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SUMMARY AND CONCLUSIONS

Exploration target for the prospect is a large Irish style

carbonate hosted lead-zinc-silver orebody.

Exploration Licence 15/76 was granted to CSR for the period of

six months from August 1976 withf'urther 12 month renewals

subject to Mines Department approval. Amoco negotiated a joint

venture with CSR to farm into a 58 square kilometer portion of EL

15/76 embracing the prospective Gordon Limestone sequence to the

east of Amoco's adjoining EL 4/78. The tenement embraces

potential shale or carbonate hosted basemetal prospects.

McIntyre Mines (Aust) Pty Ltd conducted a shallow soil sampling

program and a self potential survey on the Mariposa prospect.

Results from the SP program proved to be of little use and due to

the shallow sampling depths the soil sampling survey failed to
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delineate the anomalous zone coincident with the Mariposa line of

workings.

Geophoto Resources Consultants conducted VLF-EM Turair, ground

magnetometer and both shallow soil sampling and limited bedrock

sampling programs over an area called Amber Creek (incorporating

portions of the Leatherwood and King Billy grids). A number of

geophysical responses were delineated and soil sampled with

latter bedrock sampling obtaining peak values of 0.26% zinc and

0.11% lead.

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.

A bridge on the old Mariposa tramway was repaired to allow

continued access to the Bannockburn prospect.

Detailed geological mapping of the Mariposa grid is in progress.

A number of major faults have been defined which have offset the

main mineralized horizon by up to 75 meters.

Thirty composite rockc'h'fp-samples were taken<"'W,i:'thin the joint

venture area. Seven are from the Mariposa prospect with the

remaining 23 samples from various locations within the area.

Hydraulic auger sampling continued on the Bannockburn grid.

A number of old workings in the Amber Creek area were located and,
sampled. Rockchip values are slightly anomalous and observed

trenches appear to follow minor ironstone occurrences.

Fifteen costeans were trenched in the area, four at Black Jacks

and eleven at Mariposa. Encouraging results were obtained at
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both prospects. A total of 308 meters were excavated at Black

Jacks. Assays are up to 6.0% lead, 2.5% zinc and 4.5 g/t silver

over a two meter sample interval. At Mariposa a total of 660

meters were excavated and samples returned assays up to 7.8%

lead, 15.8% zinc and 1300 g/t silver over the two meter sample

interval. Both prospects require additional and infill costeans

to define the limit of observed mineralization.

A major stream sediment (-80 mesh) and panned concentrate program

was completed within the joint venture area. Work by Amoco in

addition to a previous survey by McIntyre Mines has shown that

the highly anomalous values obtained from the Dundas River (up to

2100ppm tin, 5% zinc and 20g/t silver) are due to contamination

from the old Dundas workings ten kilometers upstream. Anomalous

values not obviously due to contamination from the Dundas River

will be followed up during the summer field season.

John Bishop of Mitre Geophysics was contracted to compile all

relevent geophysical data for the joint venture area. Anomalous

responses delineated from these data have been summarized on a

prosect by prospect basis. At Black Jacks a Turam conductor lies

coincident with a strong geochemical response which was detailed

by costeaning. At Mariposa a zone of high chargeability and a

0.5 milligal gravity anomaly occurs coincident with the mine

workings. VLF surveys conducted at Amber Creek produced poor

results due to thick Gluvioglacialceleposits. A completetep6rt"~
of the compilation is appended.

Amoco geophysicist P. Staples has completed his interpretation of

the EM-37 survey conducted by Geoterrex late last year on the

Mariposa prospect. A poor to moderate west dipping conductor has

been delineated coincident with the previously defined gravity

response. The anomaly is centered at 67150E and is strongest on

lines 59300N and 59400N but is complicated by the fact that the

eastern edge of the conductor lies within the loop.



553010
4

Four aeromagnetic responses (anomalies C,J,K and L) warranting

ground follow up were delineated from the West Coast Aeromagnetic

Survey conducted by Geoex for the Tasmanian Mines department.

Ground traverses over the magnetic responses delineated anomalies

varying from 30 to 120 gammas. A number of ground traverses were

soil sampled at 25 meter stations with the samples being assayed

for copper, lead, zinc, silver, tin, gold, nickel, chromium,

cobalt and tungsten. Further soil sampling and ground magnetic

traverses may be required to confirm the location of a number of

magnetic zones.

Infill gridding and sampling on 100 meter spacings will be

conducted on the Bannockburn grid, initially on the southern

portion of the grid encompassing a zone of workings within the

limestone with later infill around workings to the northwest.

Detailed geological mapping will continue on the Mariposa,

Black Jacks and Bannockburn prospects.

An airphoto interpretation of major structures relating to the

limestone sequence will be conducted as lead-zinc occurrences

within the Zeehan area and the major Irish style zinc-lead

deposit are clearly genetically related to major crustal

fractures acting as mineralized conduits.

Airborne EM and Turam responses delineated in the Mitre

..c's@ep;physics survey wi 11 be ground checked us ing a.,YLF or Genie EM

method.

Trial traverses of dipole-dipole IP and VLF will be conducted

over mineralized zones on both the Mariposa and Black Jacks

prospects.
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INTRODUCTION

This report details work conducted under joint venture between

CSR Pty Limited and Amoco Minerals Australia Company on part EL

15/76. Amoco negotiated a joint venture with CSR to farm-in to a

58 square kilometer portion of EL 15/76 (Figures 1 and Enclosure

1) earning a 50% interest in the property over a period of three

years.

Details of all work conducted prior to January 1983 were

submitted previously by CSR in their October 1981 to February

1982, January to June 1982 and July to December 1982 six monthly

reports to the Mines Department.

The joint venture area isc-onsidered to have excellent potential

for a Irish style carbonate hosted lead-silver deposit or a shale

hosted lead-zinc deposit.
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LOCATION AND ACCESS

Exploration Licence 15/76 abuts Amoco's tenement EL 4/78 (Figure

1) three kilometers east of the town of Zeehan of (population

approximately 5000). The Emu-Bay Railway and a sealed road

connect Zeehan with the part of Burnie located 140 kilometers to

the north. Access within the tenement is relatively good for

Western Tasmania as a number of logging tracks and a sealed

highway traverse the prospective dolomite-limestone horizons

which form topographic lows. Bombadier access is necessary on

some grids to conduct the exploration programs.

Zeehan is the service town for the Renison Tin Mine and no

difficulties would be. anticipated with respect to power, water,

labor 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
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Amoco Minerals Australia Company negotiated a joint venture with

CSR Pty Ltd to farm in to a 58 square kilometer portion of EL

15/76 embracing of the prospective Gordon Limestone sequence to

the east and southeast of Amoco EL 4178 (Figure 2 and Enclosure

1). Exploration Licence 15/76 was granted to CSR for the period

of six months from August, 1976. Renewal of the tenement for

further periods of twelve months is subject to Mines Department

approval of previous exploration and proposed programs.

Exploration Licence 15/76 will be due for reduction on August 2,

1984.
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HISTORY AND EXPLORATION TO DATE

A detailed description of the mining history and exploration

carried out within the joint venture area has been summarized in

three previous Amoco progress reports on the CSR Joint Venture,

Dundas Tasmania:-

October 1981 to February 1982

January 1982 to June 1982

July 1982 to December 1982

Amoco Report 287

Amoco Report 311

Amoco Report 339

Previous geophysical surveys conducted by Geophoto (1972), Rio

Tinto (1959), Tenneco (1972), McIntyre Mines (1971) and the BMR

(1950) have been compiled and synthesize'd by Mitre Geophysics.

The report is included as Appendix 4.
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REGIONAL GEOLOGY

Large blocks of Pre-Cambrian sediments form the basement

complexes of both northwest and central Tasmania. These are

overlain by Cambrian volcanics and marine sediments which host

the Rosebery-Hercules, Mt Lyell and MacIntosh (Que River)

orebodies.

Overlying these rocks is a sequence of Cambrian to Devonian

basinal sediments. This sequence hosts the Renison and Cleveland

orebodies.

The above units were intruded by granites during the Devonian and

C~rboniferous times which introduced the tin mineralization.

During the Jurassic and Tertiary periods the sequence was

blanketed by basic volcanics. Recent fluviatile and Pleistocene

glacial erosion have produced the present topography.
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Major folding and block faulting are particularly evident in the

Zeehan region. Uplift and folding accompanied accumulation of

thick piles of sediment and volcanic material in various troughs

during the Cambrian period. The Ordovician was marked by the

onset of terrestrial and shallow marine sedimentation (the Owen

Conglomerate, Moina Sandstone, and Gordon Limestone). The major

deformation accompanied the Paleozoic Tabberaberan orogeny and

large northwest trending fold structures were formed.
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LOCAL GEOLOGY

Minor Pre-Cambrian Oonah Formation basement rocks comprised of

schists, quartzites, siltstones, shales, spillitic lavas and

pyroclastics, form an infaulted block within the Cambrian Dundas

Group in the central eastern portion of the project area.

Cambrian sedimentation appears confined to fault bounded blocks

or graben structures abutting the Pre-Cambrian Tyennan Block to

the east. The rocks are predominantly rapidly deposited, shallow

water sediments including argillites, grits, conglomerates,

greywackes and shales with minor cyclical volcanic sedimentation

(agglomerates, tuffs and tuffaceous cherts and shales).

The Ordovician to Devonian strata of the Zeehan Basin occur

within a series of synclinal structures with north-west axial

trends. Mt Zeehan Conglomerate at Mt Misery was deposited within
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a graben structure in the Lower Ordovician period and is

transgressively overlain by micaceous siltstones, tubicolar

sandstones, grits and minor shales. These transgressive units

are time equivalents of the Moina Sandstone which was deposited

within the Zeehan Basin. The Moina Sandstone is overlain

disconformably by the Ordovician Gordon Limestone. The

disconformity is occasionally marked by a white quartz

conglomerate followed by an interbedded sequence of siltstones,

dolomites, minor sandstone and limestone. The Gordon Limestone

is comprised of interbedded limestones and dolomites with

numerous breccia horizons and zones of clastic sedimentation

including fossiliferous calc-arenties, siltstones and shales.

Siluro-Devonian sediments within the basin are fossiliferous

marine, coarse grained and cross-bedded quartzose sandstones,

siltstone, minor quartzites, and dolomitic to pyritic shales and

siltstones.

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 north-west folding and

faul t ing. Eas t and north-wes t trending faul t sys tems are

considered to have been contemporaneous. North, northeast

striking faults are thought to have developed in post Permian

times.
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MINERALIZATION

Exploration within the prospective Gordon Limestone has been

modelled on the Irish type carbonate hosted sedimentary

exhalative lead zinc deposits at Silvermines, Tynagh and Navan.

Mineralization, lithological and structurally controlled occurs

as both epigenetic and syngenetic ,~~i~~ within carbonate

hostrocks. The deposits are found in proximity to the locus of
1

major basement sutures (Silvermines fault equivalent) and similar

intersecting dilation faults which act as feeder zones for the

mineralizing fluids. The mineralization occurs as both coarse

and fine grained pyrite galena and sphalerite in a carbonate

matrix. The syngenetic deposits occur as lenses associated with

sedimentary breccias which have slumped into sub-basinal

depressions within the limestone whereas the epigenetic

mineralization is generally found in close proximity to major

basement sutures.
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Joint Venture Area

Details of the type and extent of mineralization indicate the

major parameters (lithologic, structural and mineralization) fit

the Irish model. The major northwest trending basement suture ­

the Balstrup Fault, cuts the Zeehan Basin to the north of Oceana

before trending southeast into the Mariposa area. Emanating from

this major crustal break are a number of dilation fault zones

which cut the Mariposa Limestone sequence in the vicinity of two

zones 0 f mineral iza t ion (observed from the trenching program).

The two horizons which contain galena and sphalerite-cerussite

~ and anglesite from the oxidised zone, within a siderite minor

pyrite matrix lie concordant to bedding and are strongly

associated with carbonate breccias. (West zone : assaying up to

10 meters at 11.1% lead, 1.2% zinc and 74g/t silver. East zone :

assaying up to 8 meters at 3.3% lead, 6.2% zinc and 39Sg/t

silver) .

Breccias have also been observed on the Black Jacks prospect

(north of Mariposa) and the Bannockburn prospect (southwest of

Mariposa) both being associated with highly anomalous

geochemistry.

Similarities in. setting and observed mineralization between the

joint venture area and the Irish deposits indicates the potential

for finding a large tonnage syngentic sedimentary lead zinc

s i 1ver orebody, or a 1 ternatiye ly a number 0 f mod~J:1il"te .. ,.tonnage

orebodies.
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WORK CONDUCTED BY AMOCO

Work during the period entailed data collection, synthesis of

previous work, access improvements, geologic mapping, costeaning

and geophysical and geochemical surveys. Exploration was

concentrated on a regional scale during the summer period and

centered on the Mariposa, Bannockburn 'and Black Jacks prospects_

as the weather deteriorated towards winter.

Access

Minor upgrading of the old Mariposa tramway to the Bannockburn

prospect southwest of the Mariposa prospect was necessary as a

bridge had detiorated to an unsafe condition.

Geological Mapping

Detailed geological mapping is continuing on the Mariposa grid.

Numerous northeast trending faults cut the limestone sequence,
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one of which offsets the main mineralized horizon by

approximately 75 meters to the east. The costeaning program has

delineated subcropping fossil breccias, calcareous slumpy

siltstones and calcareous arenites similar to those observed on

the Oceana Prospect in EL 4/78.

Analytical Techniques

Rockchip, bedrock geochemical, regional soil and stream sediment

and panned concentrate samples were dried, crushed and pulverized

and despatched to Com labs Pty Ltd in Adelaide for analysis for

copper, lead, zinc, silver and tin. Costean samples were sent to

Analabs in Tasmania for both preparation and analysis for

basemetals and tin.

Analysis for basementals was by AAS after hydro chloric acid

digestion and tin was by XRF.

Rockchip samples were anlayzed for an additional 12 elements,

tungsten arsenic, antimony and barium by XRF and gold, nickel,

cobalt, bismuth, molybdenum, vanadium, cadmium and manganese by

AAS. Costean samples were analyzed for an additional three

elements, cadmium and manganese by AAS and antimony by XRF. The

regional stream samples are analyzed for the following additional

elements - gold, nickel and chromium and regional soil samples

for gold, nickel, cobalt, chromium and tungsten.

Check assays on every twentieth sample were carried out by Amdel

in Adelaide.

Rockchip Geochemistry

Regional:

Regional sampling has been conducted in conjunction with the

stream sediment sampling program with all documented workings

being located and compositely sampled. Locations and results are

plotted on Enclosure 3 and listed in Table 1.
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REGIm~AL ROCKCHIP AND DUMP SAMPLING - CSR JOINT VENTURE AREA

UlPbZnAgSnAuSbNiCo BiMoV CdIbW AsBaU

8 14 600 <1 <4 <0.05 4 75 22 <4 <4 30 <1 4500 20 42 <10

8 300 450 2 8 <0.05 4 220 50 <4 <4 30 <1 1700 <10 115 50

8 34 240 2 <4 <0.05 10 115 28 <4 <4 30 <1 2650 10 80 60

Adler Creek Workings:
79814 3699- snstone brec- 12 170 60 <1 10 <0.05 4 26 4 <4 <4 40 <1 135 10 50 135

53516 cis &quart208e
79815 3696- Ironstone 20 60 1150 <1 <4 <0.05 4 120 22 <4 <4 50 <1 620 10 34 55

53518 ferruginous zone

North llenty Workings:
92451 3681- Ironstone

53513
92452 3681- Ironstone

53513
92453 3681- Ironstone

53513

10 38 410 2 6 <0.05 16 70 18 <4 <4 <10 <1 1.8% <10 75 115
Westerwsy Creek:
92454 3697- Ironstone

53559

United Ag-Pb Workings:
92459 3688- Sandstone!phy1- 8 <4 80 <1 <4 <0.05 4 <4 <4

53519 lite-qtz veined
92460 3688- Qt:z sandstone 4 <4 10 <1 <4 <0.05 6 <4 <4

53519
92461 3688- Ironstone 40 4 980 <1 <4 <0.05 4 110 18

53519
92462 3688- Ironstone 50 4 960 <1 <4 <0.05 <4 110 20

53519

<4 <4 40

<4 <4 60

<4 <4 140

<4 <4 220

<1 8 <10 6 95

<1 10 <10 <2 100

<1 340 IS 490 20

<1 330 10 520 2S

Australasian Workings - Black Jacks:
92464 3657- Ferruginous 170 280 1100 <1 <4 0.10 8 36 12 60 <4 140

53624 clay
92465 3657- Ferruginous 14 250 16 1 6 <0.05 14 18 <4 30 <4 120

53624 siltstone

<1 230 <10 125 100 6

<1 8 <10 80 430 18

lklited Ag-Pb Workings:
92466 3688- Ironstone 12 8 44 <1 <4 <0.05 <4 16 16 75 <4 110 <1 760 15 42 60 <4

53519
92467 3698- Ferruginous Qtz 6 <4 20 <1 <4 <0.05 <4 20 8 20 <4 40 <1 90 <10 <2 10 <4

53517 plus chlorite
92479 3656- Carbonaceous 26 2200 ISS 2 <4 <0.05 18 14 <4 14 <4 10 1 14 35 26 250

53548 sandstone plus
galena

92483 3655- Limestone Ca! 50 640 145 3 4 <0.05 10 22 <4 12 <4 30 1 14 <10 6 440
53550 Sd veined

92484 3655- Limestone Ca! 4 95 12 <1 <4 <0.05 <4 4 <4 110 6 40 <1 110 <10 3 35
53550 Sd veined

92485 3655- Quartzite- 2 4 4 <1 <4 <0.05 4 6 <4 14 6 <10 <1 120 <10 <2 10
53550 chromlte? xt1s

92486 3655- Quartz pyrite 14 110 6 5 6 <0.05 6 14 <4 10 <4 <10 <1 14 <10 <2 250
53550 galena?

92487 3658- Breccis carbon- 14 95 6 1 <4 <0.05 6 18 <4 14 <4 <10 <1 20 <10 2 400
53548 sceous

92488 3658- snstone, ga1- 26 660 125 1 6 <0.05 18 22 <4 12 <4 30 <1 16 <10 22 290
53548 ena carbonaceous

92489 3658- Sediment brec- 16 800 100 1 <4 <0.05 20 16 <4 14 <4 30 <1 14 <10 20 370
53548 cis carbonaceous

92490 3658- Quartzite galena 4 760 75 1 <4 <0.05 12 8 <4 12 <4 10 <1 8 <10 6 90
53548 in cleavage
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Three workings lie in the Amber Creek area and include the

following:

North Henty - max values:

United Ag-Pb -" "

East Amber - " "

300ppm Pb, 600ppm Zn, 2ppm Ag, 8ppm Sn

8ppm Pb,980ppm Zn, <lppm Ag, <4ppm Sn

l70ppm Pb, l150ppm Zn, <lppm Ag, 10ppm Sn

The Australasian workings are found in the north of the Joint

Venture area between lines 62600N and 62800N on the Black Jacks

prospect at approximately 67050E (maximium values: 280ppm Pb,

1100ppm Zn, lppm Ag, 6ppm Sn). Rockchip at the Australasian

workings are also plotted on Enclosure 13 and listed in Table 2.

Further rockchip sampling was conducted on outcropping minor

galena mineralization on the lower reaches of Farrel Rivulet and

also on an ironstone (within limestone) on Westerway Creek, a

tributary of the Farrel.

Lower Farrel Rivulet - max values:

Westerway Creek " "

0.22% Pb, l55ppm Zn, 5ppm Ag,

6ppm Sn

38ppm Pb, 4l0ppm Zn, 2ppm Ag,

6ppm Sn

Mariposa:

Additional rockchip sampling has been conducted on the Mariposa

prospect (Enclosure 9). Seven" samples including ironstones from

the line of lode, ferruginous siltstone from a zone approximately

100 meters east of the lode and ferruginous quartzites and

ironstones from elsewhere on the grid were assayed (Table 3).

Bedrock Geochemistry

A Jackro 200 hydraulic auger mounted on a J5 Bombadier was used

to penetrate thick gravel and talus deposits blanketing much of

the prospective horizons. Areas inaccessab1e to the Bombadier

were sampled using a hand auger. A total of 435 bedrock samples

were taken from the joint venture area, 342 at Bannockburn the



The Amber Creek area in the
southern part of the Joint
Venture area.

Looking east across the Professor Range. North Henty
workings center left.
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TABLE 2 BlACK JACKS - Cll1POSITE ROCKCHIP RESULTS

SAMPLE CO-cRD ROCK TYPE As Sb Sn W Cu Pb Zn Ni Bi Co Cd MIl Ag Mo V Au Ba u

66635 62009N Ironstone - 55 <4 <4 <10 16 50 640 115 <4 48 <1 <4 20 <4 20 <0.05
67432E Limonite

Dump &lmp1e

66636 61995N Ironstone 55 6 10 <10 6 12 145 20 <4 8 <1 90 <1 <4 10 <0.05
67444E Flat CAltcrop?

66637 61998N Ironstone 55 6 <4 20 12 60 370 16 <4 <4 <1 130 <1 <4 10 <0.05
67516E Dump/Outcrop?

66638 62018N Ironstone 60 8 4 <10 6 8 22 16 <4 6 <1 125 <1 <4 10 <0.05
67516E Float

78035 624000 Ironstone <4 <10 14 20 615 - 980 <1 85
67695E Float/CAltcrop

92464 626700 Ironstone 125 8 <4 <10 170 280 1100 36 60 12 <1 230 <1 <4 140 0.10 100 6
670500

92465 626700 Ironstone 80 14 6 <10 14 250 16 18 30 <4 <1 8 1 <4 120 <0.05 430 8
67050E



~
($I

TABLE 3 - 11ARIPOSA - ROCK CHIP SAMPLES
o~

l'O.St+IP!.E o:>-<lUllNIm'S lOX 1YPE Cl.t Ib Zn .Ag So Pu Sb Ni Co Bi I'b V Cd fob W As B8. eft
~~,

1 7lm6 5962W:6718SE eke cbq>, c.etqXlSite _le 1.31 26SZ. 4O.at 150 <4 <0.05 8600 U 6 10 <4 10 2OJ) 14 <10 500 15 0

2 1Im7 ~:67lSf:E Black dolcmite o.1:crop 28 650 790 2 4 <0.05 22 16 6 6 <4 30 2 16 10 32 29:l ~

3 7lm8 59623:': 67144E Iblanlte srottitl; SSt: 40 910 140 2 8 <0.05 16 14 <4 <4 4 20 <l 10 <10 46 340 ~

4 7fm9 ~:67264E LinEstale 6 32 19l <1 <4 <0.05 6 10 <4 <4 <4 20 <1 /fl) <10 5 135

5 78O'fO 5899CN: 67322E Irrnstale (cbq» 120 2.m 2.55'.t 30 28 <0.05 70 18 4 <4 <4 20 80 7.'J1. <10 100 2650

6 78041 5881CN: 67107E F~. ssn:ly clays 48 430 1900 1 <4 <0.05 38 14 6 <4 <4 60 <1 350 <10 9l3OO

7 78042 58841<N:67088E Ckaq;e clays 440 3300 31m <1 6 <0.05 m 55 18 4 6 80 <1 750 <10 29:l 260

8 78043 5885CN:6705lE <lrarge clays 46 300 29:l <1 6 <0.05 20 18 <4 <4 <4 50 <1 9l <10 140 340

9 7frA4 5851CN:66953E V. ~. goss8hy shales 44 185 60 <1 <4 <0.05 4 16 <4 <4 <4 40 <1 24 <10 18 380

10 78045 5839CN: 669&£ Gossany ircnltaired q.mrtzite 12 115 26 <1 8 <0.05 10 8 <4 4 <4 50 <1 20 <10 42 145

11 78046 5848a1:67054E Cherty qtzite + fire sst 26 4500 620 3 <4 <0.05 12 6 <4 <4 <4 20 2 1650 <10 125 55
12 78047 5858W:6710!lE <lrarge ssn:ly clays 200 69l 1900 <1 4 <0.05 210 80 24 <4 <4 40 <1 650 10 220 210

13 78048 5866lN:67126E Ckaq;e ssn:ly clays 360 1700 1850 1 6 <0.05 95 250 28 <4 <4 40 <1 1m <10 870 360

14 78049 587OCN: 67122E fobttled black Ii. 0I'lIll',e dol 2fi) 165 270 10 4 <0.05 100 150 <4 <4 <4 110 <1 40 <10 165 380

15 78050 58761<N:6711& <lrarge clays 660 2100 2800 10 <4 <0.05 100 35 16 <4 14 40 3 4000 <10 70 350

16 7f!AOO 59794N:6711SE Fern.gi.noos q.mrtzite 10 270 270 <1 4 <0.05 4 42 6 4 12 10 <1 1300 <10 6 75

17 78481 59804N:6711lE L!lrest<re sUicified 6 120 210 <I 8 <0.05 <4 16 <4 18 10 20 <1 930 <10 2 55

18 78482 5979lN:67109E llreccis. L!Irest<re silicified 10 270 270 <1 <4 <0.05 10 65 22 6 10 20 <1 3850 10 U 195

19 78483 59&al:6672S': P1sclitic ironstale 18 55 9l <1 8 <0.05 16 <4 <4 28 <4 70 <1 1200 <10 42 75

20 92491 59HXN:671&:E Irrnst<re 30 180 350 1 4 <0.05 14 48 28 <4 <4 50 <1 570 <10 140 65

21 92492 59HXN:671&:E FerrugItws silst:dle 18 28 32 <1 4 <0.05 4 U <4 <4 <4 30 <1 50 <10 5 280

22 92493 5900:N:6707SE Iroostone - line Q! lcxIe 44 3.4'.t 2350 11 30 <0.05 20 18 <4 <4 <4 20 4 11.at <10 <50 135

23 92500 58955N:6707SE Irrnst<re - nesr 2 edits 240 3.85'.t 1.lat 72 <4 <0.05 150 55 65 40 6 20 44 8.7'.t <10 200 70

24 73701 ~6709lE Fern.gi.noos clay 120 500 2200 1 10 <0.05 115 46 20 24 6 100 <1 170 <10 m 89l

25 73702 5885!N:66nSE Q,m-tzite - heuBtitic 12 <4 28 <1 6 <0.05 <4 4 <4 10 6 10 <1 26 <10 <2 20

26 73703 5890CN:677OlE Irrnst<re - pisolitic 160 8 65 2 <4 <0.05 <4 30 36 34 4 40 <1 1150 <10 44 105

NJte : Results in PJ:IIl wess In:ll.csted
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remaining 93 are from reconnaissance soil lines over four

magnetic anomalies (C,J,K and L) defined from the Geoex 1982

airborne survey. Sampling at Bannockburn is continuing with all

accessable areas having been Jackro sampled at 2S meter intervals

and the remainder of the grid being hand auger sampled. The

reconnaissance lines traversing the magnetic anomalies were also

sampled using a hand auger at 2S meter intervals.

Bannockburn:

All possible Jackro sampling has been completed on both the

eastern and western sides of the Dundas River. Hand auger

sampling of the remainder of the grid is nearing completion. Two

samples 100 meters from old workings on line S7800N returned

massive coarse grained slugs of galena from within a dark grey,

carbonaceous siltstone. Updated lead and zinc maps are included

(Enclosures 15 and 16).

Costeaning

Fifteen costeans totalling 968 meters were excavated on the joint

venture area using both JCB and 0 & K hydraulic excavators. Four

trenches totalling 308 meters were excavated on the Black Jacks

prospect and 11 trenches totalling 660 meters excavated on the

Mariposa prospect. The trenches varied in depth from 0.5 to 5

meters and were mapped in detail at a scale of 1:200 and sampled

over 2 meter intervals (excepting L58900N:67050-67070E which was

sampled at S meter intervals).

The trenches were designed to test previously defined bedrock

geochemical and geological targets. The initial excavator, a JCB

909 was replaced with the lighter 0 & K excavator after the JCB

proved too heavy for swampy conditions. Difficulties were

encountered with excessively deep fluvioglacial gravels (up to 5

meters) and fresh limestone occuring within 2 meters of surface.

Due to the unsafe depth of many trenches, geological. ,a.n.d,.",.­

geochemical sampling was conducted on material excavated and

deposited in piles representing two meter intervals.
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Backhoe excavating trenches
at Mariposa.

lDoking southeast towards Queenstown across the Mariposa
prospect.
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At Black Jacks strongly anomalous values were obtained in all

four trenches (Table 4) with the best intersection occurring on

line 6l000N (8m of 3.2% Pb, 1.6% Zn, 5.8g/t Ag). Airphoto

structural interpretation indicates the mineralization occurs at

the northern end of a fault bound limestone block. Further

costeans to the south are warranted to test for a continuation of

the mineralized horizon. The mineralization in general is

associated with pyritic breccia zones and to a lesser extent with

laminated pyritic limestone. Detailed geological and geochemical

logs of the trenches are included (Appendix 1). Enclosure 14

shows the location on costeans at the Black Jacks grid.

At Mariposa strongly anomalous values (Table 5) were obtained

from all 11 trenches (Enclosure 10) The best zone of

mineralization lies on the western side of the valley along

strike from and within the old Mariposa workings near the contact

of the Ordovician Gordon Limestone and Silurian Crotty Quartzite

Assays from this zone include an interval of 10 meters grading

11.1% lead, 1.2% zinc and 74.5 g/t silver within ironstones. A

second zone occurs within the limestone sequence parallel to the

faulted contact with the Cambrian Dundas Formation. Assays from

this zone include an interval of 8 meters grading 3.3% lead, 6.2%

zinc and 395 g/t silver occuring within black massive decomposed

1 imes tone and 1 imes tone brecc ias. Add it iona 1 cos teans are

warranted in order to define the strike extent of the trenched

mineralization. Detailed geological and geochemical logs of the

trenches are included (Appendix 2).

Stream Sediment Geochemistry

A regional stream sediment program collecting 114 minus 80 mesh

and panned concentrate samples was completed over the joint

venture area. The strongly anomalous values from the Dundas

River can be traced back to contamination from old mines

upstream. A program of detailed follow up was commenced during

the period but will not be completed until the 1983/84 summer.

One of the better samples runs up to 0.5% lead, 0.4% zinc, 20 g/t
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TABLE 4 - BLACK JACKS COSTEAN GEOCHEMISTRY

553033

NORTHING EASTlNG MINERALIZATION

61400N 67524 - 56 = 2m of 1.11% Pb, 2.86% Zn, 4.5 g/t Ag
67308 - 12 = 4m of 0.04% Pb, 1.95% Zn, 1.0 g/t Ag
67320 - 22 = 2m of 1.40% Pb, 2.0% Zn, 11.0 g/t Ag

61150N 67230 - 32 = 2m of 0.92% Pb, 0.44% Zn, 43 ,It Ag
67244 - 52 = 8m of 0.95% Pb, 0.46% Zn, 5 g t Ag

61000N 67238 - 36 = 2m of 0.41% Pb, 1.07% Zn, 10 g/t Ag
67226 - 06 = 20m of 1.74% Pb, 1.17% Zn, 6. g/t Ag

incl. 67226 - 18 = 8m of 3.16 Pb, 1. 58% Zn, 5.8 g/t Ag
and 67214 - 12 = 2m of 1.18% Pb, 0.60 Zn, 25 g/t Ag
" 67210 - 06 = 4m of 1.34% Pb, 1.84% Zn, 3.3 g/t Ag

67198 - 96 = 2m of 0.27% Pb, 1. 30 Zn

62000N 67309 - 311E = 2m of 3.4% Pb, 1.3% Zn, 25 g/t Ag
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TABLE 5 MARIPOSA-COSTEAN GEOCHEMISTRY

553034

NORTHING EASTING MINERALIZATION

59600N 67172 - 67202 = 30m of 1.01% Pb, 1.84% Zn, 13.07 g/t Ag
incl. 67172 - 67186 = 14m of 1.36% Pb, 3.05% Zn, 16.64 g/t Ag

67194 - 67202 = 8m of 1.35% Pb, 1.11% Zn, 19.63 g/t Ag

59091N 67074 - 67076 = 2m of 1.83% Pb, 0.43% Zn, 12.0 g/t Ag

59400N 67318 - 67332 = 14m of 1.06% Pb, 2.32% Zn, 32.4 ,It Ag
incl. 67320 - 67324 = 4m of 1.69% Pb, 5.83% Zn, 39.5 g t Ag

59200N 67342 - 67334 = 8m of 3.3% Pb, 6.2% Zn, 395 g/t Ag
and 67322 - 67320 = 2m of 0.8% Pb, 1.4% Zn, 29 g7t Ag
and 67142 67120 = 22m of 1.0% Pb, 0.2% Zn, 63.5 g/t Ag

59100N 67166 - 67162 = 4m of 0.8% Pb, 0.9% Zn, 3.3 g/t Ag
and 67152 - 67150 = 2m of 0.2% Pb, 1.9% Zn, 7.5 g/t Ag

59046N 67138 - 67136 = 2m of 0.4% Pb, 1.1% Zn, 5 g/t Ag

59000N 67325 - 67323 = 2m of 0.9% Pb, 1.7% Zn, 13 g/t Ag
and 67098 - 67096 = 2m of 0.5% Pb, 1.3% Zn, 10 g/t Ag

58950N 67080 - 67078 = 2m of 1.5% Pb, 0.8% Zn, 54 g/t A,
and 67072 67062 = 10m of 11.1% Pb, 1.2% Zn, 74.5 g t Ag

58900N 67094 67082 = 12m of 1. 5% Pb, 1.2% Zn, 7.4 g/t Ag
and 67078 - 67072 = 6m of 2.2% Pb, 1.9% Zn, 52 g/t Ag
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silver and 680 g/t tin and drains the region near magnetic

anomaly J. Two samples draining the northwestern area of the

Amber Creek grid run 3.9% and 1.7% chromium. It is reported that

minor placer chromite deposits occur within the sediments lying

stratigraphically above the Gordon Limestone possible anomalous

chromium values. Enclosure 4 shows sample locations and

anomalous assay results for lead-zinc, copper-silver, tin-gold

and nickel-chromium are plotted on Enclosures 5 thru 8. All other

assays are included as analytical results sheets (Appendix 3).

Geophysics (Previous Exploration)

Mitre Geophysics was contracted to compile and synthesize

previous geophysical data conducted by Geophoto (1972), Rio Tinto

(1959), Tenneco (1972), McIntyre Mines (1971) and the BMR (1950)

(Appendix 4). Anomalous responses delineated from these surveys

have been summarized on a prospect by prospect basis.

Bl~ck Jac~~: Three very weak and poorly defined HEM-701

(Tenneco) conductive zones were delineated over the southern

portion of the prospect. Three Turam conductors were observed

between lines 60400N and 61200N. The northern most response

lies coincident with a very strong (Amoco) lead and zinc

bedrock geochemical anomaly which was later confirmed by

costeaning returning values of 6l000N/67226-67206 = 20m of

1.74% zinc, 6.6g/t silver including 67226-67218 = 8m of 3.16%

lead, 1.58% zi,nc--, 5.8g/t silver. An.,Si?l,",.Qugh lies slightly

to the west of the conductor axis and is semi-coincident with

the above mentioned geochemistry.

!~E!2£~~: A zone of high chargeability (up to 25

milliseconds) occurs coincident with the mine workings and

appears to be truncated to the north by a fault and offset to

the south (before continuing south to the Nevada workings). A

0.5 milligal gravity response is a-lso·-Tceated coincident with

the mine workings. It extends some 75 meters north from the

most northerly drillhole and some 50 meters south of the
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southernmost hole. This previous gravity survey was very

restricted and covered an area of only 300 by 400 meters. The

IP survey was also restricted and covered an area of only 300

by 400 meters. The IP survey was also restricted to the

southern portion of the limestone below line 59300N. None of

the surveys adequately covered the eastern faulted contact of

the Gordon Limestone, furthermore an IP trend due to abundant

pyrite within the basal 50 meters of the unit was observed

within the Amber Slate occuring stratigraphically above the

Silurian Crotty Quartzite.

Bannockburn: Very poor (limited in areal extent) surveys were

conducted on the Bannockburn prospect with no obvious

anomalous reponses delineated. The 1971 HEM-701 survey

delineated a well defined zone southwest of the grid within

the Amber Slate Formation. No follow up work was conducted on

this zone.

Amber Creek Area: Numerous VLF anomalies and trends were---- ----
outlined by this area with limited follow up hand and

mechanical auger surveys being conducted. Mitre Geophysics

concludes that where thick fluvioglacial deposits lie (as as

Amber Creek) on top of the Gordon Limestone then VLF will not

penetrate the surficial cover to adequately scan the bedrock.

CSR JV Area: The helicopter bornaEM-70l survey was conducted..

over the remainder of the joint venture area (1971) returning

numerous anomalies and anomalous trends from the Professor

Range prospect. No follow up work has been conducted.

Geophysics (Amoco Program)

EM-37:

Geoterrex was contracted to conduct an electromagnetic (Geonics

EM-37) survey over the Mariposa prospect utilizing a 500 by-350

meter loop configuration (Appendix 5). Amoco geophysicist P.

Staples completed his interpretation of the data ~~ich is
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included in this report (Appendix 6). He suggests the survey

delineated a poor to moderate west dipping conductor coincident

with Amoco's previously defined gravity response (Enclosure 11).

The anomaly is centered at 57150E and is strongest on lines

59300N and 59400N however, the response may be complicated by the

fact that the eastern edge of the conductor lies within the loop.

Gravity:

Costean work at the Mariposa prospect has shown that a

correlation may exist between depth to fresh limestone (Enclosure

12) and Amoco's previously defined gravity response. Modelling

of the overburden response as indicated by the trenching will be

conducted and compared to the observed gravity. The overburden

signature will then be removed from the gravity response to

isolate the residual gravity picture.

Aeromagnetic Follow Up:

Four aeromagnetic responses (numbered Anomaly C,J ,K and L) were

delineated from the West Coast Aeromagnetic Survey conducted by

Geoex for the Tasmanian Mines Department Figure 3. The anomaly

centers were taken from 1:50 000 contour maps and plotted onto

1:25 000 topographic sheets and then located on the ground using

a Geometries G816 or Scintrex MP-2 magnetometer. Profiles across

the anomalies including soil sample results, (where completed)

have been included (Appendix 7). Anomalies have been found to

occur up to 250 meters east of their plotted locations.

Reconnaissance magnetic and soil lines are spaced at 150 to 200

meter intervals perpendicular to the anomalous trends. The

traverses are located on the 1:25 000 nanoTesla aeromagnetic map

as supplied by CSR (Enclosure 2). Further ground magnetic

surveys are required to accurately locate the anomalies. A

summary of the follow up program is as follows:

Ano~aly f: Three parallel reconnaissance lines of 400, 350 and

600 meters in length (150 meters apart) were surveyed over the

anomalous response. A 20 gamma response was delineated over a





width of 125 meters on line B.
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Assay results from the two sampled lines (A,C) are of low tenor

with the most anomalous value (124ppm Pb) occuring on line A at

the southern end of the line. No obvious correlation exists

between the magnetic anomaly and assay trends.

Additional work is required to detail this response further as it

would appear that the bulk of the anomaly remains untested.

Ano~~~: Two parallel reconnaissance lines of 1050 and 525

meters length (spaced approximately 200 meters apart) were

surveyed across the anomaly. A regional high of 25 to 30 gammas

is observed over approximately 900 meters in width.

Soil samples were taken at 25 meter intervals on only 200 meters

of line B returning very low values (maximum 28ppm Pb).

Additional work is required in this region as anomaly J lies

within the headwaters of a tributary on the Farell River

containing highly anomalous stream sediment values (up to 0.5%

Pb, 0.4% Zn, 20g/t Ag and l40g/t Sn in panned concentrates and

0.2% Pb, 0.2% Zn, 8g/t Ag and 680g/t Sn in the -80 mesh stream

sample).

Anomaly ~: The anomalous trend lies at the southeastern corner of

the Mariposa grid from 57800N northwards. Recent ground surveys

have only partially defined two parallel zones of up to 130

gammas with the anomalous trends being open to the north and

northeast with the western anomaly increasing in amplitude and

the eastern one decreasing. The tight regional gradient observed

in Figure 3 on the western flank of the airborne anomaly (K)

masks the second sharply defined response delineated on lines B,C

and D. Both anomalous trends have semi-coincident copper-lead­

zinc geochemistry with values ranging up to 200 ppm lead, 330 ppm

zinc, 150 ppm copper and 20 ppm tin. Further sampling is

necessary to close off the anomalies.
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Anomaly~: Three parallel 500 meter reconnaissance lines spaced

100 meters apart were surveyed across the anomalous trend. Two

lines, A and B delineated a 20 to 35 gamma anomaly over 200

meters in width and strike length of less than 200 meters. A

small discrete tin anomaly of 26 ppm occurs coincident with the

magnetic anomaly.
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EXPLORATION POTENTIAL

The tenement is considered to have excellent potential for the

location of Irish style carbonate hosted lead-zinc orebodies.
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PROPOSED PROGRAM

Infill gridding to 100 meter spacings is proposed on the southern

portion on the Bannockburn grid encompassing a zone of workings

within the limestone. Further infill gridding is proposed

encompassing another zone of workings to the northwest.

Geological and culture mapping will continue on the Mariposa,

Black Jacks and Bannockburn prospects.

Hand auger geochemical sampling will be completed on the Black

Jacks, Bannockburn and Mariposa prospects. Jackro sampling will

be conducted on infill lines on the Bannockburn prospect and

initiated on the southern grids (Leatherwood to Profe~sor Range).

Programs will concentrate on structurally anomalous areas similar

to those found from most Irish zinc-lead deposits.
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Further costeaning is proposed on the Mariposa and Black Jacks

grids to detail mineralization encountered to date and on the

Bannockburn prospect to enhance knowledge of the geology and

mineralization.

An airphoto interpretation of major structures relating to the

limestone sequence will be conducted as lead-zinc occurrences

within the Zeehan area and the major Irish style zinc-lead

deposit are clearly genetically related to major crustal

fractures acting as mineralizing conduits.

Airborne EM and Turam responses delineated from Mitre Geophysics

compilation survey require ground checking using a VLF EM method.

Additional reconnaissance lines across airborne magnetic

anomalies are proposed to more accurately define their location,

extent, amplitude and geochemical response.

Trial traverses of dipole-dipole IP and VLF will be conducted

over mineralized zones on both the Mariposa and Black Jacks

prospects to ascertain their usefullness for further exploration.

//' .-r---

SIG~.~: :.~~.~. ;~~;:';~~~~ .....



DUNDAS JOINT VENTURE

EXPENDITURE FOR THE SIX MONTHS TO MAY 31, 1983

Salaries and Wages
Benefits
Supplies Office
Cookery
Field Office Rent
Field Supplies
Freight
Travel
Communications
Geophysics
Other Contractors
Equipment Operation and Rental
Drafting Maps
Outside Services
Consultants
Assays
Entertainment
Property Payments

Overheads

~9.~!rpEST'
Accountant.

14,020.58
1,040.51

{l,D34.16}
2,042.92

270.00
418.53
615.62

{787.60}
559.36

5,843.52
9,290.23

10,561.46
22.05

2,747.37
2,729.50
9,768.50

{150.00}

5,795.84

63,754.23
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APPENDIX 1

BLACK JACKS - DETAIL COSTEAN PLANS
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STREAM SEDIMENT SURVEY - ANALYTICAL RESULT SHEETS
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C[]mlABS Piy. lid.
COMPUTERISED ANALYTICAL LABORATORIES

553062
HMd OffIce and

Cenbl UDooloty

JOS SOUTH ROAD,
MILE END SOUTH
STH.A.UST.5031
TEL: (08) 4.3 S722
TElEX:AAB93Z)

r ~ NATA REGISTEREO No. 1528

OUR REF.:

YOUR ReF.:

COM 830931

Des. 4383 O/N 9390

Mr. P. Jones,
Amoco Minerals Aust. Ltd,
61 Counsel Street,
ZEEHAN. TAS. 7469.,

24.5.83

Dear Phil,

RE: JOB COM 830931

Enclosed are the assaya for the
laboratory ou the 9th May, 1983.

Yours sincerely,
COMLABS PTY LTD

'-

_~~~'{-t;~~:" ~:~;;
samplea' -delive red

",~

to"tour.
;:..;, ..._, ....

per

c.c.: NORTH SYDNEY \
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~ ~~,~i COmlPlBS P1y. Ud.
o 3t· COMPUTERISED A.NAlYTICAL LABORATORIES

- 4 -

~53063
nus l.4/)OfillOt)l IS cpq<5l~ tly 'Ae N~hona.

ASSDCldllO'" of T• .shl"lQ "ulI'>ot\1,&S. "'uslr..l~ r ....
tesUSI reponed "'e'teo" ~ been perf~ ,n
xCOIcance *,lh ,Is len'TI'S of r~islfal'on_ ThIS
dO<:ume<'ll shall not ~ 't"OtootX:e<l hceCI ,n 'vrl

ANALYTICAL REPORT

JOB COH830931 o /~: 4JBJ

Results in ppm

Sc\;IPLE Cu Ph Zn Nt Ag Cr sn~~
88210 B 140 4900 2600 85 13 1350 60

88211 B 220 880 4300 110 20 2400 140

88212 B 100 3450 2200 100 7 340 70

88213 B 90 2200 1800 85 8 820 130

88214 B 100 3900 2200 90 9 370 65

88216 B 8 44 22 4 <1 24 10

88217 B 16 50 65 20 <1 40 12

88218 B 8 46 140 12 <1 75 <4

88219 B 6 6 12 10 <1 80 <4

88220 B 22 12 34 14 <l 110 <4

88221 B 8 48 75 4 <1 120 10

88222 B 4 12 10 4 <1 130 6

88223 B 4 <4 80 4 <1 200 4

88225 B 4 <4 42 4 <l 200 14

88226 B 10 50 32 8 <1 10 <4

88221 B 6 34 38 6 <1 65 <4

88228 B 2 <4 4 4 <1 160 4

88229 B 12 14 85 38 <1 430 6

88230 B 4 <4 14 4 <1 390 <4

88231 R 6. 22 16 6 , <1 110 4

I
88232 R 4 6 4 4 <1 85 • 4

88233 B 2 (4 20 84 <1 1300

j 88234 R 135 2900 2700 125 8 670 200

88235 B 18 270 120 18 (I 660 44

I 88236 B 580 6000 3400 165 1 3 770 100



ANALYTICAL REPORT

~,,~,~? COmlPlBS P1y. ltd.
, gr COMPuTERISED ANAL YTICAl LABOR,ATQAIES

- 5 -

f ~'!> Ldt0'n:J<) .'\ 'e<;'sr~('1'(J or ~~ "~rJOI'I.Jl

AS5OC,,Jl<on 01 Teshro<,1, A .. lru)r,l'es. AU'!.H"'ha. r,.,.
U!S!iS\ 'epo<~~ i"e'ell\ !'Ia.... ~n ~OI'me<I ,n
Kcordance "If" 'IS leo''''':t 01 '~'$lfal,ot\, 11'\.'

,JOCl,lrNanl s!\all nOl be fe55edg~tlPl6'4

JOB CO~830931 O/N 4383

Results in ppm

S~ erl;:
SA~jPL£ Cu Ph Zn :-if Ai' Cr Sn {Xlr1~. (en I

88237 B 10 34 60 16 (l 55 6

88238 B 10 22 70 26 <1 70 6

88239 B 12 24 70 22 (l 65 6

88240 B 8 20 60 22 (l 65 <4

88241 B 6 16 38 20 <1 55 <4

88242 B 8 50 85 22 <1 130 6

88243 B 2 6 6 4 <1 95 4

88158 A 6 36 46 <4 <l 4 <4 S\(ro.tn Sa

88159 16 22
-eo rreeh

A 2 <4 <1 8 8

88160 A 6 36 60 <4 1 6 <4

88161 A 2 8 14 <4 <1 6 6

88162 A 2 16 18 <4 <1 >,< 8 4

88163 A 4 14 16 <4 <1 8 8

88164 A 4 22 20 <4 <1 8 6

88165 A 2 8 16 <4 <1 8 <4

88166 A 6 38 55 <4 <1 4 <4

88167 A 10 75 125 14 <l 14 10

88168 A 6 70 65 10 <1 85 10

88169 A 2 22 12 <4 <1 6 8

88170 A 2 18 12 <4 <1 4 4

88171 A • 2 30 22 <4 1 <4 6

• 88172 A 6 16 24 ~ <4 2 6 8

I
88173 A 4 40 32 <4 <1 4 8

88174 A 4 46 40 <4 1 8 8

I 88175/\ 4 46 16 <4 (l 10 <4

. . . I 6



~I - ./ LUIIILnOL:J ny. UU.
~

II/1S:(lil '€CV':ea "<!'ff";' ~ .... ~" ;)e"C~"""~ ,fI

r,;§a?f' - 6 - AoCCOfd<il'Ce .,m ,11 !e<J-~ :;.1 '~'s"~"O'" r",,,

COMPUTERISED ANALY'TICAl LABORATORIES jOC\Jmenl 5of\a1l "ot Doe '1!'C':xl\JCed ~ICftpt ,n !\J1l

ANALYTICAL REPORT 553065

JOB COMP.30931 01 r: 4383

Results in ppm

SA:'!PLE Cu Ph Zn ~i A~ Cr S n 'ShEOPl srl

1550 105 7 430 21;fb
-Rodol

83210 A 90 1800

88211 A 80 1550 1000 105 5 150 180

88212 A 125 1500 1150 80 5 240 430

88213 A 100 1900 1350 120 7 140 190

88214 A 155 1650 1200 70 8 320 680

88215 A 32 900 340 26 3 34 80

88216 A 6 5S 14 4 <l 3 10

88217 A 24 80 50 16 <1 12 14

88218 A 10 36 40 10 <l 10 10

88219 A 10 24 14 6 <1 20 4

88220 A 12 22 16 6 <1 22 8

88221 A 8 130 120 6 1 22 16

88222 A 4 28 20 4 <1 16 4

88223 A 2 14 10 <4 (l 6 8

88224 A 6 26 32 <4 <1 8 6

88225 A 10 44 20 4 11 6 6

88226 A 4 22 14 4 <1 8 6

88227 A 8 65 40 4 <1 4 18

88228 A 4 16 12 <4 <1 10 12

88229 A 6 26 22 4 <1 55 12

88230 A 8 22 28 4 <l 80 8

88231 A 4 18 14 4 (l 10 4

88232 A 6 24 14 <4 <l 10 4

1 88233 A 6 18 18 4 <1 130 8

88234 A 95 1250 1250 1 10 4 180 280

J ... I 7



~w COmLI1B5 Ply. Ud.
,. /' COMPUTERISED ANALYTICAL LA80RATORIES
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553066
T1'1'5 LJl>OralOt't' ,'" 'egl'5I~Pd Oy the ..... l'ona!
"''5'-'X'''allO,..'' m re.!l"'9 4 ... II'Ior.I''&$. "''''5I'<I'\&. ThfI
1f!:51tSl reponed ~'e"'l h.a'o't! Deef1 pe1"lorfl'e(l ,n
JCCOO'dance ...,:1'> '/'5 Ie>'ms 01 rEI'Q'';.lrat,Of'. r ... ,'!1
doc ....ment 'l.i"all ·"'101 De ~eD(OOucl!d e.~eCI .'1 '",II

ANALYTICAl REPORT

JOB CO~:8 309 31 0/ r; 4383

Results in ppm

SA:lPLE eu Pb Zn ~. AI', Cr Sn 'Strcr:trn 5t:d' 1

88235 A 20 230 130 14 <1 100 R ---eo +tac::\-O I

88236 A 550 1650 670 110 7 290 195

88237 A 12 38 32 10 <1 10 <4

88238 A 12 75 60 10 <1 12 12

88239 A 12 24 30 16 <l 12 10

88240 A 6 24 10 6 <1 18 <4

88241 A 12 44 36 14 <1 16 <4

88242 A 24 38 60 16 <1 65 4

88243 A 6 34 22 10 <1 12 8

Method of Analysis : Cu Pb Zn Ni AASI
Cr : AAS2
Ag : AAS3
Au : AASSA
So : XRFI.
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.,~c~ ,COmlf\BS Piy. lid.
~ COMPUTERISED ANALmCAl LABORATORIES

~ NATA REGISTERED No. 15<8

553067

H.-d Otnc. MIdc.n_ UIlaqby

305 SOUTH ROAD.
MILE END SOUTH
5TH. AUST. 5031
TEL: lOS) 43 5722
TELEX: AA89323

OUR REF.:

YOUR REF.:

COM 830889

Des. 4381 OIN 9388

I
I
I
I

(

Mr. P. Jones.
Amoco Minerals Aust. Ltd,
61 Counsel Street,
ZEEHAN. TAS. 7469,

11.5.83

Dear Phil.

R£: JOB COM 830889

Enclosed are the assays for the samples delivered to our
laboratory on the 4th Hay, 1983.

Yours sincerely,
COHLABS PTY LTD

'""$117
c.c.: NORTH SYDNEY
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"," COMPUTERISEO ANALYTICAL LABORATORIES
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553068
rl',s L,i00t.,0f"\l <5 'el;!,Slefl!'(! oy the N.alton.ll
"SSCC,,tI,Of'! 01 Tes-Ilng A\llf\Of"'es. AUS('ill,.. the
l~S"Sl rePOrted ~e,,' f\a... ooe-en oerlOtrned .n
-Kl:Ol'dilln<:e ....In 'lS terms 01 'eQl5trat'on TroiS
C!ocument $l'Ial1 nOI t>e reprl)duced Il'_CfI'l?l ." l .... ll

ANALYTICAL REPORT

JOB COM830889 OIN : 4381

Results in ppm Gheom
fOYll"'C'd

SAMPLE Sn

88158 B 8

88159 B 6

88160 B 6

88161 B 4

88162 B (4

88163 B (4

88164 B 6

88165 B <4

88167 B 55

88168 B 14

88170 B 4

88171 B <4

88173 B 30

j 88174 B 4

I
88175 B 4

Method of Analysis Sn : XRFI

I
I
I
I
I



553069

jW ~£~~e~A~~'C~~~~RA~tR~; ~
ThIS l.~iI'~ '$ 'e.;I$:t!'(~ tly !..,~ ~al,o..,.t

4sSOC,,,,I'on of r~SI''''Q ;l... {I~o... !,e:s. ~u$I'1"a !t\e

7 TA
Jr.l;IISI f~f'<1 IWre,n ....."oe' ~" ;:>t>('o'~~ .n- - ~cordarc.~ ... ,,,, '15 1~... '5 .j# '~';,:sJr,l:'G(' -..""
O«VrT'enl :S~11 '101 De 'e~'x,-,;;",c ",.c,.;:~ - .

ANALYTICAL REPORT

JOB CO~18 308 8 9 OIN 4381

Results in ppm

SAMPLE Cu Pb Zn AI.'. Ni Cr Au

88158 B 4 80 110 1 <4 110 <0.05

88159 B <2 28 28 (l <4 110 <0.05

88160 B 4 60 40 1 <4 80 <0.05

88161 B 2 14 12 (l <4 100 <0.05

88162 B 2 <4 6 <1 <4 160 <0.05

88163 B Z <4 8 (l <4 140 <0.05

88164 B 2 <4 4 <l <4 125 <0.05

88165 B 2 <4 4 <l <4 170 <0.05

88167 B 4 <4 32 1 4 320 <0.05

88168 B 6 12 10 <l 6 250 <0.05

88170 B 4 155 480 1 <4 46 <0.05

88171 B 6 70 30 <1 <4 160 <0.05

88173 B 6 22 12 <1 <4 470 <0.05

88174 B 4 14 8 <1 <4 100 <0.05

88175 B 4 44 110 <1 <4 80 <0.05

Method of Analysis Cu Pb Zn Ni AAS1
Cr AAS2

I
Ag AAS3
Au : AAS5A

I
I
I



comlPtBS P1y. lid.
COMPUTERISED ANALYTICAL LABORATORIES

553070
-~­~I b ••,

305 SOUT>I ROAO,
MILE END SOUT>I
5TH. AUST. 5031
T£L: lll8l ... 5722
T£LEX: M8ll323

~ NATA REGISTERED No.,526

COM 830819

Despatch 4380

Mr. P. Jones,
Amoco Minerals Aust. Ltd,
61 Counsel Street,
ZEEHAN. TAS. 7469,

3.5.83

Dear Phil,

RE: JOB COM 830819

.C' ,.,

~, -i:~5~:.tiit>~;-,.~'~:,~.:: .(,;L~-:~~::'"~~MJ~~~J~: .~. ,~;~ir:.-
Enclosed are thea,l(.!ay. for the 8lI111plea deUverecfii~tCj<?\I~;';'

laboratory OD tbe 27th;. ~,rll. 1983. . ·'c'""'Sf":')ij'·,i;t
. <:-~:;_.- '. . ',',-,. /-'_t

I
I

-,( , ':.:,¢--
., - ,1(

Yours sincerel~~
COMLABS PTY LTD'!

per '.

/fl~
<.<.' 'O'T' ,:;;:,
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553071-

Thls uoor.tOfY II ~'Sl-.d by lhe "'l~

AuOC:ltlboI\ of T••11I1fI AuU~onl-. Australia. The
lesllS) r'ft)Of'teO' t'IeI".m ~ o-tt perlOt""fld ,n
lCCoruatee ..,t" ,Is tef1'ftS 04 feQ,.tt~ttOO. rh.'
docll~ $hall "ot bit reoroduC~ ••eetJt ,n lull

ANALYTICAL REPORT

JOB COHB30819 O!N : 4380

Results in ppm ~;~
Sdirre"1s
cone .

SAMPLE Cu Pb Zn Ag Ni Cr Au Sn

88044 B 14 155 120 <1 20 38 0.10 4

88045 B 8 145 90 1 4 60 <0.05 10

88047 B 12 130 38 1 <4 150 <0.05 38

92377 B 6 <4 30 1 8 5000 <0.05 <4

92378 B 6 <4 80 <1 16 1.40% <0.05 4

92379 B 4 <4 10 <1 8 1350 <0.05 <4

He tholt of Analysis : eu Pb Zn Ni : AASI
"':"-';.,;.,; ....... Ct- : AAS~-'2~;, '-.;;.'<" .i';,;\~ ,..);\;

: :;~i:. Ag : AAS~:,.('

Au : AAS5A
Sn XRFt '.

..~," -."

<.•••. ,..
_..;;:-~..:.

" .... " """".',..i;

.,):·~,j~~+~~~l'.~~;.,fj~;'-~-
." ~ :Jl'i""1r':.'

!!!to

'.~

.,
;;'.~;

~
'. :';'­
;:,<



C[]mlPtBS Piy. lid.
COMPUTERISED ANALYTICAL LABORATORIES

553072
HMdomc. andc.n.,., UbotIilory

30e SOUTH ROAD,
MILE END SOUTH
8TH. AUST. 5031
TEL: lO8) 43 5722
TELEX; ""Bll323

~ NAT" AEGISTEREO No. 1526

OUR REF.:

YOUR REF.:

COM 830763

Des. 4378 OIN E 9382

Mr. P. Jones,
Amoco Minerals Aust. Co.,
61 Counsel Street,
ZEEHAN TAS 7469,

27.4.83

Dear Phil.

RE: JOB COM 830763

Enclosed are the sssays for the samples delivered to our
laboratory on the 19th April 1983.

Yours sincerely.
COMLABS PTY LTD

per
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553073

Th" ~ilIIOI'r '$ 'e<;lI$I~ DY ,~ "'oiIf''J''JlI

~ " c;/,; COmlPlBS P1y. Ud. s ~
....,l«"lo&t,(III"t 01 1'H""'Q A",I"'<)f,I __ ",,,,,l'al'a The

- - TA
tesl(SI r~ed '-eft .,.... ~ ::>e"'formed ,n

$( --' itCCOl'oanc:e .,t", 'IS l~"'s ,,( 'e-;,slf4!'on r,.",
COMPUTERISED ANALYTICAL LABORATORIES dOclJ"""" sn.J1 "'Of Dot f~OdvCed e.ceol .., 'vII

ANALYTICAL REPORT

JOB COH830763 O/N 4378

Result s in ppm

SAMPLE Cu Pb Zn Ni Ag ~5:d\~
\Xll"'re:i core.

88027 B 4 12 4 <4 <1 1\

88028 B 4 4 14 10 <1 II

88029 B 4 10 6 <4 <1 II

88030 B 4 <4 6 6 <l II

88031 B 4 10 22 8 <1 II

88032 B 8 75 36 16 1 "
88033 B 4 6 12 12 <l II

88034 B 4 16 8 <4 <1 I'

88035 B 4 20 8 4 <1 II

88036 B 4 8 6 6 1 "
88031 B 4 6 4 <4 <1 .1

88038 B 4 <4 8 <4 <1 II

88039 B 4 <4 12 <4 <1 II

88040 B 6 20 28 12 <1 .,
88041 B 6 26 38 10 1 I'

88042 B 6 26 22 14 <1 ..
88043 B 6 38 140 16 <1 "

88048 B 12 200 290 32 1 ..
88049 B 10 120 300 24 1 , I

88050 B 10 320 360 14 <1 o.

j
88051 B 32 710 880 16 3 ./

86052 B 30 1300 700 22 2 II

I 88027 A 4 12 8 <4 <1 slrrom S:>d\~is'

88028 A 4 10 8 <4 <1 ••

I 88029 A 6 24 16 6 <1 ••

r ft



• ~53074
.r'\.~

~~¥ COmlPtBS P1y. Ud. ~
Tl'''5 La.:>o<<llOf'\t '5 '~'S:"'!'d t)t t~ ~al'O"'I.lIl

6
As$OC'''',O'1 of Te51'''O .l, .... I"<)t:l,lJ,'. A,,5·'.I;'" r~- - TA
Tt'sll'il •... ::-o<te<l ne.@,n ~~ ~" ~"'Ot"!"l!'d ,n

" , COMPUTERISED ANALYT1CAl1.A80RATORIES
.,cCl)rc.l""Ce ... ,Tn ,IS :e',"", )1 ·~,st'.i~'OI'l r",s
jOCUfT'e~l sl\all nOI c-e 'ec'Oduceo hC@'Cl .n 'ull

ANALYTICAL REPORT

JOB COM830763 OIN 4378

Results In ppm

SAHP LE Cu Pb Zn Ni Af! 5\rrom Sc:dlD.en1s
-eo mesh

88030 A 4 10 10 6 <1 I!

88031 A 4 22 16 6 <1 U

88032 A 12 95 80 18 (l II

88033 A 8 70 40 16 1 ,/

88034 A 14 180 55 6 1 II

88035 A 18 290 190 6 1
"

88036 A 16 110 80 4 1 ,I

88037 A 6 44 34 <4 1 I'

88038 A 4 16 38 <4 (l "
88039 A 4 6 28 <4 <1 Ii

88040 A 10 60 85 24 1 01

88041 A 8 55 80 18 1 II

88042 A 8 55 60 18 <1 'I

88043 A 8 55 60 16 1 1/

(
88044 A 14 130 140 22 1 Ii

88045 A 6 95 95 8 <1 'I

88046 A 8 100 85 8 2 01

88047 A 8 105 46 8 1 "

88048 A 16 85 55 42 1 'i

88049 A 16 290 220 12 1 It

88050 A 10 170 70 6 1 'I

88051 A 12 75 SO 18 1
"

88052 A 28 1150 600 22 3 11

l
Method of Analysis Cu Pb Zn Ni AASI

Ap: AAS3
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ANALYTICAL REPORT

JOB COM830763 DIN 4378

Results in ppm

SAMPLE Sn Cr Au stteo\"ll 5:dimerrls

~ cone·
88027 B 6 44 <0.05

88028 B 14 48 <0.05 I'

88029 B 4 240 <0.05 II

88030 II e 95 <0.05 I'

88031 B <4 230 <0.05 I'

88032 B <4 20 <0.05 II

88033 B 4 90 <0.05 ,I

88034 B 4 30 <0.05 I'

88035 B <4 36 <0.05
"

88036 B <4 50 (0.05 jJ

88037 B 6 75 (0.05 II

88038 B 10 240 <0.05 1\

88039 B 4 270 (0.05 "

88040 B 4 100 (0.05 II

88041 B 4 100 <0.05 Ii

88042 B 4 65 <0.05 I,

88043 B 4 90 <0.05 II

88048 B <4 55 (0.05 II

88049 B 6 28 <0.05 Jl

88050 B (4 380 (0.05 "
88051 B 6 150 (0.05 IJ

I 88052 B 10 210 (0.05
"

88027 A 6 10 (0.05 ~m 5cr:\lI'Tlen1s

J -8:l~

88028 A 4 6 <0.05 .\

• 88029 A 8 20 (0.05 "
... I 8
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ANALYTICAL REPORT

JOB CO~r8J0763 OIK 4378

Results in ppm

SA~:PLE Sn Cr Au stn".'o.rn S:t.:::h~
-ElCl VYIe'Sh

88030 A <4 10 <0.05 'I

880)1 A 6 24 <0.05 "

88032 A 10 12 <0.05 .1

8eC33 • 8 10 <0.05 ".-

88034 A 12 6 <0.05 II

88035 A <4 8 <0.05 II

88036 A 6 8 (0.05 ,I

88037 A 4 4 <0.05 ,,

88038 A 6 32 <0.05 ,I

88039 A 12 46 <0.05 I,

88040 A 8 14 (0.05 II

88041 A 4 14 <0.05 II

88042 A 6 12 <0.05 II

88043 A 10 12 <0.05 II

88044 A 6 12 <0.05 II

88045 A 4 10 (0.05 II

88046 A 22 8 <0.05 "
88047 A 14 6 <0.05 1\

88048 A 4 20 (0.05 II

88049 A 14 28 (0.05 /1

88050 A 8 SO <0.05 Ii

88051 A 4 14 (0.05 II

88052 A 6 80 <0.05 "
Hethod of Analysis Sn XRF1

Cr AAS2
Au AA S SA
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_ottIco_
CenbfL t .....
306 SOUTH AOAO.
MILE END SOUTH
STH. AUST. S03'
TEL: to8l "3 S722
TElEX; M89JZl

~ NATA REGISTERED No. t52ll

OUR REF.: COM 830634

Despatch 4377 Order E 9375

Hr. P. Jones.
Amoco Minerals Aust. Ltd,
61 Counsel Street,
ZEEHAN. TAS. 7469,

12.4.83

Dear Phil,

RE: JOB COM 830634

Enclosed are the assays for the samples delivered to our
lsboratory on the 5th April, 1983.

Yours sincerely,
COMLABS PTY LTD

per

c.c.: NORTH SYDNEY
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ANALYTICAL REPORT

JOB COM830634

5-m:om SJmple Results in ppm

OIN 4377

-ED rresh SAMPLE Cu Pb Zn Ag Sn

92377 A 10 8 110 <1 8

92378 A 10 12 240 1 8

92379 A 10 6 16 <1 <4

Method of Analysis Cu Pb Zn AAS1
Ag , 1. ... 53
Sn XRFl
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ANALYTICAL REPORT

553079

This l.AibOnIlOl'Y i" ~s~ br '''' ....,~
AuodahOn 01 l'HtWlQ Authonh... "ust~Wl TN
"'-00 l"ePC"ed ~n n..,.. bMn p.erf0rmtld On
ICC~ with ill I~ of tegiltrlliOl'l. Tho.
dOeument ,"-I' I'Ol: blI fltOl'"oducect • .o:c~1 If! 'I.lH

JOB COH830634 O/N : 4377

I
I
I
I

9n:orn S:dirnenls Result s in ppm

-00 rroesn SAHPLE Ni Cr Au

92377 A 8 1.75% (0.05

92378 A 20 3.90% (0.05

92379 A <4 500 <O.OS

Method of Analysis Ni AASI
Cr AAS2 {AAS4 FusIon
Au AAS5A
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~ NATA REGISTERED No.. 1521S

OURAEF;

YOUR REF;

COM 830622

Despatch 4376 Order E 9374

•
I
I

Mr. P. Jones,
Amoco Minerals Aust. Ltd,
61 Counsel Street,
ZEERAN. TAS. 7469,

6.4.63

Dear Phil,

RE: JOB COM 630622

Enclosed are th~ a •• aya for the s ••ple.
lsboratory on the 31st March·, 1983.

Yours sincerely,
COKLABS PTY LTD

per

c.c.: NORTH S DNEY

..
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ANALYTICAL REPORT

JOB COM830622 OIN : 4376

Re .. u1 t.. in p pa 6+reorn ~~1'I1e1\-Is

SAMPLE Cu Ph Zn Ag Sn

92225 A 6 10 6 <l <4

92226 A 10 20 12 <l 4

92225 B 6 8 6 <1 <4

92226 B 4 6 4 <1 <4

Method of Analysis : Cu Pb Zn : AASI
Ag : AAS)
Sn : XRFI
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ANALYTICAL REPORT

JOB COM830622 OIN : 4376

Results in pp.

I

I
I
I

SAMPLE Ni Cr Au

92225 A 6 36 (0.05

92226 A (4 40 (0.05

92225 B (4 160 (0.05

92226 B (4 140 0.10

Method of Analysis Ni AASl
Cr AAS2
Au AAS5A
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COMPUTERISED ANALYTlCAL LABORATORIES

COM 830546

O/N E 9369 Des. 4375

_Oltb_
eon.... ..-...."
305 SOUTM ROAD
""LE END scunI
STli. AUST. !i031
TEL (O8l 43 '122
TELEX: AA8OO23

Mr. G. Ka ry ,
Amoco Minerals Aust. Ltd.,
61 Counsel Street,
ZEEHAN TAS 7469,

6.4.83

Dear Greg,

RE: JOB COM 830546

Enclosed are the assaya for the samples delivered to our
laboratory on the 24th March 1983.

Yours sincerely,
COMLABS PTY LTD

per :

c • c • :

;?P~7
Hr. B. Roxburgh



55308/1

ANALYTICAL REPORT

JOB COH830546 OIN : 4375

Results in ppm S-he::::trn Secllrren1s

SAMPLE Cu Ph Zn Ag Au Ni Cr Sn

92201 A 14 22 18 1 0.10 <4 38 <4

92202 A 10 22 18 1 <0.05 <4 34 <4

92203 A 16 40 60 1 <0.05 16 18 6

92204 A 12 22 16 <1 <0.05 <4 16 <4

92205 A 22 40 40 <1 <O.OS 8 30 <4

92206 A 10 16 22 1 <0.05 <4 6 6

92207 A

92208 A

12

12

22

16

26

24

<1 <0.05

1 <0.05'

<4

<4·'

10

14

<4

<4

92209 A 26 42 140 1 <0.05 42 28 6

92210 A 26 32 50 1 <0.05 18 16 4

...'~.

100 1 <O.os~t.
. ':~~;'r>~'::-:;: ,<~~,' -'~.~i~~;;:~~~

4

4

6

4

<4

24

22

18

. ':~"

20,' 20~.

18" 21)"

<1 <O~~OS"

1 <O.OS;

<1 <O.OS

50

70

70

6050

65

40

38

22

18

20

24

28

92214 A

92215 A

92211 A

92212 A

92213 A

(

92216 A 18 32 70 12";> 20 <4

92217 A

92218 A

16

24

42'

40

36

44

. ' .,,:. i':

1 <O.O~

1 <O'.OS 8 16

6

4

92219 A 14 24 36 <4 12 <4

92220 A

;92221 A

14

14

28

16

42

26

1 <O.OS

1 <:0.05

6 6

;8 6

4

4

92222 A 8 22 24 1<0.05 <4 8 4

92223 A 6 18 26 1 <0.05 4 8 6

92224 A 4 14 20 1 <0.05 <4 4 <4

92227 A 4 10 20 1 <0.05 <4 4 <4
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ANALYTICAL REPORT

JOB COM830546

Results in pp.

O/N : 4375

SAMPLE

92228 A

92229 A

92230 A

92231 A

92232 A

92233 A

92234 A

92235 A

92236 A

92237 A

92238 A

92239 A

92240 A

eu

4

6

8

8

10

6

4

4

4

2

2

4

4

Pb

12

10

20

16

34

12

12

14

12

12

10

10

1ft

Zn

28

26

26

20

42

16

16

20

20

20

18

22

24

Ag Au

1 <0.05

1 <0.05

1 <0.05

1 <0.05

1 <0.05

1 <0.05

1 <0.05

1 <0.05

1 <0.05

1 <0.05

1 <0.05

1 <0.05

1 <0.05

Ni

<4

<4

<4

<4

<4

8

4

6

<4

<4

<4

<4

<4

Cr Sn

8 <4

28 4

8 6

18 4

32 4

110 <4

100 6

65' <4

150 <4

75 <4

30 4

SO .•, <4

70 <4

14. 100

10.., 95

(
92241 A

92242 A

92243 A

92244 A

2

6

6

70

16

60·

30

32

1 <0.05

1 <0.05

1 <0.05

1 <0.05

<4

<4

<4

<4

3Z·

34

140

4

<4

<4

4

92245 A

92246 A

92247 A

92248 A

92249 A

4 10

8 12

6 40

50 180

8 16

18

20

44

140

28

1 <0.05

2 <0.05

1 <0.05

1 <0.05

2 <0.05

<4

4

12

14

8

44

540

75

1000

<4

<4

4

10

4

I.
I

92250 A

92251 A

92252 A

4

4

2

6

10

4

20

18

16

1 <0.05

1 <0.05

1 <0.05

<4

<4

<4

24

4

18

4

<4

4

••• / 3
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ANALYTleAl REPORT

JOB COK830546 O/N : 4375

ReB ul t Bin ppm 5tre:::u-n Se::\ irna'Y\s

SAMPLE Cu Pb Zn Ag Au Ni Cr Sn

92253 A 6 18 20 1 <0.05 <4 20 4

92254 A 8 16 26 1 <0.05 4 14 4

92255 A 14 30 80 1 <0.05 38 18 4

92256 A 14 80 50 1 <0.05 22 16 4

92257 A 12 22 48 1 <0.05 24 28 4

92258 A 12 24 44 1 <0.05 18 22 <4

1 <0.0592259 A

92260 A

14

<2

125

10

130

22 1 <0.05

18

<4

18

14

<4

4

92261 A 6 18 24 1 <0.05 <4 12 6

92262 A 6 20 20 1 <0.05 <4 22 <4

92263 A 8 70 40 1 <0.05 8 4 <4

92264 A

92265 A

4
. -"- . -

12

6

24

12

20

<1 <0.05

1 <0.05

8,

10

2 <0.05

1 <0~05'

1 <O.OS,.'

6

6

<4'

<4

<428

16

3zt"
li:-

0.10

0.10

1

1

28

24

18

70

10030

18

32

44

22

10 "

38'"

10

18

46

92270 Iv

92268 A

92269'''''

92266 A.

92267 'A
(

92271 A 12 18 32 1 <0.05 18 16 6

92272 A. 32 34 44 8 <0.05 18 30 <4

92273 11 10 8 20 1 <0.05 8 16 4

92274 A 6 12 20 1 <0.05 6 12 4

I
I

92275 A

92276 A

92277 A

6

4

4

12

10

6

18

8

16

1 0.05

1 0.10

1 <0.05

8

<4

8

8

12

18

<4

6

<4

••• / 4
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J08 COM830546

Results in ppm

DIN: 4375

~ Se::ilmen-ls

SAMPLE Cu Pb Zn Ag Au Ni Cr Sn

92278 A 4 12 16 1 <0.05 8 12 4

92201 8

92202 8

4

4

8

6

42

22

1 <0.05

1 <0.05

10

4

2800

280'

<4

<4

pc

92203 B 4 10 32 1 <0.05 10 105 6

92204 8 4 16 60 1 <0.05 8 105 4

92205 8 8 16 44 1 <0.05 16 65 <4

92206 B 4 6 16 1 0.10 10 65 <4

92207 B 2 4 20 1 0.10 14 85 <4

92208 8

92209 B

4

12

<4

32

14

90

1 <0.05

1 <0.05

10

38

100

70

<4

<4

J

I

92210 8

92211 8

92212 11

6

10

12

8

28

20

30

140

110

1 <0.05

1., <0.05

1 <0.05

20 65

60, 55

50 6S

<4

<4

4

(
92213 8

92,214 11

92215 8

92,216 B

8

6

6

8

12

22

14

14

30

30

50

65

1 <0.05

r <0 .05

<1. <0.05

<1 <0.05

18

20~"

32

26'

145

75

65

80

4

8

6

6

••• / 5

70 <4

65 <4

145 <4

66S

105 6

60 4

260 <4

640 4

<4

6

<4

<4

<4

12

<4

14

<1 <0.05

<1 <0.05

<1 <0.05

<l (0.05

<1 <0.05

<l <0.05

<1 <0.05

<1 <0.05

12

26

16

24

12

20

30

30

<4

<4

8

8

<4

<4

10

16

4

2

4

4

6

<2

<2

<292223 8

92224 8

92222 8

92218 B

92219 B

92217 B

92220,8

92221 B

I
I
I
I
I
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JOB COM830546 OIN : 4375

Re 8 ult 8 in p p. 51 (l;:Url'I .Se:::hrioen1s

2 50

8, 3000

, .
<4' '180,

SAMPLE

92227 II

92228 II

92229 II

92230 II

92231 B

92232 II

92233 B

92234 B

92235 B

92236 B

92237 B

92238 B

92239 B

92240 B

92241 B.

92242 B

92243 B

92244, B;;:;
92245 B

92246 B

92247 B

92248 B

92249 B

92250 B

92251 B

Cu

<2

2

<2

<2

<2

4

2

<2

<2

<2

<2

2

2 '
"

2

4,

6

2

2

14

14

4

4

4

Pb

<4

<4

<4

8

8

28

<4

<4

<4

16

6

<4

6

22

48

32

32

<4

<4

30

50

<4

<4

<4

Zn

12

12

14

18

20

75

16

18

20

26

16

12

50

16

30'

70

90

90

44

16

190

70

12

12

10

Ag Au

<I <0.05

<1 <0.05

<1 <0.05

<1 <0.05

<1 <0.05

<1 <0.05

<1 <0.05

<1' <0.05

<1 <0.05

<1 <0.05

<1 <0.05

<1 <0.05,
:-_-~~ :/:§' ;.-, .

<1: <0.05

<1 <0.05

<1 <0.05

<1 <0.05

<f· <0.05

<1 <0.05'

<1 <0.05

<1 <0.05

1 <0.05

1 <0.05

(l <0.05

<I <0.05

<l <0.05

Ni

<4

<4

<4

<4

4

4

<4

<4

<4

<4

<4

<4

<4

<4

<4

<4

'4

<4

26

10

4

<4

4

Cr

800

110

125

350

240

100

130

140

130

120

130

175

90

195

750

100

360

190

.2.50%
"

230

750

830

180

Sn

<4

<4

<4

<4

<4

<4

6

<4

<4

<4

<4

4

4

4

4

4

<4

<4

8

4

12

<4

<4

<4

4

... I 6
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ANALmeAL REPORT

553089
TN, lAbQtalOfY Ie ~tered by the NatioNl
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JOB COM830546

Results in pp.

OIN : 4375

ShtllY'l Se:::l\~

(

SAMPLE

92252 B

92253 B

92254 B

92255 B

92256 B

92257 B

92258 B

92259 B

92260 B

92261 B

92262 B

92263 B

92264 B

92265 B

92266 B

92267 B

92268 B

92269 B

92270 B

92271 B

92272 B

92273 B

92274 B

92275 B

92276 B

Cu

2

2

6

16

8

6

8

8

4

4

2

105

16

8

8·

6

28

12.

8

10

2

4

4

4

4

Pb

<4

<4

4

26

34

16

12

150

10

6

8

1700

250

4

4

6

12

10

8

12

<4

<4

8

8

12

Zn

10

10

20

120

40

55

36

80

20

16

22

8

ISS

26

22

22

90

36

24

42

14

14

26

26

65

Ag Au

<1 <0.05

<1 <0.05

<1 <0.05

<1 <0.05

<1 <0.05

1 <0.05

<1 <0.05

1 <0.05

<1 <0.05

<1 <0.05

<1 <O.OS

23 <0.05.

2 <0.05

<l <0.05
.

<1;'- 0.10

1 <0.05
'--,

<1 . <a.os

<1 <0.05

1 <O.OS

<1 <0.05
.~-,

<1 <0.0'5

<1 <O.OS

<1 <a.05

<1 <0.05

<1 <0.05

Ni

<4

<4

8

44

20

34

22

28

16

6

<4.

<4 .

<4

4

•
6.

10

40

14

6

16

<4

<4

6

8

8

Cr

80

95

95

32

50

50

50

70

65

95

360

95

90

36

50

65

55

so

80

60

55

75

65

SO

50

Sn

<4

<4

<4

4

<4

4

<4

4

<4

<4

<4

24

4

<4

<4

<4

4

<4

<4

<4

4

<4

6

10

4

'l



ANALYTICAL REPORT

JOB COl'l830546 O/N : 4375

Results in pp. strd:lfYl S:d1rre-rS

Cu Pb Zn Ag Au Ni Cr Sn

6 <4 <4 <1 <0.05 <4 65 <4

2 6 6 <1 <0.05 <4 55 4

200 9300 3.10X 39 <0.05 14 350 105

8 10 20 1 <0.05 <4 570 36

Method of Analysis Cu Pb Zn Ni : AAS1
Cr : AAS2
Ag : AAS3'
Au AAS5A
Sn : XRF1

\

SAMPLE

92277 B

92278 B

92595 B

92596 B

- 7 -

553090
nw. l...aboqlDy ia reots~ by the '-IkJnIil
~Iton 01 T""ng -.utnont....~ '"'"
...... repoJW hInin .... been I*'fonned 6n

..101 its ~ of~ nw.
dQcumINIt not ~ '..... t ICed bCIIPt In fuM.



~ NATA REGISTERED No. 152ll

553091

H-.cf Offtce .nd
e...tnI ~1Gfl'
305 SOlITH ROAD.
MILE END SOlITH
STH. .oUST. 5031
TEL: lll8l 43 5122
TElEX: AA893Zl

COM 830360

OIN E 9358 Des. 4374

I
I
I

(

Mr. P. Jones,
Amoco Minerals Aust. Co.,
61 Counsel Street,
ZEEHAN TAS 7469,

9.3.83

Dear Phil,

RE: JOB COM 830360

Enclosed are tbe assays for the samples delivered to our
laboratory on the 28th February 1983.

Yours sincerely,
COMLABS PTY LTD

c.c.: Mr. S. Fowler
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JOB COM830360 O/N 4374

Results in ppm

SAMPLE Sn 5\1G::>rn 'Se:l\~-5

92137 A 36

92138 A 4

92139 A <4

92140 A <4

92141 A 4

92142 A 6

92143 A <4

92144 A 4

92145 A <4

92146 A 4

92147 A <4

92148 A <4

92149 A 6

92150 A 8

92151 A <4

92152 A <4

92153 A <4

92154 A <4

92155 A 4

92156 A 6

92157 A' 6
;

92158 A 6

92159 A 105

92160 A 140

9216l A 4
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ANALYTiCAL REPORT

JOB COM830360 OIN 4374

Results in ppm

SAMPLE Sn eha:>.m Se::I,ment:s

92162 A <4

92163 A 6

92164 A <4

92165 A <4

92166 A 100

92167 A 170

92168 A 8

92169 It <4

92170 A 6

92171 A 4

92172 A 6

92113 A <4

92174 A <4

92175 A 8

92176 A 4

92177 A 8

92178 A 6

92179 It <4

92180 It <4

92181 A <4

92182 It 6

92183 It 250

92184 A 4

92185 It 230

• 92186 It 2150
, .
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ANALYTICAL REPORT

JOB COM830360 DIN 4374

Results in ppm

SAMPLE Sn STream ge::Ilmenis

92187 A 18

92188 A <4

92189 A 4

92190 A 990

9 2191 A <4

92192 A <4

92193 A 16

92194 A 180

92195 A 4

9 2196 A <4

92197 A 4

92198 A <4

92199 A 4

92200 A 6

92169 B 6 Pc
92170 B 4

92171 B <4

92172 B <4

92173 B <4

92174 B <4

92175 B 6

92176 B 4

92177 B 4

92178 B 4

92179 B <4
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ANALYTICAL REPORT

JOB COM830360 O/N : 4374

Results in ppm

SAMPLE Sn 6trEt::J.m e.a:ime--rls j'C

92180 B 4

92181 B <4

92182 B <4

92183 B 95

92184 B 16

92185 B 70

92186 B 220

92187 B 6

92188 B <4

92189 B <4

92190 B 95

92191 B <4

92192 B <4

92193 B 6

92194 B 125

92195 B <4

92196 B 4

92197 B <4

92198 B <4

92199 B 4

I
92200 B <4

Kethod of Analysts : So : XIlFl

J
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ANALYTICAL REPORT

\.)

JOB COM830360 O/N , 4374

Results in ppm Strc:nm '3edlrllen-\s

SAMPLE Cu Ph Zn Ni Cr AI( Au

92162 A 8 34 44 4 90 <l <0.05

92163 A 10 95 80 6 28 <l <0.05

92164 A 4 <4 12 <4 <4 <1 <0.05

92165 A \ ~ 18 18 6 8 <1 <0.05

92166 A 55 510 1000 <4 80 9 0.25

92167 A 65 800 790 16 32 15 0,40

92168 A 8 14 18 10 10 <1 <0.05

92169 A 12 28 26 6 12 <I <0.05

92170 A 4 14 20 <4 8 <1 <0.05

9217l A 6 12 10 <4 8 <1 <0.05

92172 A 4 10 12 <4 12 <I <0.05

92173 A 110 38 75 12 10 (I (0.05

92174 A 75 38 60 12 16 <1 <0.05

92175 A 60 38 75 28 34 <1 <0.05

92176 A 65 46 90 16 22 <1 <0.05

92177 A 60 30 55 18 32 <1 <0.05

92178 A 12 46 28 10 14 <1 (0.05

92179 A 38 46 60 18 16 <I <0.05

92180 A 16 SO 70 22 18 <1 <0.05

92181 A 8 14 16 4 18 <1 (0.05

92182 A 10 SO 65 16 16 <I <0.05

92183 A 70; 1000 950 110 390 4 <0.05

92184 A 8 ISO 60 8 10 <1 <0.05

92185 A 75 1450 1000 130 36 3 (0.05

92186 A 160 1900 1250 85 300 8 <O.OS

I --.. '. .'. -./ 7'

;1«1£> ,"
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ANALYTICAL REPORT

JOB COM830360 OIN : 4374

Results in ppm sttearn 5edlrnen1-s

SAMPLE

92187 A

92188 A

92189 A

92190 A

92191 A

92192 A

92193 A

92194 A

92195 A

92196 A

92197 A

92198 A

92199 A

92200 A

Cu Pb

42 120

6 10

18. 18

13~_ 4800

38 24

190 18

42 300

70 2300

6 14

10 14

12 34

20 32

170 44

12 30

Zn

150

8

18

1800

26

22

125

1200

18

18

40

24

95

24

Ni

28

<4

<4

85

<4

<4

22

160

<4

<4

8

10

24

12

Cr

12

4

14

65

6

16

12

75

160

22

8

16

20

10

Ag Au

1 <0.05

<l <0.05

<l <0.05

15 <0.05

<1 <0.05

<1 <0.05

<l <0.05

6 <0.05

<1 <0.05

<1 <0.05

<1 <0.05

<1 <0.05

<1 <0.05

<1 <0.05

92169 B

92170 B

92171 B

92172 B

92173 B

92174 B

92175 B

92176 B

92177 B

92178 II

92179 B

4

4

4

2

26

14

16

10

18

4

12

<4

14

4

4

28

26

28

20

16

16

24

8

12

8

10

85

60

80.

55

46

20

70

<4

6

<4

<4

22

14

20

32

18

8

32

90

40

70

340

120

85

110

130

220

200

135

<1 <0.05

<1 <0.05

<1 <0.05

<1 <0.05

<1 <0.05

<l <0.05

<1 <0.05

<1 <0.05

1 <0.05

<1 <0.05

<l <0.05

Pc
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Q NATA REGISTERED No. 1528

COM 830315

a/N 9353 DIN 4373

Mr. P. Jones,
Amoco Minerals Aust. Ltd.,
61 Counsel Street,

( ZEEHAN TAS 7469,

25.2.83

Dear Phil.

RE: JOB COM 830315

Enclosed are the assays for the samples delivered to our
laboratory on the 21st February 1983.

Yours sincerely,
COMLABS pry LTD

per

I
I

c.c.: Mr. S. Fovler
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ANALYTICAL REPORT

~

~" JOB COM830315 OIN 4373\:
Results in ppm

S AHPL E Cu Pb Zn A'!, Ni Cr Au

92101 B <2 14 12 <1 <4 140 <0.05

92102 B (2 22 48 <1 <4 470 <0.05

92103 B <2 <4 16 <1 <4 790 <0.05

( 92104 B 14 24 110 <l 22 210 <0.05

92105 B (2 <4 22 <1 <4 880 <0.05

92106 B 24 46 350 <1 85 450 <0.05

92107 B 2 <4 20 <l <4 170 <0.05

92108 B 32 55 420 <1 100 380 <0.05

92109 B <2 <4 6 <1 <4 120 <0.05

92110 B <2 <4 16 <1 <4 500 <0.05

92111 B 6 36 36 <1 <4 160 <0.05

92112 B 6 16 80 <1 <4 1200 <0.05

92113 B <2 <4 6 <1 <4 290 <0.05

(
92114 B <2 75 28 <1 <4 140 <0.05

92115 B <2 <4 34 <1 <4 1850 <0.05

92116 B 4 42 100 <l <4 95 <0.05

92117 B <2 55 42 <1 <4 440 <0.05

92118 B <2 24 40 <1 <4 170 <0.05

92119 B <2 <4 26 <l <4 160 <0.05

92120 B 830 1.05% 3.2% 20 16 130 <0.05

92121 B 4 240 "ISO <1 <4 310 <0.05

92122 B <2 12 220 <1 22 2.20% <0.05

92123 B 440 5800 1.40% 11 16 230 <0.05

92124 B <2 26 20 <1 <4 400 <0.05

92125 B (2 <4 10 <l <4 90 <0.05

"•• •1 4
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ANALYTICAL REPORT

~

JOB COH830315 OIN 4373

Results in ppm

SAMPLE Cu Ph Zn Ag Ni Cr Au

92126 B <2 <4 10 (1 6 590 <0.05

92127 B (2 <4 6 <1 6 SO <0.05

92128 B <2 <4 10 <l 4 SO <0.05

( 92129 B 4 44 10 1 <4 80 <0.05

92130 B 28 290 80 6 <4 180 <0.05

92131 B <2 220 230 <1 6 2050 <0.05

92132 B 10 1300 1300 2 14 110 <0.05

92133 B 10 80 160 1 <4 230 <0.05

92134 B <2 16 20 <1 18 270 <0.05

92135 B 75 3500 1450 7 110 210 <0.05

92136 B 46 2000 1050 5 95 3000 <0.05

92137 B 65 520 850 6 20 200 <0.05

92138 B <2 48 42 <1 12 140 <0.05

92139 B <2 26 SO <1 18 70 <0.05

92140 B <2 <4 12 <1 6 490 <0.05

92141 B <2 20 70 <1 8 85 <0.05

92142 B <2 30 60 <1 10 ISO <0.05

92143 B <2 22 42 (1 6 85 <0.05

92144 B (2 10 60 <1 10 110 <0.05

92145 B <2 8 28 <1 14 22 <0.05

92146 B 40 38 60 3 34 130 <0.05

92147 B 4 10 46 . <1 18 120 <0.05

• 92148 B <2 14 16 <1 8 90 <0.05

I 92149 B <2 6 36 <1 8 100 <0.05
qZl50 eo No €Pl"'P\e
92151 B <2 <4 4 <1 8 130 <0.05

I . '... / 5
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ANALYTICAL REPORT\:

JOB COM830315 OIN 4373

Results in ppm

SAMPLE Cu Pb Zn Ag Ni Cr Au

92111 A 20 160 190 <1 12 18 <0.05

92112 A 24 50 130 (l 32 60 <0.05

92113 A 4 4 12 <1 <4 10 <0 .05

( 92114 A 6 60 50 <1 6 18 <0.05

92115 A 4 28 30 <1 <4 12 <0.05

92116 A 12 75 130 2 26 26 <0.05

92117 A 8 85 60 <1 <4 18 <0.05

92118 A 12 75 60 1 16 26 <0.05

92119 A 16 165 130 1 12 20 <0.05

92120 A 85 2500 500 12 10 38 <0.05

92121 A 32 680 460 2 10 32 <0.05

92122 A 6 95 140 <1 4 250 <0.05

92123 A 85 3300 800 11 6 30 <0.05
(

92124 A 8 95 175 <1 <4 <4 <0.05

92125 A <2 <4 4 <1 <4 8 <0.05

92126 A 4 6 12 (l <4 34 <0.05

92127 A 4 6 12 <1 <4 8 <0.05

92128 A 2 8 10 <1 <4 8 <0.05

92129 A 46 650 1000 3 <4 6 <0.05

92130 A 55 660 110 10 <4 10 <0.05

92131 A 36 770 880 2 2Z 60 <0.05

92132 A 34 4400 1400 9 28, 12 <0.05

92133 A 22 250 410 5 <4 12 <0.05

• 92134 A 14 .300 50 4 6 18 <0.05

I
92135 A 120 4400 1200 20 60 120 <0.05

. . .. I 7



- 7 -

553105
This ~tory IS t.giSlered. Oy rhe National
o\SSOC..llOl'l 01 T"lIng Author_lin. AuSI~ta. TM
f"t(S1 repott«I ,...,..,. ,.... bNn "","0lTMd in
aeeonsaoc. wiln lis Iem'\S 01 regislration, This
docu~1 $hIltl not be reproduced ._cepe in full.

ANALYTICAL REPORT

JOB COM830315

Results in ppm

OIN 4373

(

SAMPLE Cu Pb Zn Ag Ni Cr Au

92136 A 26 610 210 4 24 40 <0.05

Method of Analysis : Cu Pb Zn Ni : AASI/IA
Cr AAS2
Ag AAS3
Au : AAS5A
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ANALYTICAL REPORT

JOB COM830315 OIN 4373

Results 1n ppm

SAMPLE Sn

92101 B 38

92102 B 75

92103 B <4

92104 B 20

92105 B 70

92106 B 20

92107 B 14

92108 B 24

92109 B 16

92110 B 8

92111 B 175

92112 B 44

92113 B 6

92114 B 6

92115 B 34

92116 B 4

92117 B 95

92118 B 4

92119 B 16

92120 B 210

92121 B 26

92122 B 6

92123 B 75

92124 B 90

92125 B 8

...\./ 9
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ANALYTICAL REPORT

~

JOB COM830315 OIN 4373

Results in ppm

SAMPLE Sn

92126 B <4

92127 B 6

92128 B 8

92129 B 6

92130 B 80

92131 B 12

92132 B <4

92133 B 20

92134 B 14

92135 B 26

92136 B 60

92137 B 155

92138 B 4

92139 B 10

92140 B 4

9214l B 4

92142 B 4

92143 B 12

92144 B <4

92145 B 4

92146 B 4

92147 B 8

92148 B 10

92149 B 6

92151 B 10

• ••1 10
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JOB COH830315 OIN 4373

Results in ppm

SAMPLE Sn

92152 B 6

92153 B 6

92155 B 4

92156 B 10

92157 B <4

92158 B 8

92159 B 90

92160 B 115

92161 B 6

92162 B <4

92163 B <4

92164 B 10

92165 B 8

92166 B 80

92167 B 32
" -_.----------_ .._---_._---_ ..._---- - -"-'.- .-"_" -~--'-'--' --~-

92101 A 18 - go#'

92102 A 18

92103 A 6

I 92104 A 32

I
92105 A 12

92106 ,A 55

I 92107 A 12

92108 A 42

I 92109 A 10

I
92110 A <4

. .. / 11
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JOB COM830315 OIN 4373

Re suI t s in ppm

SAMPLE Sn

92136 A 30

Me t hod of Analysis Sn XRF1
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APPENDIX 4*

EVALUATION OF GEOPHYSICAL SURVEYS CARRIED OUT WITHIN PART EL 15/76
by Mitre Geophysics

* Appendix 4 includes maps in folded form which accompany the

Enclosures
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MITR-6.- GWf-U151CS ?1rL~

AN EVALlJATION OF THE Gl~OF'HYSICAL SURVEYS

CARRIED OUT WITHIN THE AMO(:O/CSF~ JOIN"r VEN"rURE IN ElL. 15/76

AMOCO MINERAL.S AUSTRALIA COM1~ANY

Dr ,J.F:t E:i~:;hop

PIM/i'lG8:~/0Zb
(~priJ., 1983.
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1.0

Area location Map (1:S0 t OOO scale)

Tenneco's helicopter EM (HEM··701) SUI've~ "-cove~age

and anoMalies (1:50,000 scale)

BMR gravit~ contours and eGG ch~1>geabili'ls (:ontcJurs
at Mar'ipasa (1:Z t 500 scale)

Tenneco SF) COi1tours. '[uraM cOf)ductC)I'S af"ld gl'avit~

CClVerage at E~lack J~3ckiS (1:2,500)

Ria Tinto glLavit~ pl'ofiles arId EM Magrletic covel'age
at Bannc)cl\burr) (1:2,500)

Geop~}oto VLFslJrVe~ at AMbsl' Cl'esk (1:10,000 scale)

Geophota lUI'ail' surve~t saut~}el'rl Joint Vel')tul'S al'ea
(1.:10,000 scale)
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geoP~l~~iical surve~s located Witt"li11 E.l.
in tht~:; r'F~poT·t+

report (AM/MG83/0Z)Q Ui'-Il~

15/76 have been included

-the
two
the

Tile Zeetlaf1 Mirlirlg field (]f) ttle wes·t coast o'f TasMania was wOl'~.ed

al'o~ir)d 'tilE tur'n of tl"le cer·l·tUJ·~ for silvel·--lead-··Lin(~. TtlS deposi-ls
were Mostl~ sMall afld shallow'-'seated fissure veir'ls. Prior 'lo
AMGC(j'S e~<ploratiorl progY'SM, there tlad been little 5~5teMatic

sesr(::!lirlg for a strata·-bound lead-·zinc deposi'L withir"1 "tt18
liMestones r'lear Zeeha~+ Altl10Ugl, suetl d ~target was the stated aiM
o·r several of the pt'ecedirlg lease holders, ·tt~e area ir'~ genei'al
and sevey'al prospects if) parti-cular had not been well
i,n\'·'I.::~~:;tigated~

The first survess. gl'avits and Magr~etic5t were carl'j,ed aut b~·the

BMR fo~ NQrtt~ Brokerl Hill S"t the MariFlosa prospect in 1950:
gT'3vit~ anOMalies coir:cided wit11 tt\e knowfl Mineralisatior1t bu·t
the Msgnetics was r'lct of ~15sist2nce. Ifl 1971~ eGG carried out art
IP surve~ at M2T'iposa fOl' Maclnt~I'e Miriest the krlown
Mineralisation W~IS cOfltaj,ned wj.thin one cJ'lal'ge3bilit~ anoMal~t

but drillirlg elsewhsl'e alortS t~le zor~e~ arid ir~to arl adjacent afle,
failed to prod~)ce mr)~ :interestirl8 ir)tersectior,s.

The Bannockburfl al'es was investigated b~ Rio Tir~to irl 1959 usir~g

gravit~t Magr'letics arid EM. ~1owever ttle work was ir'leffectual,
~~;ing short but widels spaced lir~es 311d 110 conClusions about
the poterltial of t~lis area can be Made froM these s~rve~s.

In 1971 t a helicopter-·borne EM s~rve~ (usirlg Scintrex's HEM'-701
systeM.) was carried out fOl' l'erlneco b~ Scintrex. It covei'ed tile
Bl,2Ck Jack's, Msr'ipos8 sf)d Banl10ckburn grids ar~d the soutt\ west
cc)prter of the joint ven'lure area, as well as areas outside the
lease. AnoMalies were recorded a~ Blacl~ Jack's, near Banflockburn
arid in the sout~l west cor'ner. All of these were weak and
consistent with responses froM superficial conductol'S~

T (·:)nrl(':)c.o fa llcH..J(·?d up Sr.H'H? of the b(·:·~t.. t0~1' HEM anUM-a 1 i.f.~S t at 81 aek.
\.Jacl-,:./~;;, with Tur(~f'"i and SF' '::PMlr've~i; anti one test line of glavit~ ..
The T~)raM prod'Jced anOMalies indicative of conductive Dverburden
bl.lt 'these are along strike froM SOMe interestirlg geoCheMical
arloMslies (Jones, pers, COM.) arid it is possible "that SOMe of
these EM anoMa].ies (g~ound or airborrle) Ma~ be due 'Lo the surface
we2t~lor'ing of (potentiall~Minera1ised)calcareous units. The SF'
was n()·t diagrlostic (ie, either flO anOMalies, or false responses
froM tOl~ograph~, etc.) .. No gravit~ anoMal~ was recorded, but such
sMall tests are in~orl~lusive.

A sec()nd helicopter' EM SUl've~ was flown in 1973. Tt)is was a
Turaj.r' surve~ for Texiris DevelopMent whictl covered all of
joint venture area e~<cept for Black Jack's and t~\e westerfl
thirds of Bannoc~"blJrnt Sever'al al10Malies wel'e recorded in
soutilerrl part of the lease. Like the HEM'-701 svrve~t all
we2!~. i~nd indicative of superficial conductol'St None of these
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, arl()Malies i"las been fc)llQwed IJp and altt~ougl'l several occur witt)il'~

'i'~ area slJrve~ed witl"l Vl._F ir'~ :l971 (b~ Geopt',ato fOl' Te~,ins), nOf)e
~;;!~ be said to have beer"l :lol:ated b~ t~'le VlMF (Wl1ictl also l'ecol'ded
or!l~ weak anoMalies)·

GT'evit~ tICS beerl the M05'~ slJccessful of the above supve~St

respondirlg directl~ "le Minsv'alisation B"t Mariposa. IF' swrve~s

C011ducted b~ AMOCO have appar'el~tl~ recorded tligtl background
v~~l~)es; however tile IP at Mariposa defined twC) definite zanes, of
\...,:~··,:i.c:-h -!.:J1(;! str'on(H:?~;t part of Dn\:~ c{'lincid{:-:(J witli the l~.nowrl f"lirleral"
iseti.ono SP has beerl shown to'be inapplicable in areas wit11 a
CCJver of conductive Material. SiMilarl~ tt,e EM sUI've~s appear ·~o

~l2ve responded MainlS t if nat exclusivel~, to tt\e pverbul'den.

Tfl~~e have been big iMProveMents in the EM technique since 'Ltl~

o2rls 1970'st h()wever it is quite possible t~lat tt\e tar'get
Mi~)er81is2tion (a Massive lead-zinc bQd~) will nat be vel'~

C~~) r'1 ~jl.,lC t i ....}(.:~ ~ Nc"~ve T' i:,he 1 (:~~~~sit i~) r' ~:~C:-Ot'lli"len(jed t,·hat thfz' l"'lOT' e
0rospective (i.et better positioned) of the EM ar~oMalies ({I'OM
b(:)tl"l the 1"1EM-701 and Tura:~T surve~s) be Ioea'Led wit/1 a Moder'f) EM
~~::;"~eM suei'} as PEM. Other l'ecoMMendations arisir,g froM this
e t/21lJ2tior"1 are, to routinel~ use grs~it~ dfld IP as recof)naissar)ce
?l~d de"tailing e>:ploration tools and, in par·ticular, to COfltif)Ue
t!1P gf'6vit~ surve~ at MaT'iposa to the south and r,ol'tt\. A tli~t\

scri~;itivits Magl"letic surve~ over t!lis grid should help assess ti1e
fJs;e'full"'!CSS of the te(~h~iquei

;
J



553117

INTRODUCTION

T~')0 AMoco/CSR joir'["l verlture area witilin E.L.. 15/76 ej"ICOMF)aS~Ses

5ilM2 o'f t~le old wOI'](lngs il'l -lila south eastern pSP'L 0'1' tl1e Zeellar)
~;i].vel'-lei~d·-·zinc Mining field t as well 2~; several ottler 3T'SSS
kr!(]wr'! t(J CIJY"ltain cal'bonate sequerlces wI1i(:~1\ are cor"lsideJ'ed to be
favl:llJTi:lble si·te~; f(JI' base Metal Mirlel·ali~i~~tion.

L.p;:~~ was discovered at Zeet"lan in 1882, ar"ld ir"1 ti"\e late 1880's to
1890~st the ~ield was inten5ivel~ worked. j·1(:lwevel' b~ 1913 Most of
tl'lC s~steMatic Minir'lg had ceased. Based on Blissett's (1962)
figlJrest Both and WilliaMs (1968) have estiMated a total
pr(JdIJctic)n of 200~OOO tons of lead, 27 t DOO t OOO ozs o'f silver' arid
2 700 "tons of zirlct

E:{(J:l()I'ation for base Metals in the sr'ea (as distinct 'froM
PI'(]S[lectir:g) COMMenced in 1946 w11en Zeehar) Exploratiof)s (a joint
ven·~l_.lr'e be'Lweer) Nort1'\ Broken I~ill 311d BT'okefl ~lill SOU·tl·l) began to
2ssess Man~ of the old workings. (This resulted irl '~he reopening
of the Oceana Mine wiliet\ was worked uf)'Lil 1960.) Subsequent
explorers ir: ti'18 general area include: Ricl Tif'ltt) (la'Le 1950's)
New Consolidated Gold Fields (SPL 25, la·te 1960 / s)t Texins
DevelOPMent (E.L.• 7/68: Work carried out bs Ge(Jpi10tO), l'er'lf'leco
(E~[_h 44/70) al"ld McInt~re Mines (SPL 46, earls 1970 / 5). Most of
t~IPse cOMFJanies tried soMe fOI'M of geQph~sics on tl'leir lei~lieSt

Tt~i~: repol,t is a COMpilation and evaluatior~ of all 'll1e
c;ilrri.ed out within tl'le AMoco/CSR Joint venture 31'ea
AMOCO'S taking :.JP an interest in 1981t

EXPLORATION TARGET AND GEOLOGIC SETTING

'.;l(:;:oph':jslcs
prior to

Mc)st of ttle old workings on the Zeeehan 'field wel'e on fissure
veins, controlled b~ faults or fractures: tl')ese were usvall~

SMall and were invariabl~ found to petel': ou·~ at relativel~

shallow depths (Blissett, 1962)t HowevJ~ SOMEt such as the
OCf~·an.r:~ t c'onta i ned d i agen(:::t.ic (or r E·!p 1 acet"'lE'r"lt) Pb,,··Zn
MineraJ.isation wittlin carbonate sequSf)CeS Sfld this lS the
e}~pected fbrM foran~ econOMic deposit in ttlB Joint venture ares.

The Main carbonate sequences OCCU1' in the Ol'doviciart Gordofl
!,.i.MestC)fIBt however other prospective Seq~.lerlces occur within the
Protero2:oic (Oonah Quartzite)t CaMbriar) (CriMson Ck) and the
Sil~.lro···Devonian sediMents. The prospective areas ar'e pool'l~

e:·~p(:)SeD~ these rocks having deCOMposed ·~C) l:lass or sl1ales f'lear
ttlC sllrface where thes often forM swaMp~ ·bUttOfl····gI'3SS flats;
rh,::·~T·;"::.' aT'{':'~ also wid{.;:spre-i:1d Tel'ti.al'~ and Oua\tt~~l"'naT''i depDs;iti,;;
cc)vering SOMe prospective ground (Jones,' 1979).

The Zeeharl area "6s beenhighls disturbed b~ foldir',g 3f'ld faulting
(Jf T ~d.".'b(·2T' abber an a<:-l€-~ and II the Or dov i ci an to Devon i an ~:i-t r at·a of
the Zeehi3fl Basin occur within a sel'ies of s~nclif)al stl'uctures
L,Ij,·'.',f"! noy'th t nOI'th\·,Jc·st a;.~ial trend~:;" ( ...Jc,n(:;:~5-t 1~)7?). Th(~~ bE·ds .-:i:i.p
g2r'ierall~:1 steepl~ to ttl£' east and west.

:5
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wr"1811 COl1Sidel'il18 tt'lG 2Pplicatiol1 (If 8eopl'1~sics to
pr'ogr'SM, it is oftefj useful to tr~ and categoJ'ise
bc)d~l beirl8 S01Jgt1t, tt'~IJS enabJ,j,f)S ttle geophssicj,st
likQIS phssical cllal'2cter~.stics w·p tIle taT'8et~

an i0>~plor'atiDn

thfi! t::!pe of Ure:
tD f~stil"latfi' thE:'

AI": econoMic~ base Metal deposit in 'ttle Zeei')an area would pl'obabl~

be of the 'Iri5h-t~pe/, ie, the Minel'alisation would occur as
€~pi(.:~:(·:·~!~lf:~t:i.C f,ef.·~d€·~l' :7~(Jne::~ includin<a r·epl.acE.)M(~:'nt 'v'E·~inlet'!:~t stockwor"l<.
zones ar)d cavits infilling, as well as s~ndiagenetic and
Stl'2tifoPM ore~ There would be relativel~ higtl silver corltent
(although not to be cOMpal'ed with the silver Mined at Zeetlan in
the baseMent rocks). Urllike the Iristl deposits, tl'lere would
probabl~ not beabundar:t psrite.

The onl~ geoph~sical case tlistor~ I have found dealing with 'lhe
Irisr1-t~F)e deposits was writter-l b~ Se~gel irl 1966. Irl this paper,
hlh:ich l,,13E· lar~3r:::l~:~ t.Jr:i.t,tf:n to prtl('iotE' tl··u·? th<-:·:,n r(:~lativ€.·llJ n(o.~w

techniqlJe of IP, Seigel states 'ti'}at 'followirlg ·ti·le discQVel'~ of
tt1e T~nagt\ lead-zir)c····sj.lvel' orebods in IreJ.and, savel'al siMllal'
deposits were found b~ IP. The use o·r other Mettlods was not
d~.sc~,lssed except that Seigel pointed OIJt tl'lat for two of ttle
bodies (ncJt OreblJdj,es at 'Ll'\e tiMe o'f Sej,gel's papel') the
disseMinated Mineralisatiorl would not t'illve SllOWr) EM responses.
However Gl.lstafson and WilliaMs (1981) l12ve i10ted that tt~e7'e are
sj.Milarities between ttle 'Irisi'" depQsit ar'ld the Mississippi
V211e~ tspet and tflel'e are a liMi·ted nlJMbel' o·r geQpi'l~sical case
hj,5tQ~ies over t~lis kirld o'r depClsitt

C;~llatlan and McMurl'a~ (1967) desc:ribed the l'esults of 32 ~ears of
geoph~sical' experiMents on Mississippi t~pe deposits (ie, Mostl~

f].at'-·l~ing ~ir)c'-lead deposits, usual1~ ovet'lair, b~ a thick cover
of sediMents). "t'BS COllcluded tllat dOWll i101e Mettlods, in
pal'ticular AF)plied Potential, were the Most useful. Magnetics,
EM, sr, and IP were not sltccessful. The~ did not tl'~ gravit~t but
considered it would not be useful on theoretical grounds. However
the 3lJthol'S were aware that their results shol,Jld not be regarded
a~:i--ljni"'leT'"~5ml t\"'uths ;:~rld pc;-:i.nted- (Jut that sir'i:i.li:tY' -st.~let t.H~lt near"
surface depbsits had beer) detected b~ geQpt'~~sics in Ireland arid
in Cani:~da.

Tl'le Irish discovers has been ~entioned above. Lajoie and Klein
(1979) showed tt,at IF~ was successful at P'irle Poir'lt ir, Canada
bec21,.t!~e of the ver~ low geologic noise levels (ol'ebodies were
defined b~ chargeabilit~ values above 5MS!). Again EM was r',ot
e'F'Fec:tive (using M1Jch More Moderrl equipMent 'Lt,an that described
b~ Callahan 2fld McMurra~) and gravit~ was ~Jseful fOT' detailir)g
deposits but not for explOl'ation since Minel'alisatiof) SOMetiMes
occ~Jrred ~n sink holes where uflconsolidated sediMents redlJced t~~e

overall densit~ contrast. P~rrhotite is SOMetiMes ar'l ore
acceS$or~: at Pi~e Point and l.ajoie and Klein (1979) show a well
defined 30 gaMMa Magnetic ar)oMal~ over a deposit. Howevel'
Magnetics was not pursued owir,g to the difficvlt~ of obtaining
1.QW noise data in the auroral zone which is sub'ject ·~o severe
M2snetic storM activits,
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~0n econoMic deposit ir': 'LtlG j(Jii')'~ verl'Lul'e sectiar'l of ERL~ 15/76
w()lild be e;<pected ·to be 0 s·Lra·t~l bound, s'Leepl~ dipFlir'lg(?)f
tablllar shi~ped bod~t prab;~lbl~ dissected b~ 'FaIJlts: it would
c:ontain a higher prC)fIOy'tior"1 of lead ttlarl Zir"IC, SUC~1 3 bod~ Sl"IOuld
be polari~iablef derlse and pGssj.bl~ cor"lductivet A liMited nUMber
of petroph~:;sical MeasureMel1ts frC)M adjacer'lt deposits (Collirls,
1980) has ~~ugge!;ted that theI's are Marked derlsit~ sf)d
conductivit~ contrasts between ore and 110st rock, but not o·r
charge2bilit~ (where both were chargeable) rlor of Magnetic
sU5ceptibilits (where both were norl~Magnetic)~ Surface surve~s

h;~ve confirMed the chargeable nature of the countr~ rock blJ·t have
~!lso shown that EM Metl'lods, eMplo~ed to respond to the
condl,Jctivits contrast, Mas be haMpered bS corlductive s~lrface

conditior'lso SiMilarls, the gravit~ Mett\od Ma~ respond ·to the
g;tngl,.le Mineral siderite (derlsit~ 3.83-··3.88g/cc) or be adversel~

affected bs caverns and c12~s in the rlesr surface ,1iMestorles.

Th (.:.:, ':.: t;:~ Q P f"i \3 ::" :i. c:- l;~ 1
p.-...... ~;~ IIJ.::~tE'ci irl th(.:!

survess considered ir) ti'\is
ligt\t of these obsel'vations.

GEOPHYSICAL SURVEYS

TtlS 'Pirst geoph~sical surve~s at ZeeMan were conducted b~ the
IMperial GeQPil~sical E;<periMerltal Surve~ (IGES) over' 'the Silvel'
Kj,ng af'ld Souttl Kirlg Mi~e5 :Ln 1929: these old workings lie partl~'

wj,thin AMOCO'S E.L. 4/78. Ttle techr)iques tried were ·ttle
eql1ipoterltial Method and self poterltial: no 5vccess 'was obtained
with the forMer (ctuits possibl~ bec~ause of the absence of ore)
and a strofl9 anoMal~ frOM the latter was found to be due to a
g~ap!'litic shale band (Edge and Lab~, 1931). Althougt, geoptl~sics

wa~ being suc:-ce55fllll~ applied at the neapb~ Mt L~el'l coppel'
field in the 1930'st a gap of neal'l~ twent~ ~eal'5 occurred before
geoP~l~!~ics walS agaifl tried at ZeeMan.

I 8E"v-I=~r' a 1 9,1':i. ci!:i h~:~""le bt.:-E-:f'l (,~t~t<:~b:l. i ShE-d in the ';0 i nt ventuY' e (~t' ea :
nIl havE~ bE~(0n c:-.o'v'.E·:-r-ed b'::) ~:j.c)Me ~-;C)l't of geoph';:fsical SIMI rv E'':j b':j
~reviOtlS explorers. Three of ttle grids have been flaMed after old
wor~_ings in the liM8stofl8s: these are the Black Jack'sl Mariposa
and Banrlockburrl grid~. All three are shown as old lead--silver
prospects on tr'le Zeehan1 Mile geological sheet but none 'are
Mel~tion~d irl the el·tPlanator~ notes (Blissett, 196Z)~

MARIPOSA

Tt18 Mariposa Mine is a series of old PI'ospects on the eastel'n
sid~ of tt,e ZeeJ'\an s~ncline (the was-terri side of which cOfltair)s
tIle Oceana and AI_1stral workings'). T~\e Mineralisatio~ occurs in
wes'~2rls dj,pping liMestone near its westerrl COf1tact wittl ttle
(:i'ot't~ Qllart2:ite~

At the request of the North Broken Hill Co.,
M2gfletic and graviMetric SU1've~s at Mariposa
Mi:~gl-!2tic resul.ts were irlconclusivet tt)e

the BMR carried out
(Loh, 1950). The

SU1've~ being MUC~l
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p'ffec~ted bs ferl'olls d8bl'i~il ~'lowevel' quite il")terestirlS gI'avi'L~

y'csl,,:l'Ls were obtail"led: a lir"leal" gl'2Vi't~ cinOMill~ (MaxiMuM value
O:SMgal) closel~ paralleled, but did not coicide witl'), tt\E
~l~)I:larerlt 'line o·r lode/. Loh's 'PiglJJ'e 4 51'lOWS severiJl til'ill l"IOles
(drilled to tl1e west irlto west dif1ping rocks '?) "testing tI-,e
sravit~ anoMalies (although F)resuMabl~ dl'illed beforeharld): all
showed soMe Miner~JlisationD (Blisset'L (1962), stating t~\at tills
l':'.1r i 11 i n{:1 hl~:~S; rjc)l"l(>:~' bt.; Z(~~'f:~ha1"l [;.~p lor at ions t l""tutE·d that .1 no
{·?nc·(JIJT'~H:9:i.ns.~ ind:i.cat:i.Dr'15 of f"1:i.neral:i.sat.. iof"I" w(~·~r{·2 ir'ltE'r-secteo. It
is also worth noting that Blissett;s deSC1'if)tiofi of ttle old
workings vari,es significantl~ froM tt)at ql10ted b~ L.otl (1950).)

Ir, the relJorts f~OM Maclnt~re Mines who ~ubsequentl~ 'took up th~

2~ea, reference is Made to a 100~OOO ton 'QrebQd~! de-rined bs the
Zeehan E>:ploratiorI5 drilling (eg~ Pollock,t 1970).

Whether or not there is Mineralisatiofl ~lere of a sufficierlt
q'..lantit~ to be 'interesting't the gravit~ results SIJggest ttlst it
is a I)seful Method for this st~le of deposit. The Y'esidual CDn'­
t()I.,lr~; are reprodwced in Figure 9 Bfld these irldica'le a corl'lir'lua­
tj.Ol1 of 'the zone o-P irlterest to the scuttl.

Tt'lj,S contirluatiofl was apparentl~ corlfil'Med SOMe twen't~ ~ears

la'Ler when arl IP surve~ was ur~dertaken b~ eGG for Maclntsre
Mir!8S (OMnes1 1971). SP MeasureMents we~e also taker'l but 'Ltle
Method was not successful arid tlle reslJlts were not presen'Led.('I·he
SP was apparentl~ a ~epeat of a surve~ Made b~ Maclrl'l~re

tJ18Mselves in 1969-70 t (Polloc~,t 1970)~ Bott} S~Jl'Ve~S recorded
anoMalies which apparer)tls coincided witt) topograptlic featul'es
within the Crott~ Quartzite~)

ThE' IF=' 51.,11' ve~3 US(-:::OQ the <,3:r,,adi erit aT'1' 0:5 c)V(::~Y' l:i. r'IE-~'::} s.;p aced ZOO ft
al}3T't~ Several Moderate but well defirled chargeabilit:5 anoMalies
were recorded (20 plus MS): 1'esistivities were MQstl~ less ttkaM
500 ohM-M but the lows generall~ ~id not coincide with the
ct~argeabilit~ anoMalies. eGG interpreted a total of 16 ar'loMalies
however these all esentiall~ fall into two ±~nes: . sr'l eastel'l~
on<i!t the cE~ntf'al part of which o-ver'l:i,es known l''1ineY'a:li~iat.iDnf and
s western zone which occurs to the souttt(west>:of t~}e ;Main' zc)ne
and which Ma~ be an offset (faulted) extensioniof it (see Figure
9). Til,e lack of coincidE.'nt l'esistivi'~;J lows Sll<;l9E:sts that thei'e
j_s no Massive Mineralisation near ttle sUI'fac:e (unless it is
sphalerite-rich).

(Tr'lS report b~ OMnes (1971) also deals Witt1 an al'es terMed
!isi~(:~Mal~ 1'; this uniMaginativel~ rlaMed pl'ospec't is orl the
westerrl slopes o-r Mt Dundas, outside of the Joirlt Verl'Lure·area.)

r!cII"lt:3Y'(~'~ cir:i,11ral,:i fOUl' tl01f?S on th(::· Marlpo':'ia 8ril."l ·([:a'i.:.0:-:>i 197Z):
tWCl holes ir~to each of the two zones. (Superpositiorl of ttlE holes
l:lnto the Chal'geabilit~ Maps suggests tt}att given a westel'l~ dipt
the ea!st-facing holes have adequatel~ tested the anoMal~ at each
p(:)sition, with the possible exception of DDH 1~ HClles 3 ar'(d 4
tested tt\8 Mine1'alisatior'l alc)r)g tt}e GC)T'dof) LiMestofle/Crott~

Ql..'_:.:;-r''l'.::r:J.·Lf:-''l cDntact: th(::- anCJi"lali(0s \,-.!E'1"" 0.' e;{plc~int:-~ci t.);j llpa'tch~ p~)r its



Mir'lerali!;~lti(:)!"1 t vers Mirlor 921er12 Mirleralis~l·tiol'~t tt'lij"j
graphj.tic shale ir! tl"IO 4U31"ll::i."te, and pI'obable grapt'litic
i n th(.':~ ]':i. M(·::,~:~tC)nf~'1 (DDH 1t c:ndF~(:; iri ]. :i.IVI(:;,\~;}tDrIC' i:~n(".~ IVli3'j not t

dr'ill hole sectior1t Ilave reached tile SQur(~c (:if ·ttlC IP
althDI..J(.:.~h i·t ~:~PPf::'i:;:,(":::' tD i"j~:~V(~ Cii:::(':':'Cluatel'j tf~~:;t0:d a Siri~v:it;j

l·t intersected Mil-iel'alisation bc'tweerl 106 8t-ld 127ft~)
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Hol(-"!!s :l. a 1""1 (1 2 tf::~:;t.'.::·: ..::i thi::':' ~:;Duth hl('2:;t'(~'Jrn ::~()nf~ wt'iich was I'found to
be dlJe to graphitic shale with Minor p~rite near '~~le base of the
af''lt)(::·~i' ~:i-h-i;~lell (Batf-~~;, :L97Z) f FDlll1v.J:ing th€.'S0~ c~isappo:j.ntin(:l

resllJ.ts r Mclrlt~Y-e droPF1ed tt18 lease.

Mariposa was included in Ter)neco/s
Turair surV8~ (both described bel()w):
bs either SUT'Ve~t

BLACI< JACf(' S

HEM surve~ ar'ld in
110 al1QMalies wef'e

Tt:~;.~in'G

Black ,Jack/s is a grid ovel' liMestonet
t~le Mar-iposa grid. Ttl8 gy'j,d was part
wher'l McIflt~re Mines were exploring the

f)orth and alOf)g strike c'p
of Ter)r'leco's EtL. 44/70,
i"l~:j:f·:i.po~:.a area.

T(·:~!""!r!.;.:·~cC) d0:·finr:·(.1 th~·:.':i.r ti:~r9.(~~\t 2~; t"JE:in(.:1 .a 111 arg E.· r-s;:·~placet-lent

d({\'pDS:it 11 w:i.thi,n thE' lii'''Jt:~s:-)tDi''IE'':; and the':J f·10:'l.J Ei- ht.'=.'licupter·-·LiorrJr.:·:
EM stJrves il1 1971 (using ScintY'e~{/s t·IEM····701 s~steM)t over Most o·r
t~lE krlDWj-1 liMestof)e occur'y'erieSS iG '~~leir E.L. (see Figul'e 7):
oi')l~ weak. anoMalies wer'e y'ecorded froM the surve~. At Black
J3C~./S, onls the sQutherr) pOY"Liar'l was covered, wtlera tt~I'ee

cDncll..1ct i va :[OnE.·~l Wl:2f' e i.'.ief :i, 1'"1(0('1: th(·?se w(~r (,,0,;. II vel" ':j ~.je81~. and poor l1j
(.i(~:f i nE,tj and as'l a T' r2f:~u]. t no quant:i. tat,:i. Vfi: ana 1 ':$5 i s has b,;~'s;:·:n M.ad(.;: I'

(Gedde, 1972). Follow up SUY'VS':jS of TuraM and SP weI's Made over
one of these zones (tt,e easternMost Lor·le). Howlar)d'-Rose (1972)
interpreted 'four conduc'Live zones frOM the lUy'aM results which ~le

(co"(' T' ect Is) d('?~:i-cY' :i. t-)f.':'~:; 2S· 11 a ~~('-=r i ££'5 c)f r'IC>"i"' t,h to rlDY' th""no'C' th"~W(-?St
t r ~?'l'"ld i n'~ ~ shallow t wfi'~:~k conductoT' Slit Ths';j ap P£laY' to be located
Of, the eastern edge of a weakl~ conductive slab (eg, swaMp) or
rDcl·:. t~:~pe t

The SP survess Y'scoY'ded several rlega·tlve responses of 100 to
200MV, the larger 'arIDMalies' MQstl~ occul'red at tile grid
boufldariest ie the~ did not correlate with tt·\S EM irldicatiDns ~nd

M3~ be reflecting topographic changes.

Of'!l':'! t(·:·:,st. lin(,~ of gY'avit:) ~.jas \'"'un over an [1"1 . ill:l"lot'ial:) (Shirle1j,
1972>; the reduced g~avits pl'ofile tel~ds to Mirror iMage the
topagl'~phj.c pz'ofile which suggests ti1at ti'le wr'ong densit~ value
has beef'l IJsed fay' the correctioflS. TI'le data stiQuld be reprocessed
to proFlel'l~ evaluate tIle Me·thad (sir'lce it is !1igi'\l~ ur'llikel~ t~iat

tl1e "sw dJta is avaj.lablet resurvesing is y'eCOMMMended'. f:'igul'e
10 shows the SP contoul's and the l:urSM reSpOf)SeS at Black Jack's.

Ti1e other HEM-701 Lor'leSt oveT' (alluvial covered) AMber Slate and
FJ.Ol'ence Quarztitet iMMediatel~ to the west of tIle old Black
Jack.'s prospect, d(J not apFsear tel tlave beer, followed up~

(".
'j'
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BANNOCf{BURN

f~j.Q "Til"ltO ALiS"LI'aliar"1 [XplOl'atior"1 cor"lducted SOMe gl'avit~ t EM and
:-"'i~;:-':~:;i:l:.:·t:i.c;;~ In thE-! L:~5:r'lr'lockburi"l ar'i.·:G~ (thE- cov~:'ra~E' is shOlrJr'I in
c·:S~.:I·8 11). The work ~~s pI'eser"I"Led if) a Si101"L (1 page) i'sport b~

r:nr"i:l.w(·::·11 (J9~S?) 1 tj.tJ.c·::"j 1\ t t::il,)r"v'(':~':::S in trhE' Mal':i.posa Area,. t ,. + The
M2~8nRtic f)T'IJfiles are Missing 'fl'OM tl'le cop~ ~leld b~ AMOCO. The
j;~·t;;: is not easil~ in'Lel'pt'eted i~ the fOI'M preser)ted (sMall scale
PI'ofiles)l tlowever it does f)ot appear -Lo tldve been a ver~ well
iMpleM2i-lted S~lrve~. l'he dip ar"lgle EM MethcJd ~lsed was probabl~ not
a~ vel'~ sensitive technique for detec:tif)9 buried conductors
benestl1 a COf'lductive (iet swaMp~) surface af)d the traverses were
,1'00 ShOT't to obtaif'l IJse'Pul gravit~ data. Boniwell noted Ofle
~Mi~;],J, M2gj')etic a~oMals whictl cOl'related witt·} i3n EM response.

NI"}iJ,e this su~ves wc~uld dOIJbtless have detected arl~ larget r'lear
S~)r'r2ce deposi·t t E:of~iwel1's corlclusiclns that ari~ f~ther wQr~.
... : , !, ( ,.:.)(.:.:,[:) E'!!""ljj on f' avour ab 1 E' Y' t:!'ii~U], tt~ 'fr Cli'"i ~3 geochet"li ca 1 51)"i'Viii:':;
(~anr)ot be slJPported t especiall~ SCI given the likel':J nature o'P tile
'cever' referred tel b~ E:or~iwel1~ (In the saMe ~eart a govel'nMent
geolosist recoMMended drilling ttiis area <.1tJgt\es, 1959).)

Tt'lC 1971 ~1EM""701 SUI've~ f(Jl' 'fenrleco covel'ed ·the Bannockburfl areat
but fl(J repOf)SeS were l'ecoi'ded over the gi'id which covers the
areas of botll known and suspected liMestorle (see Figure 7)t A
weI] defir'jed Lor'le 1'2corded t(:l tt\8 south west of the gT'id over'
A0t0~ Slatet ~las 2Pparentls not been followed IJp.

PROFESSOR RANGE/AMBER CREEK/LAUREL/KING BILLY

The (inferred) liM2stories at tt\e sou'lherrl edge of the Joirlt
ventlJre area (and which e}~tend irlto E~L~ 4/78) 11sve been b~oadl~

covered b~ tt'le fal.lowing AMoco/CSR grids: Professor Ranget AMber
Creek t L2~Jl'el af)d King Bil1~. This area was investigated for
Texj,nt DevelopMerlt b~ Geophotc) Resources uf)der the naMe of the
t:lMbf!1' (;1' (·:)(·:-:1..:. F'r DS-p E!ct hi i ~.h:L nEt L • 7/68 ~ \Johns tell""! ( 1974) not.ed
alltJ...,I(~ 'folti f,)}~plrJT'~:~tiol"l apPI<c~ac:'h"; th€~ 'first o'f which was a VLF
5UT'ves over the grid. The results are shown in Figure lZ, but
51!1Ce the VLF techi1iql1e does I')ot prodLlce Meaningful results in
~lreas with cla~es overburdent the arloMslies are not considered
sisr·lj,·ri(~ant. Shal,low aUgerirlg ave)' '~hese anOMalies revealed no
interes~tirlg geocheMical anOMalies·. Magnetics was also carried out
(:)n SOMe J.irles c'P the AMber Creek F'rospec't (600 to 800 ft apaT't)
bl.Jt thE res1,Jllst which I have not sighted t appal'erltl~ showed ilno
~:: :i. ':.:: 1": :i. f:1. C,' dJ""i t arlO l''1i:~ 1 :i. (::! s:. II ~

i

GeoFI!'lot(:l!g secof':d eXFllol'atiorl iiPP"i'osch, deep augering, follbwed a
TI.:rair !;lJnVe~1 flowr, in 1973i The covel'age and anOMalies fT<OM 'this
sl_lrve~ 21'8 ShDW~ in Figure 13: apart frOM or'I8 respOflse neas' the
Zeot'ler'! !··lig!lwas, all the other l'esporlses (within the lease) were
concerl'lr~lted if'l tt\e SQuti1ern portion of the joint venture area.
Two :~!-!oM2].iest 21 and 26. wel'e cor'lsidey'ed sigrlificant (since ·~t)e~

were i,i"! 'Ltle rig~l·t 21'ea). Altl'lOUgl'\ tl')e depth estiMates fOI' tllese
, .

J. U
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..Illes; of 125 iJnd 115M I·espective].~ (~·I(Jwlar)d·'·f~Dse,

';-':.:':":(.1::·:';::: t;··lr:.:~ pn~:;~:;:L1:..,ilit,~ u'( cur'li:.!I..lct i Vi:.:! ('iClf'.:ilir"If.·:' r-12-::;pOnSt=.'::»

(lD (·:·:,nc:C'Jl)I' ag~:"fil(,i.'nt '("rD!"'l (,I"/t-:., .jC!f::'P i;:;U':2.C,r -;:)dr'lp:L ins: (tu .~ ~.ir"J;' t

.i. L .
01 il::,' I' (~

e .'2!ii,Jlts "FrC1M -tt,e 3iJgel'lflg prograM lead Geopl'lo'lo tu C(:)i-'i(;l~lde

"L:,3t tl'~e geo(:t~eMical 2rlc)Mii~lj.es were d~}e tel $IJlpr"lide gr'ai.ns w:i.'LI"lil'.
t~';2 overburder'. ~31')d it was recoMMended "Ll"lat l·e)·~ir'ls DeveloPMerlt
'~11o!_lld di'OP the lease (~Jot')rlst(lj'lt 1974).

CONCLUSIONS AND RECOMMENDATIONS

CIt is appY'eciated ttlat svbseCluent wOl'k,
.', .,":::: l...:e::L 1 h~:~VE; ansJ,..,lsr i.0d OT" a 1 t.,(-:::'f £·;(.1

~;: __:sg2s·tioJ-IS Made 11el'et)

;:J1M1t f'or
allt

j::ii"'lOCO t

o-t the

Or' 'Llle Mariposa grid t battl chargeabilit~ ('fl'OM a Q1'adier·l·t 3i'1'a~

T!~' !:ilJf've~) arid 8l'avit~ f'esponded to Mir)81'alisa·tior'li TI'12 best
~)ariSeS weI's avey' the old wOl'l~ings arId ti'lsse tlBve beerl (?)

::;d0(lua'Lel~ explol'ed b~ NOl'th 81'Dkel~ ~1ill drill. i101esi An
~~;'0nsion of tl'le gravit~ surve~ to the S~G~)·ttl arid ['lclrtl'j -to cover
ll'je cl·lal'se2bilit~ zor)es is l'ecoMMended.

~~'( 8lack ~j2ck./s, 'l'enr)eco IJsed TuraM arid SP, witl'l Of'lO '~est lir'te of
";·;-.:::'·:i.t~:::t to 'follow up (~iDi""le) ;;$l"t()I'''lalii!;:'';;~ 'f'c-o'''"1 thE: HE::(I····701 ~;;.U·i'V(·:'j,..

l['10} TuraM afloM21ies were apparentl~ caused b'j sLlpel"Ficial
··'(·);-idt.)cto~s; tl'lere WeY'Sf'IO diagrlostic respoflses froM the SF:' 2i-id r1G

~~ ~~'i·ts anoMals was y'ecorded. Gravit~ canr'to'L be pT'operl~ assessed
(:.c', ..: T to',; (i 'l nQ Of'l:L:~ Dl"lt:o' ]. i 1"18 ~3nc.i th(~: Y' f.·:su 1 t.~:. fr \]1""1 [:]. ;:~cl··:. ·.Jack / S f"lcl;j

~·iLjt ~'1ave beer) cOl'l'ectl~ processed sir'lce ·ttle profile Mirrored ttle
't,c'PD(.:.~j"·aph~:~•

T~1~5e (tiEM~701) anoMalies not
t.h: IAC·:S"!:.. of thE:' PT'OSp~:~ct~

D2varliarl sediMents which Ma~

M2~ ·therefore be prospective:

followed up at Black Jack/s t lie ·to
over (partiall~ covered) Silul'O­
contain calcaT'eous units and which
t~le anoMalies are. howevel't weak.

TI'18 Barlnockburfl area was not effectivel~ inv~stigatsd b~ Rio
Tj.nto: the sl10rt lines precluded ans thorough appreciation of ttle
gY'J3v:l'l~ ,Method and the dip-angle EM 'Lechrliq~e would nQ·t be
p·l"fl~·:'c:·t:i.v(o? in arf.~a5 t..Ji t,h conciuctive ()'v'(-=rt)I~lrc1E."n :~;uch ~~s Pi"obat:,l'~

OCCI.lr i~t Bannock.burn. Magnetics would be unlikel'~ to be a £first­
pas:;' discriMinatoI' of Mineralisation~

A cOfldl.lctive zone detected b~ theHEM·'"701 sUI've~ off 'Li1e SOll·~t)-·

WRst COl'I')er of AMOCO/S Banrlockburrl grid ~\as ['lot beer'l followed upo
Alt!'\(:l~lgh weak t the anoMalies overlie aFIFlarentl~ 'uflcovel'ed upper
Si,li..irian sediMentSt tt'lUS tt'le zorla Ma~ be wortl'i pursuirlg if ttlS
rL:l~i~ ·t~pes are cOflsidered prospective.

M..I!::'· of the Joint venture ap~a was cClvel'sd b~ ·re~,ins· (t~II'C)ugh

C::':'()i'hut,o) Tl.Jr.a~iy' ~:~IJr'v'e'::)~. althous{h Black ,.Jack'"s ane) thi:~ W(:'·!-:;it(:'~\i'n

'LwrJ ttlirds of BarlrIOckb~)I'r) were not covered. Thel'e tlcls beef) no
gT'OI.li··:d follow up of an~ of tt~e anoMalies 'FI'OM ·this surves. SOMe
f;:lJ. wittlirl the 31'ea covered b~ Geop~)otQ£S VL,F SIJrves Wl"lere ·ttlere
!.I:::-':: !"!C' DL"v':i.ol..lS cDrrl::,;;;pDnclertc·f:: (~:~uPf!'i"·:i.j"'''IPD~~f:' Figf 13 (jj"l ::. ~.'j. lZ) t
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hl.,!t Most of t~le anclMalies lie ()utside o'f Geort\oto/s ar)d AMQCO~S

grids. Thus presuMabl~, ttle arloMslies aT'S f)o'l over the Most
P j" asp ecti ve location~;. j. hDIr,IC!\,;t:-~r :i. t ha~:i- bE-?en noted that calcar0:ous
Uflits occur in the adjacer",t fOl'MB"lions arid, since Most wf 'Ltlese
l.,lrlits are not covered b~ button 91'855 swaMPS (whictl are genel'all~

c:onfined to ttle liMes'Lone). aflS EM y'esponses are More likel~ to
be due to bedT'ockconcluctol'S+ Although all of tile anoMalies
recorded in the surve~ were weak, it has been M~ experience ttlst
Turair Ma~ record such responses over quite good conductorst
Further~ it is possible that these EM anoMalies (both flown arid
gro~nd) defining sLlperficial conductors Ma~ be signi~icarl·L i~

the~ locate the (weathered) surface expreSSiOf) of calcareou~

l.,lni t-::> +

To SUMMarise t~\e results of the various surve~s describedabov~1

gravit~ surve~s appear to be worthwhile even though '~al·se'

anOMa lies can be c)bta ined ·f"'Df'"i si df.H' ite t adj acent caver [15 t etc to

SiM11arl~ IP can be a useful Method: at Mariposa, the chargeabi­
lits results outlined the known Mineralisation and did not
irldica"te a nois~ backgt'ound (ufllike the core tests recorded in
Collins,19SB). The SP and VLF Methods which account fori large
proportion of the data, are not applicable in areas of conductive
cover, even if this cover is onl~ one or two Metres thick. Th~

role of Magnetics has not been proven: susceptibilit~ Measure~

!,,:l~-:-ntf:} of (fresh) COi'i:? which cont.a:il'"t'!:> sigrlificant inters.ections of
Pb/Zn Mineralisation should help resolve the question+ Ar)~

M~lgnetic tests over old prospects (where there is a known
r'(":~'::;ourc("~) t :5houl rj be unt:.lf:"l' taken car- efull ~ J' S i nee the fe::'"(' r OIY::;

deb~is coMMon in these areas can Make such surve~5 useless:
Mounting th~ sensor on a 4 or 3M pole will (where practicable)
after! overCOMe the probleM.

EM Meth()Cls have :LMpl'()ved cons:i.derabl:J since the surve:Js descr ibed
above were car~ied out, but it is not clear that EM responses can
b€·~ e~<pected frOM ~~VE'n ~:-:-conoMic quantities of Miner-ali.satio.rt of
the t~pesought. Test surve~s of suitable Methods (sucha~ the
Crone PEM owned b~ AMOCO) over the Mariposa deposit should help
solv€1 this quest,ion. Latep generat,ion helicopter' EM S'jsteMs stIch
as DigheM hay!? a MI,lch i~lPY'Dvedcapabilit~ 1'01' discl'iMinating
b(,1dl' oci<: condt1ctors fr OM sup E~I' l' i c:1 a I I'esponses, howevet' sl.'ch
$urve~s, are. not recoMMerv:Jed fc)r these areas,. IHlnless it is
acc€1pted that deposits Ma'j be Missed OY' rwt I'ecognised, becalJsE!
of the condvctive surfac£1 cClrIdi tionsand '~he (relativel'j) poor
conduct1vit~ of the 01'£1.

J.R. E:ishop
June, 1983.
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S;~lll1ijl1i~~~Y [J)IF GIEOlP'lflirSICIt1&.. SIUJ~('iJ!1E'1f5 lDIiNi "IflIE iflJIii[)([;;lCJi'lCSIR
JOINT VENTURE AREA PRIOR TO 1981.

197L
"
"

1973;

E:I..A:Y ,JP::K'Sf 1971t
1972t

"
"

S~NNOCK8ur\Nt 1959.
"
"

~07t
if! it

;:rDFESSOR RANGE/

lJ'BlIlTlJl:1EJIII)

BMR: Gravit':l NBH
" Magr,etics "

CGG: If' M<JcInt~re

" SP "
Scintre:d HEM-lOl M<JcInt~e

" Turair Te>:ins

Scintre}~: HEM-70i Tenrleeo
" TuraM "

Tenneco: SF' "
Shirle-'j: Gravit~ "

Rio Tinto: Gravit~ Rio Tinto
" Magoetics "
" EM "

Scintre}ft HEM-701 Tenneco

ArIQMal~ (?icQir~ident with Mineralisatioo
Inconclusive. effected b~ iran debris
Chargeabilit~ anaMal~ over Mir,eralisatian
Not diaqnostic
No anOMalies
No anoMalies

Several weak anoMalies
Several shallowt weak conductors
AnCll'ialies M3'j be due to topoqraphlj
Incoilclusive

Ine:Clnclusive
? flot siqhted
Inconclusive
SaMe (weak) ar~l~lies adjacent to grid

KING E:ILLY; i '172 t

1973,
Geophata: VLf
Sciotrext Turair

Texins
"

Several weak arKtMalies, probabl~ superficial
Several weak anoMalies
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INTRODUCTION:

1.1 General.
Geoterrex Pty. Ltd. conducted an electromagnetic survey on behalf of
Amoco Minerals Australia Co. near Zeehan. Tasmania between 9th December
and 23rd December, 1982.

Four grids were surveyed in the area:
a) OCEANA grid (1 loop)
b) AUSTRAL grid (1 loop)
c) NORTH AUSTRAL grid (1 loop)
d) MARIPOSA grid (1 loop)

1.2 Terrain - Geophysical Conditions.
Generally the terrain over the grids was quite rugged with swamps and
dense vegetation hindering progress. In many cases, inadequate line­
cutting proved to be a major problem. Cultural effects were all but
absent in all areas. The ground proved to be extremely resistive with
the swamps providing the only surficial conductivity.

1.3 Personnel.
Geoterrex supplied two men for the survey:
John Peacock (Snr. Geophysicist/crew chief) and Alan King (Snr. Geophysicist).
Amoco supplied several field assistants to help layout the transmitter
loops.

1.4 Equipment.
Geoterrex supplied the Geonics EM-37 unit, cassette logger and HP-85.
all peripherals, sufficient wire for two transmitting loops and a 4WD
vehicle.



2. SURVEY DETAILS:

2. 1 Field Operations.
Details of the coverage on each grid are given below:
a) OCEANA grid

1 transmitter loop
Loop 1 : 1400E/ 1700E/ 3000N/ 36S0N
8 lines: L2900N 11S0E-16S0E (SOOm @ SOm stns)

L3100N .. ..
L3200N .. ..
L3300N .. ..
L3400N .. ..
L3S00N .. ..
L3600N .. ..
.L3700N .. ..

b) AUSTRAL grid
1 transmitter loop
Loop 2 : 137SE/ 10S0E/ SSON/ 12S0N
9 lines: L SOON 1100E-1700E (600m @ SOm stns)

L 600N .. ..
L 700N .. ..
L 800N 1100E-17S0E (6S0m @ SOm stns)
L 900N 1100E-17S0E ..
L1000N 1100E-1700E (600m @ SOm stns)
L1100N .. ..
L1200N .. ..
L1300N .. ..

c) NORTH AUSTRAL grid
1 transmitter loop
Loop 3 : 10S0E/ 137SEI 21S0N/ 28S0N
9 lines: L2100N 1000E-1700E (700m @ SOm stnsl

L2200N 1100E-1700E (600m @ SOm stns)
L2300N .. ..
L2400N .. ..
L2S00N 800E-1700E (900m @ SOm stns)
L2600N 8S0E-1700E (8S0m @ SOm stns)
L2700N 1100E-1700E (600m @ SOm stns)
L2800N 1100E-1800E (700m @ SOm stns)
L2900N 1100E-1700E (600m @ SOm stns)

d) MARIPOSA grid

Loop 4 : 672S0E/ 67600E/ S8800N/ S9600N
7 lines: L58900N 66950E-67S50E (600m @ 50m stns)

L59000N .. "
L59100N .. ..
L59200N .. ..
L59300N .. ..
L59400N .. ..
L59500N .. ..
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SURVEY DETAILS cont.

Throughout the survey only the 25 Hz transmitter pulse and an integration
time of 41 sec. were used. Both polarities of the Z and X components were
taken to fully compensate for any DC offset.

2.2 Data Presentation.
The data was recorded on cassette and plotted each evening on the HP-85.
Final computer-drawn report-sized plots were presented upon completion
of the survey.

Respectfully submitted,

V:Zi;~
Geophysicist.
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EN37 Ground Tra,sient Electromagnetic S,stem
Technica2. S00cifi '·.io~s.

Transmitter

Cu~~ent Waveform

Repetition rate

Turn-off time (~t)

Transmitter loop

Transmitter
pro"tect:", '\

. .

Transmitter outp~t

voltage

Transmitter output
power

Transmitter wire
su:;>;;>1 i<"' .~

Transmitter motor
generator

;..:

See Fig. 1

3Hz or 30Hz in countries using 60Hz power line

frequency; 2.5Hz or 25Hz in countries using

50Hz power line frequency; all four base ~re­

quencies are switch selectable..

fast linear turn-off of maximum 300 ~sec. at

20 amps into 300x600m loop. Decreases pro­

portionally with current and (loop area)~ to

minimum of 20 ~sec. Actual value of ~t road

on front panel meter.

any dimensions from 40x40m to '0x600m maximum

at 20 amps. Larger dimensions at reduced current.

Transmitter output voltage switch adjustable for

smaller loops. Value of loop resistance read
•

from front panel meter; resistance must be

greater than 1 ohm on lowest voltage setting to•
prevent overload.

circuit breaker protection against input over­

voltage; instantaneous solid state protection

against output s~ort circuit; automatically resets

on removal of short circuit: Input voltage,

output voltage and current incicated on front

panel meter.

150 volts (zero to peak) maximum;

.20 volts (zero to peak) minimum
,
2.8 Itw 1llAX1mum

leOOm. '10 copper wire PVC insulated with nylon

jacket; transmitter wire contained on 6 reels

(supplied); 2 reel ~inders supplip~.
•

5 HP Honca gasoline engine coup lee to 120 volt,

3 phase, 400Hz alternator. Approximately 8 hours

continuous operation from f~ll (built-in) fuel

tank.



553136
Me :sured 'Ilia))! i I Y t irllc rate of uccuy of lll~lgnct. it:

~\,.."nsor air-cored coil of bandwlJth ~:J kllz; WOL'III Jja.

by 7xScm cross-section. Cui I holJer supp 1ied to

facilitate measurement along 3 axes.

Time channeb 20 time chJnnels with locations and widths as

shown in Fig. 2. Successive operation at 30Hz,

then 3Hz, effectively gives 30 channels cuvering

range from 80 vsec. to 80 msee.

Output display

Integration time

4 digit plus sign LED display; display also shows

channel number and gain.
n2 cycles at 30Hz; n=4,6,8,IO,12,14 (switch

selectable); similar integration times at other

base frequencies.

Receiver output noise
referred to input

:..:

typically l.SxIO· IO volt/m2 at last gate at 30llz

with integration time of 34 seconds. Noise will

be higher during intense local spherics ~ctivity.

Output connector all 20 channels in analogue format and he "'.~­

keeping f~nctions i~ digital format available

from output connector.

Synchronization to
Tx

any of the following (switch selectable)

(1) reference cable

(2) primary pulse

(3) 27 MHz ,radio link (40 channels)

(4) high stability (oven controll~d) quartz
crystals.

Selective clipping of atmospheric noise pulses

,at all times. Audio output of Rx coil (trans­

:')',"~<:',; E=:,~~')lI,i~tei')Il~,l~,~,l>~a~kec1out) is available on buil t­
'in loud"sp'eaker for ready identification of

interference.

.

Noise rejection
circuitry

Ilcceivcr batteries 12 vol t rechargeable Gel-cel}; 9 l,oul's cant inu­

ous operating time at 17°C. 1'-.;0 D;.ltterics anJ
a battery charger supplied to permit charging of

second battery from transmitter motor-gcllcrator

during s,.r·vey.
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BANDWIDTH OF EM-37 SYSTEM

2'5 Hz RepetItion Rato

CHANNel OECINNINC END CATf WIDII-I MID-CATE

1 .800 .970 .17 .885
2 .970 1.21 .24 1.09
3 1.21 1.58 .37 1.40,
4 1.58 1.95 .37 1.77
5 1.95 2.44 .49 2.20
6 2.44 3.16 .72 2.80
7 J.16 3.93 .77 3.55
8 3.93 4.92 .)9 4.~J

9 4.92 6.34 1.42 5.63
10 6.34 7.90 1.56 71.2
11 7.90 9.62 1.72 tJ.76

12 9.62 12.12 2.50 '0.87
13 12.12 15.81 3.78 14.00
14 15.87 19.57 3.67 J 7 ..... ~

15 19.57 24.57 5.00 ..:2.1
16 24.57 31. 77 7.20 28.2
17 31. 77 39.57 7.80 35.7
18 39.57 49.57 10.00 44.6
19 49.57 63.77 14.20 5. 67
20 63.77 79.37 15.60 71.6

,
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OANDWIUfH OF EM-)7 SYSTEM
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2.5.Hz Repetition Rate

CHANNEL BfCINNING END CATE WIDTH MIO-CA1;-
1 .080 .097 .00 .()88~ •
2 .097 .121 .024 .It\9

3 .lll .158 .037 .140

4 .158 .195 .037 .177
5 .195 .244 .049 .. 220
6

,
.244 .316 .072 .260

7 .316 .393 .077 .355
d .393 .492 f'>;., .443.' ...... ",

9 .492 .634 .142 .563
10 .634 .79U .156 .712
11 .790 .962 .172 .876
12 .962 1.212 .250 1.087
13 1.212 1.587 .378 1.1+00
14 1. 5ti7 1.957 .367 1. 777

15 1.957 2.457 .1+00 2.21
16 2.457 3.177 .720 2.6~

17 3.177 3.957 .780 3.~7

18 3.957 4.957 1.000 4.1+6..
19 4.957 6.377 1.420 ,:>",'7

20 6.377 7.937 1.560 7.16

•
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Appendix B

EM-37 PLOTTING AND

INTERF"ETATION CONVENTION~
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n,c Ceoterrex fixed-loop time-domain

designed with consistency in mind.

conven~ion ~""';tcn has becll; 5 ..., 1 /1 I"
~, J_.-J.

Civen the grea t divel'sity

of grid and loop orientaticns, it is most L~portant that anonulies

are of a predictable shape.

To fUlly understand the convention, four basic rules must be

laid do"l!1:

1) The vertical priwary field (Z component) is positive within

any loop. To be consistent with a Cartesian co-ordin~te

system, the Z+ direction is defined as 'up', i.e. th~ field

vectors point up within the loop and down when outside the

loop.

2) The X component is defined as that which points along the

grid lines. Depending upon which direction the :_ ,es run,

Wor S is defined as X+.

3) Using a right hand orientation where X+ is direction of the

middle finger, and Z+ is the direction of the thumb, then

y+ is the direction defined by the index finger.

4) North or East is always plotted to che right on the page.

With these four rules, the shapes of the half space responses for

late times for all three components are uniquely defined as shown

in Figures 1, 2, 3a and 3b.

Fig. Half-space response Z component
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•'2 -~'w-~

~'~..e:."""""'--:....-_--

Fig. 2 B~lf-space response X Component

"

~
;::=---~

I~'----,,-~t2 -...,- ----

I
Fig. 3(a)

:

Half-space response Y component
(Positive half of loop)

10,""

+
---:--- N--E

Fig. 3(b) Half- ,ce response Y cornponent
(Negative half of loop)

Note: Unlike the Z component, there is only one maxima or minima
for the Y component for a homogeneous half-space.
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((Bit. CO'"f~" of CPrldvc!ive. and n.t>;", [;112 ho~enw()$

Iw.f - &fc>Ct _yo«5 for Z· CO"':fO~'

A conductive homogeneous half-space is characterised by an early

channel high amplitude response with a slow migration of the

smoke-ring crossover from the loop.

By comparison, a resistive HHS will exhibit a lower early ch~Jnel

amplitude response and a rapid mj,gration of the smoke-ring.

Note that the rate of decay of the channel amplituce responses

for both conductive and resistive HH5 is the same, and is

proportional to t.exp (-5/2).

The migrati0n of the smoke-ring determines the detection o. a

.conductor wi th r~pect to time and space. For ex.o1Jple, a

conductor located beyond the smoke-ring in a relatively

conduct~ve environment will not be energised by intermedidte

times but may be evident at late times if the smoke-ril", has

passed beyond it. In short, only conductors within the limits

ofttle,~t:f~2~dl.\~~y~,~;qanPOS8iblYbe detected_
.·:i;·k~~;'·;i,;~fffJJ~~:l8".o'·i~*~~rr~i\/"
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The response due to a confined conductor is closely related to the

aforementioned half-space responses ar,d to the conductor's position

with relation to the loop. Figures 5, 6, 7a and 7b show the

responses for a vertical plate.

n.s- =f ct VUtica.C conbc1:or I 'I CC"'PO'1 trfl

(POl>; tivt. :.itle- of cot'\dudo,.)

• / I

LJ
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VerDco.C cOllcW'for : i CO<fIpo~U\t

(rVeso£iJe. ~iok of, w><.rfvd:of)

When the dip of the conductor is allowed to vary. the responses

become more complicated. Figures 8 through to 12 show how the

dip effects the vertical and horizontal components.

-~.-IOO,,-.~

f[j. q.

tJoTt.; -rIut£ f~

Q.tfI}~.

f0.10.

O;PP;"j c.or<c{;;cfx,r : 2 COltipo;,eA£

f()'/>i£i J(., :.h.oviclu5 ut +!9 q. OA' OA -rhe loar ~i<k. of-/ttc

o_/oop_.~

~._100f'~

/ /
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Ff9. (2.

By remembering the shapes of the responses for these few simple..
geometries, the identification of false anO'"1lies can be

avoided.

In conclusion, by identifying features which appear .0 have

stable (non-diffusing) responses with respect to an appreciable

length of time one can isolate confined targets from the half­

space. After these interesting features have been identified,

the geometry of the situation can be ascertained.
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Location:

P.J. STAPLES

ZEEHAN EM-37 SURVEY

B. ROXBURGH
P. JONES

P.J. STAPLES

Project Geophysi'dst

A preliminary assessment of the results of the Zeehan EM-37 Survey suggest
there are a nunber of conductive zones worthy of follow-up investigation.
In all cases, other than on the Austral and North Austral grids these
responses are complicated by "loop effects". "Loop effects", in general,
appear related to surficial changes, such as large contrasts in horizontal
weathering conditions and related conductivity, and would be reduced with
smaller transmitter loops. Large loop surveys carried out in areas with
surficial problems, such as this, would give better results, if the
transmitter loop were of the same length as the target.

On the Mariposa grid there is a conductive response which is centered at
approximately 67,150E. The suggested source is a body, of generally poor
conductivity, with a moderate westerly dip from 67,300E. The strongest
response occurs on lines 59,300N and 59,400N.

Contour maps of the EM-37 responses' on the North Austral and the Mariposa
grids have been completed and accompany this report.
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APPENDIX 7

FOLLOW-UP OF AEROMAGNETIC ANOMALIES C,J,K AND L - GROUND
MAGNETICS AND SOIL GEOCHEMISTRY PROFILES
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