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SUMMARY

Work undertaken to date within Luina EL 17/93 has included both regional and prospect

scale exploration. Evaluation ofprevious geochemical work and mineralization in the area

suggests three target styles:

1) Sn dominant replacement of carbonate lithologies

2) Pb-Zn ± Au-Ag veins

3) geophysical anomalies below Tertiary basalt cover.

Preliminary evaluation ofprevious stream sediment sampling surveys indicate anomalous

Zn + Pb + eu along a NNW trending strike from south of Arthur Dam to Magnet Mine.

Interpretation ofregional aeromagnetic data has identified several broad magnetic features

with dominant NW trending magnetic fabric and minor NE linear features also apparent.

However, the images are of too poor quality to carry out detailed interpretations.

Arthur Dam drill holes ADI and AD2 were relogged and resampled. Thc most significant

mineral isation was intersected in AD2 and includes:

12m @ 5% Zn, 1% Pb, 0.6g/t Au

3m @ 9.21 % Zn, 8.34% Pb, 0.5 glt Au

3m @ 1.52% Zn. 0.75% Pb, 0.65 glt Au

Resampling of soil geochemistry sites over the Arthur Dam grid revealed an anomalous

NNW striking Zn-Pb-Cu trend which is comparable to results obtained from an earlier soil

sampling survey. This confirms the existence ofan anomalous signature and the reliability

of previous results for use in future exploration work.
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RECOMMENDAnONS

A proposed work program for the coming year includes the following:

Regional:

A regional scale aeromagnetic survey to aid geological and structural

interpretation and generate targets.

Investigation ofMPI and Placer stream sediment anomalies, and repeat sampling

to confirm obvious anomalies.

Statistical analyses of all previous stream sediment surveys to define trends and

subtle anomalies.

Geological and structural mapping in the Magnet Mine area.

Regional mapping and rock sampling.

Arthur Dam:

Extensions to the north and south of the Arthur Dam grid soil anomalies and

further soil sampling.

IP and EM surveys over the Arthur Dam grid.

Locate collar of AD2 and conduct DHEM survey if conditions allow.

Drilling of at least 2 300m DDH in Arthur Dam area to target:

a) the northern soil geochemistry anomaly

b) AD2 follow up

DHEM and MALM of proposed DDH's
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I INTRODUCTION

The Luina EL 17/93 is located IOkm SW of Waratah on the Waratah Road (Figure 1). It

covers 70km2 from the Magnet Mine area immediately west of Waratah township to

Wilson River in the south. A joint venture agreement between MP1 Gold Pty Ltd (MP1),

the registered holder ofEL 17/93, and Pasminco Australia Ltd (Pasminco) was signed in

February 1996. This Annual Report for EL 17/93 covers the period from April 1995 to

March 1996. Work completed in this period was carried out by Pasminco, the tenement

managers, and has comprised regional and prospect exploration programmes, including

the compilation of an open file literature review and collection of existing regional

geological, geophysical and geochemical data. Much of this work has been carried out

concurrently with EL 48/94 (Pasminco), immediately east of EL 48/94. Work in the

Arthur Dam area has included relogging and sampling of previous drill holes, field

mapping and a review of previous soil sampling which initiated a resampling programme

to check previous anomalies.

The Magnet Pb-Ag-Zn and Cleveland Sn Mines lie within the Licence, along with

numerous other small Sn and base metal shows. Base metal mineralisation appears to be

hosted by Precambrian and Cambrian volcano-sedimentary sequences, with all reported

occurrences being vein-style.

Much of the EL area is Crown Land, covered by patches of rainforest and torestry, ti-tree

scrub and button grass plains. Access is provided by Waratah Road, numerous logging

and HEC access tracks, and walking tracks. Much of the area is accessible only by foot.
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2 TENURE

Luina EL 17/94 was issued to Pasminco Australia Limited in February 1996, in ajoint

venture agreement between the registered licence holders MPI Gold Ltd Pty and

Pasminco Australia Ltd. The licence area covers 70km2
, which excludes the Cleveland

Mine Lease land area of 4.lkm2 (84M/8M) and a O.6km
2

Sand and Gravel Mining Lease

(58M/87) located on the Magnet Road.

The land tenure of the area comprises predominantly Crown Land, as non-allocated,

Deferred Forest Land, and Mt Ramsay Recommended Area for Protection. The area also

contains State Forest land and minor Private Property .

2
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PREVIOUS EXPLORATION AND MINING

A comprehensive bibliography of reports on previous exploration in the Waratah-Luina

area is included in Morrison (1995b; Appendix 1) which includes a listing of regional data

available. Previous exploration conducted in the area is summarised in Table I.

Earliest work in the Waratah district began with the discovery ofSn ore in Tinstone Creek

by James Smith in December 1871. Small lodes of antimonial galena, and zinc blende ­

galena were discovered before locating the source of the Sn to Mt Bischoff. Following the

rich discoveries at Broken Hill (New South Wales) in 1882, a silver "boom" commenced

and the district was energetically prospected for Ag-Pb (Nye, 1923). During the following

decade discoveries of Ag-Pb were made at Magnet and Heazlewood, Au at Corinna, Sn

at Heemskirk and Cu and Fe at the Rocky and Savage Rivers. The majority of the

discoveries were made during the years 1890 and 1891. The lodes were opened up and

tested during the nineties, and although the majority produced small quantities of

argentiferous galena the results were otherwise disappointing.

The Magnet Mine is thought to have been first discovered in 1877 by W.R. Bell, but was

not investigated until 1890 when Bell was able to relocate his find. The Magnet Silver

Mining Co. was formed in 1895 and worked the mine with various success until 1933.

From 1933 to 1940 the mine was controlled by four separate organisations, none of whom

found it a successful venture. Production from the mine totalled approximately 630,000t

@ 6% Pb, 7% Zn and 394 glt Ag up to 1940 when operation ceased (Cottle, 1951).

Modem exploration in the area commenced in the early 1970's and has been undertaken

within several exploration licences since then (Table I). The work has included extensive

stream sediment sampling and geological mapping, a range of geophysical surveys and

several drill holes. Numerous Sn and base metal anomalies have been discovered in the

area, although much of the anomalism is thought to be related to contamination from the

Magnet and Mt Bischoff Mines.

3
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In the Magnet Mine area modern exploration began during 1970 with stream sediment

sampling undertaken by Comstaff. All results however were discarded due to cultural

contamination. A Sn stream sediment anomaly thought not to be related to the mine was

located in 1972, and meaningful exploration began in 1975 with the establishment of a

grid from Magnet to Mt Bischoff. Mapping, soil sampling, ground magnetics and EM

surveys resulted in one diamond drill hole (BAB I) targeted at an EM anomaly, and two

holes (MAG 1, MAG2) drilled to test the southern extension of the Magnet Mine Pb-Ag­

Zn vein. BAB I failed to intersect any evidence of mineralization, whilst MAGI and

MAG2 intersected moderate patchy mineralization plus extensive zones of stoping. No

further activity was undertaken by Comstaff, and much of the area was surrendered from

EL 5/63 during 1985.

During the 1980's the Tasmanian Mines Department carried out exploration on the Luina

and Wombat Flat exempt areas (Collins, 1983; Brown 1986). This work included

magnetic and DIGHEM surveys and soil geochemistry. The programme culminated in the

drilling of two holes at Arthur Dam which targeted coincident magnetic and soil

geochemical anomalies. The holes intersected sheet-like pyrrhotite-chalcopyrite bearing

veins (AD I) and sphalerite-galena quartz stockwork veining (AD2) in EoCambrian

andesites and volcaniclastics.

RGC held ground in the area from 1990-1993 primarily focussing on potential Renison­

style Sn mineralisation, specifically carbonate replacement Sn deposits such as those

mined at Mt Bischoff and Cleveland. A newly discovered skarn on the Whyte River Grid

with anomalous Sn geochemistry remains untested.

4
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TABLE 1. PREVIOUS EXPLORATION IN THE WARATAH AREA

• 1870's- 1940 Early prospecting.
Discovery of tin ore in Tinstone Creek and Mt Bischoff tin deposit. 1877: Magnet
Mine discovered, producing approx. 630,OOOt @ 6% Pb, 7% Zn and 394 g/t Ag
(1895 - 1940). 1890's: small discoveries of Ag-Pb, Au, Sn, Cu and Fe lodes
opened up.

1963-1989 EL 5/63, 7AP/AM, Comstaff Pty Ltd (pLus BHP Co Ltd).
1969 +: Stream sediment sampling, reconnaissance mapping, gridding and soil
sampling around the eastern margin of Meredith Granite.
Early 1970's: Extensive stream sediment sampling and geological mapping (Shaw
and Everett, 1985a, b; BHP, 1988), regional TURAM EM survey, CRONE EM
and magnetic surveys over 3 grids. Drilled BABI, MAG1 and MAG2.
1981: Investigation of Deep Gully Creek anomaly; gridding, soil geochemistry,
geological mapping, ground magnetics and aeromagnetics identified anomalous tin.
1983: Regional DIGHEM survey identified anomalies in the Deep Gully Creek
area (not further investigated). BHP joint-ventured into EL 5/63 in 1985 and
drilled BR1.
1984: 5 holes drilled through Tertiary cover.

•

•

1963-1989 EL 1163, Cominco Exploration Pty Ltd.
1974 helimag survey, 52m line spacing; 1980 - 1981 DIGHEM EM and stream
sediment geochemistry.

1983-1985 Department of Mines, Luina and Wombat FLat Exempt areas.
Regional mapping (Brown, 1986), magnetic and DIGHEM surveys and soil
geochemistry. Two holes drilled at Arthur Dam, AD1 and AD2.

1988-1990 EL 46/88, Billiton Australia.
Gridding of 1983 Comstaff DIGHEM anomaly; geological mapping, ground
magnetics and UTEM. Drilling intersected background levels of tin and basemetals.

1989-1990 EL 47/88 Placer Exploration Ltd.
Regional stream sediment sampling, rock chip geochemistry (Magnet Mine) and
resampling of MAGI, MAG2 and BAB1.

1990-1993 EL 12/90, EL 15/90, RGC Exploration Ltd.
Regional data review, magnetic and gravity interpretation of existing data, mapping
and rock chip sampling and regional gravity survey led to initiation of Deep Gully
Creek Grid and multi-element soil geochemistry. Geochemical anomaly identified
close to the Waratah River (remains untested).

1991-1992 EL 21190, Geopeko.
1: 25 000 compilation maps of Comstaff stream sediment data. Limited water and
rock float sampling.

1994- EL 17/93, EL 49/94, MP1 Gold Pty Ltd.
Regional stream sediment sampling, rock chip sampling (Magnet Mine) and
resamp1ing of AD1 and AD2.



4 GEOLOGY

• 4.1 Regional Geology

The regional geology of the Waratah-Luina area consists of Precambrian to Ordovician

rocks of the Dundas Trough. Lithologies which are well described in Brown (1986)

include carbonates, intermediate to mafic volcanics and ultramafics. The Devonian

Meredith Granite outcrops in the southern and eastern extent of EL 17/93 (Figure 3). The

outcropping lithologies are summarised below:

•

•

4.2 Oonah Formation

A block ofOonah Formation of approximately 17km2 in size surrounds the Mt Bischoff

Mine and extends below Tertiary basalt to the east. The Proterozoic Oonah Formation is

composed of pale grey quartz rich sandstones, pale grey siltstones, dark grey shales,

dolomites and minor mafic lavas and volcaniclastics. A high degree of deformation often

allows distinction from younger rocks.

The Oonah Formation has been divided into upper and lower successions on the basis of

lithology. The lower sequence is dominated by micaceous quartz sandstones and siltstone

with minor interbedded phyllitic mudstone. The upper Oonah has a greater abundance of

mudstone and shale with dolomite and occasional intercalated mafic volcanics.

The Oonah Formation in the Mt Bischoff area is comprised of a shale and siltstone

succession with thick units of dolomite that correlates to the upper sequence. It is inferred

that the Oonah/Crimson Creek Formation contacts northeast and east of Magnet Mine are

faulted, possibly involving significant over thrusting ofPrecambrian over the EoCambrian

sequences.

5
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Correlates of the Success Creek Group underlie the Crimson Creek Formation north of

the Meredith Granite to the west ofEL 17/93, and mapping from Brown (1986) indicates

a conglomerate and sandstone dominated sequence.

Crimson Creek Formation

The Crimson Creek Formation occurs to the north and east of the Meredith Granite, and

is in part overlain by Tertiary basalt. The formation is comprised largely of basalt lavas,

basaltic volcaniclastics, and finely bedded siltstone and mudstone. Brown (1986) notes

that the Crimson Creek Formation becomes more basaltic to the north of the Meredith

Granite. Thin carbonate horizons occur in the Formation but rarely outcrop.

•

•

Contact metamorphism of the Crimson Creek Formation by the Meredith Granite has

resulted in a highly magnetic aureole about the granite. It is likely that this magnetic

signature would swamp any magnetic anomaly sourced from mineralization, thus limiting

the use of magnetics to an indirect mapping tool.

4.4 Ordovician to Devonian sediments

A sequence of Ordovician to Devonian sediments overlie the Crimson Creek Formation

and associated ultramafic rocks within a small syncline to the north of the Meredith

Granite in the Mt Stewart-Heazlewood area. These sediments belong to the conformable

Gordon Limestone-Eldon Group sequence, and the Gordon Limestone at the base of the

sequence may have a stratigraphic thickness of up to 500m. It is overlain by the Crotty

Sandstone, a white, friable, quartz rich unit up to 400m in thickness, which forms a

prominent ridge around the edge of the syncline. Much of the sequence is poorly exposed

and covered by alluvium.

6
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Meredith Granite

The Meredith Granite has been radiometrically dated at 356 Ma, using both K-Ar and Rb­

Sr methods (Brown, 1986). Around the north-eastern tip and eastern margin, the granite

is porphyritic close to the contact, containing feldspar (up to 25mm) and quartz

phenocrysts (up to 8mm). The granite becomes increasingly equigranular towards the

core, and contains biotite throughout. Zones of greisenization and concentrations of

tourmaline veining are common and conspicuous close to the granite margins. Quartz

feldspar porphyry dykes related to the Meredith Granite occur at Mt Bischoff and at Deep

Gully Creek.

Tertiary Basalt

Tertiary Basalt overlies Crimson Creek Formation in the north of Luina EL 17/93. In the

area, the basalt cover may be up to 300m in thickness, and consists of flows ranging from

less than 1m to greater than 10m thick. fluvial and lacustrine sediments occur between

basalt flows, ranging from mud to gravel grain size.

Magnetic character and variation in thickness of the basalt severely hinders interpretation

of basement magnetic features.

•

4.7 Known Mineralization

The Waratah-Luina area is well known for large replacement-style Sn deposits

(Cleveland, Mt Bischoff), but less known for Pb-Zn mineralization.

The largest base metal orebody discovered and mined to date is Magnet, from which

approximately 630,OOOt @ 6% Pb, 7% Zn and 394 glt Ag were extracted. Magnet lies in

the northern part of EL 17/93. The orebody has a strike length of 90m, a true width

averaging 5.5m, and was worked to 365m vertical depth. The orebody is described as

occupying a steep west-northwest dipping fracture system within an early Cambrian

7
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mafic/ultramafic body known as the Magnet dyke, close to its discordant footwall contact

with early Cambrian sedimentary rocks.

The ore at Magnet consists of sphalerite and argentiferous galena with lesser amounts of

arsenopyrite, pyrite, boulangerite, pyrargyrite, tetrahedrite and chalcopyrite in a gangue

of manganosiderite.

Other base metal prospect sites are discussed in Nye (1923), however all are small vein

style galena dominated accumulations that were worked to a shallow depth only.

The Cleveland Sn-Cu deposit located just within the western boundary of EL 17/93

comprises several stratabound lenses of pyrrhotite-cassiterite-stannite-chalcopyrite

mineralization formed by metasomatic replacement of limestone beds. The limestone

belongs to the Crimson Creek Formation and forms part of a transitional sequence

between mafic volcanics and overlying turbidites. The tabular sulfide lenses range up to

30m in thickness, and are disrupted by a series of sub-parallel reverse faults that are

thought to have been conduits for the mineralisation.

At Mt Bischoff, massive pyrrhotite has partially replaced a 40-60m thick dolomite bed

within a sequence of turbiditic sandstone, siltstone and shale of the Oonah Formation.

Quartz-feldspar porphyry dykes intrude this sequence. Other mineralization styles includc

topazised porphyry dykes and late stage quartz-carbonate-fluorite veins.

8
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WORK COMPLETED

The compilation and evaluation of previous prospecting and exploration data in the Luina

area has prepared a geological framework which will form the basis of more detailed

studies. Prospect scale exploration has focussed around the Arthur Dam area, examining

previous Department of Mines drill holes and soil sampling surveys.

Regional Activity

•

5.1 Data Review

Pasminco acquired available open file and Mines Department records, which were

compiled and reviewed by contract geologist Ken Morrison (Appendix 1). This review

has indicated that anomalous geochemistry and geophysical signatures in the Waratah­

Luina area may be explained by:

Replacement Sn deposils Sn dominant anomalies have been identified in stream

and soil geochemical sampling and are also believed to be associated with granite­

sourced geophysical anomalies. ego Deep Gully Creek, Whyte River, Wombat

Flat, Foleys East, Luina. These are possibly associated with sheet-like

replacement of carbonate lithologies ego Mt Bischoff style, and lor metasomatic

replacement of limestone beds in the Oonah and Crimson Creek Formations ego

Cleveland style.

•

2 Pb-Zn ± Au-Ag veins Veins which have been drilled or sampled in the area are

located at Butlers Road, Washington Hay, Persic-Silver Cliffs, Arthur Dam and

Magnet. The vein style mineralisation could be related to larger vein systems,

stockwork development and/or structure controlled replacement mineralisation.

Most of the discoveries remain under explored.

9
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3 Sub-basalt geophysical anomalies These signatures remain unexplained by

drilling beneath the Tertiary basalt cover, and may be related to the Tertiary

basalt, ego Stonedam Creek and 1981 CRA MBD anomaly, Cominco DlGHEM

anomaly.

5.2 Regional Data Compilation

A regional database for the Luina-Waratah area has been added to Pasminco's Geological

Information System (GIS). Data compiled so far includes simplified regional geology,

road and track access, waterways and drainage basins, tenement locations, known

mineralization and contamination, land use, tenure and the results of previous work

including stream sediment and soil sampling surveys.

5.3 Stream Sediment Surveys Review

Comstaff (1977), Placer (1988) and MPI Gold (1994) have all conducted regional stream

sediment surveys over areas covered by the current Luina EL 17/93. A preliminary review

of Placer and MPI Gold's regional stream sediment surveys indicates anomalous Zn + Pb

+ Cu values along a NNW trending strike from south of Arthur Dam to Magnet Mine

(Figures 4 and 5). Anomalous Zn was detected with values up to 1389ppm (disregarding

highly anomalous samples collected downstream (north and east) of Magnet Mine which

are related to contamination from mine workings). Follow up investigation of anomalous

values and statistical analyses of the data sets are yet to be completed.

5.4 Regional Aeromagnetic Interpretation

Regional aeromagnetic data over the Waratah-Luina area was reinterpreted during the

licence year. This included EL 17/93 and adjacent tenements to the immediate east

(Waratah EL 48/94) and west (Whyte River EL 49/94). Data from previous regional

surveys in the area, primarily the TDR 1981 West Coast survey and BMR 1984 Burnie

sheet survey, were grid stitched to provide a regional image. Due to the gridding cell size

10
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compared to the flight line spacing ofthe surveys, the resulting images are ofpom quality

for interpretation. Preliminary regional interpretation is provided in Figure 6.

Key observations and conclusions:

1) The Arthur Lineament is identified by a series of strongly magnetic linear features

trending NNW along the western edge of the image. A large magnetic mass exists

in the centre of the lineament, which may be in part coincident with the Savage

River Mine.

2) A large magnetic mass east of the Arthur lineament (360000E) is indicated from

geological maps to be the Heazlewood mafic/ultramafic complex.

3) A large quiet zone at the bottom of the image is due to the Meredith Granite.

•
4) A small magnetic high on the northeast corner of the map, surrounded to the east

and south by a mottled magnetic signature, correlates with outcropping Crimson

Creek Volcanics and Tertiary Basalt respectively.

•

5) A horse shoe shaped magnetic structure slightly south and east of the centre of the

map reveals an eastern limb which extends to the southern limit of the image. This

is possibly related to Crimson Creek Basalts and/or contact metamorphism of

sediments from the intruded granite. The western limb is related to a mapped and

drill intersected serpentinite. West of the western limb a small magnetic high may

also be related to Crimson Creek Basalts.

6) A large magnetic high is apparent over the Mt Bischoff Mine. There are however

no clear magnetic features in the image which can be interpreted to be associated

with the Cleveland Sn mineralisation or the Magnet Pb-Zn-Ag mineralisation.

1I
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7) The regional image displays a northwest dominant magnetic fabric in the area

with some minor northeast trending linear features also apparent. The data is too

poor to be able to infer any north-south linear features.

Field Mapping

Detai led field mapping on EL 17/93 has been initiated in the Arthur Dam and Magnet

Mine areas. Results of rock chip samples taken from gossan exposed in Magnet Road are

provided in Appendix 2.

Arthur Dam area

•

•

5.6 Diamond Drill Holes ADl and AD2

The Tasmanian Department of Mines conducted exploration on the Luina exempt area in

the 1980's (Collins, 1983; Baker, 1986). Work included DIGI-IEM and magnetic surveys

and a soil sampling programme which resulted in the drilling of two diamond drill holes

at Arthur Dam, targeting coincident magnetic and soil geochemical anomalies. Both AD!

and AD2 were relogged and resampled by Pasminco.

5.6.1 ADl

ADl was drilled to 395m. A graphic log for the drill hole is presented in Appendix 3 and

analytical results of resampling are included in Appendix 4. Mineralisation was

intersected in fine grained mafic volcaniclastic sediments below 155m, and is dominated

by pyrite-arsenopyrite-chalcopyrite and pyrrhotite-arsenopyrite-pyrite-chalcopyrite veins

which run parallel to the core axis (from 177.5 - 202.3m and 2 J5.5 - 224.5m respectively).

12
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Mineralisation paragenesis identified from thin section examination (Appendix 5)

suggests early galena and sphalerite, replaced by later pyrrhotite-chalcopyrite­

arsenopyrite-pyrite. Mineralisation has infilled vugs in quartz-feldspar veins and also

cross-cuts carbonate-hematite alteration.

Several XRD analyses representing alteration types observed in AD I correspond with

petrographic observations of early quartz-feldspar veining and cross-cutting carbonate­

hematite with later carbonate and chlorite alteration (Appendix 6).

Resampling of ADI did not provide any new significant results (Appendix 4).

5.6.2 AD2

AD2 intersected quartz stockwork veining and mineralisation from IDDm to 123.1 m, in

highly altered and tectonized interstratified mafic volcanics (Appendix 7). Hangingwall

and footwall rocks comprise variably textured volcaniclastics, lava, lava breccia and

• hyaloclastite composed of pyroxene andesite and pillowed aphyric basalt. An amphibole

alteration halo extends from I-2m in the hangingwall to the mineralisation (l DDm) to 25m

into the footwall. The core is also highly cleaved in the upper mineralised zone.

Mineralisation and alteration overprints the original lithologies. Phases of alteration and

mineralisation identified to date include:

Quartz - feldspar, infilling vugs

Galena

Sphalerite - pyrrhotite - chalcopyrite

Pyrite - arsenopyrite

Carbonate- haematite - quartz

Amphibole

•
13
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Chlorite is commonly associated with the occurrence of minor galena-sphalerite, and

clusters of apatite crystals are present in chloritic patches and as crystallites on altered

feldspar phenocrysts. The sphalerite - pyrrhotite - chalcopyrite mineralisation clearly

postdates the galena phase and is followed by later pyrite and arsenopyrite. Late

arsenopyrite forms euhedral crystals in quartz, which is cut by both minor carbonate­

hematite veinlets, and later amphibole alteration which is both pervasive (in spray-like

masses) and also cross cuts mineralisation in veins.

The most significant results from resampling of AD2 (Appendix 4) include:

12m @ 5% Zn, 1% Pb, 0.6g/t Au

3m @ 9.21% Zn, 8.34% Pb, 0.5 glt Au

3m @ 1.52% Zn. 0.75% Pb, 0.65 glt Au

Arthur Dam Grid Soil Sampling Survey

The purpose of soil sampling over two lines of the refurbished Arthur Dam grid (figure

7) was to replicate previous soil sample results which showed anomalous geochemistry.

'C' horizon soil sampling by Collins (1983) and 'A' horizon sampling by Baker (1986)

produced coincident Cu, Pb and Zn anomalies which showed a NNW striking trend.

'A' and 'C' horizon soil samples were taken at 20m spaced intervals along local grid lines

300N and 400N (both from 300W to 300E). Samples were also taken along the baseline

from 400N to 700N. 'C' horizon results are presented on Figure 8 and in Appendix 8. The

results show similar anomalous trends to the previous sampling, which confirms the

existence of the anomalous zone and also shows the reliability of previous results for

future work.

14
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6 ENVIRONMENTAL DISTURBANCE AND REHABILITAnON

Refurbishment of the Arthur Dam grid commenced with cutting the baseline (OOE) and

sections of cross lines 300N and 400N (600m and 800m respectively). Recutting and

extensions of the grid are continuing for further work. No rehabilitation has been done

yet.
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7 EXPENDITURE

Expenditure incurred by Pasminco Exploration since inception of Joint Venture with MPI

Gold Pty Ltd and Fodina Minerals Ply Ltd. Period ending March 1996.

$

Personnel & Oncosts 16995

Travel & Accommodation 1790

Geological Consultants 3872

Geochemical Consultants & Assays 3858

Other Consultants 1746

Drilling (including access & core processing/storage) 142

Stores & Supplies 391

Vehicles & Equipment 258

Land 12

Computing 950

• Office Running Costs 3243

Management Fee 3326

•

TOTAL EXPENDITURE 36582
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1. INTRODUCTION

The project area is currently covered by three Exploration Licences; E.L.s
17/93 and 49/94 (MPI Pty Ltd) and E.L. 41:l/94 (Pasminco Exploration).

A comprehensive set of company reports on previous exploration
covering parts of the project area is held in the Tasmania Development
and Resources Open File library, Rosny Park.

Previous literature reviews on the most important references have been
conducted by Pasminco for the ETA 366 (E.L. 48/94) application bid (Saxon,
1994) and for background to the MPI joint venture negotiations (Morrison,
1995 a and b). This report supplements those earlier reports and is
intended to complete the pre-exploration review of existing data
availability.

2. PREVIOUS EXPLORATION

A comprehensive bibliography of company reports on previous
exploration within the Waratah-Mt Cleveland area is enclosed as
Appendix 1, which includes four reference lists.

•
•
•

•
•

BHP (Comstock JV) - Open File Report 88-2815
Tasmanian Department of Mines Unpublished Report 1983/35
reference list.
Pasminco - ETA 366 evaluation, internal memorandum.
Pasminco Library - listing of reports copied.

•

These reports, together with exploration and research conducted by the
Tasmanian Department of Mines (Collins, 1983; Brown, 1986) show that
exploration useful to Pasminco at Waratah has been conducted by the
following groups:

1963-1989

Cominco Exploration Pty Ltd (plus Aberfoyle Resources Ltd and Billiton
Australia); E.L.l/63 and E.L. 34/82.

1963-1989

Comstaff Pty Ltd (plus BHP Co Ltd); E.L. 5/63, E.L. 1/68, 7 AP/ AM

1983-1985

Tasmanian Department of Mines; Luina and Wombat Flat Exempt Areas.

1988-1990

Billiton Australia; E.L. 46/88

1
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1989-1990

Placer Exploration Ltd; E.1. 47/88

1990-1993

RGC Exploration Pty Ltd; E.1. 12/90, E.1. 15/90

1991-1992

Geopeko; E.L. 45/85, E.1. 21/90

Prior tenure and the main prospects are shown on Figure 1.

Saxon (1994) summarised the main prospects and exploration anomalies
investigated by the previous explorers and, when combined with the
information on the abandoned small lead-zinc workings along the
"Magnet trend" (Ward, 1911; Nye, 1923; Ellis, 1980 a and b), they fall into 4
categories of probable explanation.

1. Tin dominant anomalies and associated granite-sourced geophysical
anomalies; Deep Gully Creek, Whyte River, Wombat Flat, Foleys
East, Luina. Most of the Cominco, Billiton and RGC work was
directed towards tin.

• 2. Sub basalt geophysical anomalies unexplained by drilling and
probably related to Tertiary basalt; Stone Darn Creek (and 1981 CRA
MBD anomaly), Cominco Dighem anomaly (possibly sub basalt
gravels)

•

3. Small lead-zinc veins, drilled or reasonably sampled; Washington
Hay, Butlers Road, Persic-Silver Cliffs.

4. Significant zinc +/- gold mineralisation with exploration signature
demonstrated and currently underexplored; Arthur Dam, Magnet.

Arthur Darn ranks higher than Magnet because on the former a strong
geochemical/ magnetic anomaly with easy access has been partly drilled,
with an encouraging zinc/ gold intersection, and requires evaluation with
more drilling. In particular, the larger of the two soil anomalies remains
totally untested (Figure 2).

3. FUTURE EXPLORAnON

A proposal and work program to explore Arthur Dam is outlined in
Morrison (l995c). At Magnet the old Comstaff grid along the alteration
zone has only three exploration drill holes within it (Figure 2) and the
current Pasminco strategy for Year 1 exploration is to conduct an ore and
host rock petrology and geochemistry comparative study between Arthur
Dam (drill core) and Magnet (outcrop and dump samples).

2
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On the regional scale the aim is to compile a set of maps interpreting the
available geology, geophysics and geochemistry, focussed on the NE-SW
trending low magnetic belts of mafic and ultramafic volcanics, including
the high magnesium andesites and low titanium basalts thought to be
associated with Magnet and Arthur Darn mineralisation. The regional
work will also target structural and lithological signatures associated with
replacement style mineralisation as outlined in Saxon (1994).

Inventory of Best Regional Data Available for Year 1 Compilation

1. Geology

Tasmanian Geological Survey, 1995, Central Arthur Project - Map 2,
1:50,000 Sheet [MRT publication]

Tasmanian Geological Survey, 1986, Bulletin 62, Geology of the Dundas­
Mt Lindsay-Mt Youngbuck Region. [MRT publication]

2. Stream Sediment Geochemistry

Comstaff E.1. 5/63 - data base, print out of all samples 1963-1977 - MRT
Open File Library [77-1226]

ComincoE.1.1/63-l:25,000maps [74-1-36, 75-1072, 76-1181]

Placer E.1. 47/88 - data tables in report, Magnet area [90-3070]

Geopeko E.1. 21/90 - 1:25,000 compliation maps of previous data [92-3371]

MPI E.1. 17/93 - 1:25,000 maps with new data [ Roger Poltocks Report]

3. Aeromagnetics

Cominco 1974 helimag survey, .52 m line spacing [75-1072,75-1115]

CRAE 1979 Geoex survey - original data not located but reprocessed by
Billi ton [ 89-3053]

Department of Mines 1981 West Coast Survey [Unpublished Report
1982/39]

Comstaff 1982 Area 1 Survey [88-28151

RGC - 1991 Magnetic and gravity interpretations of existing data, including
review of 1981 Department of Mines Survey by Wyatt and
Associates [91-3284]

3
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Pasminco in-house magnetics, based on 1981 Department of Mines data.
This may be the best achievable from existing data.

• 4. AIrborne EM

•

•

Comstaff 1975 Input EM [88-2815]

Corninco 1980 Dighem EM [80-1452, 80-1485]

Cominco 1981 Dighem EM [81-1577, 82-1710]

Comstaff 1983 Dighem EM, helisUfvey 200 m line space. This is probably
the most useful survey [84-2135 = W5 (Pasminco library), 84-2129, 88-2815]
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W8 TCR 93-3446 RGC E.L. 12/90, 15/90, Waratah annual report, 1992-93
(Halley)

The Magnet Silver Lead Mine EZ Co 1951 report (COllie)

Assorted Microfiche copies of 1981-1984 Comstaff/BHP E.L. 5/63 reports.
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APPENDIX 2

Rock Chip Locations, Descriptions and Assay Results



• Appendix 2

ROCK CHIP SAMPLES

""1'"':'11:":'{',_ • v ... J U

•

•

Sample No.

36501
75514
75515
75516
75517
75518

Sample Location
North East
5407710 369000
5411800 370610
5411800 370610
5411800 370610
5411800 370610
54]1800 370610

Rock Description

Silicified float rock with Q-C veins
Gossan (Magnet Road)

" "
" II

" II

II II



•
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Gossan (samples 75514-75518) is black Mn-rich and orange-brown Fe stained, and
replaces highly altered and cleaved mafic volcanics. It shows banded carbonate and
sulphides: spotty sphalerite and pyrite; disseminated and massive galena occurs in
patches and in quartz-carbonate veins; and carbonate and quartz infills vugs in the
carbonate banding. Some quartz veins show traces of visible galena cross-cutting the
shear texture.



Analabs Ply. Ltd.
A.C.N. 001591 664

•PhDrl~ 10(4) 31b8,37 14 rt,irkell Bt. (OOEE TAB 7320

ANALYTICAL REPORT No.
L-__~~~~~-,--J

Fa. i0041 318890

INVOICE TO

THIS REPORT MUST BE READ IN CONJUNCTION WITH THE ACCOMPANYING ANALYTICAL DATA
ORDER No.

::'>'/9

PROJEOT

No.
OF COPIES

No. OF PAGES

r C~_~~SULTSI

P;:~~:;{rl:j n cn Ex D}C))' ,". t i un

F' .. U" f.~C:':ll Uf;'-:.I

.UUI':I··I.lT. 'j' ,yo, ;"'"

DATE
REPORTED

I.<-:."Ul.·' "'·(1
----~

DATE RECEIVED

TOTAL No.
OF SAMPLES

o

RESULTS REQUIRED

SAMPLE NUMBERS

•
SAMPLE DESCRIPTION EL.EMENT/METHOD

Cu.Pb.i~.Ag~Fe~Mn!6A140

PbJln,Ag,Fe,Nn/S~104

At!.Au(8)jGb~Oq

REMARKS

RESULTS

TO

RESULTS

TO

1:'1-- .. f.-II·(::Oinl···.:i.rl~::url

i::·0~;(I):ll-)(:(:) j':Xl:l'L(II'-a-l:l()I-j

r:' "U" fiD >:: UfL:-;;

I":,;~ 1--1 1'lcUclnn :1.1'1(:1 J (-:-.'
i::'i~!:;{,):itl(::(:j j·:"Xl)'].I:)I"0-!::i(:)!)

r:' " fJ" .lJn :x: H:J/,

PO,ln.Mn/6AJ04 >5, and Aq!6A104 >500pp.
arE Di~r th~ recDllended analytical ranqe.
Results were obtained bv dilution.

L- _

•RESULTS

TO
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Analabs Pty. Ltd.

A.C.N.004591664'

REPORT No.• SAMPLE PREFlX

ANALYTICAL DATA
REPORT DATE CLJ~NToRDeR No PAGE

'. SAMPLE
No:;

111310.60.11506

r',: P 1:1 Pb I;:'
12/01/96 2279 1 ~ 2

Iv ". . .
I;,,, ""n GA140 Il:>OH\4 IGA140. GAIQ4

2

3

6

7

8

9

36501 11 129 - 131 - 1 - 0.99 -

75514 475 >5000 16.30 >5000 1.63 >50 2200 >5.00 34.40

75515 97 >5000 2.40 >5000 1 .43 >50 172 >5.00 23.20

75516 168 >5000 3.39 >5000 2.20 >50 417 >5. 00 38.40

75517 101 >5000 3.44 >5000 2.78 >50 461 )5.00 38.90

75:118 227 " 5000 4.01 >5000 9.30 >50 444 >5.00 29.10

11

12

13

In
15

16

17

18

19

20

21

. . -- -."

--

----

\

.

~M----------1I----+---I---+---I---+---I---+---+-----1

24

25

DETECTION 2 3 0.01 2 0.01 1 10 O. ()1 0.01

A~sults in ppm unless olherwise specified
- ~ element nOl determined

IS = insutticient sample
SNR = sample not received



•""," , .
• Analabs

ANALYTICAL DATA

'"', 1 r; C' (' 0. ;, \..;'

Analabs Pty. I,..td.
A,C,N, 004 591 664

SAMPLE PREFIX REPORT'No. ' REPORT DATE CLIENT ORDER. No. PAGE

1 111310 .. 60. 11506 1 12/011961 2279 1 2 OF 2

SAMPLE ".'
1 i'

No. Mn Mn . AU !JY(S) ••.
I> ...

.... .
METHOD GA140 GAI04 GG309 136309 ••

. ' ..
1 36501 571 - <0.008 <0.008

2 75514 >5000 6.80 0.098 -

3 75515 ~' 5000 3.93 0.011 -

~4 75516 >5000 1 1 . lO (0.008 -

~ 75517 >5000 8.70 (0.008 -

6 75518 )5000 8. ~,O 0.098 -

7

8

9-. .

11

12

13 ,

0 I

15

16

17

18

19

20

21 \

-f
24 DETECTJON -, O.Ul 0.008 0.008-
25 UNITS PDfTI i. pDm pom

Results in ppm unless otherwise specified
- = element not determined

IS = insufficient sample
SNR .':: sample not received
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APPENDIX 3

Drill Hole Log - ADI



PASMINC XPLORATION I HOLE No. RD1
DIAMOND DRILL CORE LOG

PROJECT: LUINR EL 17/93 Vertical Scale 1 : 200 Page 1 of 15

DESCRIPTION GRAPHIC

From To LITHOLOGY RL TERRTION MINERRLISATION Dopth Lith lStruchns STRUCTURES

0<-· ·7 ~ ,
0.00 32.50 MRFIC VOLCRNICLRSTICS Intercalated mid dark grey laminae Cblidised. Drange-brWl on

of sandstone-siltstone sized volcaniclastics. Sediments troken surfaces
are intermixed and deformed. particularly in finer beds,
with kinks, compaction joints and 90ft sediment
deformation. Lesser worked pyroxene crystals (2-3mm) are

-'observed in coarser grain sized laminae -- - -
~ --- -

..:. -.:"

f- 10

ff.~
t,~ J_-_r

BROI<E> Cl>IE,

--- -
J- ----

f- 20 --- -

.
- ---

!:tt' BROKEN CORE. SoH sedil'l'll!l"lt
deformafioo. kiri:ed ;nj

slumped

f'.\t BEOOIN;, ASO, Fa:::ing
~Ie,

I"
Scm



PASMINC XPLORATION I HOLE No. RD1
DIAMOND DRILL CORE LOG

PROJECT: LUINA EL 17/93 Vertical Scale 1 : 200 Page 2 of 15

DESCRIPTION GRAPHIC

From To LITHOLOGY AL TEAATION MINERALISATION Depth Lith IStruc1tres STAUCTUAES

-

30
-

0". 0. ".~
32.50 36.00 MRFIC VOLCANICLRSTICS Mid grey, uniform unit of

volcaniclastics composed of eu-subhedral feldspar, dark
pyroxene and fawny green (pale) olivine crystals up to
5mm in size. The upper contact contains clasts (up to -
30mm) of laminated siltstone. From 3~ .3-36.0m. the core
has pale silicic blotches on core surface · .

36.00 71. 70 MAFIC VOLCANICLASTICS Intercalated coarse-fine grained .
volcaniclastic sandstone-siltstone. The green-grey
siltstone is composed of darker pyroxene crystals and ·
clasts in a pale-mid grey ?felsic matrix. From S2. Sm t

.
increasing abundance of dark grey sericitic fine
5 i 1ts tone-mudstone lam inae IN i th lesser coarse sandstone

~O
and mixed siltstone-sandstone clasts ·

BEDDllli. R60.

e-

5li!1Jtly 5ericitised.
C<rbonate-lpCf"tz \Il!ins and
\Il!inlets: ccrtxmte en
~ins and qucrtz in
centre of veins. Sorre
silica ~I<ament 01 50
clasts/crystills in CDal"Ser
grained sediments. .- -- - -

-- -- -- -

.

Scm



PASMINC XPLORATION I HOLE No. RD1
DIAMOND DRILL CORE LOG

PROJECT: LUINA EL 17/93 Vertical Scale 1 : 200 Page 3 of 15

DESCRIPTION GRAPHIC

From To LITHOLOGY AL TERRTION MINERALISRTION ",,'" Lith lStn.chK'l!S STRUCTURES

- -
- --

-
- -. - EflOKEH CORE •60 - -
-

- -
-- -

-
- - BE[)[)[1{;, A ):I. F<t::ing- - r uprole. laminated shales

J are defcnnecl en:! kirked

- -- - -
-

70 -1/ LRVR-HYRLOCLRSTITE Dark green po....phyritic mafic lava or
intrusion, with a fragmented hyaloclastitic upper -

71.70 73.50
contact. Fragmented material is up to 80mm, with

tblerately Sericitised. In
-~'r~~~-';~

compaction of finer grained volcaniclastics uphole - '- ': '~- -, 'f/suggesting intrusion into soft sediments. From finer aRI glassy
sedillJ!l"lts. '- -f\. 72.5-73.5m, intermixed vesicular mafic lava and -73.50 91.80 finegrained black mudstone. SOmm band of mudstone at C<rb:nate--Q.£r veins arK! - -

lower contact \Il!inlefs: CiIf'bonate in -
I- -'o'Enj fine cracks iRl -

LRVR-VOLCRNICLRSTICS Intermixed lava and volcaniclastics ~inlet5. 5mJe siliGl -
composed of bedded and laminated black - -sequence replacement of . FFU.1. A 40. 20rrrn sheer:

sandstone-siltstone mafic volcaniclastics. Clasts inlcude clasts/aystals in CDill'Sel" - ICmm carbonate '.'ein
cherty (laminated) siltstone and fragmented clasts of -graired sedil!li!'lts.
green mafic porphyritic and vesicular volcanics. Zones of - - ,,' FIRST CLEAVIR. A40.
dark green, medium grained. finely vesicular mafic -
volcanics within the sediments have fragmented --
hyaloclastite margins and are lesser brecciated in the 80 -centre of sequence - -

- -
;... - ~\ -- ... '~
.... _' / "'1,1- -, .... - ...., :' /

"- - , - - ,-- ,

5cm

(::')

n



PASMIN EXPLORATION I HOLE No. RD1
DIAMOND DRILL CORE LOG

PROJECT: LUINA EL 17/93 Vertical Scale 1 : 200 Page ~ of 15

DESCRIPTION GRAPHIC

From To LITHOLOGY AL TERRTION MINERALISRTION

""''''
Lith IStru:::tu--es STRUCTURES

I-
1:~~~~-~·_~.1~

" .
:/~, ~

..... - . --'- .' ( ......
(,:-",' I =.' '.' r"

- -
- - --- -- -

90 - -
- -- -
- - j FIRST OBNRGE. R SO.

91.80 95.00 Crystal-rich bedded mafic volcaniclastics Irw::reasingly sheaN!d
cb...m.Jle. especially
siltstcne beds.

FIRST ClEA'l/P.Gf, Ii 55,

95.00 155.0C SERPENTINZED MRFIC VOLCANICS Mixed contact zone from Serpentinized ztne hosting lr///////// FIRST CLERVffiE, R cO,

95.0-95.5m. 3erpen in i te is a complex of dark to light a Cl;lI11:IleK of fine qJ<I'1z

~grey and green-black swirly, fragmented, fractured and net veinlets <n:l ....ery fine

sheared mafic volcanics with a bronze sheen in places. A l:af"b:r;ate ...einlets.

clastic texture is created by the presence of fragments O'OSS-cutting qua-tz

<>within a grey, finegrained, vein-like netted OJeinlets.~

(?remobilised) matrix. Rlso present are green mafic sericite in cracks iW'Jd
clasts and fawny green cherty clasts cleavage plil'le:S. Mircr ..l00

g-een 11u:site veirs.
~

~\
~,

5,

51
~10

~
JI

Scm



PASMINC XPLORATION I HOLE No. RD1
DIAMOND DRILL CORE LOG

PROJECT: LUINR EL 17/93 Vertical Scale 1 : 200 Page 5 of 15

DESCRIPTION GRAPHIC

From To LITHOLOGY RLTERRTION MINERRLISRTION Ceoth Lith lStructLre:S STRUCTURES

~

~I

h
h

120 ~

~

-'123.BC 130.5C

1\
milU" Il}"f'OOtite Vfflj fire in darker -
matri:< ;om along ver'\I fine dri:
alteratiCWl ...eins.

S
Pale, rounded blotchy alteration texture. Some anhedral
olivine phenocrysts are present

i
..130

~
131 .5C 1S 1 .SC Striated clasts/fragments of serpentinised laminated

sediments(?), with reddish brown alteration in striations J

$ FAI.LT, R 52, ':h:!ared,
infilled with ~tz +

i
20nvn ITlJlonite

BRO<EN ClH.

..140
J

- -

5cm



PRSMINC EXPLORRTION I HOLE No. RD1
DIRMOND DRILL CORE LOG

PROJECT: LUINR EL 17/93 Vertical Scale 1 : cOO Page 6 of 15

DESCRIPTION GRRPHIC

From To LITHOLOGY RL TERRTlON MINERRLlSRTlON Depth Lith IStru:1u"e:s: STRUCTURES

!-l40

~ ~ FlU1. A30. Sheared ..
si Iiceoos alCll19 shear

t
pi...,

~

i
),

150 S;
151.5 155.0C SHERREO/OEFORMEO ZONE Rt 155.0m. contact of serpent inized Pale yellClJJ to red-tn:wn miner "ite fine grained: LZ

~
fiRST CLEA\IR?£. A42.

zone is characterised by a change from yellow-brown alteration in 5P"'OY5 and ?rnag'etite.
alteration in coarse grained volcaniclastics to fine IJeinlets. ..(grained comparitively unaltered sediments

/ FIRST ClEAIIFf£. A55.

155.00 17C.5C VOLCRNICLRSTIC SIL TSTONE-MUOSTONE Stratified - - Sheared zone. some brokelllobErately 5erici+ised, In minor pl,j'ite in winlets and quartz - -
volcaniclastic sediments composed of dark grey mudstone veins in:! veinlets cn:l in 'Jeinlets, trace of venj fine: - - cO"

- -
and mid-grey fine-medium grained siltstone laminae. some patches. Pale pink CI'SeMJlI.J"ite. -
which ar"'e intercalated. Some fragmentation and hematite veinlets and -
brecciation by compaction and jointing stainirg co rn<rgins of . - --' -

quartZ' \l!ins. VEIN. pyrite massive. 5-IOnm. ... ~- -
.l60 - ,

[nf1nse QJCI"1Z-"dolomite "ite +very fine sullilides in

~t1
...ein. ircn stained. trecciated vein.
tre:ciated ;nj intensely
mineralised with ....1.g
disseminated suljt1ides 14'ffJ(WOite) filli~ 1oUJS.

Il.urtz veins and ..einlets. VEIN, P}"ite ~ite chah:lJP:f'ite - -
- -

~ to JOnvn. - - -
-. -->

- -~

- --:.f F!R5T Q..£fI\IIR. A40.

-

.... 1

Scm
~I



PASMINC XPLORATION I HOLE No. RD1
DIAMOND DRILL CORE LOG

PROJECT: LUINR EL 17/93 Vertical Scale 1 : 200 Page 7 of 15

DESCRIPTION GRAPHIC

From To LITHOLOGY RL TERRTION MINERRLISATION
""'''

Lith [Structures STRUCTURES

- -
- -

..nO - -
-

- -'

-
Exposed veins contain tectonoc lasts of sediments in - -

241.8C
mineralised zones - -173.0
Siltstone intercalated and interf ingered with mudstone - -
laminae, often brecciated by jointing and cracks -- -

- -

- -
- -

VEIH. wite ;rsen:prih! chalC:OWite -
in (J.QI"'tz vein rtming parallel to core -
;a::.l15. - -

o.l.W'1z lJe;n, contains 180 - -
tectonoclasts of sediments - -
in mil'l:!'CllisatjCJl. - --- -

-
- -

-- -
f- - -

- -- -- -
-- -
-

[-190
- -
"-- -

-- " -
- .

- -
- --

"- -
QlJat'tz ...ein with - -
teetaoclasts. . - :-

5cm



PROJECT: LUINA EL 17/93

PASMINC XPLORATION

DIAMOND DRILL CORE LOG

Vertical Scale 1 : 200

I HOLE No. RD1

Page 8 of 1S

From To

Scm

DESCRIPTIO N

LITHOLOGY AL TEAATION

"'tectcnx: lasts.

Bleached zme

I \'---------,,--,----J
Sli9'1t1y Carbonatised. In
...einlets

Miner'alised l!E!in nmirg
parallel to cere al<is.
Blea:hing altEration
around vein.

MINEAALISATION

minor pyr'I"!mite as stringers. in
l<II1irated beds.

~t Wite <6 stringers. alOOJ
laninee.

'RI'Y minor arsEllCIPg"ite in acicular
sprays.

~tite increasin;l in abLndance,
inf iII ing fire fra::tu"es.

VEiN, ~itl! arser'ClP':I'ite PFite
chalcopyrite .Change to ~tite
dominant \lein mineralisaticn.

\/[IN. pl}"'l"'hotite cnalc~ite P.l'ite
Cf"SEJ'I:lJFite

GRAPHIC

Depth Lith [StrtCtures

- -
f<'00

-- -
- -,.. -

- -
- 'r-- --- -- -- --- .-

- - ....,-- - -
-" 10

- - -
- -

- -- -- - ,....
- -- -- - -- -- -

- -- - -
- --- -

--"20 - _

-- - -. \

STRUCTUAES

FlRST CLEfI'vfG:. A 51 .

FlRST CLERVRbE, RSO-70



PASMINC XPLOAATION I HOLE No. RD1
DIAMOND DRILL CORE LOG

PROJECT: LUINR EL 17/93 Vertical Scale 1 : 200 Page 9 of 15

DESCRIPTION GRAPHIC

From To LITHOLOGY RL TERRTION MINERRLISRTION Ile¢h Lith I5tn..ctJ.res STRUCTURES

- -
- -

5Z pyrrhotite in veinlet5 iP:I fracnres, - - - -- FlR5T CJ..EA\IAGE. AloG,
comm:nly parallel to beddirg planes, ¥Id
associated with carbonate retw:rk
lJl!inirg. Mira fine g'Clined "itl! end -lesser d'lalcop:f"ite. - - -

- - -
- --- -- -- -

1/ Ccrbonate lIein «JOrrm) I<! 30
- -

with clasts at treec.iated -- -1\ s~irnent (up to »rJn) - -- -- -
VEr'\I fine carbonate - --;:
netlJXl"'k 'Rins - -

- )
- -

-- -
- -

- --
- ~

- - 1/ FffiST CLEAIIFG:. A 64.- -
~~O ----~- - FAlA.T. A 62. Sericite en

Pale g""l!Ell alteratia"l - - slickensi6es and fault
replacirg ta"ba1ate - ""../' diffuse \I'l!inlets - -Strong green alteration with upper and lower -

~~~:~e 19~5 :~I
Oheated) contacts

- -
Intercalated finegrained siltstone-mudstone.

- -

-.- -
- - - --
- -

IJ£IN. plFf'hotite Wite in Cif"bcmte - - _.
-

alteration . - ---
wrhotite Wite J-SI: SemI! - -

'<:50 - -
Mil'O"' criaIatE! \l8inll!ts

acicular~ FY"ite~ in

"\....:.-- --.c«1m) an:! network
cracked vein at i!61.Om.

- - -winlets. ccrrm:nly
replaced by P!f'I'h:Jtite. - -. -

Scm



PASMINC XPLORATION I HOLE No. RD1
DIAMOND DRILL CORE LOG

PROJECT: LUINR EL 17/93 Vertical Scale 1 : 200 Page 10 of 15

DESCRIPTION GRAPHIC

From To LITHOLOGV RL TERRTION MINERRLISRTION Dopth Lith lStTu:tlres STRUCTURES

veinlefs, carmonly

. :~repla::ed by wrootite, . -- .
;:nj associated with - ..
bleaching alteratiCfl. Very /mira g-een alteratilJ"l in FIRST CLEAVIIiE. A60-EIt
"""",.

- -- -- -
~60 - -

- -
- -
- -- -

very fine 9"'aired wrrotite in -
siltstcne laminae and \Il!inlets. - -- -- -- -- - -- -

-;-" - )
VElH. pyrrhotite Wite ~ite -
lOrrm. parallel to eire. - -

- - FIRST Q.Efl't.ofG:, F60-&io- -
VEIN. plJ'1"h:Itite Win Grimate 'Jein. ~70 ~

-
-- -IIleadB::I , - -- -. - -- -- -

- - - IlRIJtVj C!H:.

-
- -

-- -. -!ncJ"easing al:J..nmce 01 - -
!1'eEfI ~lter3tion !I'd -
palalbleacl'Ed alteraticn - -
ho'o .<'80 -- - FtRST Q.EfI\IAGE. A50.

5cm



PASMINC EXPLORATION I HOLE No. RD1
DIAMOND DRILL CORE LOG

PROJECT: LUINR EL 17/93 Vertical Scale 1 : 200 Page 11 of 1S

DESCRIPTION GRAPHIC

From To LITHOLOGY RL TERRTION MINERRLISRTION

""''''
Lith IStructlNS STRUCTURES

""0 .eSO - .- FlAST Q.£fIVFIiE. R 50,
- -- --

ll.UiI tz-Gi in"le veinirg: - -
sli!Pt1y sericitic -
veinlets - -

- --
--

-
- -
-

- -
- -

f<'90 - -

-
.)

- -- -- -
- -

- -
- _.
- - FIRST CLERVAGE, A S3.

- .-- -- -
-- --

.;JOO - -- -
VEtN, wrhotite Wife ~itl! - -
fine g-aired plJ'I"OOtite--catolClle )veinlets. smI! parallel to bed:tirg. -- -

- --
- -

.- -
- -

- -
vt:Dt:. ~ite Wite rserqllJ"ite in - _.

Ita'b.1flahMluartz llE!in. - •.

I_ Scm
~I



PASMIN XPLORATION I HOLE No. RD1
DIAMOND DRILL CORE LOG

PROJECT: LU!NR EL 17/93 Vertical Scale 1 : 200 Page 12 of 15

DESCRIPTIO N GRAPHIC

From To LITHOLOGY RL TERRTION MINERRLISRTION Dep1h Lith IStn.chres STRUCTURES

'""" ",,"""" "',".' = ,
ecrtxmte-quartz vein. - ,-

- -
-'310 -

, J BElIllt(;. A:J5-OO

- -- -
- -

-
!letl&lOrk carbonate lIeinlets - -
with ~tite-wite -VEltI. P!('f'hotite Wite ¥'Sef'lOPI:rite -. .. --

- -
VEIN. P!Tf'hltite W-ite rsenJplTite in - -
~l!lIein. - -

-
1E'hao"k of pyn"hotite lJl!inlets lLtIich cut - -

~ibole (yellow)
~tite-cil"'bonatl! veins:. .:... ..:..' :.: )~ <lIteratim

-'320 -- -
-- --,

- --
- -

- I / FflU, A &0, 9lea'ed.- - carb:rlate~ite-Wit.. ~

al feratiD'l-mineral isat ion

~30 - -- -
- -
- -..... ~

mineral isaticnfal teraticn - -
-

Very millJr !Jl!lIow -
?~ibole illhntim - --

Scm



PASMINC EXPLORATION I HOLE No. RD1
DIAMOND DRILL CORE LOG

PROJECT: LUINR EL 17/93 Vertical Scale 1 : 200 Page 13 of 15

DESCRIPTION GRAPHIC

From To LITHOLOGY RL TERRTION MINERRLISRTION [lopth Lith IStru::'Itres STRUCTURES

- --
· -- -

VEIN, PJ'T'hotite arsertOjll/'ite ~ite

f"l~0
- -
-

- --
- -
-
- -
- -

r -
- -

- -- V FIR51 ClEA'JI1GE, A30,-- Twisted snaar
--

f"l50
-

Green alteriltioo -very filE a:il:Ulcr ~ite in · -
carbonate lJeill5. - -

r.reen alteratiCll pl}'Thotite W-itl! 27.. - -Bladed and needle-like
Q"'YS'I'als of shiny, pille - --yellow arJlTIibo1e - -
alteriltioo -r -.

~

...:. --
Moderately Chlcritised. - -'IJI,,"'hotite Wite 2-JZ in chllrite lleins - -
Sli!tLt\y Chlcritised. and nodules in sediments. Some PO""'P.:l -

N!pl<D!fTM!nt of criginal clasts. - BElDING. R56.
- -.
- -

f"l60
-

· -
- -
- -- --
- -

- -_,t, 0

I'"
6cm



PASMINC EXPLORATION I HOLE No. RD1
DIAMOND DRILL CORE LOG

PROJECT: LUINR EL 17/93 Vertical Scale 1 : 200 Page 1'1 of 15

DESCRIPTION GRAPHIC

From To LITHOLOGY RL TERRTION MINERRLISATION Depth Lith IStruchres STRUCTURES

- ~

Moderately Chloritised. -&-eEn-black - --
\ --Neh..ork of CCI"'troate -alteratiCll has teen

-'-
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APPENDIX 4

Drill Hole Metal Assay Results - ADI, AD2
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wSnAu

METAL ASSAY RESULTS AD1

LGC SAMP LGC FROM LGC TO-
36466 150.2 151.2 <0.008 <3 <10
36467 151.2 152.2 0.01 5 <10
36468 152.2 153.5 0.12 5 <10
36469 153.5 155 0.01 12 <10
36470 155.1 157 <0.008 32 <10
36471 157 158 <0.008 42 <10
36472 158 159 0.01 56 25
36473 159 160 0.01 43 <10
36474 160 161 0.03 <3 15
36475 161 162 0.02 <3 <10
36476 162 163 0.05 <3 30
36477 163 164 0.02 31 10
36478 206.2 207.2 <0.008 39 <10
36479 209.6 210.6 0.01 37 10
36480 290 291 0.03 17 10
36481 291 292 0.01 19 <10
36482 299.5 300.5 <0.008 18 10
36483 318.2 319.2 <0.008 20 <10
36484 319.2 320.2 <0.008 14 10
36485 349.7 350.7 <0.008 <3 15
36486 350.7 351.7 <0.008 7 <10
36487 351.7 352.7 <0.008 15 <10

•

•

•



METAL ASSAY RESULTS AD2

• LGC SAMP LGC FROM LGC TO Cu Pb Zn Au Sn w

•

•

36426 93 95 54 20 108 <0.008 <3 <10
36427 95 97 11 26 156 <0.008 8 <10
36428 97 99 45 52 182 <0.008 13 <10
36429 99 101 279 16200 22800 0.03 33 -

36430 101 103 3 407 230 <0008 10 <10
36431 103 106 279 14500 23100 0.48 90 -

36432 106 109 340 5200 38700 0.49 127 -

36433 109 112 376 23100 21700 1.4 56 -

36434 112 115 351 2858 117000 0.06 87 -

36435 115 118 104 1098 1618 0.9 31 <10
36436 118 121 53 1177 1509 0.03 55 <10
36437 121 124 987 83400 92100 0.41 173 -
36438 124 127 27 409 244 001 5 <10
36439 127 130 27 72 130 <0008 4 <10
36440 130 132 21 73 399 0.23 15 <10
36441 132 134 21 650 2673 0.09 50 <10
36442 134 136 20 18 90 <0.008 <3 <10
36443 136 138 19 23 91 <0.008 <3 <10
36444 138 140 94 3980 1441 0.16 12 <10
36445 140 142 344 7500 15200 0.65 19 -
36446 142 144 37 35 66 <0.008 <3 <10
36447 144 146 26 33 96 <0.008 6 10
36448 146 148 60 22 53 <0.008 <3 <10
36449 148 150 25 15 60 <0.008 <3 <10
36450 150 152 4 19 55 <0.008 <3 <10
36451 152 154 24 21 60 <0.008 <3 <10
36452 154 156 51 19 94 <0.008 <3 <10
36453 156 158 15 24 62 0.02 4 <10
36454 158 160 58 17 53 0.01 <3 <10
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APPENDIX 5

Thin Section Descriptions



• APPENDIX 5

THIN SECTION DESCRIPTIONS

~'17 0 81

DDH Sample No. SampleDepth

ADI 36455 34.8m
36456 46.2m
35457 n.4m
36461 178.2m
36462 189.4m
36464 287.1m

AD2 36415 42.0m
36416 49.8m
36417 95.0m
36418 107.0m
36419 124.5m
36420 1l0.7m

• 36421 136.6m
36422 192.4m

•



•

•

AD!

36455 34.8m Crystal-rich volcaniclastic sandstone

This volcaniclastic sandstone is comprised of angular, not very reworked crystals of
pyroxene, feldspar and iddingsite altered olivine (± wispy scoria/pumice clasts?).
Alteration includes silicification and sericitisation in the matrix, and minor quartz ±
carbonate veinlets. Secondary quartz-chlorite-feldspar has has formed spherulitic
masses in the matrix. Minor chlorite occurs around some crystals.

36456 46.2m HyalotufT

This sample is highly altered and original fabric has been replaced by quartz-feldspar
and sericite within a sericitic-carbonitised matrix. An even distribution of apparent
pyroxene-feldspar crystals (out! ines preserved) are present in what appears to be an
originally fine grained matrix, such as a tuff. Amphibole alteration is also present in
the matrix.

36457 72.4m Recrystallised hyaloclastite

Remnant textures within a matrix altered and recrystallised to quartz-feldspar­
amphibole suggest that the original lithology was quenched brecciated lava. Altered,
angular crystals of pyroxene and feldspar are commonly replaced with quartz-feldspar
alteration. Some vesicles (?) are now filled with quartz-feldspar and carbonate.

36461 178.2m Mineralisation paragenesis

Quartz-feldspar veins ± chlorite (on margins)
Carbonate
Pyrrhotite-chalcopyrite
Arsenopyrite
Pyrite
Carbonate

36462 189.4m Mineralisation and alteration paragenesis

•

Carbonate-hematite veins
Mineralisation has infilled vugs in quartz-feldspar:

Sphalerite
Pyrrhotite
Chalcopyrite
Arsenopyrite
Pyrite

Late carbonate-chlorite veins, follow and cross cut mineralisation veins.
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36464 287.1 Mineralisation and alteration paragenesis

Carbonate
Galena - sphalerite (traces, replaced by later mineralisation)
Pyrrhotite - pyrite
Quartz - feldspar
Chlorite

AD2

36415 42.0m Spherultic mafic lava

Spherulitic basaltic lava containing phenocrysts of pyroxene, amphibole and feldspar
in a devitrified and spherulitic finegrained groundmass. Coarser phenocrysts of
pyroxene commonly show chilled margins with finegrained pyroxene and feldspar.
Ragged laths and sprays of pyroxene, feldspar and amphibole are present in the
groundmass. Large (up to 8mm) spheroids composed of basaltic lava appear to be
silicified within chilled and devitrified margins. Granular quartz infills fractures and
vesicles. Glassy groundmass is extensively chloritised.

36416 49.8m Hyaloclastite

Quench brecciated lava composed of vesicular, angular to curviplanar shaped clasts.
Vesicles commonly show margins radially lined with carbonate and infilled with
quartz-carbonate. Patches of glassy groundmass show devitrification to bowtie and
plumose shaped spherulites and alteration to chlorite is prevalent. Original pyroxene
and feldspar phenocrysts in more coherent lava fragments are quenched and resorbed,
with reaction rims on margins and fractures dominated by devitrified glass and
chlorite. Secondary granular quartz has infilled fractures between glassy and
porphyritic lava. (Appears to be silmilar in composition and texture to 30417, but
finer grained due to rapid cooling).

36417 95.0m Devitrified lava

Devitrified lava of intermediate composItIOn consists of a glassy and spherulitic
feldspathic groundmass of bowtie and plumose shaped spherulites. Chlorite +/­
sericite has infilled vugs and replaces phenocrysts which were originally composed of
pyroxene, amphibole and feldspar. Some relict phenocrysts of pyroxene and
amphibole show resorbtion on the margins and in fractures. Quartz and amphibole has
infilled occasional vugs, and amphibole alteration is proximal to patchy chlorite.

36418 107.0m Altered mafic volcanics

These highly altered mafic volcanics contain iddingsite altered olivine (with some
apparent olivine texture) in a groundmass dominated by amphibole alteration in fan
and axiolitic shaped overgrowths and spherulites. Some of the amphibole is observed
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cross-cutting the chloritic fabric. Accessory biotite alteration is also observed in
pervasive spray-like masses. Quartz-feldspar alteration infills vugs and is slightly
pervasive in places. Chlorite commonly occurs with minor galena-sphalerite. Clusters
of apatite crystals are present in chloritic patches and as crystallites on altered feldspar
phenocrysts.

36419 124.5m Quenched brecciated lava

Altered quench brecciated lava of intermediate to mafic composition (similar in
composition to 36318) contains phenocrysts of chloritised pyroxene +/- amphibole in
a glassy, vesicular and devitrified groundmass. Some vesicles show radially lined
margins composed of carbonate. Vugs and veinlets are infilled with spherulitic and
spray textured amphibole, granular quartz and amphibole-dolomite.

36420 1l0.7m Mineralisation paragenesis

Alteration and mineralisation overprints the original lithologies, which has
recrystallised in the groundmass to quartz-carbonate +/- perthitic feldspar. Alteration
and mineralisation consists of:
Quartz - feldspar, infilling vugs
Galena
Sphalerite - pyrrhotite - chalcopyrite
Pyrite - arsenopyrite (including late euhedral arsenopyrite + quartz)
Carbonate-hematite-quartz
Amphibole

The sphalerite-pyrrhotite-chalcopyrite mineralisation clearly postdates the galena
phase and is followed by later pyrite and arsenopyrite. Late arsenopyrite forms
euhedral crystals in quartz. This is cut by both minor carbonate-hematite veinlets and
by later amphibole alteration, which occurs in pervasive spray-like masses and also
cross-cuts mineralisation in veins.

36421 136.6m Altered lava

The original lithology is thought to have been a lava or quench brecciated
lavalhyaloclatite of intermediate to mafic composition, which is now highly quartz­
chlorite altered. Relict pyroxene +/- amphibole phenocrysts apparent in a
hyalocrystalline matrix, are resorbed and replaced along margins and fractures with
extensive chloritisation. This is seen particularly in the pyroxene phenocrysts.
Granular quartz is pervasive in fractures, some of which are possibly quench fractures.
Minor secondary dolomite-amphibole alteration appears to have nucleated around
original amphibole phenocrysts.

36422 192.4m Volcaniclastic

An altered and cleaved volcaniclastic breccia containing clasts of irregular shaped
vesicular lava. Clasts are composed of feldspathic-cWorite altered fan shaped
spherulitic lava with fine grained rimmed vesicles which are infilled with silica-



chlorite. Phenocrysts include abraded and chlorite altered pyroxene. Extensive chlorite
± amphibole alteration is present in both the clasts and matrix. Secondary granular

• quartz and carbonate has infilled vugs and fractures.

•

•
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APPENDIX 6

Drill Hole XRD Results
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Appendix 6

XRD SAMPLE LOCATIONS AND DESCRIPTIONS

DDH Sample No. Sample Depth Description

•

•

AD2 36418
36419
36421

ADl 36460
36462
36463
36465

107.0m
124.5m
136.6m
155.0m
I89.4m
242.0m
350.1m

Mineralisation in quartz + amphibole
Host rocks - Mafic volcanics
Mafic volcanics + amphibole aIt. halo
Serpentinite - sediment contact
Alteration in mineralisation zone
Carbonate-mineralisation vein
Chlorite alteration
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1. INTRODUCflON

MINERALOGY OF 7 SAMPLES

1

•

•

Seven samples were received from Nicola McGunnigle of Pasminco Exploration with a
request for mineral identification.

2. PROCEDURE

A portion of each sample was pulverised and analysed by X-ray diffraction.

3. RESULTS

The minerals detected are as follows:

Mineral 36418 36419 36421 36460 36462 36463 36465

Quartz A-SD A-SD A-SD D D CD Tr-A

Plagioclase - - - - - CD A

Amphibole D Tr - SD - A D
(monoclinic)

Muscovite . . . - SD - ?Tr

Biotite A - - . · A ?Tr

Chlorite Tr D D A A Tr A

Talc - A A Tr - - -

Antigorite - - . ?Tr - . -

Dolomite - Tr-A Tr-A - · - -

Calcite - - - - · - Tr-A

Siderite - - - - - Tr-A -

Magnesite ?Tr - - - - - -

Pyrite - ?Tr - - Tr - -

Magnetite Tr - - . Tr Tr -

Amdel Report G218/96 9 November 1995
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Semi-quantitative Abbreviations
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2

• D =

CD =

SD

A

Tr =

Dominant. Used for the component apparently most abundant, regardless of its probable
percentage level.

Co-dominant. Used for two (or more) predominating components, both or all of which are
judged to be present in roughly equal amounts.

Sub-dominant. The next most abundant component(s) providing its percentage level is
judged above about 20.

Accessory. Components judged to be present between tbe levels of roughly 5 and 20%.

Trace. Components judged to be below about 5%.

•

•
Amdel Report G218/96 9 November 1995
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Drill Hole Log - AD2



RD~PASMIN XPLORATION I HOLE No.

DIAMOND DRILL CORE LOG

PROJECT: LUINR EL 17/93 Vertical Scale 1 : 200 Page 1 of 11

DESCRIPTION GRAPHIC

From To LITHOLOGY RL TERRTION MINERRLlSRTION Depth Lith IStrvctures STRUCTURES

~ 0

~
0.00 19.50 INTERSTRATIFIEO VOLCANICS Variably textured BI'OIdl: 1Ra"tte'e:l and

volcaniclastics, lava and lava breccia composed of ollidised
pyroxene andesite. 0-7.0m is oxidised and weathered
bro......n, coarse grained, with phenocl""ysts of pyroxene up to
5mm. Volcaniclastics include fine grained tuffaceous

~~
beds, coarse crystal-rich sandstone and clastic gravel
beds, interstrati fied with brecciated, fragmented and
hyaloclastite lava textures, suggesting deposition in a

~
$ .~subaqueous environment

-

10 V .-/

~0

.~~' BRlII<EH CORE.

FRACTURE. AIJO •

. ~."
Iob:Iente1y [arbonatised. "'1'<J . <:1 • r>
In ...eins and \/einlets. i/'Id . t> . t>.
replacirg ccasional
phenocrysts J> .....

Ic-· .. i'. J
Fine medium grained, laminated tuffaceous

20 .. ' .... .
1~:'1§ e~:'5§ 1\ volcaniclas~ic~t with some silica-chlorite Sligrtly Chloritised. . .. • It. !'.

SligJtly Carbonatised, ~pseudobrecclatlon • •
Grey-green mass flow breccia containing clasts of

Replaci[)fl clasts and . .
crystals. wry millT .. •pyroxene-andesi te and mafic vesicular (?pillow lava) in a lleinlets ~

blue-green fine grained matrix • ~.

" "
' .. ~

Bedded fine grained tuffaceous and sand sized clastics t t:.e::-' BEDDIH:> , A60,
1"'--( -

26.00 34.30
including abraded crystals of pyroxene hj:.-Brecciated and fragmented dark grey green pyroxene rich loXmn ~tl ...ein
andesite lava with minor intermixed fine grained It~---f
tuffaceous sediments ' v ....., -

I"
Scm



RD~PASMIN XPLORATION I HOLE No.

DIAMOND DRILL CORE LOG

PROJECT: LUINR EL 17/93 Vertical Scale 1 : 200 Page 2 of 11

DESCRIPTION GRAPHIC

Fr"'om To LITHOLOGY RL TERRTION MINERRLISRTION Dopth Lith IStru:11res STRUCTURES
anCJeSlT.e lava WI "Loll minor InLermlxet:J Tine graIneD

,( ,\...rtuffaceous sediments
1-~:~

D~-'~:I- 30 ..... ~-....,-,
_1\_ Tuffs c~ted d:ut1Jle.
-}(~( with SlJl""depositicrel

-.;!'7··-.:r, cOOIpaCtion-faultirg
_""!............ I._'-( 'r""/
~-)~.\,-.;'
~-\(T.i(

with 2-30mm clasts
I )'_

3'<.30 '<, .80 Coarser brecciated andesite. r=" --~
(aver"'aging 5mmJ composed of pyroxene andesite. vesicular ' , ",,(>
mafic volcanics and tuffaceous siltstone. vV ~'.. v

- -. r·
'-~~"'... ,~ .... --
~

\ 'V
,p

"'6
'(>.,

'<0
I.>

V MRFIC LRVR Dark: I vesicular and spherultic ?pillowed lava I
f> ,

I>
with fine grained, glassy (?chilled) uplJer margin. Lava f-=- - -

'< 1 .80 '<2.60 Ccrb.:n<rtised. Minor. in mira P.:T'ite in clasts cn:j \oe5ic:les. E IUJ:E FtlJw'BAND[N; F60
contains pyroxene phenocrysts (approx. 8%) in a coarser,
dark ch lor it ic groundmass binis p;rallel to beds ,

C-,I> -- l>

--
,

~- I '

46.85 '<9.00 Cherty. fine grained tuff
1---,...-'
- - -- -

tobierately Cat'bmatised. - - -
In ~ins arw:l veinlets - -

'<9.00 51.80 LRVR BRECCIR Dark grey fragmented andesitic lava, 1-';-'/3 Fragmented am deformed

containing clasts of glassy. vesicular andesite. Upper 50 --~ ':'---":r """
contact is composed of intermixed and fragmented · . 'tV .

(?hyaloclastiC> volcaniclastics and tuff p. 1>. ,"

51.80 53.70 Dark green-grey andesite with 1-10mm sized pale green • . ..~chloritic amygdales, which increase in size in centre of • • •
unit • • • •

53.70 56.00 Brecciated andesite, increasingly fragmented downhole to ,( ,
'--J(\;~,

a finegrained lower contact comprised of 100mm of tuff '-t ........... ---, .....
I-L..l\-~~

,<; M 1<;, 7C n.cl< ncpu· _f <"~,,, 'b , FfllLT, A &0, PUIJ,

5cm

"'1



PASMINC EXPLORATION I HOLE No. RD2
DIAMOND DRILL CORE LOG

PROJECT: LUINA EL 17/93 Vertical Scale 1 : 200 Page 3 of 11

DESCRIPTION GRAPHIC

From To LITHOLOGY AL TERATION MINEAALISATION o.pth Lith IStru:tlNS STRUCTURES

- -, ,"~~-56.00 61.70 Dark grey black volcaniclastic breccia composed of Sli!tltly Se-icitised. FIlLT. R&0. Pug.
angular to sub-rounded clasts of and black mafic e.crtxrme veinlets /> I -grey
volcanics and pyroxene andesite 9 up to 150mm in size , 11'.

'" -
"

<l
I

60 " '"'" ,
Carbonate vein in fault I==~_-~c:: Brecciated. deformed iIfld

61.70 65.00 Fine grained tuffs, commonly deformed by kinking.
""" "'" ffi2slumping and compact ion of beds

en-':, )> r.........~'"",\.
65.00 67.30 Lava breccia ~£"<':._,J~_ ~'_

,'-~ - .
'. J1' ', - ~

67.30 82.20 VOLCANICLRSTICS Dark grey volcaniclastics composed of
(~te~in

.,' tl FR.lT. A 70. Brittle. 'With
angular-subangular clasts of andesi te, ...... ." GI"'b:nate lJE!ingreen pyroxene up .. "
to BOmm, interbedded with fine grained volcaniclastics :. -
and tuffaceous sediment

- 70 t> ""1
y

« y

" V

"
~ v

- - - ,..
.:.. -~- ..',-

'-
~ ....;".:;- •

-
- -

--
80 "!'':!'!'p "'-'m "'"

abLndant ~ite in clasts ;n:j - -
veinll!ts. minor Witl!. - - -- -- -

82.20 91.20 Lava breccia, composed of fragmented dark grey-black ~.~.~~
clasts of pyroxene andesite / y

~ClH...
v ~

5cm



PASMIN EXPLORATION

DIAMOND DRILL CORE LOG
RD~~-----'I HOLE No.

L------------I

PROJECT: LUINR EL 17/93 Vertical Scale 1 : 200 Page 4 of 11

DESCRIPTION GRRPHIC

From To LITHOLOGY RL TERRTION MINERRLISRTION Depth Lith IStru:h.res STRUCTURES

v

v
La-lxInate IJeinlets. minor
chlorite replacement of

""""',

~_.... ~;~- ..
, I I 1\_......:;'- -"'-::~~-

" ,....
v V (>

_ 90 V t>

FIRST QER\IfG:. A&0,

FIRST ClEIMU:. A to.

8RlJ<EN CORE,

FIRST ClER\IfG:. A55,

Jl

, -
,

"
" ,
, /

/ -,
- "
I /

,
100

£::-~
.f jJ

abundant P}"ite-galena in
cp.HII"tz-cartmate lJeins.

massive and cubic galena. 3;':. fire !TE!Y
disseminated galena in silica-albite
veins. miro'" 5P'1alerite. trace P}"ite.

C<ir"I:alate <n:l mira qJal"tz
I.l:!ining

LRVR Grey pyroxene andesite lava with hyaloclastic upper
contact. Lava is fine grained, massive and uniform,
containing 10% pyroxene +/- feldspar +1- amphibole
phenocrysts, and is possibly flowbanded. Lower contact
unclear due to broken core, but is possibly brecciated or
hyaloclastic

91.20 100.00

1-,..-,-,-+_-,----=-+_.,,- ,-__,..-, -,.-_,..-, -jj/lnhnSe illtB"iltion:
100 .oe 116.80 Brecciated. dark mafic lava is mostly overprinted by cream-yellcw s~;nj

extensive alteration, shearing and mineralisation. Lava peNasi~ <fIltJibole:
contains some green ?olivine phenocrysts and lesser biotite alteration:
glomerocrysts silica In 'o'eins (cuttirg

sheilf' pla-es): minor

chlcrite and sericite in sphalerite-galena-;rsef'lOP:rite-chalc~i

IL ""_..---'p_'''''' --1 te-pJTtotite-plJ'ite in Vl!ins em
Fucsite replaci!llli!flt style.

f
F1RST ClEJMH. A45.

Scm

Highly Silicified. )n

lJeins en:! stlld:l..ori: veins.

~irole in patches <rd
lJeinlets. IM'Y mira"
fu::site in patches

,­
sp,alerite-gall!llit""JlFite-arserqJFite
veins <rd spotty galena-wite in siliC4l
\JE!ins. ascicul.,.. ¥'SeCPFite in patdEs.

fI
.IT



PASMINC XPLORATION 1 HOLE No. RD2
DIAMOND DRILL CORE LOG

PROJECT: LUINR EL 17/93 Vertical Scale 1 : 200 Page 5 of 11

DESCRIPTION GRAPHIC

From To LITHOLOGY AL TERRTION MINEARLISATION

""""
L i thlStn..dlres STRUCTURES

fucsite in patdEs

~~~

~I1/ Moderately Silicified. In Shearing OIJerpr;nted bld

116.B< 123.1< Strongly tectonised lava breccia. Pale fawn-brown, fine ....eins cross-cutting galena-w'f'hotite-wite. minor
alt~atial ;oj

grained matrix composed of pulverised, remob i 1ised and <fIIJXlibole <lIteratim, sphalEl"'ite. '"
mineralisation

altered brecc ia , containing clasts of altered and minor fucsitt,

bleached andesite and tectonoclasts in veins devitrificaticn .ro f>
sericitisaticn of matrix

~20
~ D:fE, Rlong ueirs

KxErately Silicified. In
galena in quart: lleins. IV' an:J cleavage. teetonised

stoclcll.a"k lJeins ind
sphalerite-!lalena-~ite. <1

pervasive. 51 i~t to I>
rro::ie!"ate~ito[e

p<lIteratim

123.1< 133.'+' LRVR BRECCIA Mid-grey porphyritic mafic volcanics Slig,tly Silicified. massil.'E! sphalerite-galena. "I

containing medium-coarse grained phenocrysts of pyroxene
Sli~tly Silicified, In &> q

and amygdales infilled with silica and chlorite.
Fragmented lower contact patches. carmonly g-eater

in clasts than mat..il<. V

mirD" QH1z 'o'eins. '"modeI'ate a/Tllhibole <n:l
c>mirD" cblomite alteratim

oca.rs in veinlets <n:l '<I

5P"CI.:JS. decreasing in V'
atuldana! dlll&.rilole

~30
'Q

t>
p ~

-
\ ',' , ,-

"
/t _)- ' .... '-• v ..

Bedded volcaniclastic sandstone-siltstone ,"1
ILtj:EJi11:19 :~ LRVA S i lica-chlor i te altered dark green pyroxene andesite !'b:i!r'ately ChIOl"'itised.

lava with interstertial and devitrified spherulitic glass Silica in fractll"'eS cn:I e. I ,
vesicles. modeI'ate

micrite. mirD" afIli1ibole I
ilf'ld cil"bcnate alteratia'l.

sligrtly 5el"icitic
, I

,
/ ,

139.BC 151.9C BRECCIR Composed of angular to sub rounded clasts of rbFately D1lcritised.
rernctlilised !JliD""~ ;nj massive ~'+O

h ~'

5cm

o
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PASMINC XPLOAATION I HOLE No. RD2
DIAMOND DRILL CORE LOG

PROJECT: LUINR EL 17/93 Vertical Scale 1 : cOO Page 6 of 11

DESCRIPTION GRAPHIC

From To LITHOLOGY RL TERRTION MINERRLISATION Depth Lith IStructures STRUCTURES

139.B( 151 .9C BRECCIR Composed of angular to sub-rounded clasts of "kxIl!rately O1hritised.
rerrw:tJiJised 9"l"1lO""ilPd <nl massiw f-l40 L

vesicular andesite, pyroxenite and argillite up to 120mm, ~tely Sericitised. g>-po-PJ"SP •

"averaging 8-10mm, in a mid-grey coarse grained matrix Sligytly Silicified. t>
""which contains subhedral crystals of pyroxene. Rmygdales Sliifrt ~ibole

and vesicles are infilled with chlorite in places. From <lIteratim
V t> "1.q8.8m, fine-coarse grained volcaniclastics coarsen

downhole to volcaniclastic breccia
V to

/> V

t;>
"-.I

FIRST ctERI/FE{, ASO,

Moderately O1loritised. --150 ~

!'tlderately Sericitised.
~Slightly Silici1ied. •

151.90 155.0( LRVR Medium-coarse. slightly f lowbanded • porphyritic lava ,
I /

flows contaimng phenocrysts of pyroxene. and , ,
interstratified with breccia

~
... r

Cirbooate veinlets I , / FUJ'",mtJIMG A43,
155.0C 163.5( Breccia I>V'

Some pseld:Ibrecciaticn
t>with incre<lSE!d ccrtmate V

\lelnirg

Sligrr ccrl:xoate lJeinirg p 4

..l60
Q

V'

V

I>- - .163.5C 168.6( Fine grained, black. sericitised sediments rb:lerately Sericitised. ---
MOOerately Chloriti~. - - FIF6T CLEAVffE, A 40,
Slig-tt cal"b:nate veinirg - -

9'end and deformed ZCfle
- -

- FlUT. A GO, Pug,--- - .- - HilT. Pug,

- -
00 .. '" ••

5cm ..,



RD~PASMIN XPLORATION I HOLE No.

DIAMOND DRILL CORE LOG

PROJECT: LUINR EL 17/93 Vertical Scale 1 : 200 Page 7 of 11

DESCRIPTION GRAPHIC

From To LITHOLOGY RL TERRTION MINERRLISRTION Depth Lith lStn..ct1.res STRUCTURES

FIUT. R 70. Pug. Rnd
168.6e 219.80 VOLCRNICLRSTICS Mid-dark grey, bedded, fine-coarse

J
mil'O' fr rrt<;-

volcaniclastic sandstone and breccia containing clasts of
f-170

q
v Sheared ;nj defc:nned zonevEsicular andesite and interstratified tuffaceous

sediment. Sheared and deformed zones prevalent I> ?a,'(is of anti/Sl)1fcrm

v """"'"
0'

v
v

v
Oefcnned zone, cleClllage

I> 1> A30

v

Ca'tmatised. In s-.ec."'ed
cn::I defcnred zone

v

Patchy. marble-tE!lCtured
..180silica. overprinting nu::h V-

of original texture

v

v
[<rI:JOI\afe-quarfz veins and Ii: "ite miror gall!lla Sheared \/Oicaniciastics
fucsite v

mtensely sheared zone
Quartz-carbonate veins in
shear and stcd:J..o'ic V-

v
v

"..

f-190 - - -- -
v•

v t-
V

P FIRST ClfRVR6E. A60,

Cill"txmtHJlS"tz 'Jeins cn::I 1lJdu1.... PFite-sphaler-ite in qa-tz v
focsite carOOn<ltl! '-'?ins. g;alw in QJaMz veins. t7 fIllS! CLEfII'R6E. A40.

r- v Hi!tlly deformed
Sli!tltly Sericitised. In
cleavage pl<n!S, milU'" p v V

Scm

ot.- .~

o



RD~PASMINC EXPLORATION 1 HOLE No.

DIAMOND DRILL CORE LOG

PROJECT: LUINA EL 17/93 Vertical Scale 1 : 200 Page 8 of 11

DESCRIPTION GRAPHIC

From To LITHOLOGY AL TERRTION MINERRLISATION 0ep1t1 Lith lStru:tl.res STRUCTURES

c1~ pl<W1eS. mira
t> 1/ FR.U..T. Rubbly,pel"\lasi'R chlorite and

r~I"::ing cryshls. minor " slickensides on exposed
carbonat£! lleinlets "",

" 17

~OO
po

..
V

v

P

<7
v

I> "
~10 1>

P "
".';

- -- - FIRST ClERIIf[£. A &0.

t> CI_
~ v

v
'"

I> "
~20

v 17

219.BC 210.0( LAVA Grey, porphyritic t uniformly textured unit with Mircr carbonllte ;nd silica

coarse black phenocrysts or chloritised phenocrysts and in \Il!inlets If

altered an-euhedral pyroxene phenocrysts in a fine 1/

grained, pale grey matrix. Phenocrysts increase in
abundance downhole, from 7-10% in patches, to 2S~ near QLlilI"tz veining. fucsite in ~ ~

lower contact. From 243 .Om, the unit is mid grey-green c1l!iIViIl}! iIr'CIl.Il:l fuJlt an:l tra:e galena in lpiII"tz vein.

:~~oured with greenish siliceous fine grained patches. filling IJU9S in quartz
trace DlJ'itl! in sheared zone. " ...~ , om" o~,,,"n tn R~~ \lll!in

Scm

.., c



RD~'PRSMIN XPLORATION I HOLE No.

DIAMOND DRILL CORE LOG

PROJECT: LUINA EL 17/93 Vertical Scale 1 : 200 Page 9 of 11

DESCRIPTIO N GRAPHIC

From To LITHOLOGY AL TERRTION MINERALISRTION Depth Lith IStMJCtures STRUCTURES

coloured with greenish siliceous fine grained patches, filling \lugs in q,Jartz -and pyroxene phenocrysts up to 8mm. \/i!ln trace Wite in sheiNd ztne. FR.lT, IUbly
\\

Chloritised. Sligrt to ,..
rro:Ierate in patches

'l
<-

::

fc30 "'" ...,..

"
1/

'"II
:;.

/I

II

'" ::
.<'40 If

'"
'" /I

"
/I

~

"'=derately Silicified, In \I I;
patches

..
247.0C 249.7C Brecciated finer grained porphyritic unit as above, with ::

siliceous-ehloritic amygdales

"~

249.7 286.1 C VOLCRNICLRSTICS Dark green, medium coarse grained mafic f'bjerately Sericitised. .<'50

volcaniclasl les, composed of interstrati fied bedded 5:me silicificaticn of V

siltstone-sandstone. Coarser volcaniclastics are vesicular clasts. -
crystal-rich, containing pale and d~rk pyroxene(?) and chhritisation of ...esicles V

. '"

I"
Scm



PASMINC XPLORATION I HOLE No. RD2
DIAMOND DRILL CORE LOG

PROJECT: LUINA EL 17/93 Vertical Scale 1 : 200 Page 10 of 11

DESCRIPTION GRAPHIC

From To LITHOLOGY RL TERRTION MINERRLISRTION Depth Lith IStroch.res STRUCTURES

crystal-rich, containing pale and dark pyroxene(? ) and chloritisaticn of lleSic1es
chlorite-silica altered amygdales. Some cherty bands of in clasts "siltstone have been post-depositiona lly faulted
(compacted) and are also present as clasts in coarser
unit. Numerous thin, fawn cherty bands are present from v FIRST CLEfMU:. AGO.
273.0m

Cirbcn:ano 'Jein "
Minor carb::rlate ...einlets

v

.c60 v

v

v

v

V
FIRST CLEAIIfG:, AGO.

1.c70
v'

llLB"tz-artrrate vein with
V

mira fLCsite minor chalcDplJ"ite trace arset'IOPFite
FIllT. Puj.

tobi::ratelySi Iicified. In tra:e of galena in silica. v
veins. with grey listing

Q,UiI"tz veins cn:l \Il!inlets, minor wite-dekOll\l'ite-galere in v
pnIl1el and cf"05s-cuttirg quartz veinlets. FlRST D..EA\IIR, A&0.

c1e;wage v'

v'

,f

f<!80

Scm
~I

o



PRSMINC XPLORRTION I HOLE No. RD2
DIRMOND DRILL CORE LOG

PROJECT: LUINR EL 17/93 Vertical Scale 1 : 200 Page 11 of 11

DESCRIPTIO N GRRPHIC

From To LITHOLOGY RL TERRTION MINERRLISRTION ""'h Lith lStru:tLreS STRUCTURES

.<'80

" "
"
"

"
286.10 289.8C LRVR/DYKE Dark grey, uniformly textured, equigranular SI ightly Si lica-albite. triD! dlalapJ"'ite in silica-albite ~

medium grained igneous rock containing dark 5ubhedral 'Jeln. /J.
phenocrysts (undislinguishable)

71
-p

"5li!t'tly Silicified. 1<'90
;I «

289.8C 294.0C CLRSTICS Cleaved and deformed medium-fine grained Sli!tJtly cleaved
Sligrtly Carblmtised,

sediments containing dark, spotty corroded crystals Sligrtly Sericitised. In
(8-10%) and subangular clasts of lam inaled chert. up to cleClllage plCf"eS
40mm

Carbonate-quil'tZ' lJeins
ab..OOant. with mira
fLCsite and 5ec~
cet'l:on:ate l,Ieinlets Highly clea.e:l F60

ea. cot """"""

~OO

I-
Scm

". -,
!-.~

~i

1--­
o
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•

•

•

APPENDIX 8

Arthur Dam Grid 'C' Horizon Soil Geochemistry Results

"'·1~·l{)n
........ ~ \J ,_



• Igc samp local n local e Cu Pb •Zn Ag Mn As Au Sn •W
36515 400 -300 76 <3 72 <1 652 1 <0.008 7 <10
36517 400 -280 13 <3 80 <1 780 9.2 <0008 <3 <10
36519 400 -260 50 <3 85 <1 882 33 0.008 5 <10
36521 400 -240 124 <3 115 <1 563 5.4 0.008 <3 <10
36523 400 -220 13 <3 176 <1 728 2 <0.008 5 <10
36525 400 -200 80 <3 114 <1 424 3.1 <0.008 4 <10
36527 400 -180 23 <3 71 <1 605 2.3 <0.008 <3 <10
36529 400 -160 70 24 120 <1 617 11 <0008 <3 <10
36531 400 -140 55 12 101 <1 549 6.2 <0.008 4 <10
36533 400 -120 79 30 146 <1 378 18 <0.008 5 <10
36535 400 -100 55 <3 121 <1 1296 6.3 0.008 6 <10
36537 400 -80 53 11 84 <1 779 6.8 <0.008 <3 <10
36539 400 -60 56 47 158 <1 443 11 <0.008 7 <10
36541 400 -40 54 47 121 <1 634 16 <0008 6 <10
36543 400 -20 27 77 176 <1 456 21 0.01 4 <10
36545 400 0 28 106 241 <1 346 26 <0.008 9 <10
36547 400 20 42 50 184 <1 340 8.5 0.01 6 <10
36549 400 40 35 57 233 <1 386 46 <0.008 <3 <10
36551 400 60 33 833 1234 <1 480 259 <0.008 4 <10
36553 400 80 60 748 1041 <1 694 191 <0.008 14 <10
36555 400 100 25 190 1200 <1 954 190 <0.008 8 <10
36557 400 120 12 44 144 <1 302 19 <0.008 <3 <10
36559 400 140 28 10 66 <1 222 17 <0.008 8 <10
36561 400 160 39 28 234 <1 380 18 <0.008 5 <10
36563 400 180 62 120 170 <1 294 50 <0008 8 <10
36565 400 200 32 251 163 <1 309 47 0.009 8 <10
36567 400 220 43 39 542 <1 977 69 <0008 22 <10
36569 400 240 52 9 83 <1 374 7.7 <0.008 4 <10
36571 400 260 45 33 82 <1 360 12 <0.008 <3 <10
36573 400 280 4 6 138 <1 298 20 <0.008 10 <10
36575 400 300 5 31 125 <1 86 25 0.008 9 <10
36577 300 -300 44 18 99 <1 633 6.9 <0.008 <3 <10
36579 300 -280 26 3 68 <1 632 6 <0.008 <3 <10
36581 300 -260 35 10 67 <1 250 4.8 <0.008 <3 <10
36583 300 -240 36 <3 64 <1 746 0.7 <0.008 <3 <10
36585 300 -220 59 <3 74 <1 747 1.4 <0.008 5 <10

Page 1



•wSnAuAsMnAg•ZnPbCuIgc samp local n local e
36587 300 -200 62 11 85 <1 795 3.5 0.011 5 <10
36589 300 -180 36 <3 130 <1 900 1.9 0.01 <3 <10
36591 300 -160 141 <3 119 <1 728 1.5 <0.008 4 <10
36593 300 -140 37 <3 110 <1 796 1.3 <0.008 <3 <10
36595 300 -120 26 <3 88 <1 697 1.5 <0.008 <3 <10
36597 300 -100 72 12 181 <1 484 1.9 <0.008 6 <10
36599 300 -80 140 8 166 <1 464 7.2 <0.008 <3 <10
75801 -300 0 53 <3 49 <1 649 2.2 <0.008 7 <10
75803 300 -60 42 8 197 <1 1017 6.3 <0.008 5 <10
75805 300 -40 46 31 135 <1 866 14 <0.008 <3 <10
75807 300 -20 69 27 94 <1 788 14 0022 6 <10
75809 300 0 196 503 318 <1 741 75 <0.008 5 <10
75B11 300 20 78 4B 233 <1 633 33 <O.OOB 4 <10
75813 300 40 92 9 621 <1 925 11 <0.008 8 <10
75815 300 60 51 36 214 <1 347 6.7 <0.008 <3 <10
75817 300 80 53 214 255 <1 715 50 <0.008 8 <10
75819 300 100 142 175 962 <1 772 50 0.015 5 <10
75821 300 120 50 82 282 <1 389 15 0.016 12 <10
75823 300 140 45 58 143 <1 278 18 <OOOB 14 <10
75825 300 160 14 44 27 <1 78 6 <O.OOB 15 20
75B27 300 1BO B2 144 252 <1 108B 2B <0.008 12 <10
75829 300 200 62 87 233 <1 411 25 <0.008 13 <10
75831 300 220 42 79 166 <1 264 23 <0.008 13 <10
75833 300 240 67 39 97 <1 671 26 <0008 10 <10
75835 300 260 25 39 95 <1 213 19 <0.008 12 <10
75837 300 280 72 108 158 <1 317 42 0.012 12 <10
75B39 300 300 40 48 229 <1 401 52 <0.008 9 <10
75841 420 0 38 149 251 <1 378 48 <0.008 6 25
75B43 440 0 14 33 147 <1 334 B.6 <0.008 5 <10
75845 460 0 58 14 168 <1 456 <0.5 <0.008 <3 <10
75847 480 0 56 138 711 <1 934 50 <0.008 8 <10
75849 500 0 62 367 269 <1 136 192 <0.008 12 <10
75851 520 0 56 31 106 <1 296 18 <0.008 12 <10
75853 540 0 45 689 70 <1 150 50 <0.008 28 <10
75855 560 0 17 9 60 <1 206 1.1 <0.008 <3 <10
75857 580 0 17 25 90 <1 141 21 <0.008 6 <10

•
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•WSnAuAsMnAg•ZnPbCulocal e
75859 600 0 40 43 121 <1 414 5.5 <0.008 4 <10
75861 620 0 14 93 748 <1 700 42 <0.008 11 <10
75863 640 0 25 21 68 <1 157 <0.5 <0,008 <3 <10
75865 660 0 21 14 72 <1 404 <0,5 <0,008 6 <10
75867 680 0 26 4 52 <1 343 <0.5 <0.008 5 <10
75869 700 0 18 7 41 <1 244 <0.5 0,011 <3 <10
75871 -300 0 29 <3 53 <1 531 <0,5 <0.008 4 <10
75873 300 -120 31 3 81 <1 671 <0.5 <0.008 <3 <10
75875 300 -280 45 54 167 <1 426 50 <0,008 11 <10
75877 -300 0 38 3 52 <1 640 <0,5 <0.008 <3 <10
75879 400 100 25 166 1147 <1 871 124 <0008 5 <10

• 19c samp local n
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FIG. No.
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I km

Waratah
Reservoir
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Woratoh

I'"

River

~1710G
E.L. 17/93 - LUINA JV

LEGEND

GEOLOGY

SCALE 1125,000 I

Volcaniclastic lithicwacke, siltstone, mudstone
and tholeiitic basalt (correlate of Crimson Creek Formation)

Areas of dominantly basalt.

Quartzwacke and minor mudstone
(possible correlate of the Success Creek Group)

Serpentinized, layered peridotite and pyroxenite.

Siltstone; mudstone and calcareous siltstone
(correlate of the Amber Formation)

Quartz sandstone with minor mudstone and granule conglomerate
(correlate of Crotty Formation)

Limestone and impure limestone with variable texture
(correlate ot the Gordon Limestone)

Massive and pillow aphyric basalt flows, commonly brecciated
(Iow-titatium Tholeiitic)

Porphyritic (c.>rth~pyroxene, chromite), high-magnesium andesite,
commonly With pillow and breccia flows.

Indurated quartz sandstone, siltstone and mudstone
(correlate of the Oonah Formation)

Schistoze quartz sandstone, siltstone and mudstone
(correlate of the "Whyte Schist")

Tonalite and associated rocks.

Serpentinized dunite with areas of interlayered pyroxene-bearing dunite.

" " \

QUATERNARY

(61~ Marsh and swamp deposits; alluvium; river gravels.

TERTIARY

(57)~ Tholieiitic and alkali olivine basalt.

(91~ Sediments

DEVONIAN

(17)~ Porphyritic fine to coarse-grained biotite granite/adamalfite.

(35) ~ 8bm
~ .0 f-­

(231 W Elba

CAMBRIAN

(20)~ Fine to coarse-grained gabbro.

1461~ Massive ultramafic cumulate.

Igneous Rocks

TERTIARY

1571 0 Tholeiitic and alkali olivine basalt.

1
65IW
1421~

1491~

PRECAMBRIAN

1131~

1641~

DEVONIAN/SILURIAN
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