
,', "' ....".~,,_.';,

'-- ",. ;,.0. i ".G. ..

; ~
PROJECT A-78-60

,
"ii~Wor8J

Z 1 SEP 1~81 1~-&'"7-
,

93,:1.001

DISC 73

PROGRESS REPORT

JUNE 1980 TO JUNE 1981

ZEEHAN

EXPLORATION LICENCE 4/78

TASMANIA

P.A. JONES

REF. ,CBlllj2.L.I····--··!

JULY 1981 REPORT 249



DISTRIBUTION

0 Denver

• Mines Department

0 Sydney

0 Field

0 Spare

0 Trade



CONTENTS

SUMMARY AND CONCLUSIONS

LOCATION AND ACCESS

DESCRIPTION OF THE PROPERTY AND OWNERSHIP

HISTORY AND EXPLORATION TO DATE

GEOLOGY OF THE TENEMENT

WORK CONDUCTED BY AMOCO

PROPOSED PROGRAM

EXPENDITURE

FIGURE

934003

Page

1

4

5

7

8

10

28

30

After page

1 LOCATION 4



934004

TABLES

Page

1 AUSTRAL AND OCEANA COSTEANS - SIGNIFICANT 14

ASSAY RESULTS

2 AUSTRAL ROCK CHIP RESULTS 19, 20

3 AUSTRAL - SUMMARY OF DIAMOND DRILLING 24

4 OCEANA - SUMMARY OF DIAMOND DRILLING 25

APPENDICES

1 REVIEW OF THE OCEANA MINE AREA, ZEEHAN, TASMANIA

by R. Curtis and Associates

2 COSTEANS A TO K - AUSTRAL PROSPECT

3 COSTEANS A TO E - OCEANA PROSPECT

4 DOWNHOLE PEM SURVEYS - OCEANA HOLES ZT-80-7, 8 AND 9

5 PHYSICAL PROPERTY TESTS - OCEANA DRILL CORE SAMPLES

by Geoterrex

6 DIGHEM SURVEY

(Maps accompanying this report are included with the

enclosures)

7 DRILL LOGS AND SECTIONS ZT-80-6, 7, 8 AND 9



93400~)

ENCLOSURES

North Austral _ FACTUAL GEOLOGY

- Soil Geochemistry _ COPPER
_ LEAD

_ ZINC

8

9

10

11

12 Oceana

13

14

15

1:2500

1:2500

Scale

1:50,000

1:2500

1:2500

1:2500

1:2500

1:2500

1:2500

1:2500

1:2500

1:2500

1:2500

_ PROSPECT LOCATION

- Bouguer Residual _ GRAVITY

_ FACTUAL GEOLOGY - showing

rockchip sample locations

_ COSTEANS - Geology and Geochemistry

- Soil Geochemistry _ LEAD 1:2500
_ ZINC

- Bouguer Residual _ GRAVITY

_ FACTUAL GEOLOGY

- Soil Geochemistry _ LEAD
_ ZINC

'.- Bouguer Residual _ GRAVITY

EL 4/78

Austral

1

2

3

4

5

6

7





934007
1

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.

Amoco negotiated a Joint Venture with E.Z. Industries to farm-in

to Mining Lease GOM/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 out 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

(ZT-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

North Austral, Austral and Oceana

interpretation incorporating both

geology.

mapping was undertaken on the

prospects with the geological

costean and diamond drillhole

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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93400n
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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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 designed to cover

the slag dumps from the old Zeehan smelters.

A further four mining leases are present within the tenement

(Enclosure I). Two leases granted to J.N.R. Enragh t-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 kilometers north of the southern boundary of the

tenement.

The two gravel leases held by Renison Limited were relinquished

during the period.



HISTORY AND EXPLORATION TO DATE

934010 7

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)



Looking northeast across the manager's house to the
Zeehan smelter (1904)

Looking northeast from a similar position at smelter
ruins and dumps (1980)



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)



GEOLOGY OF THE TENEMENT

The basement complex is comprised of Precambrian schists,

quartzi tes, siltstones, shales, spillitic or keratophyric 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,
.--_. ~-""~""~"-""'--

argillites, grits, and tuffaceous arenites.

sedimentation appears confined to fault bounded blocks

structures.

including

Cambrian

or graben

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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Q:) 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 quartzites 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.
~_.._--~._.

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 period 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

for a regional gravity survey.

was carried out in preparation

One hundred and eight line
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kilometers were staked with steel picketed baselines. The North

Austral and Austral prospects were reg ridded 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 joint 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 numerous 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 geological mapping was undertaken on the

North Austral, Austral and Oceana prospects with the geological

interpretation incorporating both costean and diamond drillhole

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 numerous cross

fractures generally having associated small mine workings. A

major northwest-southeast trending linear, the Balstrup 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 OCeana 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 0 & K hydraulic

excavators. The trenches, varying in depth from 0.5 meters to

7.0 meters were mapped in detail at a scale 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,

8), seven had moderately to strongly anomalous

geochemistry values. Widths of mineralization varied
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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+ 19.1g/t silver

to 7.9% lead/zinc + 34.1g/t silver over widths varying from five

to 27 meters. Detailed geology 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% Zn + 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 + 5.6g/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% Zn + 20.1g/t Ag

1159-1163 = 4m @ 0.80% Pb + 0.46% Zn + 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% Zn + 17.7g/t Ag

I 1304-1310 = 6m @ 2.07% Pb + 1.23% Zn + 31.0g/t Ag

J 1280-1284 = 4m @ No significant Pb/Zn + 13.0g/t Ag

K 1124-1128 = 4m @ 1.36% Pb + 1.04% Zn + 7.0g/t Ag

1140-1162 = 22m @ 2.71% Pb + 1.63% Zn + 9.2g/t Ag
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Excavating costeans on the Oceana
prospect



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.Og/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 + 53.3g/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, crushed and pUlverised before being split and

despatched to Comlabs Pty. Ltd. in Adelaide where they are

analysed for copper, lead, 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 2l00N/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 l350E.

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

strongly 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 previous hand augering

program, north of the Oceana 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 erratics? 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

summarized 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

siderite veined zones within massive limestones. Holes ZT-79-l

and ZT-80A-2 from the Austral prospect are complete with hole ZT­

80A-3 being only partially assayed.

Holes ZT-79-2, ZT-80-5, 6, 7, 8 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.



TABLE 2 - AUSTRAL ROCK CHIP RESULTS CONTINUED

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

II II

II II

II "

4.275

2

6
28

32

2

580

cO.5
4.7
1.9
7.2
1.9
0.7
1.2
1.3
0.9
116
7.6
7.9
4.6

2
162

7
14

4
102

1.95%

0.79%

3500

6500

1.35%

1.00%
9700

6190
4010
3830
5380
2640
9350
9690
9290
8200

13.00%
1.83%

6540
3530

231
0.95%

8300
1.05%

7800
1200

1.40%

2250

3.30%

2550

2250
1.03%

67.0%

1.05%
3.40%
1.05%
1.60%
1. 82%

631
576
610
310

13.60%
1.67%
1.15%

8660
628

9.90%
9300

1.10%
7500
5100

750

12

16

14
36

65

680

61
94
60
32
64
<5

5
5
5

260
31
34
<5
<5

520
48
85

110
65

"

"
""

"

""

"
"

"

"

"
"

Ironstone near Austral Creek

Ferruginous dolomite and
ironstone, concretionary.
Ferruginous dolomite &
ironstone
Concretionary ironstone
Black interbedded dolomite
minor pyrite near breccia
contact
Black grey dolomite breccia
or fault breccia
Massive coarse grained
galena - small prospecting pit
Pyritic slimes from Argenton
Smelter
Massive ironstone

" (flux quarry)

Coates workings - ore sample
Ironstone
Ironstone
Ironstone
Ironstone
Austral Mine - ore sample
Ironstone
Ironstone
Ironstone
Ironstone breccia

700N:1460E

545N:1545E

545N:1540E

590N:1480E

538N:1546E
520N:1555E

500N:1575E

1885N:1145E
1858N: 1100E
1845N:1122E
1840N: 1104E
1780N:1134E
1718N:1380E
1734N:1372E
1758N:1365E
1765N:1374E
1030N:1285E
1110N:1286E
1255N:1250E
1305N:1284E
1390N:1295E
1585N:1144E
650N:1525E
650N:1525E
650N:1525E
625N:1525E

29746
29747

29744

29750

29745

29749

29748

21086
21087
21088
21089
21090
21734
21735
21736
21737
21933
21934
21935
21936
21937
21938
29883
29884
29885
29886

N
o



TABLE 2 - AUSTRAL ROCK CHIP RESULTS

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

36233 510N:1480E

36234 580N:1430E

36235 550N:1440E

36236 550N:1440E

36237 415N:1425E

36238 425N:1425E

36239 425N/1425E

36240 475N/1418E

36241 485N/1421E

36242 492N/1435E

36243 492N:1452E

36244 506N:1465E

36425 504N:1482E

36247 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, grey
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. Mineralized
shales & massive dark grey
dolomitic siltstones
Strongly calcite veined
and brecciated interbedded
calclutites dd. siltstones

40

4

50

20

46

22

34

28

18

8

12

32

40

16

1.10% 1700

8500 1350

9. 30% 1.00%

4700 2600

330 540

730 270

560 510

100 420

500 2500

590 3600

25 820

410 1500

2.00% 2500

480 1200

21

7

46

5

3

1

1

1

27
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Also ten lines (each three kilometers in length) of Dighem

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 in 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

anomaly 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 l300E from 700N to l300N.

Depth interpretation though complicated by a strong regional

trend indicates a depth in excess of 100 meters. As this anomaly



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:l350E. A depth

of approximately ISO meters is indicated. This anomaly

correlates well with minor mineralization encountered in holes

ZT-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 Oceana

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 6)
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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

assay 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)

60°

37°T

330 meters

• ZT-80-6

Location

Declination

Azimuth

Total Depth

3650N 1350E

ZT-80-6 was sited to test the massive galena-sphalerite mineral­

ization encountered in ZT-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 micritic limestones having cut four zones of minor

mineralization within siderite/ankerite/dolomite 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 ZT-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 + l3.3g/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-l l800N 270·G -50· 163 Unknown 76- 82= 6m @ 1.06% Pb + 1.66% Zn + 1. 6g!t Ag
1225E (acid) l30-143=13m @ 2.61% Pb + 0.62% Zn + 13.8g!t Ag

ZT-80A-2 1850N 270· -60· 331 1850N 40- 46= 6m @ 0.69% Pb + 1.62% Zn + 5.8g!t Ag
l300E 1135E 284-299=15m @ 0.80% Pb + 0.86% Zn + 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 l610N 270· -65· 373.50 l535N 294-296= 2m @ 0.42% Pb + 2.05% Zn + 15.5g!t Ag ""l300E 1097E 341-355=14m @ 0.86% Pb + 0.23% Zn + 4.4g!t Ag ,~

*347-351= 4m @ 2.25% Pb + 0.28% Zn + 9.0g!t Ag ~:;w.

---~
~,,,, I

e--

~



TABLE 4 - OCEANA PROSPECT - SUMMARY OF DIAMOND DRILLING

HOLE CO-ORD BEARING DECLIN DEPTH COORDINATES RESULTS 0t?
,

(m) AZIMUTH (* including)
DEFLECTION

(at terminal depth)

ZT-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. Og/t Ag

96-122= 26m @ 22.26% Pb +11.69% Zn + 203.4g/t Ag
*103-118= 15m @ 33.29% Pb +19.22% Zn + 336.7g/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% Zn + 530g/t Ag

ZT-80-5 3600N 270"G -65" 475.30 3530N
1590E 1350E No 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% Zn + 70g/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 3600N @6"G -50" 200. 20 1- 24- 23m @ 2.82% Pb + 2.12% Zn + 9.99Jt Ag
1400E * 4- 9= 5m @ 7.30% Pb + 1.88% Zn + 16.8g/t Ag e.o

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% Zn + 21.7g/t Ag 0
*182-186= 4m @ 12.95% Pb + 3.09% Zn + 76.0g/t Ag CJ~

'1

[\)
(]]
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• ZT-80-7

Location

Declination

Azimuth

Total Depth :

3420N : l250E

50°

37°T

250 meters

934038 26

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.

• ZT-80-8

Location 3700N l575E

Declination 55°

Azimuth : 2l7°T

Total ~plli 228.6 meters

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 ZT-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.

• 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 in 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 aigns of

grinding by the diamond bit.



PROPOSED PROGRAM

934040
28

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 soil 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 geologically mapped in

detail.
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costeaning will be carried out where necessary

geological interpretation and elucidate the extent

mineralization observed at or near the surface on all

to aid the

and type of

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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Salaries and Wages
Drafting
Field Office Rent
Cookery
Fi el d Suppl ies
Freight
Aircraft Charter
Travel and Entertainment
Communications
Geophysics
Consul tants
Other Contractors
Assays
Equipment Rental
Equipment Operation &Maintenance
Drilling
Property Payments

Overhead

~~!'UEST
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 Sill, 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 old 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 11m true width intersection of high grade Pb/Zn in Amoco's

DDSZT-79-2 is the widest orebody of this type known in the

Zeehan Field. The massive, shear hosted Pb/Zn is surrounded

by an envelope of disseminated low grade, zinc rich minerali­

zation.

From the sections and plans it is concluded that the high

grade 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, 1.5km 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

l890's, declining thereafter, until by 1913 virtually all system­

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 in

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 Spra:i, King and Bell

Mines.

L During the early diamond drill programme frequent problems arose

when drilling in the limestone.

L
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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 NBS to attempt better defini­

tion of diamond drill targets by considering further exploration

techniques.

Garretty (1947) approached 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 quantities of siderite, which comprises the

gangue.

"All other local anomalies were tested by drilling, but no m~n­

eralized bodies were revealed •••••. The electrical surveys at

Oceana failed to give distinct indications over the known min­

eralization and elsewhere" (Langron, 1966).

Durin9 the period 1948 to 1953 NBS 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 NBS was engaged in drilling various other

old mines around Zeehan and details of these activities are given

below:
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After 1953 NBS's efforts were directed at mining the Oceana, and

when production ceased in 1960 some 128,177 tons off are at an

average grade of 11.6% Pb and 4.790zs 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

pleteness however, the exploration programmes are listed below:

(i) 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, the Maxim, covers Cambrian' Crimson Creek

Formation.

(i i) Each 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 suqcession, has resulted in the outcrop of this forma­

tion being covered by swamps and button-grass plains. Exposure is

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 it is generally recognised

that it is unsatisfactory to use geochemical anomalism as the sole
basis for drilling. Unfortunately there is often little alter­

native.



Apart from Amoco's surface explorations and diamond drilling, the

information available on the Oceana 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.

r
r
I

I
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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 I: I, 000, through the

Oceana Mine.

The sections are aligned along Amoco's grid east-west (228°

true), face north and have a 25m north south separation

between 3700 Nand 3400 N inclusive. One further section is

provided for 3200 N to illustrate data from DOH ZT-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 19-31).
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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 NBS's No. 1 (150ft),

No.2 (300ft) and No. 3 (420ft) levels are plotted on both

plans 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 (540ft) 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."

NBS's drilling and m~n~ng 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 NBS'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

I

have proved, to a certain ~xtent,

chemical anomalism as a pointer

ization.

the validity of

to significant

by Amoco

the geo­

mineral-
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DOH ZT-79-2, an outstandingly 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% Zn 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 ZT-SO-S and ZT-SO-6, and at greater depth with ZT-SO-S,·

have been frustrated by faulting and dip inflexions. Diamond

drill holes ZT-SO-4 and ZT-SO-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

invoking faulting. This may be the case.

The final hole in the programme, ZT-80-9, was drilled to see

if the mineralization in ZT-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, thoU9h this was not atfirst appreci­

ated.

7

2.2 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 SSm north of the lflain

cross-cut, and the north area massive sUlphides are

likewise much reduced to the south at the fault separa­

ting the two areas (Figure 21).



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 (150ft) level.

The north area would - appear to comprise three indivi­

dual north north west-south south east trending zones

of mineralization, two of which contain developments of

massive PblZn ~ulphides (Figure 21).

f
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The easternmost zone has been intersected in DOH

ZT-79-2 from 59m to 137m, by DOH 1 from 45m to 6lm, by

the northern end of the No. 1 (150ft) level, and in

part by the old Oceana Mining Co •• s 80ft level.

In DOH 1 and the No. 1 level, assay values average

around 5% Pb with insignificant zinc over a width of

20m, though what little 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 ZT-79-2 intersection, the mineralized

zone widens to some 26m and contains an 11m core of

massive Pb/Zn sulphides.

Regrettably there is no further intersection of this

mineralization below ZT-79-2 and the zone is thought to

be cut off at around a depth from surface of 175m by a

flat lying fault (Figure 3).

The intersections in ZT-79-2 are the widest known

developments of massive Pb/Zn mineralization in the

area, and to the north, must be cut off within 15m of

the collar of the drill hole by the Oceana Fault. To

the south of ZT-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).



The mineralized zones parallel the bedding, and between

the Oceana Fault and the Mine Fault undergo a change of

dip. At ZT-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 eventually 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).

1l. CURTIS & ASSOCIATES
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The central zone of mineralization is defined by drill

holes ZT-79-2 from 204m to 218m, ZT-80-9 from 138m to

183m, ZT-80-6 from 112m to 134m, ODS's 1 and 53, and

the Oceana Mining Co. 's 40ft Level and Southern end of

the 80ft Level. Two further holes penetrate the zone 1

DDS's 5 and 66, but both these were abandoned with lit­

tle recovery and no assaying.

This zone is similar to the eastern zone 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% Zn and

1.820zs Ag/t. This intersection is at the 1000m refer­

ence level while that of ZT-80-9 is some 75m higher

(Figure 5), but virtually on the same section.

While the ZT-80-9 intersection averages only 3.88% Pb,

1.19% Zn and O. 630zs Ag/t, it is interesting to note

that 7mof no recovery' between 175m and 182m is flanked

above by 3m of 9.8% Pb, and below by 1m of 44.0% Pb,

9.75% Zn and 8.030zs Ag/t. Should the tenor of the

missing core compare with the immediately adjacent

recovered core, then the zonp. would be considerably

up-graded.
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r, 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 ZT-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 112m to 134m the assay averages only 0.85% Pb and

0.63% Zn, 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 ore was secondarily

enriched. DOH 3 records a 30m intersection of 4.49% Pb

through the zone, while the log of DOH 1 mentioned only

that the ground was mineralized and gossanous. Both

holes, however were plagued by excessively 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 ZT-80-9 is part of the same zone

cut between 138m and 183m (Figures 3 & 7).

The central zone trends into the Mine Fault between

3600 Nand 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.



This however can be matched with mineralization cut in

DDH 5 commented on 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).

r
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The ZT-80-6 intersection represents a true width of 6m

averaging 0.42% Pb and 0.93% Zn.

There is one further mineralized intersection in a

siderite/ankerite rock in ZT-80-6 between 69m and 71m,

and this represents a true width of 1m assaying 1. 87%

Pb and 0.37% Zn. However, there is no further data

which would allow this zone to be plotted outside the

influence of ZT-80-6 (Figure 6).

2.2.2 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 (1961), 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 nQt

more than 30 feet wide and 260 feet long."



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

(Figure 16).

r
r
r

~
0)
~ R. CURTIS & ASSOCIA TES

934090

12.

2.2.3 South Zone

South of the mine area the mine mineralization has been

cut in drill holes ZT-80-4 and ZT-80-7 (Figure 16). In

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 105m wide, and this mineralization

ras been intersected 170m deeper on the 900m reference

!level by ZT-80-4. This is the deepest known intersec-
I

it ion of the Oceana Mineralization and represents a true

width. of 2.5m averaging 22.3% Pb, 1.99% Zn and

10.38oz's Ag/t.

A further mineralized intersection higher up in ZT-80-4

represents a true width of 5m of massive sUlphides

(Figure 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 ZT-80-7 may show a rise in

the Pb/zn values, it is not inconceivable that the lode

zone in ZT-80-7 branches below the hole intersection to

give the two lodes seen in ZT-80-4. However, separate

lodes is the more likely explanation.

It is a matter of conjecture whether the 1m 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.



If it represents the mine mineralization then cross

faulting is evident. However, 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 ZT-80-3, or unmineralized

in this area.

£r '-' R. CURTIS & ASSOCIATES
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2.3 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.
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Galena, the major component of the Oceana ore belongs to the

late stage, whilst the sphalerite and siderite gangue 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 later 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 coarse-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 partial replacement ••••••• Incipient replacement

is often revealed by minute, discontinuous belbs of galena

in the sphalerite grain boundaries,... as the replacement

proceeds, these "coalesce" into continuous grain boundary

penetrations, and ultimately only rounded residuals of

sphalerite remain within a matrix of galena" (Both and

Williams, 1968).

2.4 Structure 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 limb of the Zeehan

Syncline where the Ordovician formations are in fault

contact with the Proterozoic, have steep dips, and are

locally overturned.

r
r

I

~C) .
c:::, R. CURTIS & ASSOCIATES
r

9340~H

15.

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"

,~ (SolomOn, 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 ope~ cavi­

ties in the fissures, or replacing zones of sheared and

crushed rock.
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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 workings 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 ate 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 :he 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".
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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. H. 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.

1\
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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.

However, 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 in 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.



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.

r
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Both massive shear zone mineralization and intervening

low grade disseminated mineralization together reach a

maximum thickness of 11m near the main cross 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 1m 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 DOH ZT-80-4 cut a 5m zone of massive Pb/Zn 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 16).

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).



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.

r
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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

old Oceana Mining Co. 's 40ft and 80ft Levels were never

resolved by NBH:

"The orientation of the 80ft Level development

dri ving 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

whfch 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 ZT-80-S 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

lir 21) intersected at a high level the southern tip of
the mineralization in the northern end of the No. 1

(150ft) Level. In 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 ZT-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

ZT-80-9 and the lower part of ZT-79-2. DOH ZT-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).



All regard the granite, or a late differentiate, as the

origin of the mineralization, which occurs in fissure veins,

in rocks ranging in age from late Proterozoic to early

Devonian.
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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 PblZn 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

Palaeozoic sediments, while the pyritic and intermediate

zones are mostly in the Proterozoic sediments. The only sig­

nificant inG:ursion of the sideritic zone into the Proterozoic

rocks is in the north, along the Despatch and related

faul ts.

It is suggested that the tin, wolframite, bismuthinite, and

possibly part of the pyrite mineralization originated from

the Seemskirk 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- origin, 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.
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~ There is evidence to suggest that the Zeehan Area is the wes­

\ t.ern termination of a major west north west to north west
;
i 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 Subs Hill, where the disseminated Pb/Zn is stratabound

(see 1:250,000 Series, Queenstown).
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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-

t
· ......<.
1C sources. ,."y'""

To briefly recap, at the Oceana it is evident from m1n1ng and

drilling records that massive Pb/Zn mineralization occurs in

bedding plane faults and shears. The Oceana Mine was deve­

loped in two semi-parallel shears 2m to 5m apart over a

strike length of 160m.

In the northern zone, three north ·north westerly trending

zones of mineralization have been recognized at approximately

20m separations. In the two easternmost zones massive Pb/Zn

mineralization has been intersected, one of which is 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 northern area

is overtuned, with a near vertical west dipping recumbent
~

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

approximately 200m (Figure 4), while 100m to the south the

flexure is 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" were found in "soft lode" which suggests a

derivation from the mineralized beds being cut. However,

ZT-80-6 cut 2.0% Zn in ankerite-breccias t.hought to represent

the fault in this area, and likewise zr-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 is probably the more acceptable

answer.

Whichever it may be, the fault does not appear to be impor-
\1
I

tant as a host to mineralization.

2.6

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 NBS was never in danger of

losing the orebody through faulting.

Recommendations

Of the exploration techniques used over the Oceana, only the

geochemical surveys appear to have produced a significant

guide to the mineralization. NBS 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 signature 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

further 240m of drilling in three holes, to test a supposed

orebody, also recorded nil mineralization.

NBS attributed the anomalism to large quantities 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.
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The degree of geochemical anomalism in an Oceana-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 could straddle the narrow minera­
lized zone.

It 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 anomal ies, represent

outcrops of the minor zones cut in the drilling. These minor

zones may develop at depth into signif icant 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 mineralized 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 is

thought to be due to mineralization in parallel shears in the

overturned western li~b 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.



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, like structures

should be searched for and thoroughly examined.
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It is recommended that:

(i) A revision be made of the fault pattern in the Oceana­

Austral area, initially 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 possible.

(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 def ined.

(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.



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 assumes a normal

easterly dip, and it is this zone of change which is

the main target.

27.R. CURTIS & ASSOCIATES-I
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Change in strike, westerly dip and broad geochemical

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, since most 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 DOH's 7 and 12 and the loss of core in DOH

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

as an indication that mineralization did exist. Consequently

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 SOm 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 mineralization 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.
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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-SOA-2 and ZT-SOA-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 favourable 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 beds 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.



However there is Pb/Zn geochemical anomalism 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).

I
,

I

~
"y R. CURTIS & ASSOCIATES

93411t"J

3.

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 ZT-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 zones, could be

established initially by a series of short diamond drill

holes.

Using the Oceana area as a model, the Oceana Fault may be

said 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 exploratiort.
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APPENDIX 4

DOWNHOLE PEM SURVEYS - OCEANA HOLES ZT-80-7, 8 AND 9
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AMOCO MINERALS AUSTRALIA COMPANY

934137

INTER-OFFICE MEMO

DATE:

TO:

FROM:

SUBJECT:

January 14, 1981

B. Roxburgh
P. Jones

S. Collins

DOWNHOLE PEM SURVEY AT OCEANA

Results of the downhole PEM surveys in holes 7,8 and 9 at Oceana show
no major anomalies due to large accumulations of massive sulfides.
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
surrounding the hole 2 intersection should have been indicated as
'off hole' anomalies in holes 8 and 9.

Orillhole 9 exhibits anomalous activity on late channels between 120
and 140 meters in a zone of mfnor sul fide mfneral izatfon. However,
stronger mineralfzatfon further down the hole is not indicated in the
PEM data.

Drfllhole 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 COLLI NS
SC:jm
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PHYSICAL PROPERTY TESTS - OCEANA DRILL CORE SAMPLES

by Geoterrex



DATE:

TO:

November 21, 1980

B. Roxburgh
P. Jones

93413!)

FROM: S. Collins

SUBJECT: ZEEHAN DRILLCORE PHYSICAL PROPERTIES TEST

Eight samples of dril1core 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 sampl es showed any measurable magnetic
susceptibil ity.

Details of the test follow.

Hole 2 (ZT-79-2)
Sample 1 Claystone (from 98.1m) 10.6t 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.

Sample 2 Massive lead/zinc sulfide.
Not tested as sample had disintegrated during shipping.

Sample 3 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 Limestone breccia (from 56.6m)

Found from 42 - 58m
Density = 2.6 gm/cc
Resistivity = 800 ohm-m
Chargeabi1ity = 47 millisecs

Sample 5 Silty Dolomite (from 69.3m)
Found from 62.2 - 76.2m
Density = 2.7 gm/cc
Resistivity = 1200 ohm-m
Chargeability = 34 millisecs

Sample 6 Interbedded calcareous shale/sandstone (from 157.8m)
Found extensively through hole
Density = 2.5 gm/cc
Resistivity = 3500 ohm-m
Chargeability =0

Sample 7 Semi massive siderite/galena/sphalerite (from 255.3)
Pb = 11.9t Zn = 3.74t
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-m
Chargeabil ity = 0 - 10 mill isecs

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 whil e mineral i zed core ranges in density from 3.3 to 5.5
gm/cc. The density of the massive lead/zinc sulfide (sample 2) is
estimated to be greater than 6 gm/cc. The bulk density of the
unmineral ized rock is estimated to be about 2.6 gm/cc. Resi stivities
of the unmineralfzed 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 ohm-m with the lowest
measurement at 0.2 ohm-m.

Chargeabilites are opposite to what would normally be expected.
Mineralized rock has low chargeability and, with the exception of the
shal e/sandstone, unmineral ized rock has a high chargeabil ity. It is
likely that previous IP work has in effect mapped the
1imestone/dolomite rocks which have chargeabil ities 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.

STEVE COLLINS
SC:jm
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. SUMMARY

A DIGHEM1I airborne electromagnetic/resistivity/magnetic

survey of 21 line-km was flown in March, 1980, for Amoco

Minerals Australia Company, over two areas in Tasmania.

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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. INTRODUCTION

A DIGHEM11 survey of 21 line-km was flown with a line spacing

of 250 m for Amoco Minerals 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.

Ancillar~ equipment consisted of a Geometries 803 magnetometer

with its bird at an average height of 50 m, a Sperry radio

altimeter, Geocam sequence camera, 50 Hz monitor, Barringer

8-channel hot pen analog recorder, and a Geometries G-7l4

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 cause 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.
II
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DATA PRESENTATION

DIGHEM electromagnetic responses fall into two general classes,

discrete and 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 broad class consists of wide anomalies from conductors having

a large horizontal 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 would 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

analysis 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.,

934117

conductivity-thickness product) in mhos of a vertical sheet

model. DIGHEM anomalies are divided into 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 ~ 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 portion of the 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 appro~imation. DIGHEM, with its short
coil separation, tends to yield larger and more accurate mho
values than airborne sy~tems having a larger coil separation.
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Conductive overburden generally produces broad EM responses

which are not plotted on the EM maps. However, patchy

conductive overburden in otherwise resistive areas can yield

discrete-like anomalies with a conductance grade (cf. Table I)

of 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

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 map. The remaining anomalies in such

areas could be bedrock conductors. The higher grades. indicate

increasingly higher conductances. Examples: DIGHEM's New Insco

copper discovery (Noranda, Quebec, Canada) yielded 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 I and 2) can

signify poorly connected graphite or"heavily disseminated

sulfides. Grade I conductors may not respond to ground EM

equipment using frequencies less than 2000 Hz.

The presence of sphalerite or gangue can result in ore deposits

having weak to moderate conductances. A~ an example, the

three million ton lead-zinc deposit of Restigouche Mining

Corporation near Bathurst, New Brunswick, yielded a well defined

grade 1 conductor. The 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.

The purpose of indicating the anomaly amplitude by dots is

to provide an estimate of the reliability of the conductance

calculation•.Thus. a conductance value 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 depth 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.

.
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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 majority of massive sulfide ore deposits have strike lengths

of a hundred to 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 correlation given

on the EM map, are e~pe~ially important for a proper strike

length evaluation.

DIGHEM electromagnetic maps are designed to provide a correct

impression of conductor 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 to an

interpretation from a ground EM survey having the same line

spacing.
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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 plane) model,

but only the vertical sheet parameters appear on the EM map.

The horizontal sheet model is suitable for a flat~y 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 conductive 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 the 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 characterized by inphase and

quadrature channels which are continuously active; local peaks

reflect either increases in conductivity of the earth or

decreases in survey altitude. For such conductive areas,

'apparent resfstivity profiles and contour maps can aid the

interpretation of the airborne data. The advantage of the

resistivity parameter is that anomalies caused by altitude

changes are virtually eliminated, so the resistivity data

reflect those anomalies ,caused by conductivity changes. This

helps the interpreter to differentiate 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 that 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 II. Influence of Conductive Cover
On Base Metal Surveys.

Resistivity Exploration effectiveness. .
for most EM systems

> 300 ohm-m excellent

". 100 to 300 good
..... ..

30 to 100 moderate

<. ·30 poor

Apparent resistivity maps should always be constructed when

the exploration effectiveness (Table II) ·is moderate to poor.

DIGHEMII surveys yield 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 (1978)*. 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 ~n airborne multicoil electromagnetic
system: Geophysics, v. 43, p. 144-172.

•
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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 underlying material, in which

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

The apparent depth will be negative when the upper layer is

more conductive than the underlying material, and will be,
zero when a homogeneous 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., ~s caused by a dense tree cover).. .

The apparent depth parameter is a useful indicator of simple

. layering in areas lacking a heavy tree cover. The DIGHEM11

system has been flown for the purpose of permafrost mapping,

where positive apparent depths were used as a measure of

permafrost thickness. However, little quantitative 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

DIGHEM11 maps contain x-type EM responses in addition to EM

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

of 2 ppm, and reflects one of the following: a weak conductor

near the "surface, a strong conductor at" depth (e.g~, 100 to 120 m

pelow surface), or noise. Those responses that have the

appearance of valid bedrock anomalies on the flight profiles

are mentioned in the report. The others·should not be followed

up unless their locations are of considerable geological interest.

The thickness parameter

DIGHEM11 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 conductor 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

flight line, when the conductqr has a shallow dip, when the

anomaly amplitudes are small, or when the resistivity of the

environment is below 100 ohm-me
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Reduction of conductive overburden response

The DIGHEM 11 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 anomaly recognition functions of

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

the conductance channel 37 which identifies discrete conductors.

In highly conducting environments, channel 36 is not generated

because it is subject to some corruption by highly conductive

earth signals.

Discrete conductors usually occur in the bedrock, such as

sulfides or graphite, rather than in the overburden, such as

conductive clay. OnJ,y d,iscrete.conductorsare plotted on the

EM map. Broad (i.e., non-discrete) conductors are not plotted

on this map, but are identified by lows 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 variations

in the magnetite percentage, flying height, and overburden

thickness. This can lead to difficulties in recognizing deeply

buried bedrock conductors, 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.

•
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MAGNETICS

The existence of a magnetic correlation with an EM anomaly

is indicated 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 bodies may be non-magnetic (e.g., Kidd Creek

near Timmins, 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 the difference in the contour interval, the

enhanced magnetic map and the standard magnetic map are

identical when magnetic basement rocks underlie a thousand,

metres of non-magnetic cover. The difference between the

two maps increase with the amount 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

c~ntaining pyrrhotite or magnetite. However, graphite

and magnetite in close association can provide 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.



--

934161
- 17 -

CONDUCTORS IN THE SURVEY AREA

The 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 anomalies and responses appear to reflect

surficial or cultural sources. Anomaly 5B might possibly be

a bedrock conductor .. 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

~--
D.C. Fraser
President

Z. Dvorak
Geophysicist
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Four map sheets accompany this report:

Electromagnetics
Resistivity
Magnetics
Enhanced magnetics

•

1 map sheet
1 map sheet
1 map sheet
1 map sheet

934162
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THE FLIGHT RECORD AND PATH RECOVERY

934163

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/rom Noise

20 magnetics 10 gamma 2 gamma
21 altitude 3 m 2 m
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
33 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 resistivi\:y .03 decade
41 apparent depth to conductive half space 3 m

* coaxial
** horizon\:al coplanar

The log resistivity scale of 0.03 decade/rom means that the

resistivity changes by an order of magnitude in 33 rom. The

resistivities at 0, 33, 67 and 100 rom up from the bottom of the

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



The fiducial marks on the flight record represent points
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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 often denote an error

in flight path recovery. The resulting flight path locations

therefore reflect a more stringent checking than is provided

by standard flight path recovery techniques.

The following brief description of DIGHEM
II

illustrates

the information content of the variousprofiles*.

The DIGHEMII system has two transmitter coils which are

mounted at right angles to each other. (The transmitted

frequency is given in the Introduction.) Thus, the system

provides two completely 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 description see D.C. Fraser; Geophysics,

v.44, p.1367-l394.



Figure Al shows a DIGIIEM11 flight profile over the massive
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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 radio altitude. Channels 22 and 23 are

respectively the inphase and quadrature of the coaxial coil-pair,

which is termed the standard coil-pair. This coil-pair is

equivalent to the standard coil-pair of ~ll 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·whaletail 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.*

9341GG

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 inphase response. The quadrature 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.

2. 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.

3. 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 an a-spacing of 50 m showed a similar

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

* Cdn. Inst. Mng., Bull., April 1974.
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Fig. Al. Flight over Montcalm deposit, with line parallel to strike.
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Fig. A2. Flight over Mont~alm deposit, with line perpendicular to strike.
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because of the averaging effect inherent in the

ground technique.

9341GG

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.

Figure Al illustrates the DIGIIEM11 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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JOB Ar~UCU • ZEEHMJ AP"l/80

STANDARI) WHALETAIL • VERTICAL • HORIZONTAL COI~DUC TI VE
COIL COIL • DIKE • SHEET EARTH

• •
LI N" f. REAL I)UAD REAL QUAD • COND DEPTH". CONO DEPTH RESIS DEPTH
ANI.lMALY PPM PP'1 PPM PPM • MHOS FEET • MHOS FEET OHM-M FEET

• •
• •

SA 1 16 1 20 • 1 0 • 1 79 ·/09 0
St:l 1 12 2 20 • 1 44 • 1 166 515 34

• •
• •
• •

tid 0 5 0 7 • 1 11 • 1 263 1034 0

•
•

.* ESTIMATED DEPTH MAY HE UNRELIABLE
OF THE CONDIJCTOR MAY dE DEEPER OR
LINE. OR BECAUSE OF A SHALLOW DIP

dECAUSE THE STRONGER PART •
TO ONE SIDE OF THE FLIGHT •
OR OVERBURDEN EFFECTS. •
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OCEANA PROSPECT

DRILLHOLE DATA

ZT-80-6

1350ELocation

Declination

Azimuth

Total Depth

Assay Resul ts

:

3650N

60°

37°T

330 meters

69- 72= 3m @ 1.52% Pb + 0.28% Zn + 13.3g/t Ag

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
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sw

ZT -80-6
J6S0N -IJSOE
201. ASL

132-134 =2m of 1·8%Pb, O· 2% Zn, 9·5 g/I

LEGEND

limestone 1

Dolomit. 2

Fossil B~cio 3

Slump Breccia 4

Sondstono 5

Siltstone 6

Shol. 7

Mineralization 8

Sid.rite/ank.rit. Breccia _ 9

Brecciated unit A

8...
....
o...,...

•

•

TO. 330. 3650 N

AZIMUTH DEFLECTION
....
o
o...,

NE

Bearing 37" T

•

•

2 i-216m =4m of 0·6% Pb, 2'I"/oZn,lg/1 Ag

T.0.330.

Amoco Minerals Australia Company

ZEEHAN PROJECT: TASMANIA
A-78-GO
EXPLORATION UCENCE 4/78

PROSPECT: OCEANA

Scm

CROSS SECTION
DRILLHOLE ZT-BO-6

Scale: Vertical and horizDntal_1 :1000

DRAIII; N81-1101

Report249, Appendix 7
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OCEANA PROSPECT

DRILLHOLE DATA

ZT-80-7

Locatio~ : 3420N : 1250E

Declination 50·

Azimuth · 37·T·
Total Depth · 250 meters·

Assay Resul ts

167-169= 2m @ 12.0% Pb + 11.0% Zn + 70gjt Ag.pa

934181
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Amoco Minerals Australia Company

PROSPECT: OCEANA

CROSS SECTION
DRILLHOLES ZT-80-7 & 80-4

ZEEHAN PROJECT: TASMANIA
A-78-GO
EXPLORATION UCENCE 4/78

Bearin 37'T

247-258m = n m of 12"4Pb,
4%ln, 89g~g -/

302-307m =5m of 22·3"4 Pb,
2% In, J23lJ"~g _

Br.cciahtd unit A

Sidorito / onkorito 8roccio _ 9

LEGEND

limestone

Dolomito 2

Fossil BrKcia 3

Slump Breccia 4

Sandstone 5

Silhlono 6

Sholo 7

Min.ralization 8

167-I69m= 2m of n-95"4Pb, n-05%Vl~n,_-t_~8f-J
70g/tAg.! -

JUON - I250E
III. A5L

50' All .
--- ---- ----- ----------_......UYIUm _---_

.. ---- ---

Scm
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• Amoco Minerals Australia Company
- -

PROJECT ZEEHAN No. A78(,0 ELEVATION 188 metel1 COMMENCED 18,'1- 'ilo
! BORE HOLE SURVEY INSTRUMENT

o..,m(m) Dill B..,;ng o.."h(m) Dip B.... 'i....g O~tt>(m) Dip a••"n9
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BEARING 03>7 TN •• GN LOGGED BY PHIL,.IP :rONES IDO 44- eA.S 25D Jo.<=; ! O<=;I
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DESCRIPllDN MINERALIZATION %

From TO NUMBER A~frOm To ,~"" ~ PI. Z~

e '" I«IC'o,..aE a... .j" .. -'-~ :>,'" lb." ,.,.. 3 110 65 /65 <I
.-.'L ,_" "., . '; _I••• .L "- ~ _.. "7352 /Ct. 3 22.3 '3 2&, ,,, SD ~I

"r.> ".. " 12735 2'." 25.3 ~ /" I'" 55" "'/

1'-.0 ="" -. "T>< or'H~1 C . ~J.", A 2735 25.:>. "8.3 '\ 250 24 180.0 ",-I

\ ."J. r. .," .CO_, k.tlM;....Q.\f .;1- M 27.35' 08." 31. '3 '.2 I' " .~o ",-I

. ~'" ;:t, .L ,~...; . j ,{".J. __.. LJ_.L ,'?' . 1",,,,,< ql.3 q4-:; " Ib "0 {,'" <I
I. .L .It...., hoMmA \

,,~

b7-.c:,' , •. ~ 37.:' " ~~ 1<-. .<;c; I -<I
,

"
'K -'~...~ t ..,,,r, /., ·'1.' Inoc,,1 2'. ~ ! 40.3 3 I/" 8 34- ~I

., ~. .i b-:...gy tt\;ni!i, tnud.:=VR...-4"" 1'"3",,1.,,, 'I 433 3 9/" 94 135 "-I
1_. • <C e5c"", 'M $,;,.'k\A<e'f:6 r J

, .
! ?,%d 4'.3 41,.3 " /0 t? I/, "'/--

Ii '" y. ~: .. e.,k>d ~i'!k tvY.....d"e,(d,L '2.73",,1 AL.~ ~ I'>·4"1·3 g 14 -",
'T .! • ..-1\ . .1..I..Ll.. a.1~1" I-:n~~21 ..q.3 S2.' • c 1(,/2. -<I

"'-'0',1. e .l.,..l.. b-· ';>';'.("~ .. ?'. g 127%3
1
"'.' "<. ,r '" 10 " Ii. <I !

.,
"be :s )er:'( .j" .,- .,. I- "'''~Li ""C'." S'il. '" ~ e- I'" ~I......!i;;>. 10

D..c _
...... ·c -l'='L ~ . Q. "~,,- 2,_ ~~~cl =.:; b"~ 3 /4- .2 "": -<'

, ke.0 <.9. ;ifm ",:;0 J.. e.,,-.
-;;::r

?7"CC <.,0, 1..4.:;' ." u. II, 280
,

~~I-C-l-OTI'E: I.... L+ L "'"
'3B.o ASS l-.AM'N~R I N'I i..l!lQLJ~_!""'"' < ,-,%7 b+." L~.:; 1 :3 IB 12 41'1 I ""

"

, • J.L , , '7 .r:' --'..r J -'1" ., '1"13.'" 1".:; i 70.3- 2 T " 12 3·.,
0 ... ,.(~~lq'fQlhc. cQ(c\,d--,!,.e:c... .. M'

"'-I
'-' ,1.,,,,,,, IC:~ "'1~·30 ' 22 44 ~I3 210

'-u:. 1...1. .r , ~·.l /~1. ,.1'..\ 213701""-. '" "'"7"'.~ i 3 /4 20 1<5 "'I
icl , t.\; ..,J MeSS,,;,. ea\cl,.hl.~ Jab.. ;::';i..:1. 27:;" ,~.:; 7'/.3 ." /10 S 32 ""Ik : .. J' L...L . J,_,o 4 3 '0 J.., 43.50 .~, Z'13'2 7<1.' ! 82.3 , 3 10 S 20

,
""iM' Ie· ,L ,I. ~ .;1. ,, __• + b,,,,,,! gJ..:3 I gS'., , I< g 14 ""'10 -;K ...,"L 'w ~ 'i" 2'1'3,4'. "5.:3 'il8. :, 3 S'to 8 5~0 \ -£1

i AA ~_" -'-._ 4S" +0 <g c1En'::Jf" (,s ... Jr.......
' ,

11'1
I r ..

, '21'3,588·:3 '''11.3 3 10 S <.1
, , .

nl.- -,. .L· '2737bi "1·3
' " 14!

4:~C~~~'TE .
Q4.3 ' , g ~I

45\:" 53·b;:) Foi..._ A"TE.D t~(d~....l?' 27:<71 1 Q4.3 Q7.3 3 , 10 12 28 ""I _-. ;.- .•. Lo. ., ;1. ".' ••" 273,8 Q7·3 ' 100.:; i 3 ! 6

l~
/4 I

~I

" " m\"",k.,'i. faf'Q..("'" :t...... ;J,~'''' ...'si +_"1J.-.jo\' h .....d. 2/3"7'1 - ICO._3 10'3.~ 3 b /1, <I

, CAlc.o.'·~_IW l....k<bed§ M:."", ',gNQ ~r 27~~ Ic3·3 Ict.· 3- ,3 S 110 ""
,

kek. :;........ k"", Aq."7Q +n 50.0

~~
2'"7321 1c4·~ ,cA· 3 3 B 12 IS ~I ,

1 i '2.i.3B'2..fo9·~; 112,~_.
.

3 10 Ib 75 <I

I-- -+
~7383 Ill..· ~ //5". ~ 3 12 \3 24 -<f

i 27384 "~,3 1/$.3 .3 S 8 II, -<,



-------------------
DRill LOG HOLE No. ZT-8o- 7 PAGE 20F 7

METERAGE
DESCRIPTION MINERALIZATION % SAMPLE METERAGE ASSAYS
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OCEANA PROSPECT

DRILLHOLE DATA

ZT-80-8

Location : 3700N : 1575E

Declination . 55·.
Azimuth 217°T

Total Depth : 228.6 meters

Assay Results

160-167= 7m @ 0.6% Pb + 3.12% Zn + 13.7g/t Ag

incl

165-167= 2m @ 1.7% Pb + 7.7% Zn + 29.0g/t Ag

934190



T.O. 22'·0.
3700N

AZIMUTH DEflECTION

SW NE

ZT-79-2 ZT-80-8

ZEEHAN PROJECT: TASMANIA
A-78-GO
EXPLORATION UCENCE 4/78

Amoco Minerals Australia Company

Bearing 37" T

96-122m=26m of 22·3%Pb
11·7 %ZnI 20304 III1All_-+'':7-':'-7.---:t-

204-218m:: 14m rJ
8·4'I.Pb, 3'1.Zn~~\-.
56·711/l All

3700N -ISOOE
193. ASL

164 -167m =3m of 1·2'1. Pb
H'l.Zn, 28·311/tAll_

3700N -1S7SE
195. ~Sl

LEGEND

Lim••ton.

Dolomit. 2

Fossil BrKcia 3

Slump Breccia l

Sandstone 5

Siltstone 6

Shal. 7

Minera litation 8

Siderite / ankerite Breccia __ 9

Brecciated unit /1

Scm

PRCBPECT: OCEANA

CROSS SECTION
DRILLHOLES ZT-79-2 and
ZT-SO-S
Scale: Vertical and horizontal_ 1:1000

DRAIII; N'1-1109

Report 249, Appendix 7



Amoco Minerals Australia Company

- -
k~

-
PAGE 1 OF 5

--
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AZIMUTH DEFLECTION
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DRilL LOG
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PROJECT ZE:"EHAN· TAS No. A7860

PROSPECT OCEANA

ElEVATION meters

DIP COLLAR 55· r-. w
COMMENCED '2b' 9· 80

COMPLETED 15· 10· 80

BORE HOLE SURVEY
o~pln Iml O;p Elea'ln~

~o 61.5 217.5

Oop,h(m)

1200

INSTRUMENT

64.5 222

E"$TMAN, CAMER,A

CO-ORDINATES 3700 mN 1575 mE CORE SIZE HQ. TOTAL lENGTH 22Q.6meters 100 61.5 222
BEARING 217· TN MN GN LOGGEDBY PHILIP JONES' 150 . 62.5 222

METERA.GE

!",om '0
DESCRIPTION MINERALIZATION % SAMPLE f'M,",,,,H,,,R,,,,AG'i",---::_,,_c+AS~SA ..V:..S,,=---,-=-_,-.--,_~,-_--1

NUMBER From To L_~ G... PI-. 7. A. i

o !Un ......... ,",,",,~. l. l ..~ ,-e,•• ~"h ..... ,. .~ '76/~ 25 • ., 2 II. 1000 """" I ~ ,

I....~..... .,.,... • ~~ .,,;;;; 27G/7" .'l4 I 12, <'<I I 1'-'" <., I

JL _L I. • ..1 (''''~~''''~'J--'\'-~+---~--4~271b""''-i_:PL~4+-""""'---'+-L/-f_!5LIO. j---"I4-'t.-.--j--J/,-"OO"---+-'<'''''L-f--_t-i _---j
I-~+--~+~~~~_~---;-U~ ~~_+--_~ +=n.,;.c:""--'r--'"",---,,,+,,,,,,."'b--+~/'--+--JS,lo,---+-,,,,,,,'n-f~/QC~--,I~"'-"-.L...I-l-_--+-~_---j
•• n lAnA A.~••I~I<DOU>"I""; ... ~,•• 'M "--"- ?7c,n q< ~7 I 10 ""'- 7<:' </ '
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ASSAYS

Lengtt>,.From

METl!RAGESAMPLE
NUM8ERMINERALIZATION %

~~ ~I ~ I
- 07L~1 ,. 7A ? ,.. ':;'0 '>nQ~ ,

I I ..... • LI. m.. • • • , -, 01~.o 14 75 , 62 1510 2190 2.

DESCRIPTION,.
METERAGE

From
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...1.......... '" V ,... . .".,\

ASSAYSMETERAGESAMPLE
NUMBER From T'l L..,gth C. PJ, Z.. AD

In~"" '"0 '"I I It I" ,,,<: < I

Inn,'" 119 120 I 8 14 24 < I

, "~••< 1fT II~ I to .", h<J-.. ~ I

I"'''fJI. 118 1/9 I 12 20 '.0 ' I

1-:;:;",;; ,.. ,< I .:; 2l/ J.O '" /

I 07L.2 115 1/< I & !J4 '7~ ~ •

MINERALIZATION %

v

.. 'L. .,

........ -_.
,

I -.J

,- . ",

DESCRIPTION

"'oJ., ..,

To

METERAGE

"<om

~".~~ ~._u.•~ ,~.~..J

. JiJ ........ -'.'l..

'oJ•.. -I • .-'-L. _J...;k- I ?7.74 ,"A '25 I 30 4lJ .20 2

.J u.· :r'. " ,.11. 21.1< I"' '2' , 24- "" B()5 I 33

..' , 7... .....~ .....J.... Z,.7. ."'- m I S5 7R b55 < I
I oJ I V . I

'7~' '"7 128 I ,0 "" '00' < I

• I.
i,.. 0 "~Q < eM "V , 27....;d" ....or ..... ·"'.I!.....,,··~'-----+--_- __-tl=.'''=''+-J"3,,,9-+~J,.,'40!L+-..J/,-+-.!!fO,,-+-J:}..,,-+_.....?ll-i_.L?--I--+----I, -oJ V

--j_--' f-- +.=~..'tI'+_J"J4<>'L.J__1'14!1.1_....+-.lI-l__-L"_....+'_lL"'--I-l1lJl'S...('..,......'-'(-1----1-----1
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fg 135 <;<;.,., ,

37 250 I.~~ -<I

,g In" 320 I

14 ~ :7Joo, 1

1/7 3370 '02' 7

19 100 ."'0 I

SAMPLE f-M",."-T<",,R"iAG'""_--r__-I-'"ASSA~Y'::"--=---r-=_-'-C--,__,--_--l
NUMBER f,()m To L_n;th a.. PI> ZP\ A'll!

B 40560 1

b'712R /55 I<&. I

l.?772{, 153 /54- I

,.?...., 15R 159 I

MINERALIZATION %

:

1".7.9
27&80

27&>8/

27·82 .

I.~."

1..2773~

I""....
1"770<

1?7nI.

1277.37

I.?>,~ .
27739
1;>7Zll£>

ORILl1.0G

1

....

NE: CQH1T c. e.. ....

JL LI.?\ .... <J <J ....

DESCRIPTION

1l. ~ 11.. .......

I~, _ • • ... l"'~~ J...du 1{,5 Il,l, / /250 8350 4.40% 52

I ..' . 14', " ....l. • '<M.e '>,...

l\IIETEAAGE

1u. . .1.:1. ..I .":i. "_}t,.. --1... • "7 170 :3 CAYl7)I' NO CDRE REeoY RY

r--+----+'.e..~-..-..,...~I" ,,~ ...:/1.< 11 W"j';l2ft/.$~' ~."...,..l.-'''''''~I-- ----j",-,-,c.=+--,"-<70,,-+-,-,/7~1 --+-_/~-+---"""40-+ __.?b""",+-,,I.~'5......:l:if---'~"---+-_-+_---j
_ _ V 171 172 1'1<. 500 Ira-".. .4

I ~1I.? ~,....... , H.... 172 173 I {J ..~ I,,,,,, 4 1

f--- - j-- , --'!J 1h.,SF ,....... noIl.J..l 173 174 .~ It. 470 I ts>o 2

t--j--- .1._. s""""•.~ Jt.w'oL..~AaJLI/4·""_,"+ -+_--IP/71'1lf-,-----+_11175L+--_+_--I__+--_-+__t-_+_--l
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I v'":r" "b,'«C\ H,..,,; (~/.I".. .I. 180 181 1 34 <f70 '.# 2 , i
1-_ I I .~,. r •..J " , I 19/ /82 1 J>2 :lSi:>......,' 3 I

I I ,~?.,., 182 183 I 10 400 , ....... 1 I
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i w
1 .- *:.
I I l\;)

! 0
!

I
f.c.~
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<•• .2... '-s:.

I sa dd~..,.«!j .aft§.":3' p~m ~IS·1. co ;--'.................~"+-- -1"?<..L.<77~""_c;+-:..,=-8<,-+--'-'I87'-'----+-----'I_T-"'''''--b-+_-'''--70-+-=S90'-t'_~?-+__+-_ ___f

__-j-_-+.la" .... ;-an M .,,~"'__'........ -+- __j!Lh"""'_+-,,18'-'-7---+'..1",88'-f--,-I---j_=~n--+_-=9o-+...4""U>~-'::>'-+-_--+_--l
.?"U7 I"! 189 I 21 70 15"0 ::>
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1---, ~'-- --- ------------j------- ,2.7M! 190 1,2Lj I I' 2' i 1"'0 '/100 3"----'---__ ---J-_
____ _ \-- . 1"',,'7,,750"'""'---"'.191 192 1 211 120! /35"0 3

, ~ ---l.2'l&z. 192 1£13 I I I 24 :__~_-+ 630 LI-----t---j------!
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SAMPLE METERAQE ASSAYS

NUM8ER f,om To t..."tffI G.. Ph Z". - A.s- 1
MI:.TERAGE

F,om
DESCRIPTION

DRILL LOG

MINERALIZATION %

HOLE Nil
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OCEANA PROSPECT

DRILLHOLE DATA

ZT-80-9

Location 3700N 1575E

Declination : 55"

Azimuth 217"T

Total Depth 228.6 meters

Assay Results

1- 24=- 23m @ 2.82% Pb + 2.12% Zn + 9.9g/t Ag

incl

4- 9=- 5m @ 7.30% Pb + 1.88% Zn + 16.8g/t Ag

120-186=- 66m @ 2.45% Pb + 0.82% Zn + 12.5g/t Ag

incl

148-162=- 14m @ 3.25% Pb, 0.4% Zn + 8.7g/tAg

172-186=- 14m @ 5.80% Pb + 1.28% Zn -+ 21.7g/t Ag

incl

182-186=- 4m @ 12.95% Pb + 3.09% Zn + 76.0g/t Ag

934203
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Amoco Minerals Australia Company

Project ZEEHAN N9 A·7B·60

Project Partner

Zeehan EL4/7B

PROSPECT LOCATION
Map Ref. ANG K-SS-S latitude 42°00'S longitude 14So20' E

Surveyed Date Scale 1:50000

Drawn S.F., R. Smyth-King Date August 1981 Drawing N~ M80-1476
Scm
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and Strahan 1:50000 scale geologic maps.
Transverse Mercator Projection

Report 249

Enclosure 1































OIGHEM mops are designed to provide a correct impression of
conductor quality by means af the conductance grade symbols. The
symbols can stand alone w'th geology when planning a followup
program. The actual mho values ore plaited for. those who wish
quantitative data. The anamoly ppm and depth are indicated by
irconspicuous dots which should not distract from the conductor
pJlterns, while being helpful to those who wish this information.
The mop provides on interpretation of all conductors in terms of
length, strike direction, conductance and depth'. The accuracy
is comparable to on interpretation from a ground EM survey
having the some line spacing.

The actual mho value is plotted beside the EM grade symbol. The
letter is the anamoly identifier. The horizontal rows of dots indicote
onomoly amplitude on the flight record, and the verticaTe""olumn
gives the estimated depth. This depth may be unreliable because
the stronger part of the conductor may be deeper or to one side
of the flight line, or because of a shallow dip or conductive
overburden effects.

DlGHEM anomalies are divided into six. grades of conductivity _
thickness product. This product in mhos is the reciprocal of
resistance in ohms. The mho is a measure of conducfance,and
is a geologic parameter. Mosl swamps yIeld Grode 1 anomalies
but highly conducting clays can give Grade 2 anomalies. The
rrulti - coil anomaly shapes often allow surface conductors to
be recognized, and these are indicoted by !tIe letter 5 on this mop.
The remaining Grode t and 2 anomalies could be weak bedrock
conductors. The higher grades indicDle increaSingly higher
conductances. Examples: The ore bodies at the Magusi River camp
Yield Grode 4 anomalies, while Matlabi and Whistle give Grode 5.
Graphite and sulphides can span all grades but, in thiS survey
Oleo, fIeld work may show that the different grades Indicate
different types of conductors.

Conductor aXIs

Proboble surfoce response

Possible surface response

Probable line (power, telephone,

pipe,ot fence)

Possible line

Questionable anomaly

Apparent fhiCkness > 10 m

Dip
Direct mOQMtic correlation of 100 9Ommos

>
lOOt

L?
?

­S

S?
L

ANOMALY EM GRADE MHO
GRADE SYMBOL RANGE

6 • ;;> 100

5 • 50-99

4 • 20 -49

3 0 10 -19

2 0 5- 9

1 0 ";;4

X Possible conduCfor

identifier _c 38+-mho volue

• ~c-;-----:c-;----,j ..~'-fInPhase and
r--/==~:::'" "-....!..QYQdcOlyre of

O.plll il Slando,d coil
9'IQIe'Ihon 119'1011' than

50 f ••1 5 ppm
, 100 Ilfl 10 ppm
: 150 feel 15 ppm
; 200 leet 20 ppm

Rlf.r 10 li~1 ef cnemQlie~ in
survly repe,l fa' Ihl actllol
ppm value~ fer all cail~, and
fer cendllcto' deplh~.
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