gr/}ﬁj/ mycaceous honey brocwrr silfsrivae witi {;o(ry/ammé' e Eaaé(f@y.ﬁ?/ EZW
20 | L0 2 | </
White fo faewn guar’zose porous frematFie stunas copglomerar=
4 |55 | 2 | </ fwn To drk brown clagey silfstones
Brecciz withln mobdled olfve grey miarceous clays
wo |60 |4 | </ Lamfpor frwn grey) clays (shok)
Honey brown” clayey gritty somds
6|\ |4 </ \ 7O — g rdhndlnt motted grey cream drown sty grifty cbys
N — Browrn s//; i
S0 (220 |6 |/ Q = Light .-Srowé,/}ﬁ:/?acew: clags motéled
\ Fwn clry, mossive
8 |75 |6 |7 *E Gritty sondy clay
§ Bejge grey falcy massive clry
8 55 & 4 . é.f/'}{{'j/ SHrrAe 6/0_5/ -~
; ,3,,:(;&9 Greg taleg massive oy
—~ e grrmed whire ) creom sanrsrne
il Bl B0 54 Grey Fo four bleached micaceous Falcy s/i/isrone
AE) st ﬁ%sfé,/CDHforfea’ STty sHhale
6 i — E—=L7pht grey lomiror sholeg clays
£ 4 |/ o 1160 .z.f;?&fzﬁgi?’;é’d /ayay érow{.s'/"/}syﬁsﬂes ard Fope soakTores
(8]
q
@]
0%
f— 1190 E—
2 |las |z |2 e — Mptld ‘grey claystone )
oAby Mot grey/block clayey <ilstone
370 |50 |z90| 7 - ‘ Olive grey massive c/aysrome
- Black/chocolare brown mossive cays, minor pyrite nodules
150 \rzs0 |5 | 2 Laminar sfiver grey ( brecciztad P) Aolom/Ye
SHAp Y Mottled brocwn and ororm CH cbibmiFe
o0 |1250 |60 |/ | [dditz Chocolis drpans’ sty o dbiordle
“Block brown cw dolam# breccia, Aagubr fogments, Aemak¥e shrmad mior 7z. comporrarn
75 |ros0 | r550| </ |\ [z 1200E=Gr2y slumpad bl
L | F Dalomize breccia, albrrk éfouf/y{y/fy, )‘;gymc.'ﬂ)(s‘ )//.'afﬂ Lo 76 Fcm, ac;ga/a/-
8 ?ﬂ‘ - Dol cw K grey, 5-7% pyrife as fne w2/ #0ms
E | /5 |690]| </ X > —Dobr/F Chocelare Dbrowrn pyritfc sondsione, bracciaiod
) | Grey /befge [aminar, frnely badied colaareovs shoke. Badding 785 W
10 | 10 | 200| </ s g1 Brown  ceorse graimed clayey sondstone
S N 97 As;ge Lminar ca/arrapns SHT/E
s |75 |70 |er O/fve/ cliocoliate browin massive dolemiffe claysiore
\-:l
%l Cokarenite, massive fresh grey crystaline
6 z4 o<l Calcaraxis shale, Fevh, frasie, ,Q?xi/\.;z'.-\-\;;l
a FIe I N '.“l”.‘:—-——,_ ! N
f: K'J j\: b , dir | ‘, S s Cokimrwrnite /| CAES, e, marssiva JreY crysYiatine

¢ |[¥0 |aeo) <) 46, Coke/erfi¥e, fash gray massive, minor calelfe velnpg ;ﬁ

3z 0 |500 . . . . P

= </ 45 } Coleareous shale, (bt grey, FISSTI8, calesie vemed, Bodlng Eow :-

0 | 36 |4/0|</ y‘ mE e A ' » ].:.:

z - .5‘/7@ blomite, bk, fonata, massiue, bad, m/%ar. coklte Vefﬂ.:,g b

/4 | 50 |440 | </ o f Badd/ng Sow 7 varia/

Ll .
1265 N See Geologic map for J"yf'néa/ reference
Scale 1:200 AUSTRAL PROSPECT
5cm
. > COSTEAN A




| [ | . ‘ '
S O T £ N S l e St S S I S S UL S SE AR S s _k
| | B4 gz | By
_______ A P EhgNzdead 8 e AR L AL s UL 2 Rl [
| ) | ‘ { - Al | m |
ARl e |
| | \ | : |
Co | |Zn | Ay 590@_{/ Tntervn/ L/ tology |
e /50 |
v 1730 4 </ Ba “I t‘onsbnoﬂxq /s.a«\éj u.‘.:im"t 1w+ans¢ gravel [ 195 1\
I } : u12 \Greq brown f::olb sand, R PR RS TR PR S Ao o Usmbaeks s
80 : L AF ;mu\udd | beige bomes on al ovels. bedding 1BO|TTW .
: /950 2 <! T — ‘Llﬁmi' -lo Lkﬁddj Ledde& \w‘ﬁm Shales d"ﬁ*‘%\-ﬂq ad sandstoues ,‘nib:gv_s_;lh}g,csii N
| R f | | '
s 5/00 % | </ : 45" - Smdﬂw-. meu M\nc well soried ) Poveds “"“‘“‘5 1so|72 & L '
_ o ’__>——-—-—-Sdb\m¢. ,phm 319.3 Ln.«at___ P f,,,,fﬁ,ﬁ_ ) % -
290 ‘250 8 4 ;Sa.u.d.skw-t ovnuje'bvcuou.. 5.[(:3 ?ad 1
‘ 10F 1S \Blowe | cl..|.u e bedd. u.p;\m,e [+ = 3
9 i i il Sickot brelow . E? . 3 e I S
36 |20 | g 2 ‘So.wls{oht L\pdowv\ | WA m?uoﬁ 4 3'\5 | !
‘l Silbsloue , qetyy < laminay S L Am e e g ]
N\ # |2z | 3 Clasystoue , schave , 3:!.«.: [orom. beddig 2207 | |
. ‘ —Breccla, Mauaauese cemguted a {ea&oql.sgbucda | : ‘ Sl
“ |70 | 8 £ Tuledoedded breccrated | cliee bmw\d Sadt houd 73 o.-.J. bladk beige -‘:‘aslle Sitaletes -
I i . | el 1E00 A 0
[ [Sdbkug 5&\\9&&’2@*&\- soa- SQA u-n-n.u* Sl pec. Beﬂuﬁ N‘IF [‘SbE ‘
89 W 970 9 Skth é\\h’mw& l\sk*- olwe al’?ﬂ H lQMLuQ.J LBcddu:s \!hl‘ S4E J |
36 /‘{00 2100 3 s\nks dd.ewl'h& S|“- .\awu.u.u Iﬂjﬂ-hc. 3'.3 lolwe ) be%\.ﬁ 356"7;5 i .
- : Sittshous breceia , oliie deuk sluueed o delewdbic | pulic ce | galeua . |
. Rreccia olwe -3' . M ; :
% | po50 | 250| 1 Jﬁfﬁxt{' "%gw < h"-?.i:c 58:11 ,’f lorec::aq.'rd Troce galeaa/ :flmlen'h..
_ i Billtouwe , grey, lamin ar d E . Badd.l ? l"lo}S(ow e 2 i bt e L
26 QZD 2300 f S \bk:ul dﬂ"‘ﬂ kd"hr | s i e :4 dolo i : ‘
! : (L QU B SESEIE SIS . S
50 5-50 3600| ¢ Dol-u“ﬂ_ w, L\A&k o darl Srﬁ ) Pdﬁ“l‘. ) C‘jt-:k \FH.J‘\CJ ,'ﬁ-aee Jﬁfpu.q.llwrl-k
‘ \
e T,vw o e i — . ‘ . .
40 %0 380 [ l.ekedded Jalowd \—\c Slhales d.nA s-l\—ﬂou.e.s \o-u:d;hgl, wao‘ )})Ja‘\‘c- WGt .klt lavubiar
! i | i
< S i HE ) i e e —l i I I =
i ' i 218 !
| R e B e T o e B
| | i | ‘
R LGS N P [ S | &
el | | T
el EEe R RN e e B LU T e pre
[ ' ! I i
‘ L ! 8 W |
L | | i
o ! i R Wik ‘, .
| | | L e
14‘]5N' ‘ I | ' I R I
I | | ] D
e e e—s= | AUSTRAL PROSPECT
{ | i
! | 1 I ! “ i | !
o ; T b o COSTEAN B
Sae Geologic map for symbo/ reference | L ‘ J
i . | ! ! | i |
| I ‘ ‘ | |




: Saag SREEy DRty lacy EEALT (LSS (91 EER ] ActLELEY S
I | | | E
| ‘ P | | il
1 | | ! | | | . f ' :
AN g A EER S O S o 0 O *WL%““*TLL@
J 3 AR SN
f | !
‘ ! ‘ ]
Cu | P& | Zn |Ag é‘eo@ Lnferva/ | LiF#hology i ‘
‘ } =i NS5 E Silistoue | do‘o-uht- Mlbvm ‘ ‘ 1
(=7} 3{0 /050 | 6 .wi SWstounn browow Sq.u.dj,s\ud o lawiwas |L . |
: AN 1.. - Shale | e Iamupu cowhov Ed arey. qudmj -ro"vp I _
&0 /.55'0 8/0 I 1. ) "i.“_: .\\sbu‘_ Brgo:‘a mwuﬂ. M back bioww IJ“ Re umqu m@:qu.fdod&. i
N MESEE—————— Olwe 3rey clayey Brecda. vnderneniin faulh crush zowe Very cadooaceoys. B ECE I B
48 | 275% | 8250 | /8 § I PUSOR . | e |, figet bvousm si .4;1 p ) e | ke
" === p..\.wk ok LRI 8 <Orla = silb : ks
22 | 6400 |4200 | 3 %\ W";" Ve l y P | MT‘ NE Tnﬂ I 145743w
| S \LE | S N S N RO S __T__‘_ o
| b - | |
; | .
26 /.d,oz 57m F E ,1 me-uk 1 lm-.wm.i‘ ﬂﬂl\o uw{wl\:j ‘R.w- QMM- S-b \n"fdt‘)ds y® \l 'lr ”’W i
BRI 0 N R — U.-M | i
/6 | 185% | 4200 | <1 °°'°“‘\:b‘j '"“’3"’ ) "L | |
| b.‘\"o:ﬂh MAE|SH£%°¢IL‘I¢Q Slu \‘#ﬁ C‘ } - | i
| | ) B 9 0 B n*....\c. sub ua‘......q.u 45-5 Y.‘J"“‘ -+ unu bedded. .Jomh-ﬁ 106 [ verkieal - o
| et ufide | | | | | |
4 l . 1 ! i : [ li - i - -
| ] ‘ I
..... i % AIBIEEEL Aus‘rp.m.]' Roap. l | | ! | |
! S - | ' | ' | | i : :
- | o | ' v,,fl | . | [ g‘_h,_l_k al o 1' —
P 1 l | | ' | Hereaicseat
: l - | \ } L l L - |
| _‘L, P_i 1 —wd Shwme é...u-\ Lrown M}‘.l-rslut .Sli; c/ | 1‘
9 zao | 8¢ 2 | (i ——— -,ag"f:i‘."* L_ﬂf/’fa}:}é"&i‘f J’ Jﬂg ; ,.’i:'.i‘f' o SH e bedts by 1o Y53, |
4] — | |80 E. ! I ‘
al 4 4 foue , ~ 4o -, Mo l, Paqemue ﬁu{y =
40 2/5% 40 o ¢\ = g:;'ojbut t: bw‘:‘: , (@un isaav ssf‘b‘&;mdl -/qu d:;laﬂ‘ Bu“cr:, 135/ 4 T“L 19 5 l
4;0 ! ‘ y ‘:g B e 5“45‘9“; ’anauu ) S li’t.?-ovt ‘6‘_\0\ Yo crearw -“ddru:’ '02/ éSw | I
R B el 1 <Z7 - e - e, ..-J ™ hile sHveky . ﬂ;ﬂtzmv L ‘ : i
z /z < . . 3 - :h‘o:::,h. a:::- ﬁ“t'::\ “ﬂ‘;:ﬁ g:::**Pj *“Mlk _thlw' tnofs Hl-:’ ]|
8.4 W e Clmgstowes, masswe to I winad \mu 46- 4‘1 W |
2 |20 |8 |2 ¥ Dork o o1ty b b b5 etk 55U oy = |
L . ISitksteus , wd wm. .|.¢¢oos SHislouan ¥+ Yiwey .f..un.\jvquto[ L.Su.cf.o-l-o\.nb -Lda.yq
2zt 57— 1% G - Cruy showe - whive dank o o goy masiwe e*rh*"““{bsa : o
42 | /1560 | oo / fi : Luh L J-::o Uq.db“ de‘ﬂ ;& b e l | '
< 3 4 .m«nmnb S we | cale\le Jewns. B Ll
E 2 b | IS0 E a‘ﬁ “‘1\ t | .. ‘
B B R B 7 oy -+3u_3 Deoran mastul. Sty dhaafv-\mov ‘oo tan MMH Tn.mhl_ -]n_huﬂ\ﬂ ST L]
6\1 e ~M5u5ao olwe brown ligaitic fe Sauwdolous | silbhtone , Blodk  woek ﬂ‘a..ssm
8 \rogo 5o | </ | N D Kitd | ‘ |
! N[ Sandstons Mbtmw maossive | porous ; used. : 1 |
¥ ?‘E CLmrsmon)é :i'-l-bedal’e:l dukﬁr:, Yo Lru-. .s.lf[,w-«w Fhis | s dotous L-'&Anb JH:!:, s4'w
9 | /BE | ZZ </ | ¢t (4 P__——rmirﬂﬁn ZoNET N ¥ ’h*r i ”i ‘ T
p 24 & - % Clajﬂv-ﬁ ‘7'{7 /ﬁ.-:-— wef .sh'deJ (jn _J Magive Yo “"‘“i‘_‘}" favucas, L .
- . et Bl 0 A D il 3 ‘ : ! ‘ | . ]
| e i | {
| | | l
/0 | 240 | 60 | <7 5-....&5-4, nuq.uaut ,roooas wef, Sae Sithy o c% -fujm}ucaf. s ""LFJ fw-v 6‘5?‘”' B (e
| |1200E | Bhee " | | '
P 136 200 </ E .—"""—_ — g‘gs ‘( - | fqonaion v M j -Shck c(ay beddin J ! ----- :
Tudes bedd c;ldremk/c-t/cﬁalf/c sfur_y , 'iy ﬁcdkjfy-& Jwéﬁ éuﬂfcm&
6. e —|go0 | Pl Sl L Shﬂfy ddo:rﬁ:loqes Jﬂld, VCIJ bmrmd _ I}q
| i 18 T werondded. calelubiios .shde.., uuu.l.to did calcarenites . e e
. a Fid iy : | I3 i
1455 N thase LT ] | See Geolagic map ﬁréyw&/mw: i A
I i ] ‘ '
¥ Sé'a'lﬁ 1:200 | ] | | |
| A | 2 | N |
| an L A dai AUSTRAL PROSPECT |
- cm - i Tl |




— COSTEAN D

T | | | S AT |
I ‘ ‘ ; ‘ ST e P
; | | | | - 3 l;gl
| ! ! 5
Cu | P | Zn |Ag | Gotgy | Ztforvo/ L Ptholo gy ' i |
g [ !
<4 23! g L Cors\omefnl'el e | woell \’L\’nd!.d Pem‘!i it bco-—‘bn vaberbads of n:.'ale ks w\':ﬁ ‘3“‘1“’ '
:  JISOE . 1 S b e R Sl
. Conj‘ommk scree | | ! ' I | ‘
5 /@0 & &/ 3’2 :Dn\omlt. , ik |, lawinay| chioeolate fovoon, bcdclm_ﬂ 64°W. | ’
i ) I ‘wue 5 GQWSQMC-A l&.wt-wmf iu“:y CMQ& clays . bcd.:hm& SG’W ] e
96 | /BBO | 40 5\-\ah. Black 4o broww mluhedded l:jmlh- Shales with mumov Codeowbceoos siltsioucs . Mnﬂ (& o ’
‘ Dolewile , o\uk ,J lawsanav, Silby Bcddu-:s‘ ns /62" w | Cuk ‘l‘j earkbonaceoss duﬂ- 14O[eSE , NF
560 | 2600 | 000 : Clayyshoue, mk.!pu& 3:3 lmu.-u. L Ovaueg olice su:j d.n..dg clasyey a\.hh--o :
— Dolowte ,dak hrown  black acecvs o silly. 'e.qu.j 1¢s‘?f blw, N
I | | |
52 | o0 |r560 | | | | | ‘ ]
|
1 Detowite lawinay oloe gy lavuww mimczoe.s = sa\b ‘ |
2 | 3/20 | S0 Dolawibe dh.!-h. olhise S il g‘b dolenitie | Moy |1J.3_ Qnmhuis. 3@6&.}.& o5 [sewm
| 1160E - FAWLT cw.\:.su ZONE - Ioh of -..:ak»r very frachured. | - B I B
/3 | 1080 | 1720 T Polete ofes gy i L |
i Dblowu ) d#}-‘& arey , ‘\-MN < Sl_lb- very frackuved.
20 | 26/% .‘/-Qz Dolermile olwe grey maasive o s-l’!lg.
: J‘ I __‘ - — U dE e = o
izt B | |
| HeREhs il | |
il i =P s S = i —
|
| | | | |
! HT70E [ 1 ‘ , T
| |
‘ _Clcmc I“MM M bmww ah-“S M O\Cds lassiav MJ\ ‘l3$"4§"~
96 }*4}’ 22018 1T e ———— <§T+,s.«, ﬂtl\oubse-.oiﬁc Crea 'g s-hd‘_g d“tl':'f T ‘ 2. -_T T
R (B P = .<5'.lhl.-..o. :}LA-.. clo_a.,:_\i L&“tuj lulo W. minor lawminas mou&ul A }5gtlp..a I.-_lq:.js ‘
| LT Zow
J %ﬁz\ou -ﬁ‘n.oh\d omuﬁi yellow eream clays feﬂjmus woustone Jowards -EMH 8:-« \
| Z80 m Ry e Y”Mﬂﬂong -eq;on o e.renw\ hmluﬁ.ﬂ °'“‘_j —30‘-‘&\“\3 045? §8°E ' —
Delonite, \m\-qbaud massive <+ KM\MV ySluane uhc em‘oouaccou.s sith dolam.li Be&ds-:j 7.
J6 | /-99%)| /60 --&hﬁi‘uh! ehec brou lk\du.\g lawinar -fu"ﬂmﬂ'-’b ch:j‘ -‘MWO\"“ ey “""“‘ e r ; 3
vc.ens“,‘ - 4"‘-’2’3;39\5“ ol 31;-:;.7‘“ "lﬁi ‘ clnﬂc._;j -’ “'ﬂ-o-n_”
56 /,3/% TR0 HBOE “k'-mn.:' ZoNE,  —
bolem-.hz, b*a:.b. whenquoos, m--lr fawhans -{-o-lk.d-c_l: LdMecl o-h o‘g&-mh Ldﬁ s Ilo{ eqw o?&/
|7 1| G | CRUSM | EONE | | ‘
/8 | BZoo | 97 i Dolomite Breccia , black plwe J"_’f ..Slu.uPQd mfkl" |Slunfnd Jr::-j Lfn\pw Sllb Aﬁms ,Jﬂ-nt 74~
/4| QBoo | 7570 T "T I e '_""_]' DR S Tl 4" S
| | | |
8 | 37 | 620 eE | i | i
| {
| f ' | |
/8 | 2950 | /640 | </ L T A RS — ;_ o ey DENTREE
;D-Ionmh .4&:\( broww I%q.,b:!:j |mumu' 8.1&1 -lr .sau‘ld |
820 (] {1190 E ' ‘
Z | & 34 . hfm..a o' chcpus d».oc.ol.al-e \orouww th‘u‘-ﬂéﬁ -grqduvcd Silby dnk .nUL-,?
e OLT  ZoM ]
; g A —— clemite , dorle lo b faam . | I [ . s oy ~
/0 0 -1 +- t S
8 (o /000 . .- C\o-:-_phu- -q»-lnq‘w\xmr Siby bcdtln:ﬁ gl W m&’bﬂ \«rmh,u‘ ‘Jm_‘? d'l'f".a \ o‘
& a8 24 </ ;. siitsbone , fm-\ ‘Omﬂw weakhered clamey €itkaloun .
m’[ [Samdstens, Loane qruy | el sovied | Crtalde saudstoue . |
_ 8 Aap g ‘chhw\z Io\m.k cgoua. + c_lcgq_._; Buldw-j sio | 87"1 | | [
V.74 200 2 b / 4&5 — | . |Silblove , Jq,rh. browsn d‘iﬁﬂ s.lkﬂ»“; | i i : il ' ‘
. e i
. Silks bomen lodoedded i 1¢10led o
DI I o s ’ 1200E_ '77ﬁ‘__“]? -:aik. 1}3&:&::&!: s S Saa.onka es. .
! - B |
|5’ e et R A . 1 - - i | e - —— — . -+
/5 5 6 280 </ . Drolomube b\q‘k' ‘“h} . ol !
I R g B _ ! 1 [
| k5 B e 61 | | i ‘
; qu N ERESS R fediad (ot N indae 5:?6’ d?o/j'/c m<p;‘5f.y/¢!véa/fa‘£a’i ance. | AR ] R S SR L LA R I _
| | ‘ ExEe | ! ! !
g il | E
 Scafots200-|— 1] ! | AUSTRAL PROSP CT|
? | '
| 5cm . ]l

I
! | |
| 1 1
| |
|
ﬁ




|

|

|
2l

J

| [ 4 ' ! ‘ I ‘
| e B I e B . o
| | | f | ' | |
________ 1 | ] EREES NSRS EREE 1 -0 0Eo1 (1S EEEH A1 I ] S0 ES0S)
B e b L | g34lish | 22
= | | | | i T
‘ | | | | | | |
o |2 |z |4y Iﬁv@y Loferva/ L/ Fhology | |
Bz \ SN , C) L™ vART LI.'.hou&u 1 | I
QR0 | S0 224 4 o So“j Delowailt , Tawinav olive 310_\.‘ bedd. g na%/3c" w |
‘ 2 4:_‘ Saudotone. | g\u ramed Silky lighd | brweww, Marive tex efs.| _ '
p ow 9 Al e = guvwou ne. |
36 | 680 |52 | 2 \! V3o actovs F g;?“'; thd‘ *\;:9:4 :a...ds\-.s\zg eén. b"\‘;‘uos . d:\om - ‘
s Sl b . - ik wacttied :d.&;hg el |
?3 M B0 |« y E. mr | jn‘:om‘k bh:m%b*‘::""d a;" m'hmdtmsmm‘u' : l - ’ 1‘ = T
‘ e . Siltshowe (bfown gy masaDe te Haiddly vedded a.wm..., ack, beddila (0% TN }
296 | 300 |</ U | | | | L. L
0 00 | < ! . - ‘
| 4 - ﬁm},’-g | - Dol--wk m_‘;‘&;‘u I.‘.;\_t::-ped black 5'-!.5 d‘:”j cobouwaceo 0s dolow T A . ¢l «3‘3 silhlouss
N PAr AV AW, "ﬁﬂ | i | |
. 4 1 ' i
| 8 Dl owaibe ;
25 |4 . 2 o vey tlaus  \aeho, en.-*..h.rd wil less silly coul 1. B.AA :
i 2202 1-12%) 9 s [ ey '__M“?“d‘rjs e Khowny gy , rcharcd s silly om-» e
- — : T | e
. d | 372 .
Z a0 </ Do\o-mk. Momide breww ole , d.u.oc pyrite v M\-uJ silky. :
18 3000 0 | & | | |
\I60E | lnﬂsﬁo«!. \.,\cu.h.ld cunwu mﬂkd i Gllb ekmr | i i_____“__ il
| | | | | i S | i l N
i | | | | | :
| (S e B % N | ' | l | : |
: % - DR TR T T T == 1 i ===t
| | | |
% ' H: Usapdlora | [bleadud  crconn brown Mmul.c 1
" 0 |80 |48 |36 \ 7 T Uagglona lawiwas f«m:j-ms bmwwf&oﬁsﬂ‘ﬁ_kf&«:*é'?ﬂ‘{rw
‘ 4 |
‘ A |
3. N 7 a— | ‘ Qg Lnddm.a
6 | 460 zZ |/ sy I70E e b"""’a': l“‘:“““" 3is f(-\si‘ . . RLAe i
‘ L Clagotons | “ - & dﬂnflo
| ‘w W 2/6 ’{9 ___J -f; - Clayskone -‘oltrr Iaé:\{— e f hr?:m l::?mw u:e“ Bed&td P'"’-‘i y Mo M“ﬂsl M-“ L“’["‘(‘g
‘ w&\{ | clma‘bu, well bedded pale J"tﬂ Sitly v 4““-.. Carbewaceoss I.-aL Bndn(;.:, ny) es = HerrE
g |\sw |50 |2 \g'"{ : {p-l.-..k__ \n‘lqcb.-‘n dask arey pasnie k,&u];s_ silky | speov ..!5 ...A.pvhed.«., bed “3 m;‘sf
| . 44 fE0 | JZBO | £ = \gm == Dolowidle — breceta, MM—V—M = S'ﬂj—h‘m_w‘%‘;‘bl’*ﬂ““"—?*‘i—r“&r“ ' -Je.-— ;
m ' Dolermile, oltve oy, Jawnav, silty , bedd. oFordsw miuor w halerike vere,
| 2 JRIO M 2 A | Fw\—'r“zo-ue“ 12 59::\» #.n-ﬁa tapuUs, qﬁuu; i“" .[wd eruok_ 4
4 —_ wcel ‘“-A-o i ml\"l
; ar .s s D-bm e, k‘f-dA bfb‘:)h- q:_:&k. whcun;ds.c;tﬂ:?bm + 40&&1;‘“ Lcdd :-’ 121/ &5’
. Py ) il . [BOE Silblows, u.l'ﬂul Ovnubc bvoumdffﬂ d% Su.d.-_~1 silkfous . ﬁc&fﬁ 7’ L
| ‘ 1 Polowt \t_ v vibke .‘Humrc.d Ol we bmw M Ladig "ny e e I- e
| ‘::'l_ Polomibe .‘“\-\E_A’ td JM < 1o b mu)w ol-.ut tlﬂul ‘n.nddua a4 W mines 1*'. uo-..
12 | 720 2280\ </ f - t,!nadou.n Y dolouute Silly c.la.aal |
:':* T Sibolowa laminar, Guast ? . bovizowtaly bedded
00 (RS el P TA Tubarb edded wira, siliccfied sSaudotowss and cravs Shik _._4‘14«:1 osy/ -?JJ
7]? L0 | </ faes , C-Ibfom m;? browsn ddjj cruo“d ’M{‘T ‘j
! F I
5 /52 72 </ : i (5 5'.1&40-4 (LDL\,(M\A ea.A.ouu.uoa seidy ‘ addu-a of1se, A Pl i
s [ T |
| LL] | Sas éao/@/c /vap #or syméo/ n;n‘s'/éﬂc-e |
| | | |
| | ? | . TS EELLN LETERLETE e
i ] : | ‘
llsmN | . AUSTRAL PROSPECT
Scale 1:200 | |
=1 1 5cm

- COSTEAN E

| l



| A 4 (5
| | 9314123
| | ‘ | ]
(v | P | Zr |Ag |Beckogy I/}r,é;*m/ ‘. L 7thology |
| “0 & | 1280 |45 9 u.z‘: i:\jsk:a tmdibrmb:ulb , waanpive Jo mmkﬂ bedded . L«.‘U‘uj 48° N' Sez,rqc.u:.e T“l’ Ej &ﬂft+ 10°E ‘
\ 3 S— waite a carbonaceovsa Si |
o e SMHM Lawm .uu_-.u: odhve e E&) da:r_g \.cdd..,s 144°/55° W ' ; : {
i Z8 S50 |20 | / 54 9 ! ”
’! —Do\ k h\ul assive do weakly b ddd hcb\ 20w ' ey -v ideyile! 1" 1
E_ —f ____fm_‘: baov-\-% pughy owd ‘:-‘Frn:}unn;c‘;'om;\gca+s¢2:£’\oavd i i atnd l"‘fj_f_"t' =3 }70]4?1W
/52 |\ BZ | 9600 | 102 i clm_:,:a!r&ae, while + d'ua.de cous Tulesbedded wih qrauulay galewa + Sfﬂrw.lev‘ﬂ-c mrevaliz ation. o A Pb}zv\-
| o )
| 5 ———— Dolorm {e lamirnay QM stnmpod black with rike beds Promiment i inlerbeds . bedding 155°/58°W. aud M?. 55 wW.
ﬁ A | 2.28%| 1-36%)| 25 i*‘" = 5 FEpsEa g | 5.|/ : }
Nz | | | 2 | o1 | | | | | | 7
’ i {
5
|z Ddomdr. Breccia , manive brown black ohive mottled sty | i e |, miviov qtz + saudstone fnsmqﬂ-s
a /. gm iy 3" . q sa
2 5/% / \ N Zam 'occnrv\es devy -emd-urcd. tﬂts"'umrc\ l J
-— ‘ I - 4 - - -~ -t PIPSSSES E—— — —_— - S— T —
I /4 fod;% LD /Z \ QFAULT. L. ... Black <mbom¢ou5' Lot Zone | m'w-\or snic'ku.l sphalevile mineralization
: I ' *
A3 | 2520 /fm / l & Silksione , c.hOcolak| olwe brown de:j, well | Jom#ed , massive , +exturecless. : 1 |
L 1 g H6OF | _ ! O S ‘_ 1 ‘ 5 “__.*I. S ]
| |
| ‘ ‘ | |
4 - ] t )
\ ‘ |
| % ‘ [ \ f :
: —t S N S LI [ S f IR R L L j
| l m | |
' (S 6k SRS i
#————T—-———Dolom'h" ccwujmous maigsive, concoidal Practuved broum olive awd silhy. i
B o I ) P B I 4 St sl BN S LA
o ———Dinlom}te Bveecia, chve brown massive eavbornacesvs.
. e aates ih Surrounding crush zone. disseminated vy miner 341-“&
' 2? 440 | BBO / ; _.55”705 dstone , bedded cm-rn brown sauds aud miver cays.| ‘ . '
i 6 | 232 | za0| -/ = M o\i:idbto..):.q;ndﬂcd. vevy ¢ cqvbaumous rmessve 4- lamanar s:liy. fm"lnsf -fno&um_, wes fodands ,C’au#
! < ] wq w -
! Faoux | ... Very carbouaceovs . f | t
| /8 132 2200 C/ claysione , olwe 3'?‘_} mot led s-ﬂs overlada by corbouaceovs layer. | | 1
{ Dolownie ) qrey  olwe, brown | Slane Jom*eci silly dolomite | Iveustoney neav Lault. ‘
‘ | 48b  Saudsione, fRable cuecdate  bvown . bedding 85°E ‘
f /8 | 500 /;w 7 — M:‘, MAS'E‘L:;“‘M ‘l:cak’:, l-vm:av ity calote deined , w-tdd_-’ Cavlboraceous d—(—-n‘c.ﬂ —
| Sandstone , Hial ceolote orowon Saw
! 1 ] i bro \ sq»d coqmn
| 486 *d_h_‘_—:‘\‘\vme: \a:-’:'-ﬁmv l?):: o ..:: <H Z-’dw\ \42 /55 w. | |
| ZJ So00 Y272 z ‘:,.? ! = |-|——+—-——Ac€n's , davik r-’ h?ad«ar?eddd ﬁ el = “ !
f | | an.._jy-m..c folded’, Tawinav , ua_ " yhdr-_j ch55 baddiiag l25°/6d‘\~ 1 {
| I Claysione dark grey block. sHeky™ elay. :
t /B /280 | BO |/ B T dowitE 1 Diown , catbaanceoos, =i bedded . ;i S (T e T
‘. 4F gd;tud;:“?ﬂ “-lo crearn laminar brecciated motiled Ifcley clays LgddMJ IS"M |
} | \ S |
Ns | |ag |er gt Ereci T gy crmam moed cloy | | |
i = Pnbnmh, cliocolate b"’“-"" 6"!_‘1 ‘
e e | x e O ISR R S A | B i ESE §
' i | o - | ; . L
i ; £l S IL See 15&9/0_9/:; map for Symbol reference SN DER e SRR ol e PRI .
| | | : | | | |
\ | | ! | : |

1550 N

Scale 1: 200

L T COSTEAN F-

AUSTRAL PROSPECT




Cu |75 | Zn |Ag Geoksgy /};Arm/‘ | ' 4 hology |

Sikedone . 4o s |davie brown . ‘ [
Soandsione, T-:‘?'\::A.d -f:wu :olcurtd Line qra ived ssts ond sidslonas . | |

2| oo | 17 /

| 4 .H-s-lopc airoldu‘ -uuu!s bedded micacecvs. Cul L‘_\’ cmh Zore. | |
| R 1 @ ‘1:“‘ e g e e g Pilied | w, | 5 1
I AF CleyStone , white Si clays. overlying carbonacrouvs 40 v awne ., 10" | '
Ve kg /ﬁ V24 -3 A I _ Sondiiowe , ﬂ\cdm-"ll?b {..,3, Srgwdfbmuu mucqc.oos gom.-. es. Jmu#t nbi\udf.i e |61£ i
i | (e <_ln30E £‘ S L St e RS TR e [RERIERS

5'0_{,5-“3 st&_v,,Inmma\f clays . 'ocdﬂms lq4 /30" W | \

/60 M oL |/

.l\ﬁm dark grey blady clayey silistoue overlying exttusive crush % frackuve zone, |
FP6 | 700 |/640 | & - s-sds\pne . cream yellow gravelly soumdstone. 1&0‘ Tnvh -&asmznl-s Manqauese ow Jo\wt surfaces, !

403} AFT Koduve zone, Ruviver lo east. | SR i U SR

.!4 480 | 420 | 1 kR ' IR Ry | 1 } *’. e wi—---——_-__ : ‘

S\'\)‘wt Aav't bm Sﬂhdﬂ bnma.l»cl u)ukl Ltnu. oS | Lcddu‘a& 27°wW

5-““0&(

56 | 376 | 3520 /

mmm nlnﬁ uanm fault zome, minov W minh within Zore. |

|
—_— ' B ——
|

overlies bedded Lue Jmned

e et t

/50 | B30 |80 |5

L _Dolomite, massive lp\e;k:‘ Sy {mldj s\\dtcus\dcd near fault zene. ‘Fa.nl% Zowe

e MOE Poyite

g | 5 |\ /50 | </

—— e e R e == —— el

| | i 1
' |

[é fza /750 </ 3:“:# e aﬂumd ﬁ"‘e bed&unﬂ GO w. |

| L0 oy —t— Chjskmt lvﬁ grey am GI‘b fat S‘Kkj dolomitic elays. \:cddw\ﬂ lIS'?.'J'S'l'W uef lln&oudq' T |
S0 /!7% 145 /4 D1 |) g G St Goleva | sphmlevite vein 2com hr widhy |, aHitude G‘T;j ! 1 J

\ |
e RS 'f‘T—ﬂe maséive | Pyrihe, Mj wet ddom.te elujs , niaov quar%z. @36& {
24 | 770 |330 |</ | @ |\|4mY] | | | .

24 | /1700 | 320 | 3L

T

|
%
™

1
i
|
|
S
|
|
I

I
. ‘ = 1 . \ ‘ | '
75 | 182 5200 | 22 i i | | | | |

e e e

Du\.n\k. Brecca , massive o laminar | dark 3r¢5 dolowmibic clc:-s bveecia, Bcdcﬂmg 54°w, Rodk F:Jn“'(

1160 |

q.\x‘ldhcsl wqqk\-j| bedded s\rﬂ Jo brawon hsn.{..r_ dolomibic 5lumfvj §Hs4m4es ﬁ“h‘;ﬂ';‘j carbonacenvs ven.

i | {

oy o ] 2 : S S Bel| BV § S sl Fecenn REsnseci B Sy IS U
2z /{v/; 230018 186 ﬂ;!.:‘_;m e Sands’rowc ew mq-sc mmed «fvmb\e brumn | { ! !
403 Eﬁi‘: g-\*.ﬂ'o!‘\t B 3 E :i i :”mam -y Jolow\ *-lr_ $Hs4uqcs | : [ '

r8 | 20 |reve -\ <t PR \GEREd T | | |

‘;';,c i——i—Scud5|4o~¢. \u\l-cr\azdded grey, cccc.m broum (coarse 3mu~t& Saudslwes with 5lumr¢J silkdbone 1-u¥a&&s (w«k\‘j

: N B N | | il B | R T tiaiel) Wi Sl MOV B S (R ek ___dip) T
0 | s | 300 |</ " I ; | . | T‘ ‘ : \ I !
s | TS toﬂ: gucrhm |rcm5“=ﬂ€ ! ‘
, Bhoe, ar d lawinar ligaitie siltstone. bedding 115/ 70 |
20 620 | 320 4/ 403 -—:_' 6-1-\—9\-30, |qu: awuuﬂ?“;d" x - ‘?Hc ;ﬂa&d e auds é‘ﬁ:’% sitdsfones. | | IR i Lol o
’ we, < ﬂolq. bvu.mn. Cravse ﬂlv\Czl s l
ase 113 . o s WOk Sl Sy The | SwAutets, edeiy ek feon of afie T |
Vg 77o (oo | </ V  k 1 _—_._._.fﬂo Sshane, darle g e_-j carbonacecus  Sil e  bedding SFL[GaW. overly: J'_ii.l-r sive -ﬁ-aéi;‘ri:"z'éﬁé-“ N
403 ; -—-—- +¢me d:m-‘:-a-{;c ;-’mmam an annﬂt- ch; !
5. E\.;;dv\-m G'taw:e| vm'b \':3 tucﬁlou Be(d&. a_. AL 7 5 détbaiea
0 ,2’50 50 ‘/ #6 1 - Smm, 3¢|l°v) ) v W -‘au\c 7 u}dl‘s;i'*ed » ‘::::,'j l::' e. e l 3
| ,‘&_ Claysiane | dask arey delom; tic ecldys. | | |
/ | iy Smds-\mzs ‘51“3 don\( ey -ks brou)v\. | | |
/5| 7250 | 5 A EREEE B3 ) B ] ) [F T e R | [ ,
4 1 o S‘Mxoret " usl& grey cream cloujey. w ' i | |
34 | sz20 | 44 </ = s  Sandetome, pelistal | well sovied | med [ coavse jrm'v\eo\ ?re_.j povevs sst musox| da:}c:’ mtevbeds | o
| | | | | | J1E
. ' : | '
d -l (Eaey g Dolomite , dark arey black ,uary laminar, Sithy , oy |55t iwherbeds . o S e 8
25 | 970 |50 <7 =t 9 AR Y -

! ' | -

B e e IR

e ’ |

ISZIS.NI 5 535 ] D N A I zwsmm PROSPECT
% 5 . | T COSTEAN_ G

! | h} ! |

)
2]
3

| LS i R T | | | | | | it



- - == =

= == B e e

Cu /2 Zn | Ag ﬁap@y /b){’f’}’d'/ |_ Az'z‘ﬁa/‘:éy\j/'_ : QB@JLQL__

o ' . T (WM SR MRS SEBRE R S S i) LI [t wa

25 /750 1157 | 3 \ ( : L P arey H‘,“",',"?“ﬂ masibwe ‘\o lawinas | rmor ‘*""3’“‘""‘ ite bod.s i Ledclug 6o° i :
- . =i W massive [Zac. eialization |, doavse ¢ gn /5L crystels withe black 4 wFTc 99 r.7 .s_"‘_-'ZSZ

e | dsowh.l»t b-m:mmmm Saﬁb’ . sr.cke..s.d-d‘lf” doco::‘.jﬂz chys. | l Sa R _f y :

|55 | 285 17502 53

1

= oa _ EE S s ] e
176 | 290 | 280| </ dclyk kUak Shdf.j Gl —man -lo. w‘ﬁlamw\(nv Yniwov 'ﬂm &k]mm,.ﬁ!\fy'mﬁuh&& =

—-S .’!m!\gf p&:k_bdi_.m&l e.dle.k veiviing.  Beddwa ww_,_ el R : ”; : i Lee
-ca s =

C4°w,
e —Dalowmite, black < ihe pdr‘:-j w 1 =
Sitslowe | 1 Ackowaiic “ﬂ \q.t'?nq ay ctedus 'J""’ dajﬁ silbtoue u-d-e.-‘,gd;- b,dd“‘J P P Y SR S e

Ddom\k mi-JonA.d Sikdy H-ok lawwnar Joton-u#c md 39“9\.1 cream |awminay | ‘hﬂ'd l-fm'beds MmT’ T3%w.

/6 m /—2% -(/ FAuLT ZONE .¢,\¢4—eusw¢ uusl-\ Zowe il dch:j ;jtﬂwm ' fumamo-:a ha&d 5& do‘omuk ‘ ) i !

Sl e L = e S—

1120F

D:l.::n- ehene Mﬁm ols.'.;ed('%G. eréﬁa,.;t; J"”_'f SJAB. Zone Ladj -frucl-ured

Dotomile |, sithy . black “-""m aceovs breeciated Lying iy dos; ponimify iy 4o faulf zoue. Fs_[t-ﬂxfsit. 28w |

brown eaream vey , laminay sSiHsfome. | I =
4o | d9vo| 640 | 3 e b I e o ' |
. ‘“% .bhmw'&: ;:u.m 3':’;5 Iqmm'c:ij Md“‘ m-:’ chnaf df{"e‘{ C(mss Ve f{jn fzi,,; 7|F —

B s e anrlared Famed . 6‘?' |
Ve ¢ )8 M}; /500 | 19 i ﬂ-!:“'( N 1-“.\0‘\0.“5;:“0&3 aveuge, vf:wgdz‘?m:d m;ovm:sb‘fg g&«ttd clayey \ro\ns&a-e : I
H b .'IM T_._‘gng Mexe ra 33 !Z' ous ." a g. 3? A OATS ‘ 1
i ; ot [ | ' | I !

/05" 5&5% 2700 | 20 f 1..,.,97,.. B q«.&.k xmaw.a povevs | black , \pwwr. havder relick din bed "‘"t‘r“‘:! 35°E .

- P " .haus#wet omuae broww < | wet vnoﬂhd Lervugimeos + soft. ——— R T, SR

O\ s 70f) Zwo |23 | Claushon .«:’ fos \meg o) "3 | 1 ! | oo

¢ AF - Omuc y evauwde browa .:ctruﬁ\nod.ﬁ i ) } I |

_mf Ch—)w Pk + yellow shdky | hﬂvﬂ‘meus Class :uvvoundtu\d wousfone cove. ‘
Troustone, coucretionary , hard masmive dark lorawn |

|
3
£

55 | z05%| 2700 | 20

'_ } J LS o w“ 4 ! ‘ } -
- E WM:.,“?‘MM‘&. “%{zs.;g,“m e —
i ] Claystone WUQMOoVS | qri own  och el  ywo Maa d.u(Sc .al'uw\ cloys . Ferruquous
47 | 3659 30| 17 Y dre 9 ' = J 7 baus fomclert
36 = _Sitkskmc - fe-ruaw\.»s yellow | white doscj I i ! I | grofsris

|

| ! t | | t
! |
: |

Dol e | 5’.“3. \t3h4 3'3 tdﬁﬁaa(.

/Z | 200%| dboo | 7

o= | See &aé:_g_g map ;6/' syméo/ rqérences PR i e e

|
l ‘ . | | \
{ 4 + { ' { |

| |

i '**Iaoou * S =sEmmmm e T s S e ! T e *——
' seaamoo = == S FEA PROSPECT—|—
< - 4 . = ** COSTEAN H



| | 5 |
£ B d=dog)
6

Ce

Ve

e

N LiApology |

i 2‘4

1.65%

20

|-
1950

' 5750

85

4807

1952

— = classie

— Peolor

M,k’v

-‘k i Srﬂ»

geag sheky.

e.'b

low
sle  bla :p.::‘:ﬂ_-j 3;::-'«:—- :

lc uw“f s?b

AJ‘..A-.J-A

sloale

&4

ltﬂtra:L White

4100

5000

e, dnfk 3'?_‘]

T

Y vary wet ]
Sft m

Lh:k& ‘Srlﬁ

3 —
d!%h mueraliced  alic
e

credm Lreccla - i
cream  Sideride

SHd‘J:“.".d Massive Swelmy Jd;lpmi#r.

_____

btcoc'ﬂ.-_ |

6 | 750 | 2100 |« a3y R e e SR | ‘
L[] ] —— =i B
SON | . B e s +.| E— B S Eioe
ScaleNl 200 (Looklng NorthT | ; | | ' | '

S e e St e TR

= - EEaEsmm e EEEE
== EEERES i R R %
i A it Mt e s sl ol Awsmm [P[‘R@SPE@‘F
5.926'&9/ yxmqgﬁ:_gmvéalm;; | | | COSTE AN_ [ . |

[~



e |
(B}
SRR
| il
£
-3

__1100N

|

L.u_ __J_.S‘éf_éhvdgy/Mg@

|

zﬁf_gmda/ [aﬁr.‘«gqce

| %

G| P, | 2o |2 |Gty V;ﬁa@y \i §_ i
] . . - = J L____ +
ﬁ‘; > 4 %*“!‘M“ﬂw‘-m larminar --cddm_’ 52° w. g I
| /. ‘ » grey creamy, s \clayey| massive
s \ 7 ne , dolemibic, dark orown black &n.ohwe-l massive 4o -“ndtb Ledr{c{ﬁ?:ubnqcuos i - ;
t : . S RS R 1] LA S IR 1 [ -+
% 501 /_5 -4 s.n-sk:!u. Breccia, mothed 3-3 crearn br-un:,elfé-o ‘-shl_-.' -ﬂw:}ured wrl-mc“’ chevron Atdod cla:je:, .s-I’BJonc
! . | ..... s - 0 ; ......... = [ ' 5 = }
il B ed 2 @ T ]l&'ﬂﬂﬂ motlied J"E'f ydm 1m _ﬁfuJJf 5:5 ik lgreer.h, minorr! 7u¢r#z ﬁa\émmés we’aﬁ& -fcwu‘ji-'l?q
55 220 5 % g sh.l:f Dolomite, ank grey very ﬁudured onrla-n 5:, flfod ’bfane a-d abo [m:.». bmcmkn’ saue(aﬁ'oncs
= stane , black ﬁ%« | |
* S ¢, mofifed y d}g broum brecciated 3iHstone .u_, i30] 32.sw
25 | 2600 0 3 T stone | dolomitic 1«-- war ) black fuum 1 SHe ucf. rvor freoh #«vaﬂs of caleile yewned mfduJ.ks ;
0 5 k-- {:‘(‘Lu\j\ho u;?um ofive clayey sil
y "33’ fﬁu - g e Xl
£ -5, imous of-:jc deﬂam Jrf:, ‘Jew e Wﬂjlj ﬁ n:jmau‘swc,dr:_:{g g’[;u:
* = o "l = { shd- v Si “3 Jrey ie_x, |awswaa v i-..s.#\ minoy 'ﬂuuﬁmoosamc.s (ducto r:jnh") I)OMW\.S 124 [75€
| | 4 |
[ S.Iblouc. , black,, c{olamrhc . ot 5.,{- m vock DU°/ES°SE. ‘ | |
<Z 60 4 </ |8 1230E3-Hshu¢ Sheley brown mdﬂdnﬂ orauge | yellow bvcuw'n -cetn.bmoés fackure zome. [ |

|

+

Scale 1:200

5cm

,i
|

S

L}

AUSTE’{AL P@SPE@TF

COSTEAN_ J

|
',
|




! | | | ‘ | | . | |
| | g R0 S ot Py Y o Wl IO T
| | ‘ . ’ ) | SRR lai sadid Feanl REE 0B
| I . ‘ | { : ol | Ezd JSsEpapy ' )
l a i AR ' Be88 OB LEDS |
Cu Zrkarva/| | | | 2/ /Ao/oyy | | |
H10F sudo-e lcacepos fawn lorewn titer bed ed Wit veddish | silia Tied 1o | f: E
- [ Lagll wier v \ ey aied tnd sfones . dd 13073 E.
<2 e Saud Stone, pmk dau:c J"alucd s licied Porou: .bedd-ka ;zo'n:s; T F ~J '
4 n—*—_‘ﬁ‘ﬂskme M‘icqr.eno;s fom by y tnferbedded with veddisl sili aﬁd-‘m\e JmugA P 5] O I L 7
y/ f ! , . 1 -
6o e Sanditoue , brown fo 15‘\&_313. __micaceoos _.9315&_51%1&_&:&4&5_2642335,
/0 .5“4*-45""“‘.; +uboi v “J'own , edium jmiw:c{ ast | rubuJTi camfnsoJOfsumﬂed wWhile 7udr¥szths.i
. Wl — 'sm.n.d.-ﬂom : bvm‘ micaceon ity sst, l:culd;&ﬁ ' I'ZS‘I 3C°E| e i f = =i
160 i Sandifone , -'Cc-rﬂmaas : juqr#z veined|, browm  ssf -tx-:l'mmua erushed |- Faour zope 7 ‘
| ————— Sikttane y masiive Brmu micacecus sculna sitstone Y iy lamimay mierbeds, bddmj - g Ry (R i
290 63'0 /73 /3 e "___‘_S G-I-droq«. laminay 1r--'mm:ucn-.mg. blo-..m J"ﬂ:j a.H-w Bedd..uﬂ 827w. | |
A4 o0c BN L i read LEER |
- [ A [*——"5"" Sa.dslone, motiled dark agb....«t + | . 1
g/0 | /250 50 & ez ) Swale vaterlondded | Lot X: echve Iorm:i Shales, saudstoues aud siHstoues ' 3
{ 'i e s.a.,.am ‘I““"*’"‘f y vty “owtovied . - Bedding 360}6?,- 5. | | =
w50\ y250 | go | raz i ;__—_SMAM. wherbedded coarse aud Que saudotoucs lnlodij cruched ,m.u:u adevite. E«ld.-;_, lﬂo‘/'.rtf
e } -:'-._..._...4._._ Semdotoue, coarse 3«.“.{ ,g.alvufe wet ' | Solhated . rlmor karkl dady fones , bcd{; 54°E. |
/45 szz’ &0\ 6 ABo- 4 4{:111-_‘__"' Saudatoue, olive, +n.~k S\rﬂ.dotowﬂkc duau:Jn:J upn.hyd$ 1ato & él*e!q{d bo«r)n coasse mecd' &st . i
LA _--t—::_——:'m.méd-ms, me&\e.i+nlua bmgu_fh&d hlqdﬂ 9-1!3#, ,J ! .
| w"—'—}-—-—s.sudabu lawmatia ell Lue d, frial ' 5/ B1°, |
240 /' foz / ‘Ioz 8 D4 =T Wotone ,'bln.ck :i‘lon;i-ﬁ :u el 'ﬁ;,# uuue f:wmqv kkmfna'j lovesoiclal i m ssi{- /jz;‘jﬁueuﬁ
‘ 4ur . . A\”-"r ! &Mzm:. llu\uﬁ'Q; ‘J %\h f ldxus 8S°E. ; s m l LL
| At e Byectio < v laua oS e w , Pyritic i bhal wE
38 |0 |0 <! 48 LE’_ el Ao Shale :“‘iwﬂl I:l(-k bslrd(msTM ‘5\;; !a w:ow Elhﬁn:s Jr i ”ﬁ ‘J H‘w T‘J | Kk g |JJ‘“ M'k
1 T ,-’,..,:;h ~ f305-5|%“ X | ATH ]; e | o : . , , ! o
22 |75 |3600 | </ | “aet ool &m*"z::",- gy, et 7‘ L e e e e
Awl r-"""'-‘-'- il;.k , b qucq’ ey | : |
. . i ‘.té’ ; s. @E":'&?‘q*mqv 3'3 nnJ T ===t s - MR | % PO A : e~
il il cand RS IS | SR SRR w.i;.....mk g g,s S eedee L L L E e 1 |
[ e R —71 | i ‘ i !
6 125 7900\ </ f " _-_E";—)!7—-Dobmk dowk, gy & b black. m‘uue -le:l-uveks;, hard £ Ejn‘l'm as qlnsscmmdms aud uau.lql's |
| (S . i B4 % L3 ey ) e stin seien = [ @ manal| AR feult
| B smlwe Meﬂls ﬂﬂmdolam{-c thain (nce(s < Sowm uuﬂ(t lamimas L,“u.. S5 457 W |
20 |20 |40\ <1 | . {J | sodry 5 |
| | l t
22 | 340 2500\ </ 11 i3 .“',""—-"—*""—"—Brew- .sdum-\du n.+-c Lru:en Imem- -Eﬁwm 'llnSan " 1.)-:“‘1 uwucu#ed wy dolaviewite molnlt bedd i a'P"
,Allli 1 f{mEndn-u 1 Sithy - cd?ng .cTuau--H. veinlet d.lwﬂ 6l 1 et s b
/130 ﬁ,m /,/d 37 l i R"""H. 5¢d--~¢u+m_p anqulos k‘suio vaondzd- 3- iy \ovm,\m,rvmml\':ed mif&\ja.l:ua. M-Rut. dtsscmmq:ﬁ‘ ; Jn'r’-q
. P& Dolemide , dark. &_5133 mynot _caledfe u | | ‘ i ! —
- Q-gcan ) wmewt I ol a V\t"‘t. . 4 |
J2 3/00 /'0).: 5 n ri{.ln—;-polomehs?ulz “Ss. uaﬁ“&{«fzﬁ df-i-l-u;‘ekss Erecm;! ' LT ‘ | il L
| N 4t Silhtowes, laminar r olomitic . runer cife, Vewmidg. | | 20 e e
/8 |zs00|r07| 3 o Broseial, Sadorautosy 24 yﬂ*j% FATEA: e §BIER ) | H | |
— s -..__._,_w..." Lhﬁ.;kﬂx-_, convasty  nedded , ity | | | i ia e
26 | zzo0 6037 | 5‘-‘."‘—+—aa:,=w Jiquet 'Zrﬂ cream ah‘:@y lawinay L/ bedding €7°w. | | | :
: . AE ‘_!--&—-—f——bo\pmac silly, laeivar dark 3«3, dew‘\j s “J info | alered shuc| deuse st?!y. dolomife tasfwards. | | )
/8 | 6400 48;&/ T {: : Dolomife , metted olwe green bm«x 3 h-ud alleved | deuse, s?ﬂ:j dolomife, -4.:<knsid¢\(j vejned , Vughy, i—ﬁwﬂecf.’.’
1 bl — 506 — | - ; |
zz | 8200 | 1708 < / ‘ B ‘{ | 1 _ ;
med i . IPREE B cpaa b gy Bl S S Ean ki nanas nn ke RS BEEARSN Aanik na
SRV NenG ||< Jark 2 ﬂom dolown e, [ i % 0 L 49 F ) d] i
/8 |40 |rosp| 4 | SfranT, i’f':,.,":g gﬂg-‘ac hhcbﬂ-“:: RERR IR Ad R eas e as aanet IEa Rt REARNRSas 1
' : ——---'t»bvw ;3eloo) ormuqe k.qu«hc-.—s-aﬁ- ola. "; e SEPSEETEEREE i = i 1
/25 | 6:0% | 5600| /5 capiee Xy '"°:’f ST S @@‘J"’i : f’im‘.‘é’f{;" e RetEEs :.y ki dl |
4 - e e WA B BRRICU e SR EHICuEd B s i T e S 2 [
| H ‘ ' e B gl 1 I a8 L1 :
[0 5’“2/ 300\ 7 I ‘:teuar\umt Breccia, c1mje uack Lau, *"J:mos.“é nmuﬂan;irdms‘,‘f%ﬂrlakﬂ masdike mdo"oua:]'lmhs wa lpnidq
, : 3] i i ' i i |
/(7] ;5'42( 2200\ 19 4 m__,.—-«-—S‘-[b‘o-qn. very Iﬂ.whuqx ; -mﬂe, md- clam silts. llreunés 014/ 84 °E.
| || =760 | | e it e
%% /.ﬂ 00 | 4 S c'aas{--o:,, Hack I'-{-\cls wed | c'ﬁ& ! | . f '
| e Sedtune | eslied gragficbite. 'Ls'ﬂ»‘““‘*"“"‘“"*“' : "d‘i“‘ﬂ""“"“m‘# s i L
/0 | 7000 | /G| 3 “_‘m_::/ i Peksibe. . M‘ﬂm_‘,m d ‘ very | porsst , Silic ifred | silica| dotow e, koney b owom. woitl] mrines gf'lbllulic;ulubeds.
8 | 200 |20 | 14 8L |~ .. —— q;wﬁm?'d:wul < mm‘ﬁ 34&»@ M.:' f:u:uei . o 141 . ‘ . e
PPN [P I IR N -, o e . oA i Wi i il i Wt it L o ol b o
| ﬁ 1Silicn Polemite, #"T‘J'”"" motfed, hasd, ldacked -+ P"”’,e,i";"?ﬂ. ‘?““'."?7'.:'."7".“". mtevbeds of ”n”g".‘"‘."
L s YR e e e itola? | | | '
| ar,  wibar £ 31 “e i H |
46 | 1730 2 P E = ._—:.Ium.xgelpmuk m\u'\ =iltslone ulerbeds | [ |
| o1 7OF - - — . L - '
1736 N el 1 @bjfc Ve=/4 )6{'" : SRR SRR (BRI A 5 B0 s ‘ =
\
Scale 1:200 s it b i) é\ STRNL PR@SPE@T
T 'I' e e —t i e e e )
| | | | | | COSTEAN K
Lar 5 cm J;-ll g : t . {‘ ! :
| | | | | | | |




9341

o

COSTEANS A TC E - OCEANA PROSPECT -

APPENDIX 3




)
)
o
s
(o

S
3 3
: FoooN
L J750N
Sm: DESYPb, 20X L, K0 g/ Ay
/Zm: 2874 /B, 0.43% 27, 48 g4 ;C 2 /
. 3700N
(E)
Jom : 18P, 0.07% 2, 38.5.0/¢ A 27m - 62/% 7, 169% 2, 34/ 5/E Ag
/2m : 206 A, 05/% 2, 53.3 5/5@
Em: ZZXPb, 047% 20, #3/ A [3m: 5-30% /B, O X% Zn, 10-29/lA7
- | f‘ : ‘ ;
L EGEND | R | ? |
— e == | | |
4B ‘ Sondstve : e e _ l . ' e
Forrepgerons chgstone OCEANA PROSPECT
4H
Zotmite

7/ Croek

R . ~ | Scale 1:1000




R SRS REEs

| M s e Gl G

=% *gt‘f tt

w | P | Zn | Ag | L Fhology
Fole grey sitrne, clyey i ,abeu.r .mm.- éaub’/y /,o near verrooz/
A Yelbar CW Sy/sHbne {
/50 |3wo| 200 | /
-_S Sk grey sviisitvae, c@grﬂ,aérar mbﬂy i %é%/
3-5 T SkAbne os adbons |
290 |s5900 | 3500 | 2 is;g sty grey by i
g i
- QuarFzire conglynerart, M@ of»nvy mer ooy NN,
I
= pe ,
FAULT ?PY TN EENERI e eh: PRSIt e friesd] e
LU sty oy S
350 |z70 | 2000 | 3 i s e EES] ettt
Vertianly ooreragping sondlstne, fawny - grey 42 color
260 |bs00 |00 | 3 Sandstone os cbove, mear verfian fo Srasply djppixy MW
T
20 Haww Vo 1 s Sondistbne os above ; : l
Incurafed groves _ . l : '
i
WATERACE |
|
B’ |
3745N
o © ‘ |
/30 | 300 | /45 7/ & e b ® !/nf/mfén/ y/w‘ﬁé} Mé 76 /y W
£ = 13740 N !
o =] o i
o [P s B 17 L Indirated grovel os abovs |
Ojo_ o E o 3755N
L See GEo/lagrc map for .
i v St G  OCEANA PROSPECT
Scale 12200 PR |

COSTEAN Al




139
Cu | Pb |\ Zn L rthology 34132
Grey clay
46 | /o000 | 3700
Bmam/_ya%w rmottled clzy
0@/_,&@/7 aé/bbz?f/'& r{ﬂy, 17 .s‘a/;?; ,p.é::ar v 2o d
170 | 200 |50
S Mottlad ye/éwx/ browur wef clay
80 | 2300 | 3/00 § MotHled yellows [brown forapge clay
Q
N Mpttled yelloc /brown cloy contrinirg smol peds g
40 | 1500 3800 % /‘éffiryen{mr moreria/ 4 & = '7/
Q
N
Moties ya’/m/éfaa/ﬂ clays arr?h minor A’rﬂﬁoc/f porethes
2Z | /00 /950
Morrapr fematYie parfhas g cby
Mattled groq /Faer )/ brocsrr clay
Yo / broar [ oronge </
90 | 2000 | 1800 Merz /e frgzéf{y ,:{o/b/h{"y reley pyrite
1350E  ( Looking West) OCEANA PROSPECT
Scale 1:200 =< = =1

See Gevlagic map for symbo/ referesce

COSTEAN B




934133 133

LA hology

Sondstone, grey wi#h bedding. (D 45° v

- Samdtnre I ' weatherad # o c@gy atbre

Sandstorie as above

5;’93?6”5 = T e ST TR o 7ﬁ s ’7g7 e
Dndlirores grovels ' ¥ ==

Gllospe zone e 7 fool/¥ on 37/ZN

Meta /17 fnar/ clays {-11/%5. ﬂa w‘.’:‘z‘Z/é .6&9’0//7:7]

Metr/lje grey c'z?jf.s‘ as obove

—

1525E  ( looking West
Scale 1: 200

5cm

-
=y

OCEANA PROSPECT
COSTEAN C

See Grologic map For symbol reference




134

Cu | 75 |Zn

L7#hology 934134

5cm

1 | 4 Entramce
30 | 1000 | 190 1 [T K oy oA
| ; | Moino sezndstone.
I =7zin
40 | 720 | 36 2 Moina sandstona
| 37:I6N | |
/80 | 1800 | 175 | 12 o Moing sandstnre
| =71
i e
30 |00 | 290 | 1 ‘ Moina sandstbne, wezthered prechmnantly to a sondy grit
| S =706N !
E = Moing sondstbre , sfagply dipping M.
h {1 |
180 | 2.95% 5000 | 60 ‘§ ; ; c/g;' and gri?s, silty and Sundy.
3 i | leht fo merr/ e w7 Color
MR L. O mewtt g2y i oo
-0 Jid
o i
310 | 3-0%|3500| 14 |}) , ﬁ/ém/f@ sty cloy
B\
330 |2./0% ;arr(:rfswoar c/czoys
/05 |9500 ,téwz\;ygpac/.r c:éfy an? occassipna) Block i ey poals
/5 | o500 Ferrugenous cflay wih imior black oy
Zronsrone oufropning, massive w7 rno visible barlring artirvae
Ferrvgenous e/
ol e Tronsrone os ag:/s
55 | 7600 FRrrugenoys clys o5 above
46 |8500 Ferrygonods c@ Zorne
80 |34 Fﬁ-raymaqs c'/ayJ s above
%0 |6-80% Ferrugenous clry zorne
85 |6-10% FErregenous yelbe/ brocwr cloys
55 | 27% Ye//aa//érmm rerrvgancuns c/zys
S L Ays oF phove
55 |6.200% -
d Gravels 17 black c/.?y.s- C Fm&aé(y D)
end of ferrygencens zone, ond g/ costun diwte river
. See Geolyyic map for AL
1445 . symbo/ reference |
Scale 1:200 OCEANA' PROSPECT

‘ COSTEAN D




934125 130
Cu | Pb |Zr Geology | Lnrerval
Y 1472 E
Y Griey merollic /o
850 |/6.8 74 | 6.4} ~
AGTE /efch/yrey c/zy, V/&JZ@ nerc/ised
360 |5.95%| aav0 Grey. ofive, 1 oy
14672 E
Olive clay
MotHled grey. ofive cloy
85 | r75% 5200 .
Outerapping grey swmdshyre 7 (=75%)
JASTE —— Mottled grey. olive grey
36 |r85% | 2300 Meta/lie grey clzy
1452 E
270 | 5-257\ 3100 Motfled grey clays
1447 E
410 | 5-30%| 5200 TR Mottled grey c/ays grading inte ferregerocs clays
COSTEAN D
- 1442E _
195 | 3-/07% 5300 | 36 AF = - Block and yelba 72rrdgenods cays
; = 1440E
190 | 4. Zrons# 7 % b 4
190 | 4.60%|5300 | 28 N bne our 5;%&-/ ?%C/ o Aord ferrggenos's clays,
135 | 190%| 2400| 60 . Jronstorne overlzir @ yelow-brocrr )érfaye’ﬂocfs clay
75 | 200 | 3400\ 37 T Metolliec gréy + fercugenous <lay
75 |2700 | 1700\ 22 e Motfled grey, yeltoc, browrr €4S  with minor ferrvgenous areas
42 |4B800 S /e
4 2200\ 27 Ej | S Mottled greyd- yellow clay
s0 |6z00 |20 | 70 | : e Yeflous- grey moftied cays, yisible bedding = 70E
= LN d
44 |s700 | 2400 8 \E i e Ferrygenous c/zy Zorne
125 | 3-25%| 4300 | 44 & P Zronstane, bord an overkriien éy Serrugenous ez wist Jap/a,/u‘:-;y a 75 E
30 &i‘m oo | /4 ; o Zronstene, overidin by Serragenods cloy. Mo wisible dips
8o |3-50%|4500| /6 ‘_‘:J PP Zrazstone overlasr by S \j/e//ow Srowr? ,@fﬂye/yms 6'/635/-5 C4F)
90 |25\ b0 | 1t 3 o Ferragenods c/ay with westward dppig lmb @ =40
Y | o = o
rvo | r51%|3800| & E i I T /%v;é/ymoas zore, fo visrb/e é'aa’aériy
: k2 Jyellow! /i clays
46 /707: S % b 1414 Mefaoslie grey c%_ys
32 | rw0%|éz00| 3 Farmugenods c/ags
1412 =t et/ P
65 | 7600 |5800| 8 h’f{‘h sog Yelow browr, ferrqgerouns c/oys
|
RIVER
BASELINE
| MOE | 1oge
/4 | g300 /-452] /0 F ==y Sy mottled grey cloy
: .S'/T//j mottlec! grey <loy
Nl ‘
40 | 2357%| 5600 | 100 \“1 A Mottleo! o) rey oy
'S s silty moriied grey cloy
- iy
k b
\\ g
a2 | zosy|600 |22 | S [0 Mottled fongrey clays
l Boulttors
1Z86E
ROAD
|138I1E.
Y/ 6500 |\ 300 2 [ﬂ/ﬁfé&%ﬂr S/./é/ f/c‘_?yd" /k jfd&e/, m/;)ar 0\70/)/7:: /;;a/ﬁér o0
IRT7E.
24 2020 | 4400 Vi Srowr S/‘y& f/0’y ﬂ//yé /oﬂ:éfémé‘é’a/ .szwa/.sz’ams“, t/ﬂ/"f’ol’df/ﬂfb A\j’
carbonoceaus moteriz/ in a ok browr sy oy
IZ72E
4 | zo00 \ 0| 3 Interbedded sond samms wi¥him sy oy ; 2y /5 browsr
Bedblng along sond Seoms (Ffown -@,ﬁ/é/vwf: ) ~60&
1S E7E
1t oo |20 | 2 Lnferbadiod sk and (fah drows, sy ond soncly clry
. overtyn by carbonaceors matria/ -
1362E.
8 /90 | /o0 / -
< Dork browrn silfy somd wi?h Fossite (Jeaf » Spiter)
ISE7E
6 | /o |6 |</ Brownr silfy sond, with larf Fassils amd carbonaceoss morerie/
i IZ52E
2 RS f; Brown s/Yfy sond, overion by root morkria/ i sondy makix
IS47E.
8 |e6o0| s60 | 74 . s S/% o
\ 5
%\ 4 1=47Ee
3 : Soncd sample faken, brown and STy
22 | 7200|850 | /2 ° :
o Lnderares gravels
% IBBIE
N d ' o e
) ﬂaﬁééraao/n c/gy.s‘, y./,-;/ﬁ/g ém/a/,;zy ok f@/\ffdyﬁ//;)ﬁffﬁas' ~ S
24 | 2.20%| s200| 22 gravels induentd 1 plrces
.. I332E
MotHled #ahk/, — als?
2 |raexleo =) B b bifed kahkl/ érow/:.v clays - baddipg 75°E
‘ 1327E
3z | &30 | soo| 32 a _- Mot yelow (grey cloy. Cavse glcials vnobrionr by o
§ i : i Fone pesble farrdor.
S Y
§ $hid I322E
Q
o0 | 9300 | sol20 | v e Groy and infrbadied metlic grey by, Sading rmisace B
% F overburotrn wel cemenfas’ Huvioglacial yfi:yg/g, 4
i S IBI7TE
E YF
3700N N OCEANA PROSPECI
\ : : | :
Scale || 200 3 5cm | = —IANA PR SPE@T

See Grologic map for symbol/ refbrevce

COSTEAN E




934136

APPENDIX 4

DOWNHOLE PEM SURVEYS - OCEANA HOLES 2T-80-7, 8 AND 9
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AMOCO MINERALS AUSTRALIA COMPANY INTER-OFFICE MEMO
DATE: - January 14, 1981
TO: B. Roxburgh
P. Jones
FROM: S. Collins

SUBJECT: OOWNHOLE PEM SURVEY AT OCEANA

Results of the downhole PEM surveys in holes 7,8 and 9 at Oceana show
no major anomalies due to targe accumu1at1ons of massive sul fides.
some small anomalies in the profiles are consistent with intersected
mineralization in holes 7 and 9.

The absence of any major anomalies has three possible causes, lack of
conductivity, lack of total volume or lack of continuity of ore in the
vicinity of the logged hole. The mineralized core is known to be
highly conducting, indicating either lack of volume or continuity.

The absence of major anomalies is particularly disappointing in

drillholes 8 and 9 which pass within 60 meters of the major
intersection in drillhole 2. Any large sulfide accumulation
surround1ng the hole 2 intersection should have been 1nd1cated as
'off hole' anomalies in holes 8 and 9.

Drillhole 9 exhibits anomalous activity on late channels between 120
and 140 meters in a zone of minor sulfide mineralization. However,
stronger mineralization further down the hole is not indicated in the
PEM data.

Drillhole 7 shows late channel anomalies from 160 to 170 and from 200
to 210 meters with the transmitter to the east. The first of these
corresponds to the mineralized intersection, the second corresponds to
a zone of abundant pyrite on bedding contacts.

STEVE COLLINS
SC:jm



APPENDIX 5

PHYSICAL PROPERTY TESTS - OCEANA DRILL CORE SAMPLES

by Geoterrex

A

"~
iy

W

o2

G



249/ he. &

DATE: November 21, 1980

TO: B. Roxburgh
P. Jones

FROM: S. Collins

SUBJECT: ZEEHAN DRILLCORE PHYSICAL PROPERTIES TEST

Eight samples of drillcore from the Oceana Prospect were sent to
Geoterrex for physical property tests.

The samples showed a wide variation in their electrical properties and

density.

None of the samples showed any measurable magnetic

susceptibility.

De;ai?s of the test follow.

Hole 2 (2T7-79-2)

Sample 1

-Sampie 2
Sample 3

Claystone (from 98.1m) 10.6% Pb

Found from 98.1 - 100.3 and 117 - 121 2m surrounding
sample 2.

Density = No measurement

Resistivity = 500 Ohm-m approx.

Chargeability = 10 millisecs approx.

Massive lead/zinc sulfide.

Not tested as sample had disintegrated during shipping.
Ankeritic dolomite (from 146m)

Found from 134 - 173.5, 176 - 199 and 229 - 236m
Density = 3.0 gm/cc

Resistivity = 480 ohm-m

Chargeability = 26 millisecs

Hole 4 (ZT-80-4)

Sample 4

Sample 5

Sample 6

Sample 7

Limestone breccia (from 56.6m)

Found from 42 - 58m

Density = 2.6 gm/cc

Resistivity = 800 ohmm

Chargeability = 47 millisecs

Silty Dolomite (from 69.3m)

Found from 62.2 - 76.2m

Density = 2.7 gm/cc

Resistivity = 1200 ohm-m

Chargeability = 34 millisecs

Interbedded calcareous shale/sandstone (from 157. 8m)
Found extensively through hole

Density = 2.5 gm/cc

Resistivity = 3500 ohm-m

Chargeability = 0

Semi massive siderite/galena/sphalerite (from 255.3)
Pb = 11.9% In = 3.74%

Found from 247 - 258m

Density = 3.3 gm/cc
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Resistivity = 2 ohm - m
Chargeability = 10 milliseconds
Sample 8 Mineralized breccia (from 306.5) Pb = 36.4% Zn = 5.3%
Found from 298.8 - 308m
Density = 5 gm/cc
Resistivity = 0.2 ohm-nm
Chargeability = 0 - 10 millisecs

Density and resistivity are the properties which best define the
mineralized zones. Densities of unmineralized zone range from 2.5 to
3.0 gm/cc while mineralized core ranges in density from 3.3 to 5.5
gm/cc. The density of the massive Tead/zinc sul fide (sample 2) is
estimated to be greater than 6 gm/cc. The bulk density of the
unmineralized rock is estimated to be about 2.6 gm/cc. Resistivities
of the unmineralized rock are greater than 500 ohm - meters with
probable bulk resistivities in excess of 1000 ohm-m. Resistivities of
the mineralized rock are all less than 10 chm-m with the Towest
measurement at 0.2 ohm-m.

Chargeab111tes are opposite to what would normally be expected.
Mineralized rock has low chargeability and, with the exception of the
shale/sandstone, unmineralized rock has a high chargeability. It is
1ikely that previous IP work has in effect mapped the
1imestone/dolomite rocks which have chargeabilities in excess of 30
milliseconds.

Core test of physical properties suggest that a rational geophysical
approach to exploration in this area should be based on
electromagnetics with gravity follow up.

STEYE COLLINS
SC:jm
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APPENDIX 6

DIGHEM SURVEY

(Maps accompanying this report are included with the enclosures)
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* SUMMARY

II

A DIGHEM ™ airborne electrcmagnetic/resistivity/magnetic

survey df 21 line~km was flown in March, 1980, for Amoco

Minerals Australia Company, over two areas in Tasmania.

I

No bedrock conductors were detected in the survey areas.
The airborne resistivity and magnetic maps, however, show
similar general features as the corresponding ground

survey maps.
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Figure 1. The Survey Area
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" INTRODUCTION

A DIGHEM'T survey of 21 line-km was flown with a line spacing
of 250 m for Amoco Miherals Australia Company over two areas
near Zeehan, Tasmania (Figure 1). The survey was flown on
March 6, 1980. The Lama jet helicopter VH-PDU flew with an
average airspeed of 115 km/h and EM bird height of 35 m.
Ancillary equipment consisted of a Geometrics 803 magnetometer
with its bird at an average height of 50 m, a Sperry radio
altimeter, Geocam ;equence caméra, 50 Hz monitor, Barringer
8-channel hot pen analog recorder, and a Geometrics G-714
digital data acquisition system with.a Kennedy 9700 9-track
800-bpi magnetic tape recorder. The analog equipment recorded
six channels of EM data at approximately 900 Hz and one of
magnetics and radio altitude. The digital equipment recorded

the EM data with a sensitivity of 0.25 ppm/bit and the magnetic

field to an accuracy of one gamma.

The Appendix provides details on the data channels, their
respective noise levels, and the data reduction procedure.

The quoted noise levels are generally valid for wind speeds

up to 35 km/h. Higher winds may cauée the system to be
grounded because excessive bird swinging produces control
difficulties in piloting the helicopter. The swinging results
from the 5 m2 of area which is presented by the bird to broad-
side gusts. The DIGHEM system nevertheless can be flown under

wind conditions that seriously degrade other AEM systems.

i
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DATA PRESENTATION

DIGHEM electrOmagnetic‘responses fall into two general classes,
discrete aﬁd broad. The discrete class consists of sharp well
defined anomalies from discrete conductors such as sulfide
 lenses and steeply dipping sheets of graphite and sulfides.

" The broéd class consists of wide ahomalies from conductors having
a large hor{gontal surface such as flatly dipping graphite or
sulfide sheets, saline water-saturated sedimentary formations,
conductive overburden and rock, and geothermal zones. A

vertical conductive slab with a width of 200 m Qould straddle

these two classes.

The vertical sheet (half plane) model is the most common model
used for the analysis of discrete conductors. All anomalies

plotted on the electromagnetic map are interpreted according

to this model. The following section entitled Discrete conductor
'analzsis describes this model in detail, including the effect
of using it on anomalies caused by broad conductors such as

conductive overburden.

The conductive earth (half space) model is the most suitable
model for broad conductors. Resistivity contour maps result
from the use of this model., Resistivity contour maps should
be prepared when the EM responses predominantly are of the

" broad class. A later section entitled Resistivity mapping

describes the method further, including the effect of using
it on anomalies caused by discrete conductors such as sulfide

bodies.
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Discrete conductor analysis

The EM anomalies appearing on the electromagnetic map are
interpreted by computer to give the conductance (i.e.,
conductivity-thickness product) in mhos of a vertical sheet
model. DIGHEM anoﬁalies are divided intq six grades of
.conductance, as shown in Table I. The conductance in mhos

is the reciprocal of resistance in ohms.

. Table I. EM Anomaly Grades

Anomaly Grade Mho Range
6 - ©F 100
5 50 - 99
4 20 - 49
3 10 - 19
2 5 - 9
1 ' € 4

- The mho value is a geological parameter because it is a
characteristic of the conductor alone; it generally is independent
of frequency, and of flying height or depth of burial apart

from the averaging over a greater poftion of fhe conductor as
height increases.* Small anomalies from deeply buried strong
conductors are not confused with small anomalies from shallow

weak conductors because the former will have larger mho values.

* This statement is an approkimation. DIGHEM, with its short
coil separation, tends to yield larger and more accurate mho
values than airborne systems having a larger coil separation.
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Conductive overburden generally procduces broad EM responses
which are not plotted on the EM maps. However, patchy
conductive overburden in otherwise resistive areas can yield
discrete-like ancomalies with a conductance grade (cf, Table I)
-0of 1, or even of 2 for conducting clays which have resistivities
:as low as 50 ohm-m. In areas where ground resistivities can be

as low as 1 ohm-m, anomalies caused by weathering variations

-

LY

and similar causes can have conductance grades as high as 4.

The anomaly shapes from the multiple coils often allow such
surface conductors to be recognized, and these.are indicated

by the letter S on the gap. The,remaining énomalies in such
areas could be bedrock condﬁctbrs. The higher grades indicate
inereasingly higher conductances. Examples: DIGHEM's New Insco
copper discovery (Noranda, Quebec, Canad&) vielded a grade 4
anomaly, as did the neighbouring copper-zinc Magusi River ore
‘body; Mattabi (copper-zinc, Sturgeon Lake, Ontario, Canada)

and Whistle (nickel, Sudbury, Ontario, Canada) gave grade 5;

and DIGHEM's Montcalm nickel-copper discovery (Timmins, Ontario,
Canada) yielded a grade 6 anomaly. Graphite and sulfides can
span all grades but, in any particular survey area, field work
may show that the different grades indicate different types of

conductors.

Strong conductors (i.e., grades 5 and 6) are characteristic of
massive sulfides or graphite. Moderate conductors (grades 3

and 4) typically reflect sulfides of a less massive character
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or graphite, while weak bedrock conductors (grades 1 and 2} can
Signify poorly connected graphite or heavily disseminated

sulfides. Grade 1 conductors may not respond to ground EM

equipment using frequencies less than 2000 Hz.

lThe presence of sphalerite or gangue can result in ore deposits
lhaving weak to moderate conductances. As an example, the

three mill%on ton lead-zinc deposit of Restigouche Mining
Corporation“hear Bathurst, New Brunswick, yielded a well defined
grade 1 conductor; Thé 10 percent by volume of sphalerite

occurs as a coating around the fine grained massive pyrite,

thereby inhibiting electrical conduction.

On the electromagnetic map, the actual mho value and a letter
are plotted beside the EM grade symbol, The letter is the
anomaly identifier. The horizontal rows of dots, beside each
anomaly symbol, indicate the anomaly amplitude of the flight
record. The vertical column of dots gives the estimated depth.
In areas where anomalies are crowded, the identifiers, dots
and mho values may be obliterated. The EM grade symbols,
however, will always be discernible, and the obliterated
information can be obtained from the anomaly listing appended

to this report.

Thelpurpose of indicating the anomaly amplitude by dots is
to provide an estimate of the reliability of the conductance
calculation. .Thus, a conductance wvalue obtained from a
large ppm anomaly (3 or 4 dots) will be accurate whereas one

obtained from a small ppm .anomaly (no dots) could be inaccurate.
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The absence of amplitude dots indicates that the anomaly from
the standard (coaxial maximum-coupled) coil is 5 ppm or less

on both the inphase and quadrature channels. Such small

anomalies could reflect a weak conductor at the surface, or a

stronger conductor at depth. The mho value and depth estimate

will illustrate which of these possibilities best fits the

recorded data. The depth estimate, however, can be erroneous.
The anomaly from a near-surface conductor, which exists only

to one side of a flight line, will yield a large depth estimate
because the computer assumes that the conductor occurs directly

beneath the flight line.

Flight line deviations occasionally yield cases where two
anomalies, having similar mho values but dramatically different

depth estimates, occur close together on the same conductor.

Such examples illustrate the reliability of the conductance

measurement while showing that the dépth estimate can be
unreliable. There are a number of factors which can produce
an error in the depth estimate, including the averaging of
topographic variations by the altimeter, overlying conductive
overburden, and the location and attitude of the conductor
relative to the flight line. Conductor location and attitude
can provide an erroneous depth estimate because the stronger
part of the conductor may be deeper or to one side of the

flight line, or because it has a shallow dip.



A further interpretation is presented on the EM map by means
of the line-to-line correlation of anomalies. This provides
conductor axes which may define the geological structure

over portions of the survey area.

The majdrity of massive sulfide‘bre deposits have strike lengths
of a_hdndredﬂto a thousand metres. Consequently, it is
important to recognize short conductors which may exist in

close proximity to long conductive bands. The high resolution
of the DiGHEM system, and the line-to-line cbrfélation given

on the EM map, are especially important for a proper strike

length evaluation,

DIGHEM electromagnetic maps are designed to provide a correct
impression of cohductor quality by means of the conductance
grade symbols.  The symbols can stand alone with geology when
planning a followup program. The actual mho values are
plotted for those who wish quantitative data. The anomaly ppm
and depth are indicated by inconspicuous dots which should not
distract from the conductor patterns, while being helpful to
those who wish this information. The map provides an
interpretation of conductors in terms of length, strike direction,
conductance and depth. The accuracy is comparable td an
interpretation from a ground EM survey having the same line

spacing.



. An EM anomaly list attached to each survey report provides
a tabulation of anomalies in ppm, and in mhos and
estimated depth for the vertical sheet model. The anomalies

are listed from top to bottom of the map for each line.

The EM anomaly list also shows the conductance in mhos and
‘the depth for a thin horizontal sheet (whole plahg) model,
but ohly the vertical sheet pérameters appear on the EM map.
The horizontal sheet model is suitable for a flatly dipping
thin bedrock conductor such as a sulfide sheet having

a thickness less than 15 m. The list also shows the
resistivity and depth for a conéuctive earth (half space)
model, which is suitable for thicker slabs such as thick
‘conductive overburden. In the EM anomaly list, a depth value
of zero for tﬁe conductive earth model, in an area of thick
cover, warns that the anomaly may be caused by conductive

overburden. Since discrete bodies normally are the targets

of EM surveys, local base {or zero) levels are used to compute

anomaly amplitudes rather than true zero levels. The use of
local base levels may distort the horizontal sheet and
conductive earth parameters. True zero levels, however, are

used for resistivity mapping, discussed below.

Resistivity mapping

Areas of widespread conductivity have been encountered

while surveying for base metals. In such areas, anomalies
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can be generated by decreases of only 5 m in survey altitude,
as well as by increases in conductivity. The typical flight

- record in conductive areas is characterize@ by inphase and
quadrature channels which are continuously active; local peaks
reflect either increases in conductivity of the earth or
'decreases in survey aititude. F&r such conductive areas,
‘apparent resistivity profiles and contour maps can aid the
interpretation.of the airborne data.. The'advantage of the
resistivity parameter;is that aﬁomalies caused by altitude
changes are virtually eliminated, so the resisfivity data
reflect those anomaljes .caused by conductivity changes. This
helps the interpreter to diffefentiate between conductive
trends in the bedrock and those patterns typical of conductive
overburden. Discrete conductors will generally appear as
narrow lows on the contour map and broad conductors will appear

¢
as wide lows.

~ Conductive overburden diminishes the ability of any EM system
to effectively explore the bedrock. For example, the lower
the resistivity of the cover, the more.active the EM channels,
and the less the likelihood of recognizing thét a particular
anomaly might be caused by a bedrock conductor. As a general
rule of thumb, the effectiveness of most EM systems for base metal

exploration is given in Table II.
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Table IX. Influence of Conductive Cover
On Base Metal Surveys.

Resistivity Exploration effectiveness
: J for most EM systems

» 300 ohm-m excellent
. 100tw300 | good
30 to 100 moderate
‘:'.39_ ~ poor

Apparent resistivity maps should always be constructed when
the exploration effectiveness (Table II)} is moderate to poor.
DIGHEMII surveys vield apparent resistivity maps as a standard

product.

Channel 40 (see Appendix) presents the apparent resistivity
using the so-called pseudo-layer half space model defined

in Fraser (19278)*., This model consists of a resistive layer
overlying a conductive half space. Channel 41 gives the

apparent depth below surface of the conductive material.

* Resistivity mapping with an airborne multicoil electromagnetic
system: Geophysics, v. 43, p. 144-172,

> | 934154
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The apparent depth therefore is simply the apparent

thickness of the overlying resistive layer. The apparent
depth }or thickness) parameter will be positive when‘the upper
layer is more resistive than the underlyihg material, in which

case the apparent depth may be quite close to the true depth.

The apparent depéh will be negative when the upper layer is
more cohductive than the undeflying material, and will be
zero when a homogéneous half space exists. The apparent
depth parameter must be interpreted cautiously because it

will contain any errors which may exist in the measured

altitude of the EM bird (e.g., as caused by a dense tree cover).

The apparent depth parameter is a useful indicator of simple
1T

" layering in areas lacking a heavy tree cover. The DIGHEM

system has béen flown for the purpose of permafrost mapping,
where positive apparent depths were used as a measure of
pérmafrost thickness. However, little guantitative use

has been made of negative apparent depths because the

absolute value of the negative depth-is not a measure of

the thickness of the conductive upper layer and, therefore,

is not meaningful physically. Qualitatively, however, negative
values for parameter indicates that the EM response is caused

by conductive overburden, and so this channel 41 can be quite

useful.
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X~type electromagnetic responses

DIGHEMII maps contain x~type EM responses in addition to EM

anomalies. An x-type response is below the noise threshold

of 2 ppm, énd reflects one of the following: a weak conductor
‘near theisurfacé, a strong conductor at depth (e.g., 100 to 120 m
below surface), or noise. Those responses that have the
appearance“of valid beérock anomalies on the flight profiles

are mentioned in the :eport; ‘The others should not be followed

up unless their locations are of considerable geological interest.

The thickness;garameﬁer'

_DIGHEMII can provide an indication of the thickness of a steeply

dipping conductor. The ratio of the anomaly amplitude of

channel 24/channel 22 generally increases as the apparent
thickness increases, i.e., the thickness in the horizontal plane.
This thickness is equal to the conducﬁor width if the conductor
dips at 90 degrees and strikes at right angles to the flight
line. This report refers to a conductor as thin when the thick-
ness is likely to be less than 3 m, and thick when in excess of
10 m. Thick conductors can be high priority targets because most
massive sulfide ore bodies are thick, whereas non-economic bedrock
conductors are usually thin. An estimate of thickness cannot be
obtained when the strike of the conductor is subparallel to the
fligﬁt line, when the éonductqr has a shallow dip, when the
anomaly amplitudes are small, or wﬁeh the reéistivity of the

environment is below 100 ohm-m.
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Reduction of conductive overburden response

The DIGHEMII system yields four channels which generally are
free of the response of conductive overburden. These are

the inphase difference channel 33, the quadrature difference
channel 34, and the two énomaly recognition functions of

- channels 35 and 36. Channels 35 and 36 are used to trigger

the conductance channel 37 which identifies discréte conductors.
In highly conducting environments, channel 36 is not generated
.because it is subject to some corruption by highly conductive

earth signéls.

Discrete conductors uéﬁally occur in the bedroqk, such as
sulfides or graphite, rather than in the oﬁerburden, such as
conductive clay. Only discrete.conductors are plotted on the
EM map. Broad (i.e., non-discrete) conductors are not plotted
on this map, but are identified by lbws on the resistivity

contour map. -

Reduction of magnetite response

Magnetite produces a form of geological noise on the inphase
channels of all EM systems. Rocks containing as little as 1%
magnetite can yield negative inphase anomalies. When magnetite
is widely distributed throughout a survey area, the inphase EM-
channels may continuously rise and fall reflecting wvariations

in the magnetite percentage, flying height, and overﬁurden
thickness. This can lead to difficulties in recognizing.deeply
. buried bedrock condﬁctors, particularly if conductive overburden

also exists. However, the response of magnetite generally

vanishes on the inphase differences channel 33. This feature can

be a significant aid in the recognition of conductors which occur

in rocks containing accessory magnetite.

93415

llﬂ\’
i



_ 14 -

MAGNETICS

The existence of a magnetic correlation with an EM anomaly
is indicéted directly on the EM map. An EM anomaly with
magnetic correlation has a greater likelihood of being
produced by sulfides than one that is non;magnetic. However,
sulfide ore badies may be non-magnetic (e.g., Kidd Creek
near Timmips, Ontario, Canada) as well as magnetic

"

{(e.g., Mattabi).

The magnetometer data are digitally recorded in the aircraft
to an accuracy of one gamma. The digital tape is processed
by computer to yield a standard total field magnetic map
contoured at 25 gamma intervals. The magnetic data also

are treated mathematically to enhance the magnetic response
of the near-surface geology, and an enhanced magnetic map

is produced with a 100 gamma contour interval. The response
of the enhancement operator in the frequency domain is shown
in Figure 2. The 100 gamma contour interval is equivalent
to a 5 gamma interval for the passband components of the
airborne data. This is because these components are amplified

20 times by the operator of Figure 2.

The enhanced magnetic map bears a resemblance to a ground
magnetic map. It therefore simplifies the recognition of

-trends in the rock strata and the interpretation of
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geological structure. The contour interval of 100 gammas
is suitable for defining the near-surface local geology

while de-emphasizing deep-seated regional features.

Apart from thg difference in the contour interval, the
enhanced magnetic map and the standard magnetic map are
identical wQen magneﬁic basement rocks underlie a thousand
metres of non-magnetic cover. The difference between the
two maps increase with the améUnt of magnetization of the

near-surface geology.

.
% -

The presence of a magnetic coincidence with an EM anomaly
can result because the conductor is magnetic or because

a magnetic body occurs in juxtaposition with the conductor.
The majority of magnetic conductors represent sulfides
containing pyrrhotite or magnetite. However, graphite

and magnetite in close association can proviée coinciding
EM-magnetic anomalies. .The truly magnetic conductors

tend to follow closely the contoured magnetic highs.

Such coincidence may be more evident on the enhanced
magnetic map than on the standard magnetic map because

of less disturbance from regional magnetic features. The
enhancement, therefore, provides data maps which contribute

to the evaluation of EM anomalies.
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" CONDUCTORS IN THE SURVEY AREA

Tﬁe electromagnetic map shows the locations of conductors and
their interpreted conductance (i;e;, conductivity-thickness
product) and depth. When studying the EM maps for followup
planning, consult the anomaly listings appended to this report

to ensure that none of the conductors are overlooked.

No obvious bedrock conductors were detected in the survey
area. All the EM énomalies and responses appear to reflect
surficial or cultural sources. Anomaly 5B might possibly be
a bedrock conductoer. - Similarly, the x-type response 6xB

may reflect a weak magnetic conductor. Its close correlation

with a road makes it, however, suspect for culture.

The airborne resistivity and enhanced magnetic maps show the
same general features and range of values as the ground
surveys, when consideration is given to the considerable

disparities in scale.

Respectfully submitted,

DIGHEM LIMITED

bD.C. Fraserxr
President

2. ozwd]

%. Dvorak
Geophysicist
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Four map sheets accompany this report:

Electromagnetics
Resistivity
Magnetics

Enhanced magnetics

1 map
1 map
1 map
1 map

sheet
sheet
sheet
sheet

Lo
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%%  horizontal coplanar

The log resistivity scale of 0.03 decade/mm means that the
resistivity changes by an order of magnitude in 33 mm. The
resistivities at 0, 33, 67 and 100 mm up from the bottom of the

chart are respectively 1, 10, 100 and 1000 ohm-m.

& 934163
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APPENDTIZX
THE FLIGHT RECORD AND PATH RECOVERY
The flight record is a roll of chart paper containing the

geophysical profiles. The profiles are generated by computer

at a scale identical to the geophysical maps. The flight

record contains up to 15 channels of information, as follows:

Channel : : Scale

Number Parameter units/mm Noise
20 magnetics - - . 10 gamma 2 gamma
21 altitude ' ' inm 2m
22 standard* coil-pair inphase 1 ppm 1-2 ppm
23 standard coil-pair quadrature 1 ppm 1-2 ppm
24 whaletail#®* coil-pair inphase 1 ppm 1-2 ppm
25 whaletail coil-pair quadrature 1 ppm 1-2 ppm
28 ambient noise monitor (standard receiver) 1 ppm 1-2 ppm
29 ambient noise monitor (whaletail receiver) 1 ppm 1-2 ppm
i3 difference function inphase 1 ppm 1-2 ppm
34 difference function quadrature 1 ppm 1-2 ppm
35 first anomaly recognition function 1 ppm 1-2 ppm
36 second anomaly recognition function 1 ppm 1-2 ppm
37 conductance 1 mho
40 log resistivity .03 decade
41 apparent depth to conductive half space . 3 m

* coaxial
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.- . The fiducial marks on the flight record represent points

on the ground which were recognized by the aircraft navigator.
Continuous photographic coverage allowed accurate photo-path
recovery locations for the fiducials, which were then plotted

on the geophysical maps to provide the track of the aircraft.

The fiducial locations on both the flight records and
flight path maps were examined by a computer for unusual
helicopter speed changes. Such changes pften denote an error
in flight path recovery. The resulting flight path locations
therefore réflect a more stringent checking than is provided
by standard flight path recovery techniques.

I illustrates

The following brief description of DIGHEMI
the information content of the various profiles*,

The DIGHEMIT

system has two transmitter coils which are
mounted at right angles to each other. (The transmitted
frequeﬁcy is given in the Introduction.) Thus, the system
provides two coﬁpletely independent surveys at one pass. In
addition, the flight chart profiles (generated by computer)
include an inphase channel and a quadrature channel which
essentially are free of the response of conductive overburden.
Also, the EM channels may indicate whether the conductor is
thin {e.g., less than 3 m}), or has a substantial width (e.g.,
greater than 15 m). Further, the EM channels include a channel
of resistivity and another of conductance. A minimum of 10 EM
channels are provided. The DIGHEMII system therefore gives

information in one pass which cannot be obtained by any other

airborne or ground EM technique.

*For a detailed descriptipn see D.C. Fraser; Geophysics,
v.44, p.1367-1394,

” 5

i

61
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11 flight profile over the massive

Figure Al shows a DIGHEM
pyrrhotite ore body in Montcalm Township, Ontario. It will

serve to identify the various channels.

The two upper channels {numbered 20 and 21) are respectively
the magnetics and the fadio altitude. Channels 22 and 23 are
respectively the inphase and gquadrature of the cocaxial c¢oil-pair,
which is termed the standard coil-pair. This coil-pair is
equivalent to the standard coil-pair of all inphase-quadrature
airborne EM systems. Channels 24 and 25 are the inphase and
quadrature of the additional coplanar coil-pair which is termed

the whaletail coil-pair.

Channels 31 and 32 are inphase and quadrature sums functions
of the standard and'whéletail channels; they provide a condensed
view of the four basic channels 22 to 25. The sums channels

normally are not plotted.

Channels 33 and 34 are inphase and quadrature differences
functions of the standard and whaletail channels. The differences
channels are almost free from the response of conductive over-
burden. Channel 37 is the conductance. The conductance channel
essentially is an automatic anomaly picker calibrated.in
conductance units of mhos; it is triggered by the anomaly

recognition functions shown as channels 35 and 36.

Channel 40 is the resistivity, which is derived from the
whaletail channels 24 and 25. The resistivity channel 40 yields
data which can be contoured, and so the DIGHEMII system yields a

resistivity contour map in addition to an electromagnetic map, a

magnetic contour map, and an enhanced magnetic contour map. The
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enhanced magnetic contour map is similar to the filtered

magnetic map discussed by Fraser.*

Figure A2 presents the DIGHEMII results for a line flown

perpendicularly to the Montcalm ore body. Channel 20 shows the

175 gamma magnetic anomaly caused by the massive pyrrhotite deposit.

For the EM channels, the following points are of interest:

1.

On channels 22-25 and 31-34, the ore body essentially
yields only an ihphase response. The guadrature response
is almost completely caused by conductive overburden
(which also gives a small inphase response). The hachures
show the EM response from the overburden. The overburden
response vanishes on the difference EM channels, as can
be seen by comparing the quadrature channels 25 and 34.

This is an important point to note because DIGHEMII is

the only EM system which provides an inphase channel ‘and
a quadrature channel which are essentially free of

conductive overburden response.

The whaletail anomaly of channel 24 has a single peak.
This shows that the conductor has a substantial width, If
the width had been under 3 m, the conductor would have

produced a weak m-shaped anomaly on channel 24,

The ore body yields a resistivity of 5 ohm-m in a background
of about 200 ohm-m {cf. channel 40). A dipole-dipole ground
resistivity survey with aﬁ a-spacing of 50 m showed a similar

backgrdund, but the ore body gave a low of only 53 ohm-m

* Cdn. Inst, Mng., Bull., April 1974.
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because of the averaging effect inherent in the

ground technique.

4, The ore body has a conductance of 330 mhos according
to its EM response on this particular flight line.
The conductance channel 37 saturates at 100 mhos, and
so the deposit is indicated by a 100-mho spike.

11

Figure Al illustrates the DIGHEM results for a line flown

subparallel to the ore body. The ore body anomaly is small on
the standard coil-pair (channel 22) but shows up strongly on

the whaletail coil-pair (channel 24).
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APPENDIX 7

DRILL LOGS AND SECTIONS 2T-80-6, 7, 8 AND 9



OCEANA PROSPECT

DRILLHOLE DATA

ZT-80-6

Location s 3650N : 1350E
Declination : 60°

Azimuth : 37°T

Total Dbepth 330 meters

-

Assay Results :

69— 72= 3m @ 1.52% Pb + 0.28%
112-117= 5m @ 1,76% Pb + 1.20%
126-134= 8m @ 1.22% Pb + 0.24%
212-220= 8m @ 0.45% Pb + 1.,39%

Zn
Zn
in
in

+ 13.39/t Ag
+ 6.69/t Ag
+ 5.5g/t Ag
+ 1.09/t Ag

9341792
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AZIMUTH | DEFLECTION
SW NE
IT-80-6
3650N - 1350E
201m ASL Bearing 37°T

69-7Im =2m of 19%Pb,
0-3%1Zn, 8g/t Ag

112-117 = 5m of 11%Pb, 12%Zn, Q_Qg(#g Jele

126-128 =2 m of 18%Pb, 01%Zn, To/tAg. [Ai):

LEGEND

Limestone
Dolomite
Fossil Breccia
Slump Breccia
Sandstone
Siltstone
Shale

Mineralization

® N AW o —

Siderite/ankerite Breccia — 9

Brecciated unit A

5cm

Y
A

(== ey

| _212-26m=4m of 0:6%Pb, 21%Zn, 19/t Ag

# 1.D.330m

Amoco Minerals Australia Company

ZEEHAN PROJECT: TASMANIA
A-/78-60
EXPLORATION LICENCE 4/78

PROSPECT: OCEANA

CROSS SECTION o
DRILLHOLE ZT-80-6

[
«3
Scale: Vertical and horizontal - 1:1000 o)

DRAWING M81-1707

Report249, Appendix 7
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OCEANA PROSPECT

DRILLHOLE DATA

2T-80-7
Location : 3420N : 1250E
Declination : - 50°

Azimuth H 37°T

250 meters

Total Depth

Assay Results

167-169= 2m @ 12.0% Pb + 11.0% zn + 709/t Ag.pa

33

A

18
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3400N
1.0.250m
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SW .- NE
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3420N - 1250E 3420 N - 1490E

188m ASL Bearing 37°T 178 m ASL
50°

e ———— ____._________,.—-—-_..___________________________A:l”uvium

——— e, s,

167-169m=2m _of 11-95%Pb, 11-05% Zn,
709/tAg /'

LEGEND

Limestone 1

Dolomite

Fossil Breccia

Slump Breccia

Siltstone
Shale

Mineralization

2
3
4
Sandstone 5
6
7
8
9

Siderite / ankerite Breccia ___

Brecciated unit A

247-258m = Il m of 12%Pb,
4% In, 899 /t Ag

302-307m = 5m of 22-3%Pb,
2% In, 3239/t Ag

Amoco Minerals Australia Company

ZEEHAN PROJECT: TASMANIA
A-/8-60
EXPLORATION LICENCE 4/7/8
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o
: | PROSPECT: OCEANA
| i .
GH B
25 g CROSS SECTION
e’ DRILLHOLES 2T-80-7 &80-4
|-t - e > Scale: Vertical and horizontal - 1:1000

DRAWING MBI-1708

Report 249 Appendix 7
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OCEANA PROSPECT

DRILLHOLE DATA

ZT-80-9

Location s
Declination :
Azimuth H

Total Depth @

Assay Reshlts

i- 24= 23m @
incl _
4- 9= 5m @

.120-186= 66m @

incl
148~162= 1l4m @

172-186= 14m @

inecl
182-186= 4m @

 3700N : 1573E
55°
217°T
228.6 meters

2.82% Pb + 2.12% Zn + 9.9g/t Ag

'7.30% Pb + 1.88% 2n + 16.8g/t Ag

2.45% Pb + 0.82% Zn + 12.59/t Ag

3.25% Pb, 0.4% 2n + .8.79/t Ag
5.80% Pb + 1.28% 2Zn + 21.79/t Ag

12.95% Pb + 2.09% Zn + 76.0g/t Ag

934203
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