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SUMMARY AND CONCLUSIONS

031006
1

Exploration Licence 4/78 was granted to Amoco Minerals Australia

Company for a period of six months from June 14, 1978 with

further six month renewals subject to Mines Department approval.

The tenement embraces potential shale or carbonate hosted,

basemetal prospects.

Intensive, small scale, mining was undertaken around the turn of

the century for silver-lead veins. The carbonate hosted mines

within the Amoco tenement were relatively poor in silver compared

to the deposits in basement rocks resulting in lower production.

More recent exploration by Zeehan Explorations and Tenneco has

been restricted to isolated areas within the prospective zone.
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Precambrian basement sediments are overlain by Cambrian sediments

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, dolomitic shales and imestones.

Significant galena-sphalerite mineralization has been encountered

on the Oceana prospect within the Gordon Limestone. Gangue

minerals are dolomite and siderite. Petrographic work to date

suggests a syngenetic origin for the basemetal sulfides which in

some cases have been remoblized into fracture systems or other

favorable host structures.

Grids extended during the period include the OCeana, Austral and

Myrtle and a new grid of six radial lines has been staked at the

Baura prospect.

Hydraulic auger sampling using a Jacko 200 auger mounted on a

Bombadier vehicle has commenced on the Oceana prospect. This

equipment will penetrate the thick gravels in the valley.

A number of attempts were made to run dipole-dipole induced

polarization (Scintrex) and Pulse Electromagnetics Over the known

mineralized areas at Oceana. However, the surveys failed to

delineate specific drill targets and were therefore abandoned.

Mise-a-la-masse and down hole EM surveys were planned at the

Oceana but were abandoned due to caving holes.

Amoco conducted a seven hole diamond drilling program on targets

outlined during the previous twelve months. Four holes were

drilled on the Oceana and three on the Austral prospect.

At the Oceana prospect two holes, ZT-79-2 and ZT-80-4 encountered

significant basemetal mineralization. Drillholes ZT-80-3 and 5

cut minorbasemetal mineralization. The three holes drilled at

the Austral encountered low grade (1-3%) lead~zinc

f
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mineral iza tion. Two holes dr illed around the flux quarry

intercepted the target zone above the base of oxidation which is

locally in excess of 250 meterS.

Further drilling at the Austral and the Oceana prospects is

recommended to test for extensions of mineralization outlined to ,
date. \
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RECOMMENDATIONS

It is recommended the proposed program be implemented.

4
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LOCATION AND ACCESS

Exploration Licence No 4/78 is located immediately south of the

town of Zeehan which has a population of approximately 2000

(Figure 1). The Emu Bay Railway and a sealed road connect Zeehan

with the port of Burnie, located 140 kilometers to the north.

Access within the tenement is relatively good for western

Tasmania, as a number of tracks are located along the dolomites

which form topographic lows.

Zeehan is the service city for the Renison Tin Mine, and no

difficulties would be anticipated with respect to power, water

and transport should a mine be developed. The area has an annual

rainfall of 250 centimeters.
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OWNERSHIP AND LAND STATUS
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Exploration Licence 4/78 (EL 4/78) has an area' of approximately

208 square kilometers, and was granted to Amoco Minerals for the

period of 6 months from June 14, 1978. Renewal of the tenement

for further periods of six months is dependent on Mines

Department approval of exploration activities and proposed

programs. At the renewal period commencing January 14, 1980, a

small claim, the "Oceana Pyramid" which embraced the southern

portion of the Oceana prospect was documented as being included

within Exploration Licence 4/78. This was effected by agreement

with Mr. S. Clark, the previous holder of the claim.

Seven pre-existing mining leases are present within the tenement.

(Enclosure 1). Lease No. 60M/77 held by Electrolytic Zinc is

designed to embrace the slag dump from the old Zeehan smelters.

The two leases granted to Renison Ltd are for the purposes of



031013
7

extracting materials required for road surfacing and filling work

within the mine environs situated to the north of EL 4/78. Two

leases granted to Mr. Mooney (38M/77 & 39M/77) are designed to

embrace slag dumps from the Oonah Tin Mine. Two small leases

held by Tasmanian Mineral Developments cover the the Queensberry

deposi t, situated 1.5 kilometers north of the southern boundary

of the tenement.
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HISTORY AND EXPLORATION TO DATE

•
Most of the major mines in the Zeehan area were operational prior

to 1890. The Spray Mine (Enclosure 1) which was discovered in

1898 is the only notable exception.

within the Amoco

to the deposits

A table listing

of each mine anddirect relationship between the life

content. The carbonate hosted mines

tenement were relatively poor in silver compared

in basement rocks resulting in lOwer production.

the silver-lead production is enclosed (Table 1).

There is a

its silver

Recent exploration within the Amoco area was conducted by Zeehan

Explorations (North Broken Hill & Broken Hill South joint

venture) between 1946 and 1951. This included geophysical

surveys (conducted by the Bureau of Mineral Resources at the

Oceana Mine) and diamond drilling. Data examined to date are

,

1
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TABLE 1 - LEAD-SILVER PRODUCTION FROM MINES WITHIN AND ADJACENT TO TIlE

A/oOCO TENEMENT

MINE AGE LEAD SILVER
(TO~NES) (KG)

SPRAY Pl'ecambrian to 450 1,850
Cambl'ian

NUBEENA

MAXIM Uppel' Cambl'ian 60 283
to

MONTAGUE Lowel' 117 42
Ol'dovician

WA'l'T &
McAULIFFES 254 1,417

AUSTRAL 812 935
+ 52 zinc

OCEANA Uppel' 15,382 17,433
Ol'dovician + 13 zinc .
to

ZEEHAN BELL Devonian 610 780

SOUTH KING 5,080 9,922
+ 4 coppel'

.

TABLE 2 - PREVIOUS EXPLORATION

MINE YEAR RESULTS

Zeehan Bell 1947 6 inclined holes 100 - 157 mete::::s

in length. Best intersections

being 13% Pb, 12.9% Zn, 130 9/t

Ag ovel' one rnetel'. No' other

info=ation.

South King 1947 Foul' boreholes. The best

intersection being 0.5 metel's 47.5%

Pb, 5% Zn and 5,30 glt Ag.

Austral Valley 1947 - 3 vertical and inc:lined holes near

1950 the flux quarry. Best assay being
5 meters of 13% Pb in limestone.

oceana 1947 - Diamond drilling conducted -
1950 data curl'entlyunder evaluation

1954 - 128,000 tons ore produced
1960 (11% Pb cut-off used) - zone of

5.5% Pb outlined by further

dialOOnd drilling. Mine closed due
to water inflow and falling lead

prices.
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restricted to a summary of Zeehan Exploration's program and are

outlined in Table 2. On the basis of this exploration, the OCeana

Mine was re-opened in 1954. Average recovered grades were 11.63%

lead and 136 g/t silver. A further sub-economic zone grading

5.5% lead and having a width of approximately 11 meters was

outlined north of the mine. The mine was closed in 1960 due to

falling metal prices and water inflow (11 million liters/day

pumped from the mine).

Recently, reports and detailed drill logs purtaining to Zeehan

Explorations program were received from North Broken Hill

Limited. These data will be evaluated and documented in the

next annual report.

A very limited helicopter borne electromagnetic survey (Turair)

was conducted by Tenneco about 1970. This was followed-up by

reconnaissance IP surveys, SP surveys and limited soil sampling.

There has been no recent systematic exploration within the Amoco

tenement for a shale or carbonate hosted basemetal deposit.
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REGIONAL GEOLOGY

Large blocks of Precambrian 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. ThiSl>equence hosts the. .R,enison and Cleveland

orebodies.

The above units were intruded by granites during the Devonian and

Carboniferous times which introduced the tin mineralization.

'l 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 accummulation 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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GEOLOGY OF THE TENEMENT

The basement complex is comprised of Precambrian schists,

quartzites, shales) sPiljitic or keratophyric lavas, and

pyroclastics and forms a 'table craton to the northwest of the

tenement. The Lower Cambrian units such as the Crimson Creek

Formation, are predominantly quartzitic, shallow water sediments

including argillites, grits and tuffs. Cambrian sedimentation

appears confined to fault bounded blocks or graben structures.

The Ordovician to Devonian strata of the Zeehan Basin occur

within a series of synclinal structures with north, northwest

axial trends. The quartzose Owen Conglomerate at Mt. Zeehan, was

deposited within a graben structure in the Lower Ordovician

period and is transgressively overlain by grey micaceous

siltstones and shales. It is the time equivalent of the Moina

Sandstone which was deposited in the Zeehan Basin. The Moina

I
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Sandstone is disconformably overlain by basinal sediments

including the Ordovician Gordon Limestone. The disconformity is

marked by a white sheared, well sorted conglomerate generally one

to two meters in width. Siluro-Devonian sediments within the

basin are fossiliferous marine quartzites and dolomitic to

pyri tic shales.

The western portion of the tenement has been blanketed.by Permian

o glacials, lacustrine sediments and Jurassic dolerite flows.
=

Extensive Tertiary and Quaternary deposits blanket much of the

prospective dolomite and shale units.

The Zeehan area has been intensely disturbed by the Paleozoic

Tabberaberan orogeny which caused m~jor northwest folding and

faulting. East and northwest trending fault systems are

considered to have been contemporaneous. North-northeast

striking faults are thought to have developed in post Permian

times and are not common within the Amoco area.

A colored geologic map of the tenement and surrounding area was

included in the previous progress report for the period July 1978

to July 1979. (Amoco Report 151, Enclosure 1)
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MINERALIZATION

Significant basemetal mineralization has been identified within

the Gordon Limestone unit. Galena-sphaler1te-s1lver occurs both

in fine grained primary and very coarse grained secondary

remobilized mineralization styles.

Petrographic work of drill core trom ZT-79-2 (Lowder and Whittle,

Appendices 3 & 4) has shown that much of the disseminated sultide----ana siderite ankerite gangue is of syngenetic origin. The
~-_.............

sulfides present in this hole may be syndiagenetic, having been

exhaled into constantly slumping breccia flows. Some of the

mineralization, however appears to have been remobilized into

fracture systems.

Petrographic work on samples from the mineralized section within

ZT-BO-4 has shown the rocks have undergone moderate deformation



15

and thermal recrystallization. This, along with auto-brecciation

textures observed in the mineralization, suggest replacement type

mineralization quite dissimilar to that observed in ZT-79-2.
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WORK CONDUCTED BY AMOCO

Work conducted during the period June 1979 to June 1980 included

gridding, geochemical surveys and dipole-dipole IP, airborne

Dighem, ground Pulse Electromagnetic (PEM) geophysical surveys

and seven diamond holes were drilled on the Oceana and Austral

prospects.

Gridding

The OCeana, Austral and Maxim Prospects were regridded with their

baselines surveyed and staked with metal pickets everyone

hundred meters. The regridding was necessary to repair bushfire

damage from the summer season.

At Oceana, a further three 400 meter lines were staked, at 50

meter intervals from 2700N to 2900N to close moderate tenor soil

geochemical anomalies in the southern portion of the grid
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(Appendix 7). A further 800 meter long line, 3900N, was also

gridded to the north of the Oceana Valley. Infill lines were

staked over the mineralized areas at 50 meter spacings and at 50

meter intervals along line. The Oceana baseline presently

extends from line 2700N to 3900N.

The Austral grid now incorporates the Old Maxim grid and extends

to line 3000N covering the Crimson Creek and the Gordon limestone

sequences.

Six 800 meter long lines were staked immediately south of the

existing Myrtle grid to close a moderate tenor geochemical

anomaly (Append ix 8).

At the Baura prospect (Enclosure 1) eight line kilometers of

radial lines were staked at 300 meters along line, over an

anomalous section of the Gordon Limestone which was outlined by

the original geochemical survey.

Geochemistry

Soil samples were taken from the 'B' horizon at 50 meter

intervals alOng grid lines at Oceana and Myrtle prospects.

Samples were sent to Pilbara Laboratories in Perth where the -80

mesh fraction was analysed for copper, lead, zinc and silver.

Analysis for basemetals was by AAS after hydrochloric acid

digestion.

A further coincident lead-zinc anomaly was delineated on line

2800N on the Oceana Prospect proximal to the south Oceana

workings (Appendix 7). An hydraulic augur sampling program
using a Jacro 200 auger mounted in a Bombadier commenced

recently. This equipment will penetrate the thick talus which

blankets much of the Oceana valley.

Nebulous lead and zinc anomalies were delineated on the

extensions of the Myrtle grid. A strong lead-zinc anomaly occurs
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on the eastern flank of the Myrtle grid On the southern two lines

(Appendix 8). The anomaly is located near the prospective

contact betw~en the Gordon Limestone and the underlying Moina

Sandstone (similar to anomalies on the Austral and Grieve

prospects) •

No sampling was conducted on the Baura grid.

Geophysics

Geophysical surveys included three lines of 100 meter dipole­

dipole induced polarization and one line of 200 meter dipole­

dipole IP (Appendix S). Also ten lines (each three kilometers in

length) of DIGHEM helicopter-borne EM and ten lines of fixed

transmitter PEM (each 400 meters in length) were conducted.

IP Results:

Lines 3200N, 3S00N and 3700N at the OCeana prospect were surveyed

with 100 meter dipole-dipole time domain IP and line 3700N was

re-surveyed with 200 meter dipoles. The IP results failed to

delineate the mineralization encountered in drillholes.

Line 3200N: Two moderately chargeable zones ()30mS) are

apparent. Between lSOOE and 1600E is a surficial response with

very shallow indicated depth extent. Between 12S0E and 13S0E is

a deeper (approximately SOm) response which also has limited

depth ex ten t. The resistivity section on this line is

featureless except for a contact at approximately lS7SE with high

resistivity values to the east.

Line 3S00N: A near surface zone of moderate chargeability

()30mS) lies between 1300E and 1460E. This zone has a limited

depth extent. Resistivity values indicate a minor surficial

resistivity low (200 ohm-m) which is probably indicative of the

swampy conditions.

Line 3700N: The continuation of the chargeable zone of line
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3500N lies between 1450E and 1600E. The limited depth extent of

this zone is particularly evident on the 200 meter dipole

section. A large 35 millisecond chargeabi1ity high is located

east of 1200E at a true depth of about 150 meters. This

corresponds to a very high resistivity zone and may be indicative

of pyritic basement rocks.

With the exception of the deep western anomaly of line 3700N all

the chargeable zones appear to have limited depth extent and may

be due to clays within the weathered dolomite or disseminated

mineralization. There are no indications of massive

mineralization.

DIGHEM Resul ts :

No bedrock conductors were revealed in this survey which covered

the Oceana Valley, the north end of the Austral Valley and the

Maxim Valley. Surficial apparent resistivity lows are shown in

valleys indicative of swamp conditions. Apparent resistivities

are consistent with the surficial lows of the Oceana IP survey.

A comprehensive report of this survey will be presented with the

next annual report.

PEM Resul ts :

The PEM survey showed a completely flat response on the Oceana

prospect and only minor (noise) responses in the Austral

prospect (Appendix 6).

The drilled mineralization at Oceana area appears to be

unresponsive to electrical or electromagnetic geophysical

methods. This may be due to a short strike length, lenticular

nature or lack of continuity in electrical properties.
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Diamond Drilling

Oceana Prospect:

Four holes totalling 1471 meters were drilled, two of which, ZT­

79-2 & ZT-80-4, intersected encouraging lead-zinc mineralization.

Drilling details and assay results are summarized (Table 3).

Drillhole locations are plotted on Enclosure 2 and drill section

and logs are included (Appendix 1) •

• ZT-79-2 was sited approximately 200 meters north from the old

Oceana Mine to test a strong geochemical anomaly as well as a

shallow gradient array chargeability response without associated

soil geochemistry. The hole was terminated at 235.9 meters in

dolomite after passing through the two target zones. Two major

zones of mineralization were encountered coinciding with both the

observed IP and geochemical responses.

The uppermost intersection from 103 to 118 meters (assaying

33.3% Pb + 19.2% Zn + 337g/t Ag) comprised massive galena and

sphalerite in a clay gangue. This section lacked any iron

sulfide component. The lowermost sulfide intersection from 204

to 218 meters (assaying 8.5% Pb + ·3.0% Zn + 57g/t Ag) was

disseminated and vein like in character within a siderite

ankeri te gangue. Both intercepts have hang ingwall and footwall

dolomitic sedimentary breccias. Lower grade mineralization

surrounding the higher grade intercepts is disseminated and

occurs within silicified siderite ankerite veined dolomites •

• ZT-80-3 was sited to test three gradient array chargeability

anomalies, one of which had a coincident geochemical response.

The hole was terminated at 399.7 meters in interbedded limestones

and dolomites having cut a one meter section of stringer type

galena-sphalerite mineralization within a breccia cemented by

calcite. The hole also passed through a large thickness of

sedimentary slump breccias as in holes ZT-79-2, ZT-80-4 & 5. The

hole deviated strongly to the south (125 meters south of the

collar) and may not have fully tested the mineralized horizon



TABLE 3- OCEANA PROSPECT - SUMMARY OF DIAMOND DRILLING

HDLE ND COORDINATES BEARING DECLINATION DEPTH COORDINATES RESULTS
(m) AZIMUTH * including

DEFLECTION
(at terminal depth)

ZT-79-2 3700N: 1500E 2700 G _600 235.90 Unknown (Aci d) 65-218 .. 153m @5.10% Pb + 3.50% Zn
+ 41.7 gft Ag

*65-96 .. 31m @0.66% Pb + 3.28% Zn
+ 1.9 gft Ag
96-122 .. 26m @22.26% Pb + 11.69% Zn

/\

+ 203.4 gft Ag !
*103-118 .. 15m @33.29% Pb + 19.22% Zn i
+ 336.7 gft Ag W

122-204 .. 82m @0.68% Pb + 1.01% Zn
+ 3 gft Ag

*204-218 .. 14m @ 8.37% Pb + 2.95% Zn
+ 56.7 gft Ag

ZT-80-3 3200N:1515E 270 0 G _60 0 399.70 3075N-1335E 237-238 .. 1m @ 8.25% Pb + 0.39% Zn
+ 73.6 gft Ag

ZT-80-4 3420N:1490E 270 0 G _66 0 360.30 3370N-1350E 247-258 .. 11m @ 12.00% Pb + 4% Zn
+ 89 gft Ag 0

*250-258 .. 8m @ 15.00% Pb + 5.40% Zn C,,",

+ 113 gft Ag f-,.

302-307 .. 5m @ 22.30% Pb + 1.99% Zn 0
+ 323 gft Ag D

*304-307 .. In @ 36% Pb + 3. 2% Zn Cry
+ 530 gft Ag

ZT-80-5 3600N: 1590E 2700 G _65 0 475.30 3530N-1350E No visible mineralization
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Oceana prospect looking south, with drillhole ZT-79-2
in foregound with the old Oceana Mine workings at left.

•

Austral prospect looking southeast, showing drillhole
'ZT-79A-l and the abandoned Austral dumps and smelter.
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underlying the breccia sequence •

• ZT-80-4 was sited to test the southern extension of the known

Oceana mineralization at depth. No chargeability anomaly was

associated with the target zone. The hole was terminated at

360.3 in limestones having cut a large thickness of sedimentary

breccias overlying two zones of siderite veined galena sphalerite

mineralization. These two zones correspond to the southern

strike extent of the two lodes worked in the Oceana Mine.

Petrographic work on mineralized and unmineralized samples from

within the ore zone has shown the rocks to have undergone

moderate deformation and thermal recrystallization•

• ZT-80-S was collared to test a coincident IP and geochemical

anomaly east of the Oceana Mine as well as to intersect the

mineralization encountered in ZT-79-2 and ZT-80-4 at greater

depth. The hole passed through unm ineral ized 1 imes tones,

dolomites, sedimentary slump breccias, minor shales and

calcareous sandstones and was terminated at 475.3 meters. The

hole may have passed beneath the IP target zone and may also have

failed to penetrate the deeper target zone. A massive unit of

sedimentary slump breccias is evident high in the sequence which

correlates with those observed in holes ZT-79-2, ZT-80-3 and 4.

It appears, however from mine records that the mineralized zones

are step faulted westward by low angle thrust faults and these

may have displaced the target zone to the west of the drilled

section at depth.

Austral Prospect:

Three holes totalling 868 meters were drilled, all of which

intersected low grade lead-zinc mineralization. Hole locations

are shown (Enclosure 2) and drill sections and logs included

(Appendix 2). A summary of the drilling and assay results is

also included (Table 4).



TABLE 4 - AUSTRJIJ.. PROSPECT - SUMMARY OF DIAMOND DRILLING

HOLE NO COORINATES BEARING DECLINATION DEPTH COORDINATES
(m) AZIMUTH

DEFLECTION
(at terminal depth)

RESULTS
* including

ZT-79A-l 1800N:1225E

ZT-80A-2 1850N:1300E

270 0 G

2700 G

-500

-60 0

163

331

Unknown (acid) 76-82 =6m @1.06% Pb + 1.66% Zn
+ 1.6 glt Ag
130-143 = 1311 @ 2.61% Pb + 0.62% Zn
+ 13.8 glt Ag

1850N-1135E 40-46 = 6m @0.69% Pb + 1.62% Zn
5.8 gft Ag
284-299 = 15m @0.80% Pb + 0.86% Zn
+ 4.8 glt Ag

*284-290 = 6m @1.44% Pb + 0.64% Zn
+ 5.1 gft Ag

and 294-299 = 5m @0.29% Pb + 1.40% Zn
+ 3.8 gft Ag

ZT-80A-3 1610N:1300E 270 0 G -550 373.50 1535N-I097E 294-296 = 2m @ 0.42% Pb + 2.05% Zn
+ 15.5 glt Ag
341-355 = 14m @0.86% Pb + 0.23% Zn
+ 4.4 glt Ag

*347-351 = 4m @2.25% Pb + 0.28% Zn
+ 9 gft Ag
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• ZT-79-1 was sited to test a large ironstone having associated

anomalous basemetal geochemistry with a coincident chargeability

response. The hole was terminated in dolomitic siltstones having

encountered an oxidised sequence of ferruginous limestones,

siltstones, sandstones, sandstone breccias and ferruginous

shales. The target zone was encountered between 130 and 143

meters; (13 meters assaying 2.61% Pb + 0.62%Zn + 13.8g/t Ag) and

was comprised of a massive hematite-limonite-goethite breccia.

• ZT-80A-2 was collared to test the down dip extension of the

oXidised, massive ironstone horizon intersected in drillhole ZT­

79-1. The hole was terminated prematurely due to badly caving

ground within fractured sandstones after passing through two

zones of low grade lead-zinc mineralization. The target zone was

intersected between 284 and 294 meters and consisted of oxid,ised

ironstone breccias within a clay gangue.

• ZT-80A-3 was sited to test a coincident gradient array

chargeability/geochemical anomaly some 200 meters south of the

flux quarry ironstone and a weak gradient array chargeability

response coincident with minor workings near the basal contact of

the Gordon limestone. The first target zone proved to be

unm ineral i zed calcareous shales, 1 imes tones and dolom i tes

interbedded with minor dolomitic sandstones. The latter target

was comprised of two zones of minor basemetal sulfide

mineralization between 294 to 296 and 341 to 355. Both zones had

either a siderite or siderite ankerite gangue with pervasive fine

grained galena and sphalerite throughout. This hole was

terminated above the basal marker conglomerate due to bad

drilling conditions in dolomitic fine grained fractured

sandstones.
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PROPOSED PROGRAM

Gridding and geochemical surveys will be conducted over anomalies

outlined by the previous reconnaissance program. A bedrock auger

sampling program designed to overcome the presence of Quaternary

gravels at the Oceana and Austral prospects and other areas

within the tenement will continue. Targets outlined will be

drilled. The Austral and Oceana grids will be geologically

mapped in greater detail.

Further holes will be diamond drilled to delineate the lateral

and down dip extensions of the mineralization intersected in

holes ZT-79-2

SIGNED -=--I--rl-~:--':=--h~:""':"---:::"'~~""""""';""'----
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AMOCO MINERALS AUSTRALIA COMPANY

EXPENDITURE FROM SEPTEMBER 1, 1979 TO JUNE 30, 1980

EXPLORATION LICENCE 4/78

LWaTT ....S ...., ..,:#« _"At

Salaries &Benefits
Drafting
Cookery
Field Supplies
Field Office Rent
Freight
Travel
COlll11unications
Geophysics
Drill ing
Contractors/Consultants
Assays
Equipment Rental
Equipment Operation &Maintenance
Ai rcraft Charter
Legal
Clerical Services

Overhead

T~~:EST
Accountant

42,042.60
2,827.57
5,693.64

10,432.07
1,354.09
7,991.18
6,135.87
2,095.12
7,113.57

170,944.56
8,040.37

15,096.96
11 ,210 .91
4,483.45

735.00
110.00

1,439.65
297,746.61
87,601.40

$385,348.01
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Geodrafting Report 179, Appendix 1
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METERAGE SAMPLE M£T£RAGE ASSAYS
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3400N

ZIMUTH DEFLECTION
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OCEANA

ZT-80-4
3420 N·,1490E ,f-
170m ASL {.ppr.,,'

limestone

Scale: Vertical and horizontal_ ... :1000

DRAWING N8D'14JS

PROSPECT:

Amoco Minerals Australia Company

CROSS SECTION
DRILLHOLE ZT- 80- 4

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

Limestone

Scm

Alluvium

247-258m =l1m of 12%Pb+4%Zn+89 /tAg

Limestone

limestone\
Mineralized Rock

200m

250m

limestone

Mineroli2ed Rock
\

250-258m=8m of 15%Pb+5-4%Zn+l!3g/tAg

TO 360,30m

100m

300m

50m

150m

N.B. Section not projected onto Line 3420N

Bearin 37' T

Geodrafting Report 179, Appendix 1
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70niC Breccias

Report 179, Appendix 1
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PROSPECT: AUSTRAL

CROSS SECTION
DRILLHOLE ZT-79A-1

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

Amoco Minerals Australia Company
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Scm

Mineralixed Rock

Sandstone, Siltstone
and Sandstone Breccia

\
76-82m =6m of 1·0% Pb+ 1·6% Zn

Silt. tone ,Dolomite
Breccia

Ironstone

50m

100m
130-143m:13m ofJ2%Pb+0'6%Zn+

13-8 /t A

ORAIING N80-1469

Geodrafting Reporl179. Appendix 2
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DRAWING M8D-1410

Geodrofting Report 179, Appendix 2
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AZIMUTH DEFLECT/ON
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50m
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ZT-80A-3
1610N ·)JODE
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Alluvium

limestone

Sandstone

Amoco Minerals Australia Company

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

limestone

294 -296m =2m of 0·4% Pb+2·0%Zn +15-5 /t A

Sandstone
Breccia

and
Sandstone

Sandstone

Mineral ization

Mineralization

Sandstone

200m

sw

250m

300m

TD37J.5Dm

150m

N.B. Section not projected onto Line 1610N

Bearing 69°r

PROSPECT: AUSTRAL

350m CROSS SECTION
DRILLHOLE ZT-SOA-3

5cm Scale: Vertical and horizontal_1 :1000

DRAWING N8D·1471

Geodrafting Report 179, Appendix 2
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Sample No. 22107

- 1 - 031092

Rock Type Fine calcarenite/dolomitic, carbonaceous limestone composite

Hand Specimen A fine grained, mostly grey carbonate rock, with lighter

and darker coloured masses. These different coloured areas tend to have

irregular contacts and graphite is developed along those contacts. The lighter

coloured part of the sample effervesces strongly in dilute Hel, whereas the

darker material shows distinct but weaker effervescence.

Thin Section Two different types of carbonate rock are represented

in the section. One corresponds to the lighter coloured, strongly effervescing

part of the hand specimen, while the other corresponds to the darker, less

calcite-rich part of the hand specimen. The lighter coloured part of the rock

consists of calcarenite in which fairly uniform, subrounded to rounded,

detrital grains of cloudy calcite are set in a matrix of finely granular

clear calcite. The cloudy detrital grains are themselves very finely

granular and many are cryptocrystalline. ~ost are somewhat elongate in

shape and there is a distinct preferred orientation of these grains,

indicating primary sedimentary bedding. Average size of these calc~renite graius

is of the order of 0.2 rom. Some them may consist of fossil fragments,

especially the more elongate ones, but the others probably represent

reworked micritic limestone. Some fossil fragments do occur in this part

of the sample and are represented by elongate or curved and spicule-

shaped bodies of granular carbonate, generally substantially larger than

the arenaceous grains. Although well bedded and clearly the dominant

constituent, the dettital calcite grains are not tightly packed and

the clear matrix carbonate is also a major component. It is distinctly

clearer than the detrital carbonate and displays a grain size of the

order of 0.01 - 0.03 mm. An irregular vein of graphite cuts across the

bedding direction, and there are numerous very thin veins of clear calcite

cutting both bedding and each other. Minor components in this part of the

rock includegranular titaniferous material, occasional small quartz grains,

which are comparable with the dettital calcite grains, and occasional tiny

opaque grains that may comprise sulphide but are really too small for

positive identification.

The darker part of the sample contrasts quite strongly

with the light coloured in terms of texture. It contains numerous rather

densely packed, distinctly rhombic crystals of carbonate, set in a mattix
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matter.
rich in carbonaceous I The carbonate rhom!;s are fairly uniform in size and

average about 0.1 rom. They display a light brownish cloudiness and most

are obviously single crystals. Weaker effervesee....of this part of the hand

speCimen implies a dolomite composition for these carbonate rhombs. The

precise nature fo the matrix enclosing and filling interstices between these

rhombs is obscured by the relatively abundant carbonaceous matter. However.

there does appear to be a substantial component of calcite. essentially

similar to that in the other part of the sample. Small quartz grains also

occur sporadically throughout this part of the rock and there are occasional

flakes of muscovite. A number of veins of clear calcite cut across the rock

and there are a few bodies of calcite that may represent fossil fragments.

Graphite is strongly developed along most of the contact between the two

lithological types but in one part of the section the seams and stringers

of graphite cut into the dolomitic rock and the contact between the two

rock types is not graphitic. However, where this occurs the lighter coloured

rock is not as arenaceous as elsewhere and is itself separated from the

calcarenite by seams and stringers of graphite.

This sample may be described as a composite of fine.

somewhat fossiliferous calcarenite and dolomitised limestone. The dolomite

is undoubtedly a diagenetic product and it seems to have favoured an

originally more carbonaceous phase of the limestone.

Sample No. 22108

Rock Type Partly recrystallised micritic and argillaceous

limestone. with syngenetic pyrite.

Hand Specimen A grey. distinctly laminated rock. in which individual

layers r<nge up to about 4 rom in width. The layers show some pinching

and swelling but are fairly uniform in thickness. There is a rather strong

effervescence in Hel.

Thin Section Although this rock is very carbonate-rich and most of

that carbonate appears to be calcite. there is also a substantial component

of non-calcareous. clastic material. The principal components of the rock

are clear rhombs of calcite. rather cloudy micritic carbonate and sericite.

These components are mixed in various proportions in different layers and

this variation is responsible for the colour lamination visible in hand

specimens. Some layers are very rich in the calcite rhombs. and in these

cases the calcite averages about 0.1 rom in size and is lightly to densely
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packed in a matrix of micrite. In other layers, the micritic carbonate

predominates and calcite rhombs are only sparsely scattered through it.

Sericite is a major component of some layers, mainly those containing

calcite rhombs. The sericite is distinctly foliated, inclined at 200 to the

layering. This sericite represents a clastic argillaceous component.

Quartz is a rather common minor component, especially in soree layers

and it seems to show a preference for the micritic limestone. Most

of this quartz is probably of detrital origin and other clastic components

consist of occasional flakes of muscovite and rare heavy mineral grains,

such as tourmaline and zircon. In some layers clear calcite occurs in

irregular, relatively coarse grained masses in which the crystals are

characterised by strong development of twinning. This obviously constitutes

remobilised carbonate. Another minor but important constituent of the

rock is pyrite, which occurs quite widely as tiny cubic crystals, both

disseminated individually and collected into aggregates and stringers.

The pyrite crystals are mostly very small, rarely exceeding 0.05 mm.

However, some of the clusters are as large as 0.3 mm in size. Where the

pyrite occurs in stringers or loose trains of granules these are

conformable with the layering and the sulphide shows a clear preference
. "th

for certain layers compared/~aJacent ones. In the sericitic limestone

the trains of pyrite are parallel to the compositional layering rather

than to the sericitic foliat:O.on, which is inclined to the layering at
o

about 20 These features strongly favour a syngenetic origin for the

pyrite.

This sample consists of micritic limestone, interlayered

with argillaceous limestone and which contains syngenetic pyrite as well as

a substantial component of recrystallised carbonate. The recrystallised

material is represented by the calcite rhombs as well as by the more

irregular coarse grained material. It is noteworthy that in !pite of

minor but significant syngenetic pyrite, the rock lacks carbonaceous

material. Its grey colour in hand specimen is apparently the result

of.'~ombination of cloudy micritic calcite and sericite derived from

primary clay.

Sample No. 22109

Rock Type Reworked fragments of fossiliferous limestone

enclosed in carbonaceous micritic limestone host.

Hand Specimen A coarse grained fragmental rock with irregular,
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commonly angular bodies of lighter coloured carbonate enclosed in a

fine grained dark grey carbonate matrix. Both the lighter and darker

parts of the rock effervesce rather strongly/£el.

Thin Section In spite of the rather variable and obviously

fragmental nature of this rock in hand specimen, there are essentially

only two lithologies. One consists of fossiliferous micritic limestone

and this occurs as fragments within a carbonaceous limestone host.

The fossiliferous limestone is somewhat cloudy but is not generally

carbonaceous, with graphite occurring only along veins or stringers

that may in part represent incipient fractures. Biogenic material

includes large fragments of coralline matter, displaying well defined

cellular structure, porous fragments of ?bryozoan origin and shelly

fragments, including small complete shells. The fossils are generally

composed of relatively clear carbonate and are inclosed in very fine

or crYPtocrystalline micritic carbonate. A number of subparallel veins of

clear carbonate cut through the fossiliferous limestone fragments.

There are also a few minute grains of sulphide.

The host rock is very carbonaceous but it also

incorporates numerous small, clear calciterhombs.and many elongated or
mqtter

irregular patches of clear calcite. The carbonaceousttends to be

concentrated into interconnected, strongly parallel stringers, and much
I"jrallel

of the clear carbonate in this rock is ortentedtto· those stringers.

The carbonaceous matter occurs within a very fine grained carbonate

material, essentially cryptocrystalline micrite. Other components, such

as sericite, may be important but their possible presence is obscured

by the abundant graphite. A few grains of quartz occur within this

part of the rock and there are occasional detrital flakes of muscovite.

A number of smaller fossil fragments do occur within the carbonaceous

limestone but they are not as prominent nor as numerous as in the

lighter coloured, non-carbonaceous limestone.

This sample consists of a composite of reworked,

fossil fragmental limestone enclosed in a very carbonaceous, mainly

micritic limestone host. The abundance of fossiliferous material

in the lighter coloured rock implies close proximity to a reef structure

and the occurrence of this limestone as fragments in a carbonaceous

host suggests reworking of reef limestone into a chemically reducing

back-reef environment.
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22110

Fossil fragmental limestone

03109G

Hand Specimen A light grey, relatively coarse grained and coarsely

fragmental limestone. There is very strong effervescence in Hei.

Thin Section Although substantial recrystallisation has taken

place in this rock and there are a number of cross-cutting veins,

biogenetic origin for the rock is clearly defined as there are numerous

fragments of fossiferous material. Some of the fossil fragments are like

those in the previous sample but the biogenic material is much more

abundant and generally occurs in larger pieces than in the previous case.

There are very few recognisable complete fossils and most of the fragments

consist of porous or cellular coralline or bryozoan material. These fragments

are commonly rather elongate in shape and show a distinct though not

universal preferred orientation that represents primary sedimentary bedding.

The fossil fragments are quite densely packed and are tightly cemented by

coarse grained clear calcite, which generally shows very strongly developed

twinning. In addition to the fossil fragments the rock contains a few

clasts of miCritic limestone, characterised by extremely fine grain size

and cloudy appearance. Most of the carbonate in the section is clear or

only lightly clouded and in the case of fossil fragments the structure is

commonly dis~layed by a combination of clearer and more cloudy carbonate.

The section displays no recognisable compositional or grain size layering.

Other components of the rock are quite few but there

are occasional sandy quartz grains, which are of the order of 1 mm in

size and show substantial reaction and partial replacement by carbonate around

their margins. Graphite is developed in a number of places as irregular

veins or stringers that are clearly of post consolidation origin. They show

no relationship to bedding and their precise mode of formation is uncertain.

A very minor fine clastic component is represented by occasional flakes of

muscovite and these tend to be best developed where detrital quartz is most

abundant. Tiny cubes and anhedral granules of opaque matter are quite

abundantly scattered through the rock and much of this material seems to

consist of pyrite. However, the minute size of most of these opaque grainS

(commonly below 0.01 mm) makes precise identification difficult without

polished section.
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Origin of this rock as reworked fossiliferous material

is obvious. Most of the fossil fragments appear to consist of coralline

mat",rial and they range up to about 5 mm in size. Although they are

commonly very elongate their outlines are mostly quite well rounded

and this implies reworking by wave action. The sample is therefore

described as fossil-fragmental limestone derived by reworking of a

nearby reef. Minor micritic limestone and quartz clastic material have

been incorporated with the biogenic fragments and the presence of

graphite as irregular veins is probably a diagenetic feature. The fine

sulphide, on the other hand, is likely to be of syngenetic origin.

The absence of clearly syngenetic graphite in this rock may be an

indication of deposition in an open fore-reef environment.

Sample No.

Rock Type

22111

Mineralised, complex recrystallised carbonate rock

Hand Specimen A coarsely mottled and somewhat fragmental rock

with a large mass of white or light grey calcite and numerous irregular

light brown bodies of more dolomitic composition. This is indicated by

strong effervescence in the case of the white part of the sample and much

weaker effervescence in the case of the brownish material. Sulphide mineral­

isation occurs in a dark carbonate host between the white and brown varieties.

Polished Thin Section Carbonate occurs in several forms in this section and

most of it is in recrystallised or other secondary form. The light coloured part

of the hand specimen consists of a granular mosaic of calcite, most of it

fairly fine grained(below 0.5 mm) but some of it very coarse grained and

quite spary in nature. All of this carbonate but especially the coarse

grained material shows strong development of shadowy extinction, indicating

deformation. Twinning is very well developed in the finer mosaic but is

not so prominent in the very coarse grained, spary calcite. In section the

coarse grained calcite is distinctly brownish and contrasts with the finer

grained material Which, apart from some cloudiness due to twinning, is clear.

Quartz is a minor component is this part of the rock.

The remainder of the sample is Duch more variable in

character. That part of the section which corresponds to the brownish areas
of

in hand specimen contains irregular bodies/very cloudy and partly hematite-

dusted carbonate, which is possibly dolomite or siderite rather than calcite
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(these areas do not effervesce in the hand specimen). There are also

bodies of rhombic carbonate which is quite brownish in colour in section

and corresponds to the darker areas in the hand specimen. This dark

colour is due to an abundance of graphite filling the interstices between

the carbonate rock. Weak effervescence in this part of the >lamplE'.

suggests that the carbonate rhombs here consist of dolomite. Enclosing

and flooding between these irregular bodies there is a large amount of

clear carbonate which shows strong shadowy extinction and commonly displays

a somewhat concentric structure·. It is of medium grain size and strong

effervescence indicates calcite composition.

In the mineralised part of the rock the carbonate is

mostly micritic and quite cloudy in nature but there are some coarser grained

and rhombic crystals of clearer colour. Irregular veins of calcite are

also present. The sulphide mineralisation is present partly as very fine

to dusty material and partly as more massive, irregular aggregates. These

tend to be interconnected in a skeletal or spongy manner. Examination of

the section in reflected light shows that the opaque matter consists very

dominantly of galena but there are a few grains and small spongy masses

of pyrite. Sphalerite also occurs to a limited extent, generally inter­

grown with the galena. Pyrite is somewhat more abundant in the less

mineralised parts of the sample, including both the very light coloured

part and the broWnish material. A small amount of sphalerite is associated

with pyrite in these areas but galena seems to be largely confined to the

dark areas.

This is a complex Carbonate rock which has undergone

much modification and major recrystallisation of the original carbonate

sediment. Although the sulphide mineralisation developed may ultimely be

of syngenetic origin its present form is very much that of remobilised

sulphide and this is consistent with the evidence of recrystallisation expressed

elsewhere in the sample.

Sample No. 22112

Rock Type Carbonate-altered, slumped, argillaceous quartz sandstone

and carbonaceous shale

Hand Specimen The sample contains light grey, sandy siliceous pods

which are enclosed in a fine grained, grey carbonate matrix. The pods

tend to be elongate in shape and are aligned roughly parallel. Some of the
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pods appear to ,,-onsist of "-ontorted lenses. Several white "-al"-ite veins

,,-ut the sample and graphite is prominent on fra"-tures.

Thin Se"-tion This ro,,-k differs from all of those before it in this

group be,,-ause it is essentially a quartz sandstone with a "-arbonate "-emer.t.

Sandy quartz grains, "-onstitute about 50% of the ro,,-k and are set in a matrix

of foliated granular carbonate. Quartz grain size ranges from 0.1 rom up to

3 rom but most grains are between 0.2 and 1 rom in size. In shape the grains

range from subangular to well rounded. Strain extin"-tion is ,,-ommonly

developed in the quartz grains but its intensity varies and this is probably

an inherited feature, in the quartz/~!r~Ytimeof deposition as a sediment.

A few of the quartz grains ,,-onsist of re,,-rystallised aggregate and there are

a number of grains which comprise spherulitic masses of quartz, reminiscent of

sili"-ified acid vol"-ani,,- groundmass. Furthermore, some of the cherty fragments

could be sili"-ified ,,-ryptofelsite. The only other obviously "-lastic components

in this rock consist of ::;ccasional quartz mica lithic fragments and some of

these in,,-orporate tourmaline.

Most of the remainder of the sample consists of ,,-arbonate.

Strong efferves"-en"-e in the hand specimen ,,-onfirms that this "-arbonate is

largely "-alcite and it has an usual mode of o,,-currence. The mineral forms

strongly parallel, rather prismatic crystals whi"-h fill interstices and

other spa"-es between the sandgrains, with a well developed preferred

orientation and a distinctive foliated mosai,,-. In some pla,,-es this carbonate

mosaic is not quite as dense as elsewhere and it is possible to re,,-ognise

foliated argillic material which seems to a,,-t as a matrix to the granular

,,-arbonate; where the carbonate is more massive, as it is in most of the

se,,-tion, it appears that the ,,-arbonate has formed by repla"-ement of the

earlier argilli,,- material. Carbonate also oc,,-urs as repla"-ement of primary

detrital quartz grains, at leastto some extent,as there are/~veral pla,,-es

veins of "-alcite whi,,-h extend a"-ross otherwise unaltered detrital quartz

grains. Carbona,,-eous material is generally lacking from this sandy ro"-k

but it does o,,-cur in several irregular stringers or masses of carbonate

that appear to represent shaly lenses in the original rock. These ,,-orrespond

to the darker parts of the hand spe,,-imen and consist of micritic ,,-arbonate,

with scattered rhombs of "-alcite and a matrix of clay and graphite. In a

few pla,,-es the argillic material becomes dominant but generally the fine

grained carbonate predominates. A prominent ve.in of relatively coarse

grained,strongly twinned brownish carbonate ,,-uts a,,-ross the section.
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This is a lLybrid rock which contains botlL clastic and

chemical sediment cOllponents. The clastic component originally consisted

very largely of quartz, with traces of heavy minerals, and a matrix that

appears to have been rather argillic. The presence of lenticular bodies

of more argillic matter in the section suggests that the original d_astic

sediment underwent some penecontemporaneous slumping, with the sandy layers

of the original sediment breaking up into lenticular or elliptical pods.

The carbonate was probably precipitated later as a diagenetic product.

Subsequent remobilisation produced the coarse grained veins. The original

sediment was thus probably a laminated quartz sandstone and carbonaceous

siltstone. The great dominance of quartz in the sandstone indicates

substantial maturity as a sediment and the carbonaceous/gtt¥fi~shale indicates

quiet c.onditions of deposition. There is no evidence therefore that this

sample was deposited in reasonable proximity to a limestone reef. The

presence of possible acid volcanic debris is of uncertain significance.

Sample No.

Rock Type

22113

Graphitic argillaceous limestone

Hand Specimen A grey, fine grained, carbonac.eous rock, with prominent

graphite on fractures. Strong effervescence in HCI indicates that calcite

is a major component. A vague lamination or lenticular layering is visible

and there are a number of discrete, lighter coloured lenses or pods.

Thin Section This rock is generally rather uniform and is quite fine

grained. Carbonate is the dominant constituent and includes both micritic

material and discrete rhombs of calcite. In some parts of the section the

carbonate is mostly clear and there is only very minor carbonaceous material.

These areas tend to be lenticular in shape and correspond to the lighter

coloured pods visible in hand specimen. In most of the section, however,

carbonaceous material is abundant and forms strongly parallel lenticular

or stringer-like masses. These wrap around and are concentrated between

rhombs of carbonate and are intergrown with a fine grained matrix which

seems to consist of a mixture of sericite and micritic carbonate. In most

of the section the sericite is rather difficult to distinguish from the

fine carbonate, but it becomes more obvious in the tlLinner parts near the

edge of the section. The sericite itself seems to be quite well foliated,

essentially parallel to the layering defined by the carbonaceous matter.
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Quartz is a minor component, occurring as small grains scattered sporadically

throughout. All of these pllases are quite fine grained, generally below

0.07 nun in size. There are in addition irregular to lenticular bodies of

somewhat coarser grained, clear to brownish recrystallised carbonate.

Originally detrital muscovite flakes occur quite commonly throughout the

rock and are invariably oriented parallel to the bedding direction indicated

by the carbonaceous stringers. Some fine sulphide occurs as disseminations

throughout the section but the grain size is generally toofine for its

ready recognition in thin section, especially where the carbonaceous material

is abundant. Nevertheless, it certainly appears that this sulphide is a

syngenetic component and it occasionally forms larger cubes, of the order of

0.05 nun in size.

The rock has a hybrid origin, as it contains components

of clastic origin as well as chemical sediment. The clastic material was

mostly clay when deposited and is now represented by sericite. The chemical

component includes substantial calcite and later dolom~tisationmay also

have occurred. The rather abundant carbonaceous matter is closely associated

with the presence of argillaceous material. The pods of cleaner carbonate

may represent penecontemporaneous slumping, or they may be the product of

more massive diagenetic alteration. The rock may be described as graphitic

argillaceous limestone.

Sample No.

Rock Type

22114

Fine quartz sandstone

Hand Specimen A brown, very siliceous rock which is mottled by cross-

cutting white quartz veins. There is no effervescence in Hel.

Thin Section This sample contrasts with all of the previous ones

in this group because it contains only a small proportion of carbonate.

Quartz is by far the dominant constituent and original clastic, sandy

texture l~s undergone substantial modification as a result of authigenic

overgrowth. In some areas the detrital grains are still clearly defined

because the cement is not siliceous, but in much of the section the

original clastic quartz grains have been cemented by authigenic quartz

and as a result the clastic texture has been converted to a more or less

granular mosaic. Grain size of the original quartz sediment was generally
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rather fine, mostly below 0.3 mm and sorting is rather good. Rounding is

not so well developed and most grains could be described as subangular to

subrounded, although there has probably been some modification as a result

of ciagenetic activity. Many of the grains are somewhat elongate. in shape

and these tend to be aligned parallel; this structure undcttbtedly reflects

primary be.dding but thereis no discrete grain size or compositional layering.

The detrital quartz grains show commonly strong but variable strain extinction

and this is probably inherited from the parent rock.

Detrital heavy mineral grains are rather common in

this rock and consist mainly of zircon and tourmaline. Rutile also occurs

in a number of places but appears to be partly of secondary origin.

Detrital mica flakes are also quite common and consist of muscovite. Other

clastic components include grains of cherty material and lithic fragments
grains

that comprise quartz and fine mica. Some of the cherty/could be of acid

volcanic origin but there are no spherulitic grains like those in Sample

22112. Opaque grains are quite commonly scattered through the rock and

although most appear to consist of clastic heavy mineral grain~ there are

a few discrete crystals of pyrite.

Although there is no effervescence in the hand

specimen this rock does contain fairly conspicuous carbonate,which occurs

as a cementing material throughout much of the section. However, it is

by no means continuous and in some parts of the section the cement was

originally argillic and is now composed of sericite, while elsewhere

authigenic quartz has cemented the detrital grains. Where carbonate

does occur it tends to be distinctly brownish to reddish in colour,

with high relief and distinct pleochroism. These properties make calcite

unlikely and lack of effervescence confirms this, but the true identity

of the carbonate is uncertain, although dolomite or iron carbonate is

quite likely. Several thin, discontinuous veins of carbonate penetrate the

section and there are a number of quartz veins, including relatively coarse,

granular types as well as more finely granular veins that may represent

incipient shear zones. The rock may be described as quartz sandstone which

incorporates a conspicuous detrital heavy mineral component and is cemented

by quartz, carbonate and clay (now sericite). It is a mature sediment and

the relatively good sorting and massive character suggests fairly deep

water deposition. The heavy mineral assemblage favours a granitic provenance.
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22115

Impure ca1caren:tte

031103

Hand Spec:tmen A grey, partly rather coarse gra:tned and diatinct1y

fragmental rock. Graphite ia viaib1e on some fractures and there ia strong

effervescence :tn HCl.

Th:in Section Th:is :ts an arenaceous carbonate rock which conta:tns

abundant sandy carbonate gra:tns, der:tved from both chem:tca1 and b:togenet:tc

parent material, together with clastic quartz grains :tn a fine carbonate

matrix. In some parts of the sect:ton the sandy grain s:tze :ts fa:trly uniform

but generally :tt is quite variable and ranges up to about 2 or 3 mm. Most

clastic grains, however, are below I mm in s:tze. The detrital carbonate grains

are mostly quite well rounded and this appl:tes to both micritic clasts and

to foss:tl fragments. Detrital quartz grains are not qu:tte as well rounded

and most are in the subangular to subrounded category. However, the shape

of quartz grains have been modified by post depos:ttional reaction and

replacement by carbonate around the:tr margins. 7he micritic carbonate

fragments are mostly rather cloudy and are somewhat more abundant than

fossil fragments. The 1at:ler includes both cloudy and clear types and they

are commonly of larger s:tze than the micritic limestone fragments. Most of the

b:togenic material is rather finely cellular in structure and is probably

bryozoan or coralline material. Many of the carbonate clasts are somewhat

elongate in shape and these are quite strongly aligned, indicating bedding.

The orientation of this bedd:tng is fairly uniform throughout the section

so that although the rock has a somewhat brecciated appearance there cannot

have been much rotation between adjacent fragments. StraLn .extinction is

generally present in the quartz clasts but is variable in :tntensity and

ranges from mild to ex tr eme, with some graLns compris:tng recrysta11ised

aggregate. Some of the quartz crystals are cut by veins of carbonate

and many show serrated margins due to replacement by carbonate around both

margins. Occasional grains of mica and tourmaline are incorporated with

the quartz grains in the calcarenite host. Throughout the rock the cementing

material :ts clear calcite which shows strong tw:tnning.

In
The sect:ton also contains a number of areasLwhich the

clastic carbonate gra:tns appear to be lacking and quartz gra:tns are mixed

with rhombs of carbonate, generally clear, and there is much cryptocrystall:tne
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cloudy carbonate as a matrix. These areas also incorporate significant

carbonaceous matter around grain margins. It is not clear whether these

areas represent recrystallised calcarenite or whether they were originally

more micritic limestone which has undergone recrystallisation. The latter

is perhaps favoured by the presence of carbonaceous matter which suggests

also an original argillaceous component. Quartz tends to be more abundant

in these areas and is thus consistent with a more dominently clastic

component. These carbonaceous areas probably consist of lithic fragments

incorporated into the calcarenite mud, or else they are products of some

penecontemporaneous slumping of more argillaceous and micritic material

originally interbedded with the calcarenite. A small amount of pyrite

is associated with the carbonaceous matter and also occurs sporadically

within the calcarenite. A trace of sphalerite was also noted. These

sulphides appear to be essentially syngenetic, especially as they are quite

closelyrdated to the presence of carbonaceous matter.

The dominant lithology represented in this rock is

calcarenite is which the clastic debris is of both calcareous and terrigenous

origin. The calcareous/~~a~i!iUates and includes both chemical and biogenic

fragments. Relatively good rounding of the calcareous fragments indicates

significant reworking but relatively poor sorting of .the fragments implies

rather short distance of transport. A likely environment of deposition is

therefore in close proximity to a reef where rounding was affectec by wave

action but transport was relatively short and did not allow thorough sorting.

The rock may be described as impure calcarenite with fossil fragmental,

micritic and terrigenous clastic components.

Sample No. 22116

Rock Type Mineralised and altered, carbonaceous and ?fossil-

fragmental limestone.

Hand Specimen The rock has a rather striking appearance,with light

coloured, vaguely cellular or biogenic material enclosed in finer

grained and much darker rock. Thele is no effervescence in HCI.

Polished Thin Section Strong recrystallisation has affected this rock and

its original texture is substantially modified as a result. It consists

very dominantly of carbonate but in view of the lack of effervescence in HCI
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this carbonate clearly does not include calcite. Grain size of the carbonate

is somewhat variable but is generally fairly fine, below 0.5 nnn and averaging

0.1 mm. Some of the carbonate is more or less clear but most of it is distinctly

brownish and pleochroic. Almost all of the carbonate displays a very

distinctive wavy or shadowy extinction, like. that seen in Sample 22111.

This could be due to deformation of the rock but there" is no substantial

development of deformation twinning and the shadowy extinction may be simply

the product of recrystallisation. Thereis no significant difference in the

nature of the carbonate between the lighter coloured and darker coloured parts

of the sample but the colour variation is due to the presence of carbonaceous

matter along grain boundaries in the darker parts of the rock. The carbonaceous

material appears to have been SUbstantially remobilised and concentrated

into grain boundaries as a result of recrystallisation and the coarse cellular

structure visible in the hand specimen may be a relict of biogenic origin

but recrystallisation has destroyed any original fine texture.

A subordinate but quite conspicuous terrigenous component

is present in this rock, mainly in the form of sandy quartz grains which

range up to about 2 nnn in size. These are generally subrounded in shape but

many show clear evidence of partial replacement by carbonate. Some of the

grains consist of recrystallised aggregate and most others show rather/~ffg~

extinction. Tourmaline also occurs sparingly as a detrital component. No

bedding or other primary structures remain recognisable in this rock.

A small amount of sulphide is present in this rock and

is rather more conspicuous than in the previous sample because it forms

aggregates up to almost 1 nnn across. These tend to be concentrated in what

appear to have been open spaces within the cores of more coarsely recrystall­

ised and clearer carbonate and similar cavities occur elsewhere without

sulphide or only partly filled by sulphide. Both opaque sulphide and sphalerite

are present and the sphalerite is of pale yellcw colou1 with some reddish

patches. In reflected light it is apparent that the sphalerite is accompanied

principally by galena, which not only occurs in aggregates but is also

present in narrow, discontinuous veinlets • A trace of pyrite is associated

with the galena and sphalerite, and small grains of chalcopyrite are not

uncommon. Many of the sulphide grains which are disseminated throughout this

rock are extremely minute, of the order 1 to 10~. The very fine grain size of

much of this sulphide favours syngenetic origin, especially where it is

associated with carbonaceous matter, but the coarser grained aggregates and
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veins of galena/sphalerite have clearly undergone local remobilisation.

Pyrite is more widespread than the other sulphi,des in dusty form, but

SOme galena and chalcopyrite and possibly some sphalerite does occur in

this form.

Origin and depositf.onal envf.ronment of this rock have

been obscured by thorough recrystallisation. Nevertheless the structure of

the li.ghter coloured or yell~,ish areas visible in hand specimen strongly

favours a bf.ogenic ori.gin for those parts of the sample. At the same time,

the preservatf.on of substantial carbonaceous matter in the remainder of the

rock implies affinity with the carbonaceous limestone described earlier.

It seems likely therefore that the rock ori.ginally consisted 6f fossil­

fragmental material incorporated in a carbonaceous micrite host. A signifi­

cant terrf.genous component is represented by the grains of quartz and

tourmaline that are scattered through the rock. These grains are present

both in the carbonaceous areas and in the lighter coloured areas which

are thought to be of biogenic origin,so this raises some doubt as to the

precise nature of those coarsely cellular or concentric structures. Although

optical properties are not truly diagnostic it is quite possible that the

carbonate in this rock consists of siderite. theE is undoubtedly some

significance in the association of thoroughly recrystallised and chemically

modified carbonate with lead-zinc sulphide mineralisation, especially as

the same relationship was noted in Sample 22111. Although the s"lphide

is essentially syngenetic it has undergone at least local remobilisation

and may have been introduced into the rock during diagenetic alteration

rather than in the earlier primary depositional stage. The rock may be

described as mineralise~altered, carbonaceous and ?fossil-fragmental limestone.
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SAJ:IFLlcS 21401 - 21405 T$smania

The report W$S prepared from observations on the thin
and polished sections of five drill core samples which were
submitted by Mr F. Jones. Comments as requested, are embodied
in the descriptions.

The sedimentary host rock has the structure of an

21401. Ql-CJ2m
%T-79-2.
<..ql.E>S')

Interformational ankerite - carbonaceous
ankeri te breccia I'Ji th syngenetic suI"Dciles.

inter formational breccia. The irregularly shared ankeritic

frab'1IlCnts have a wide range of sizes; and they are scparatsQ

from each other by a very dark coloured illnorphous carbonaceous-

ankeritic medium.

'rho mo~.e of' distribution of galena and spba19ritc is

very irregular. In what arreared. to b8 an -averagl;.} section

through tte cor. sample, only minor amounts of these sul,cbides

~ere intersectsu.

fine grained euhedral, as 'sell as framboidal pyrite

of a :rel'J microns - 0.03 mm sizes, are f$irly evenly clispcrsed

through both the ankeri te fragments, and the highly carbcn-

aceous ankeritic medium.

Tartly oxidised galena, sphalori to and framboh:al

pyrite coexist with dolomite and silica within incompletely

filled elongate and lobulate cavities in parts of the dark

carbonaceous-ankeritic medium. The galena and the sphalerite

have colloform texture; while most of the dolomite and silica

are in minutely crystalline aggregates. Together, the galena,
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dolomite, silica and sphalerite coexist as open space fillings

in the cavities ~ithin the sedimentary breccia. These minerals

appear to have formed by precipitation from mobile solutions

within the sediment; together with groups of framboidal l'yrites.

;'ihile most of the dolomite is fine grained, there are a fevi

single crystals of 0.2 - 0.4 mm size.

The bulk fabric of the sediment is the brecciated

ankerite. Its texture is defined by closely spaced roun~ed,

polygonal and subbedral ankerite grains of about 0.1 mm size.

Such grains preserve in fUll, the Characteristic of chemically

preciritatcd carbonates. ThrOUGh most of the ankeritic

fabric, these ankerite Grains are se~arat2d by thin fillJS of

black amorr:Lous material, and. GcC2.sional anise trol~i~ hJ~r;'ro-

careen.

I·kst of the interfrasmcntary material is black

carbonaceous :naterial ~'.:i til -occasicnal . '- .
anlSC vrOI~lc hyc:rocarbcn.

•

The total of this ',';ithin the cor,; sampLe is about 20.;. "he

cavi ty fillings ar2 mainl~y rii thin tbis me:;. t~rial •

The textural evidence points to the prObability that

tJ: e light coloured dolomite, the less rrcminent s:Llica, and

the sulphides, fcrmed during the period of sedimentation; but

after the development of the interformaticnalbreccia. This

Vias in effec t, penecontemporaneous dolomi tisation \'Ii th minor

silicification, and the grovlth to larger sizes, 0 f sulphides

(and some a f the dolomi te). which were concentrated from the

surrounding host rock.
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21402. 125-126m
ZT-79-Z
(11.5.05 )

Slum"D and inter formational br(0cciatj_on in
carbonaceous anb3ri to. r:i tb ~on8contonn:or­

aneous dolotli tisation and sulpldde
redistri bu tion,

The structure in the core combines slump and inter-

formational features. 'fuere were along what appear to be

bedding, many elongate solution cavities which were almost

completely filled by dolomite crystal clusters, localised

quartz clusters, and somo sulphides.

The slumped and brecciated host rock fraGments are

mainly dark grey carbonaceous ankerite. Amongst these, there

are lobulate fragments of black hiShly carccnacccuG ankerite,

which contains a larGer pyrite contsnt than the less carLon-

aCGCUS ankerite.

I'lost of the pyrite in tLis rock is rrcsent as fine

irregularly ~isseminated eul~edra of a fCD microns - 0.1 me

grain size. liramtioids are srarscly cliGtri"butecl.

The distribution 0: galona an(~ spLalcTi te is higr~l;-

irregular; and these sulphides ar,s very muct coarser than tt s

:pyri te, esp8cially r:here they ars comrlexsc_ '.-:i th the c,olomi te

cavity fillings,

1he galena and sphalerite occur separat8ly or to-

gether, as elongate clusters, and as vein-lil~G open space

fillings. In all forms, the sulphides are surrounded by

aggregates of fine grained dolomite and minor quartz, In

this habit, the galena has grain sizes of up to 1,0 mm, and

the sphalerite up to 0.4 mm,

veins is several em,

The lengths of the galena
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In thin fractures of about 1 mm thickness through

the carbonaceous ankerite fragments, there are additional

continuous open space fillings by galena alone.

Galena of 0.15 mm maximum size, and sphalerite of

less than 0.02 mm size, exist at random sites nithin tho

fragments of carbonaceous ankerite. These finer SUlphide

grains are at their inherent sites amongst the fine Ilyrite

in the host rocl~; \":hareas the coarser Galena and sphalerite

located in the cavities, nas precipitated slc~ly nith dolcmite

fX'O~~1 solutions r.1igrati-nG thrcuGh tl:.8 rock. ";'l--:is ccarser

galena and sphalerite ~as ho~ev8r, indigenous (i.e. syngcnet~c)

'::ithin the anl~eritc; but r:as I:~roGr::ssiv21y cor:.centrate:-1 into

the oren sraces amongst the fragments of the test rock.

The textural characteristics of the carbonacecus

ankerite mc0ium, ani of the black cartonaceous material, ar~

comparable ~ith those in tt~e reck at 01 - ?2 ~.

of :r:oSt-:::lU111J cavity filling- is tal1t2.tl0unt tc :7cneconteml.,::·cr-

ancous dolcmitisation in an an~erit~c cts~ically foroed

carbonaceous sediment.

2140;. 124-l25m.
ZT- "19-2
(124.30",)

Fracturcr~-br8cciat2< carbonaceous ank3rit,:)
~~th Tcneccnt~mFora~eous dololn-itisation
and sul~hide r8diGtribut~on.

Nost of the core is the dark coloured carbonaceous

ankerite host rock; and this displays much fracturing and

partial brecciation. There was widespread open space filling

by light coloured dolomite and by associated galena and

sphalerite; as in the former sample.
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Illhe c.ark carbonaceous host roel\. contains disser.1inatccl

fine syngenetic pyrite of a few microns grain size, as well

as galena and sphalerite of coarser sizes. The mnximum size

of the latter is 0.15 mn at sites where carbonaceDus natsrial

is most abundant. Rarely, the galena is associated with the

syngenetic pyrite; but in general at inheront sites, the pyrite,

ga18na and sphalerite exist as separate grains.

Larger ~roportions of coarser galena and sphalerite

than are present in the host rock, arc associated witt the liGht

ccloure~ dolccite.

surro~n(e: by ~olo~itG open spacG ~illinG3; ani tc a 12s2cr

strGc~ural an~ ccupositicTID,l

featuros of tris core,

geinc Gna~~,les.

, 1 .~

-cI:8 .i:.orc-

A non-fractured, non-brecciatsd

2lLfOh. 13'5-1 ",Lc

%"T"-79-2
(13~. So)

D. Tntercalat,?tl corbonacccu2' an}:sri te ellCt
c~rbcnaceous ilorizans ~itt s~'ngentic sulphid~s.

slump foldsQ structure

is tbe featur8 of tl:is core sample. rr'bc bedding is clea.rly

manifest in the thin and folded, r:holly carbonaceous lamellae

Nhich are present at close irregUlar intervals betNeen the

thicker moderately carbonaceous ankerite horizons. Very small

fillings by lighter coloured carbonates exist at wide inter-

vals along the slumped interfaces.
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Migratory lead and zinc sulphides are not present

in this rock. In an average cross section through tl~e core,

the bulk of sphalerite is much greater than that of galena.

The sphalerite is principally confined to the thin \'Iholly

carbonaceous lamellae where, at a maximum grain size of 0.15 mm,

continuous strings of granules of sphalerite constitute

5 - 10;; of the bulk of these thin lamellae.

Host 0 f the sphalerite in the \'iholly carbonaceous

larJellae contains nUClerous 5 - 10 fJicron inclwoions of syn-

genetic pyri to, and. in some cases, slllall numbcr3 of Galena and

carbonate inclusions of 10 - 20 microns size.

5 - 71~ fine 8u1:edral, as \';'011 as fra-nDoicle..l p~yri t~s, cxis: in

rOUGhly strati foro distributions. Associated ~ith tIle pyrite,

but more irregularly clispersc(, there are less t}:an 0.5,-;

sphalerite grains of 0.06 mm maxil:lUnl size, and about 0.2;

galena grains of smaller size.

21L,05. 16)-164111. Slo'::11 cryst2~11ised, chemically forDed
carbonaceous h; d:l'{ srhaleri tic ankerc te,

Z'T-79-2 \'!ith carbonaceous fro.FJ:lonts.
(I(;~.95) .

'1'he texture 0 f the carbonatos in this core is prin-

cipally subhedralj hence.general crystallisation appears to

have occurred by slow progressive precipitation in a marine

environment.

Carbonaceous material, and a great abundance of

sphalerite, as well as sparse quartz silt, are widely dispersed
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amongst the in tergro\'lths 0 f the ankeri te crystals. J:;longate,

irregularly folded, and apparently slump-brecciated fragments

of thin very highly carbonaceous lamellae are randomly dis-

tributed in rough parallelism amongst the moderately carbon­

aceous ankeritic reck.

Amongst the crystallised carbonate intergroITths there

are 10 15% irregularly polygonal sphalerite grains of

0.05 - 0.5 mm size. Some exist as inclusions v;i thin carbonate

grains; others exist in inter;ranular sites a.r:~on::~st the

carbonates; '.7bile others coexist r.-ith the carbonaceous mat::;rial

'.~:i-ctin the carbonate 8.[;sregatcs. iul co~:rcnents a=-::::ear to

have fonJc1 tOGether by chemical rreciritation in an aquccus

In addition to copious .s~Jie.lcl"ite, there c,r'c: at

ranciom sitos, clusters of several salena ~rainG of 0.1 - 0.2 ~n

size. The total of galena in this habit is about O.5~. \

similar lcroportion of galena is Dade ul' of minute galena in-

elusions in some of the sphalerites; and of thin galena selvedges

upon some sphaleri te grains. 'There is L; irregularly dissem-

inated fine pyrite of a few microns size, as well as sparse

euhedral pyrite crystals 0.05 mm size.

In the highly carbonaceous slump brecciated fragtlents

amongst the bulk mass of carbonaceous ankerite, the fine pyrite

is more abundant; there is 1 - 2% sphalerites of 0.01 - 0.03 mm

size; and occasionally there are clusters of galena grains of

0.5 - 1.0 mm size.
1/ .CJ ,( /q{) JII;, n '''}'-mmL'.......... . 'ft- .~.}llL. \.J". 'd 111 J. .6

24.1. 80.
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21501 - 21506 : Tasmania.

The report ~as prepared from observations on the

polished thin sections of samples ~hich ~ere submitted by

Er Fhil Jones.

Comments in respect to the sulphide and gangue

components, and their grain sizes, are embodied in the des-

criptions.

The samples exhibit evidence for complete recrystall-

isation of the sulphici8s, a.nd some of t:r~e asscciatcd ganGue,

There may also have been some concentration aile. serarate segre-

sation of the GUl}Jl:~d8s b;y virtue of meta'TIor~.?hic mobilisat':"on.

In some samplss there arc shcarec~.-br8cciatcc.1 fra.gI1<3nts of

chloritic-Eericitic shale, of chloritised felsic volcanic material,

and of liclomi tc. fl1hi.s suggests D. syngenetic crigin for t':'-,e sul-

phides in a volcanogenic sedimentary sequence.

original lead

Comtletely CXl ":'1.886 .. secon,~~o.ry n° !leral-imTJre~:nated,

shcar~~-brccciated chloritic shale and dolomite.
21CSOl
ZT--,o-I

( '*,.~",,)
The fully oxidised core sample retains none of the

sU~1:tides.
and zinc, -~'hese are manifest in secondary carbon-

ates, in yello~-brown jarosites, and in colloform banded goethite.

There are no boxl'lOrk structures from these sulphides; but rhombic

carbonates, marcasite and pyrrhotite box~orks are present in

some parts of the core.

Elongate separated fragments of both chloritic shale/slate,
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and of a fine grained ankeritic dolomite, exist amongst the

secondary metal oxysalts and goethite. The original host

rock may have been a brecciated-sheared sequence of chloritic

shale and dolomite.

The rhombic carbonate, marcasite and pyrrhotite boxwork

exist together in elongate clusters which extend parallel with

the mode of orientation of the remnants of the host rock. Black

colloform goethite exists amongst and around these bo~vork

structures.

'rhe secondary cerussite and smithsonite, together with

the jarosite minerals, filled fractures, and other open space

along the shears in the brecciated host rock. These fractures and

shears exist around and within the limonite-impregnated complex

of host rock fragments, carbonate and iron sulphide boxwork. It

is probable that sphalerite and galena boxwork did not form be­

cause of the reactivity with the coarse carbonate gangue (manifest

in bo~vork), and the finer carbonate host rock. The iron sulphide

boxwork formed preferentially because of its greater abundance,

and the highly acidic nature of ferrous and ferric sulphates.

Amongst the very fine grained secondary jarosite

clusters, it is probable that both plumbojarosite, and argento-

jarosite are present. At the fine grain size, these cannot be

separately distinguished from the common jarosite.

The mineralisation appears to have involved the iron

sulphides and carbonate gangUe, together with galena and sphalerite.
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21502
'lAS CROWN

{N"'aa'I'''')

Sheared-brecciated-recrystallised-boudinaged
banded guartz-ankerite-galena-snhalerite ore, with
fine pyrite and tetrahedrite,

The sample displays partial oxidation of the sulphides;

and the presence of a few scattered small galena and sphalerite

boxvlOrks, These are associated with limonite-stained cerussite

and smi thsoni te,

In the transverse section through the ore, there is a

discontinuous foliation structure between the thicker masses of

the sulphides, and the thinner intergrowths of ankerite, The

carbonate foliae appear to have been brecciate,l; nhile the stresseci-

recrystallised sulphides appear to have been boudinaged macngst

the disconnected portions of these foliae, 'Eho carbonates \'iithin

these foliae are associated with a s:nall ClIilount of quartz; o.nd

both the quartz and ankerite, have been recrystallised,

In grain boundary junctions; along cleavaGos; and in

fractures through the carbonate and quartz intergrowths, there

are numerous thin veinlets, films and selvedges of galena;

but little of the sphalerite was redistributed in this way,

Most'of the sphalerite in the ankerite-quartz foliae is in the

form of irregularly shaped and elongate aggregates of 0,2 x 0,2 -

several rom x 0.5 rom sizes. Some galena and fine pyrite are

enclosed in the sphalerite.

The bulk of the sulphides is within relatively thick

foliae which consist mainly of galena. The mass of galena

incorporates stressed-fractured-brecciated foliae of sphalerite

of 2 rom thickness; and numerous elongate individual fracments of
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sphaleri teo These have a wide size range.

The galena also encloses irregularly scattered

ankerite and quartz fragments which are generally less than

0.5 mm in size.

There are within the galena, 1 - 2% pyrite grains of

a few microns - 0.2 mm size; and more numerous tetrahedrite

grains of 0.01 - 0.03 mm size. Both the pyrite and tetrlliledrite

granules are dispersed in parallel-disposed strings of granules,

and in elongate clusters through the galena.

'I'he grain size of the galena is not arr<J.rent, exce::t

from occasion<J.l cleav<J.ge manifestations. 'rho G<J.lena appears to

have recryst<J.llised into extensive masses 0 f anlJedra 0 f less than

0.1 mm grain size.

The copper content arises in part from sparse minute

chalcopyrite gr<J.ins; but mainly from the tetrahedrite granules.

The latter are the source for the silver. The cadmium is most

probably a substitution component in the sphalerite.

215>03.

ZT·"19·2,
IOO-'~O

Stressed-recrystallised banded galena-snhalerite ere,
With fine. Dyrite, iemesonite, argentite. stannite,
nQ.ti vo bismutb.

This sQ.ffiple contains Q.ffiongst separate foliae of galena

and sphalerite, less than 1% of each of very fine aru:erite and

quartz. Small amounts of galena exist in the sphalerite foliae;

and sphalerite within the galena bands. The junction between

the bands is very irregular because of interpenetration which
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resulted from stress and complete recrystallisation.

The galena bands consist principally of strongly

contorted crystals of 1 - 3 mm sizes. The intergrowths of the

stressed galena anhedra incorporate about 5 - 10% sphalerite

grains of 0.01 - 0.5 mm size. These are strung out along the

banded structure with finer pyrite, sparse gangue, minute 1 - 10

micron elongate particles of an anisotropic sulphosalt, and

occasional stannites of 0.05 - 0.08 mm size. The latter eXists

along the contacts of the sphalerite inclusions within the

galena.

'rhe sulphosal t particles occur locally in SVlarms VIi thin

the galena. This sulphosal t appears to be jamesoni te, although

the particles are rather too minute to alloy! a positive identifi­

oation. ','Iithin the SVlarms of jamesonite tl,ere are elongate

0.05 - 0.15 mm long grains of argentite, and ocoasional native

bismuth of less than 0.02 mm size.

The zinc-rich bands consist of prominent polygonal

zonally-textured crystals of sphalerite of 0.1 - 0.5 mm size.

In grain boundary junctions amongst these, there are galena,

sparse fine pyrite and occasional quartz and ankerite grains.

Vein-like extensions of galena from the galena bands, extend

into the sphalerite bands.
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21504
ZT-19-2.
100- 1'2.0

Massive stressed-recrystallised galena. with
sphalerite. fine pyrite and iamesonite.

The massive-structured intergrowth of highly con-

torted galena crystals incorporates parallel-aligned single

fragments and elongate aggregates of sphalerite, sparse fine

ankerite and quartz. There is about 15% sphalerite amongst

75% galena. Individual galena grains are 2 - 4 mm in size;

while the sphalerites are in the size range 0.01 - 0.8 mm.

In addition to these major sulphides, there are sparse

fine pyrites (1 - 10 microns), small localised swarms of minute

jamesonite needles (5 - 10 microns), but neither tetrahedrite,

argentite nor stannite. From this section, the trace amounts

of silver and tin cannot be accounted for; nor is there evidence

fo r 25;~ zinc.

21505

%T- "9-2.
100- 12.0

Massive recrystallised sphalerite, with snarse galena
and fine pyrite.

Zonally-textured, recrystallised sphalerite crystals

of several mm size, make up 80% of the bulk of the sample.

Elongate recrystallised quartz intergrowths, quartz-sericite

intergrowths, and occasional ankerite, are dispersed in rough

parallelism through the sphalerite aggregate. Amorphous carbon­

aceous material is associated with these intergrowths. Some

5% galena is irregularly dispersed through the intergranular

boundaries within the sphalerite aggregate.

The ore contains less than 1% very fine pyrite; but

none of the sulphosalts noted in former samples, were detected.
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The grain size of the galena is highly variable to a maximum

of 0.6 mm.

The proportions of galena and sphalerite are incom-

patible with the assay quoted.

21506
ZT-79-2,

100 - \'20

stressed-recrystallised banded galena-sphalerite
in brecciated chloritised felsic volcanic rock.

Aggregates of polygonal zonally-textured recrystallised

sphalerites of 0.5 2.0 mm size, make up 65% of the bulk of the

sample. The total of about 20% galena is mainly in areas

separate from the sphalerite; and about 5% of the galena is in

grain boundary areas amongst the sphalerite.

In the areas separately occupied by prominent galena

or prominept sphalerite, there are 10 - 15% quartz, quartz­

sericite-chlorite, or ankerite in fine grained aggregates.

1be size of the galena in the sphalerite-rich areas

ranges from a few microns - 4.0 mm. In addition, there are thin

continuous selvedges amongst the sphalerite crystals. 1begangue

minerals noted above, and sparse fine pyrite of less than 0.05 mm

size, also exist amongst the sphalerite.

The galena-rich areas embody 10% sphalerite crystals

of 0.05 - 2.5 mm size, as well as irregularly distributed gangue

minerals, and sparse fine pyrite. The grain size of the

galena anhedra is 3 - 5 mm; and all of the crystals are exten­

sively distorted.
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The fine grained sulphosalts which were noted in

former specimens do not appear in either the galena or sphal­

erite, hence the trace amount of silver and tin, noted in the

assays, cannot be accounted for in this case.

The banded-recrystallised lead-zinc ore appears to be

associated with a chloritised-sericitised felsic volcanic host

rock. This rock may have been brecciated.

A.W.G. \'IHI'I'TLE,

25th February 1980.
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PULSE ELECTROMAGNETIC SURVEY - PROFILES
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APPENDIX 7

OCEANA PROSPECT - GRID EXTENSIONS - SOIL GEOCHEMISTRY
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