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The major exploration activity on EL 12/88 in the period August 1990 to August
1991, was the drilling of hole BYl (562.45mJ near the Bastyan Dam. The hole was
designed to test beneath massive basemetal sulphide boulders in the Hangingwall
Epiclastics on the southern shore of Lake Rosebery, and for the possible
occurrence of the Rosebery Host Rocks at depth just above the Rosebery Fault.

Hole BYl did not intersect any significant mineralization or the Host Rocks. It
It encountered traces of In and As in black shale and limestone bands, with best

intersections of 0.5m @2.1% In, 0.1% As, and 13.5m @0.5% In.

Geological points of interest in the hole were the atypical nature of the lower

part of the Hangingwall Epiclastics which contain interbeds of carbonate-rich

'Dundas Group like' sediments, and the low-angle east dip on the Rosebery Fault,
hi9hlighting a9ain the listric shape of this major structure .

Other exploration work carried out in 1990-91 included: detailed geological
mapping in the Bastyan area; a high-resolution aeroma9netic and radiometric
survey of the entire EL; semi-regional gravity survey on Mt Black; preliminary
geophysical/structural interpretation of the EL; new aerial photography and
preparation of computer-generated topographic baseplans; lithogeochemical and
petrological studies, and environmental rehabilitation.

Elements of the structural picture emerging from the magnetic and gravity
surveys are the most significant results from the 1990-91 work. These carry
important implications for future exploration. Strong evidence points to the
Bastyan Dam vicinity being the prime target area on the EL. The prospective
zone extends east to the old Langdons Pb-ln-Ag working.

At Bastyan a fundamental sub E-W structure, positioned along the old Pieman
River, is intersected by a strong NNW trending structure cutting across the

western face of Mt Black. This structural setting is exactly the same as at
Rosebery Mine. Further, the rocks at Bastyan are part of the Rosebery Mine

sequence, and contain unequivocal evidence that massive sulphides formed in the

vi ci nity.
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A buried N-S basement margin is postulated from gravity data to exist under the

western flank of Mt Black. This junctions with the Pieman E-W lineament in the

area of the old Cutty Sark and Langdons workings. A large magnetic anomaly just
east of Cutty Sark is considered to be part of a known zone of magnetite-pyrite­

chalcopyrite mineralization that occurs in the volcanics above and along the

line of the inferred basement margin.

Work on the EL in 1991-92 is recommended to concentrate on the Bastyan area and
as far east as Langdons. Structural mapping, lithogeochemical sampling and

further refinement of the geophysical/structural interpretation, is required ln

the lead-up to the proposed drilling of a deep hole into the northern dam

abutment structural block. Like BY1, the hole would aim to test for the source

of the massive sulphide debris in the Hangingwall Epiclastics near the dam.

Further east, the Cutty Sark magnetic anomaly and the general Cutty Sark ­

Langdons area, warrants sampling and mapping.

The semi-regional gravity coverage is recommended to be completed with three

further traverses on the eastern slopes of Mt Black, and SG, magnetic

susceptability and lithogeochemical data need collecting from the core of the

Austmin drillholes on Mt Black.

The magnetic and gravity data indicates the volcanics on Mt Black are an

east-dipping thrust wedge at least 2.5km thick. The volcanics are apparently

more variable than shown in existing mapping. Currently, there are no
exploration targets in these rocks and no work is recommended in this area of

the EL. However, the situation could change with the recommended further

processing and analysis of the geophysical data over the EL.
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2. INTROOUCTION

This report catalogues work done on the

the period August 1990 to August 1991.

coming 12 months is also outlined.

Mt Black EL 12/BB, Western Tasmania, In

The proposed work programme for the

•

•

The Mt Black EL is the subject of a Joint Venture between Austmin Resources NL

(the EL holders), and Pasminco Exploration (the contributors and programme

managers). The EL covers 21 sq km of Cambrian Mt Read Volcanics immediately

north and east of the Rosebery Mine Lease - see Figures 1 to 4. The principal

targets of the exploration programme are auriferous basemetal massive sulphide

bodies similar to those of the Rosebery deposit.

Most of the EL covers the extremely rugged and thickly vegetated Mt Black massif

which rises to an elevation of 929m. Vehicle access to this area is very

limited and drilling requires helicopter support. The western part of the EL
has reasonable vehicle access but is still heavily vegetated and rugged.

Units of the Rosebery Mine sequence occur on the EL near the Bastyan Dam and

this area has been the principal focus of exploration during 1990-91. Mapping
was undertaken at Bastyan late in 1990 to enable drillholes to be designed to

test the sequence. Despite severe logistical difficulties posed by the hydro

dam and lake, five potential drillsites were identified - see Figure 9.

In early 1991 drillhole BYl (562.45m) was put down on the southern shore of Lake

Rosebery near the dam, to test beneath outcropping massive sulphide boulders in

the Mine Hangingwall Epiclastics unit. Lithogeochemical, petrological, SG and

magneti c susceptabil ity data, were co 11 ected from the drill core.

Other exploration work on EL 12/88 during 1990-91 included:

* High resolution helicopter-borne aeromagnetic &radiometric survey of the EL.

* Semi-regional gravity survey over Mt Black.

* Consultant's geophysical/structural interpretation of the EL area based on
the magnetic and gravity data (Leaman, 1991).

* Aerial photography coverage of the EL in colour and black &white,

photogrammetry, and preparation of computer-generated topographic baseplans.
* Monitoring of the rehabilitation of the 1989 Mt Black drillsite 5 by Austmin.
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• 3. TENURE

The Mt Black EL covers 21 square kilometres adjoining the Rosebery Mining Lease.

The Licence was first granted on 2nd September 1988 to Austmin Resources NL and

Climax Mining Ltd, for a renewable one year term. It was renewed in September

1989 and 1990, and a further one year renewal is being sought from September

1991.

Climax withdrew from the Joint Venture in March 1990 and were replaced in May

that year by Pasminco Exploration, who are currently managing work done on the

EL.

Within the EL boundary 1.5 sq km of land in the vicinity of the Bastyan Dam is

vested in the H.E.C. The Licencee has the exploration rights to this area but

work undertaken here is subject to the approval of the H.E.C. The EL and the

~ H.E.C. vested area are shown in Figure 2.

•
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• 4. EXPENDITURE

Total expenditure on EL 12/88 during the twelve month period to 30th June 1991

was $150,869. Total expenditure on the EL since its granting in 1988 is now

$472,955.

Details of 1990-91 expenditure are as follows:

$

Personnel: salaries, wages and on-costs

Travel &Accomodation

Geological Contractors

Geophysical Consultants, including image processing

Petrography

Analytical Services

• Track cutting, Gridding
Photogrammetry &Aerial photography

Drillsite access, Earthmoving

Drilling: contractor, core processing, storage etc.

Aeromagnetic survey

Gravity survey, including topographic survey control

Drafting services

Stores &Supplies

Vehicles, Plant & Equipment

Rehabilitation (including Austmin expenditure of $3,180)

Tenement costs

Office costs

Administration, Management Fee

TOTAL

•

15,282

779

19,070

909

1,613

2,818

1,720

8,683

6,590

50,688

9,855

4,069

887

1,451

1,657

3,586

600

7,189

13,426

$150,869
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• 5. PREVIOUS EXPLORATION

The vigorous activities of the old prospectors in the Rosebery mlning district

resulted in less than half a dozen minor basemetal showings being found in the

ground covered by EL 12/88. These all occur ln the Cutty Sark area to the north

of Rosebery and lie within the Mine sequence or the lower parts of the overlying

Mt Black Volcanics. There are no known old workings on Mt Black itself.

Most previous systematic exploration of the area presently covered by EL 12/88

was done while it was part of EZ's EL 1/62, in the period between 1962 and 1988.

In the latter half of its tenure, EZ were joined on EL 1/62 by Joint Venture

partners Getty Oil (1978-1985) and Billiton (1985-1988).

•

•

As can be seen in Table 1, the work done by EZ and its partners falls into two

catagories:

1. Broad scale geochemical and geophysical surveys over the dacitic to

andesitic lava pile on Mt Black. (This area has very difficult access).

2. More-detailed surveys, including drilling, along the northern extension of

the Rosebery Mine sequence (the relatively accessible Cutty Sark area).

On Mt Black itself exploration did not turn up any significant targets until the

1986 Billiton UTEM survey obtained several weak responses. These were

subsequently drilled by the C1imax-Austmin JV in early 1989, with four barren

holes totalling 869m. The UTEM responses were attributed to rock type contrasts

(Hine & Scott. 1989).

Although EZ, Getty and Billiton drilled six holes in the Cutty Sark vicinity,

only one hole, Getty's CS1, falls within the boundaries of EL 12/88. Apart from

elevated Zn values in shale lenses within the Hangingwall Epiclastics unit, none

of these holes intersected any mineralisation of note.

However, the exploration at Cutty Sark discovered two features of the geology

which bear on the prospectivity of the ground now covered by EL 12/88:

a) The Rosebery Host Rock horizon trends towards the area (Purvis, 1990).

b) Large boulders and rafts of massive basemeta1 sulphides exist in the

Hangingwall Epiclastics in two separate localities near the Bastyan Dam.



• •
TABLE 1

EL12/88 - SUMMARY OF PREVIOUS EXPLORATION

•
TCR YEAR COMPANY

87-2752 19B7 Bi 11 i ton-EZ

86-2622 1986 Bi 11 i ton-EZ

85-2516 1985 EZ-Getty

85-2313 1984 EZ-Getty

82-1738 1981 El-Getty

80-1468 1980 EZ-Getty

80-1411 1979 EZ-Getty

79-1366 1979 EZ

79-13012 1 9 79 EZ

75-1126 1975 EZ

73- 959 1973 EZ

72- 864 1972 EZ

71- 7B5 1971 EZ

65- 407 1965 EZ

(From Austmin 1990)

WORK DONE

UTEM, CSAMT Robb1es Ck, 1 DDH
RED87-1 (601m)

UTE::t.,,\ 22 loops over ELI/52, select
SIRDTEM, BLEG gravels

Mapping creek sampling VLF, mags­
Mt Black; DDH'S Cutty Sark. Sobad; 1

D;~hem III; UTEM, 2 DOH's-Cutty Sark;
VLF - Mt Slack; DOH - Bobadtl;

JP, soil samples, pits at Mt Sale;

Langdons, Mt Sale mapping;
soils, grad. IP

Aeromagnetics. photogeol INPUT
Rosebery JP, soi 15., mapping-Cutty
Sark; mags, IP 50i ls, map Mt Sale area

Dipole-dipole IP Mt Black

Gradient array EIP, magnetics­
Mt Black., Langdons, Mt Sale

IP, soil sampling Bobadil area

Mapping, TURAM, IP. DDf1's Aosebery area

Selected Tura1r Airborne EM, magnetics

Geol, mapping; reg stream sampling Cu,
Pb, Zn, Mn

Selected IP surveys

RESULTS

InterSect 41m shear zone with magnetite pyrite

Numerous weak UTEM responses recorded

No significant mineralisation in DOH's;
weak EM respOnses

NO significant minera11sation in DDH's
Best intercept 20m @ O.32%Zn

No significant anomalies recorded

Soil anomalies, magnetic anomalies
Cutty Sarli.

IP responses downgraded

Numerous IP responses recorded

Cu, Pb, Zn anomalies recorded

Palaeogeographic model outl ined

Several weak conductOrs defined

Pb, Zn, Mn anomalies recorded;
low density
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6. 1. STRATIGRAPHY

6. GEOLOGY

·The Mt Black EL comprises a largely east-dipping and east-facing sequence of Mt
Read Volcanics, of broadly Lower to Middle Cambrian age and rhyolitic to

andesitic composition. The eastern bulk of the EL is made up of the Mt Black

Volcanics, while the narrow westward EL corridor cuts across the northern

extension of the RoseberyMine sequence (see Figures 4 &5). The sequence can be

summarized in descending stratigraphic order as follows:

Ht BLACK VOLCANICS

Rhyodacitic to andesitic lavas, intrusives, breccias. Minor epiclastics.

Essentially unmineralised .

.'~ ---------------Upper Thrust---------------

East-dipping. Associated magnetite-pyrite(-chalcopyritel mineralization.

ROSEBERY MINE SEQUENCE
Incompletely represented on EL 12/88. Units present:

Hangingwall Epiclastics

Crystal-lithic sandstones &breccio-conglomerates. Some shale/siltstone bands.

Minor basemetal sulphides.

Quartz-Feldspar Porphyry Intrusive

Altered, with minor pyrite.

Mine sequence units possibly present (known 550m south along-strike from ELl:

Black Shale

'Crystal Sandstone/Lava' (CSL)
Host Rocks (Altered tuffaceous sediments. Host to Pb-Zn orebody 2100m S of ELl

Footwall Sequence

---------------Rosebery Fault--------------­

Major east-dipping thrust. Unmineralised.
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'. West of Rosebery Fault:

DUNDAS GROUP SEDIMENTS

Stitt Quartz ite

Quartzose sandstone. Unmineralized.

Chamberlain Shale

Deformed pyritic black shale and minor quartzose sandstone.

The Dundas Group is ascribed a Middle to Upper Cambrian age and regarded by

Corbett &Lees (1987) and others, as younger than the volcanics in the Rosebery

area. However, recent evidence from hole BYI suggests at least some of these

sediments were deposited contemporaneously with the volcanics (see Figure 10).

This is discussed further in Section 7.

• 6.2. STRUCTURE

See Figure 5. Most of the volcanics on EL 12/88 lie on the 45 0 east-dipping

eastern limb of a major anticline (the Rosebery Axis). This regional feature

extends 20km from Hercules to Pinnacles, just east and parallel to the Rosebery

Fault. In the Bastyan area the anticline has a northerly plunge of 200
.

Drilling in the Rosebery area has shown that the eastern fold limb is

consistently upright to a level at least 700m up into the Mt Black Volcanics

(the limit of drilling). No structural information could be obtained from the

massive dacitic lavas/intrusives encountered in the 1989 Austmin drilling

further east on Mt Black. However, the recent gravity interpretation suggests

the Mt Black Volcanics continue to dip eastwards all the way across the EL

(Leaman 1991 - see Appendix 5).

~ The western edge of the volcanics has been thrust westwards over the buried

margin of the Dundas Trough. This western edge is marked by three major

parallel thrusts which, near surface at least, parallel the dip and strike of

the volcanic sequence.

9
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~ The largest structure, the Rosebery Fault, forms the actual contact between the

volcanics and the Dundas Group sediments further west. Recent drilling north of

Rosebery has shown that this thrust is listric, flattening and cutting across

the volcanics at depth. It also has a low-angle southerly plunge (see Figure

6). Respectively 6DOm and 1100m to the east of the Rosebery Fault lie the

Subsidiary Thrust and the Upper Thrust - the latter on the contact between the

Mine sequence and the Mt Black Volcanics. Evidence suggests these latter

structures are probably listric splays off the Rosebery Fault.

Mapping and drilling shows that the area around the Bastyan Dam is one of

considerable structural complexity, which has yet to be fully resolved. See

Figures 9 & 10. In the southern dam abutment at Bastyan the western fold limb

is present on surface. The thick Hangingwall Epiclastics unit is exposed on

both fold limbs, which explains why it makes up most of the surface outcrop

here. Sub-surface, the western fold limb is apparently faulted out by the

Subsidiary Thrust. However, on the northern side of the dam the Rosebery Axis

and the western limb of the fold both appear to have been faulted off against

~ the Rosebery Fault.

This indicates the existence of a major, but as yet unmapped, E-W structure

broadly coinciding with the position of the dam and old Pieman River. This 1S

supported by the findings of the geophysical interpretation, which indicate

there are some important deep-seated structures here and that, very

significantly, the structural setting around Bastyan shows similarities to that

at Rosebery (Leaman 1991 - see Appendix 5).

6.3. MINERALIZATION

There is as yet no known in situ mineralization of consequence on EL 12/88. The

vast majority of the Mt Black Volcanics which make up the bulk of the EL appear

to be devoid of sulphides, although they contain widespread magnetite. Known

primary sulphide showings in the Rosebery Mine sequence on the EL are relatively

4It minor, but near the Bastyan Dam these clastic rocks contain coarse debris from a

massive basemetal sulphide body (or bodies).
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• 6.3.1. Mineralization in the Mt Black Volcanics

11

•

Although the majority of the Mt Black Volcanics are barren, there are several

areas on the EL where they do host minor mineralization:

Cutty Sark 1 Langdons:

Two well-known mineralized occurrences lie within the basal parts of the Mt

Black Volcanics on the southern shore of Lake Rosebery. These are the Cutty

Sark group of old Cu-Au-Bi workings, and the Langdons Pb-Zn-Ag-Au prospect 1.5km

further to the ENE. See Figure 4.

The Cutty Sark mineralization occurs within daciticlandesitic lavas as a tight

grouping of intensely chloritised patches, typically la-30m across, containing

disseminated and veinlet sulphides. Dump sampling by Billiton in 1986 obtained

values up to 4.5% Cu, 0.95g/t Au, 34g/t Ag and 0.53% Bi. The high bismuth

values are not typical of Cambrian volcanogenic mineralization in the Mt Read

Volcanics, although the other metal values are.

Langdons comprlses sulphides in brecciated quartz-siderite fissure fill hosted

by a sequence of altered andesite lava, volcanic breccia and cherty

volcaniclastic sandstone (Randell et al, 1986). The fissure strikes east-west

(F.FitzGerald, pers comm 1991). Billiton outcrop sampling got values up to 24%

Pb, 1.5% Zn, 4.8g/t Au, 530g/t Ag and 0.33% As. Apart from the gold value, the

metal ratios are not dissimilar to the mineralization at Farrell, which is

regarded as Devonian age but formed from dissolved Cambrian sulphides (Solomon

i.!1. Burrett & Martin, 1989).

The recent geophysical work (Leaman 1991, see Appendix 5), suggests the Langdons

and Cutty Sark mineralization is associated with deep-seated E-W structures

positioned along the old Pieman River.

• Pieman Road Zone:

Along the northern boundary of the EL in the Bastyan area there is widespread

minor pyritization of the Mt Black Volcanics - see Figure 4. While there are
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occasional thin Pb-Zn veins with quartz-siderite gangue which are probably of

~ Devonian age, most of the sulphides are apparently associated with the southern

end of a sericite-pyrite alteration zone extending 2km north to the Chester

pyrite deposit.

Murchison Highway Zone:

In the SW corner of the EL there is a small zone of pyritization in Mt Black

lavas exposed in road cuts along the Murchison Highway 2km east of Rosebery ­

see Figure 4. Early EZ soil and rock chip sampling failed to detect any base or

precious metals in the zone.

The pyritization is believed to be due to a buried spine of Devonian granite,

one of several which are inferred from the gravity data to exist sub-surface

just south of the Rosebery deposit (Leaman, pers comm 1990).

Summit Zone:

~ About lkm NE of the summit of Mt Black, a zone of strong chlorite alteration

contains magnetite-hematite and minor pyrite. As mapped and sampled by Getty

and Billiton in the period 1984-86, the alteration occurs within dacitic to

andesitic lavas, volcaniclastics and sediments, containing traces of Zn and As.

Austmin drilled the zone with hole MBD4 in 1989, encountering strongly

chloritised 'dacite porphyry' with thin dolerite dykes. Both rock types are cut

by quartz-chlorite-calcite veinlets, containing magnetite-hematite and rare

pyrite. Sampling showed the zone is totally devoid of base or precious metals.

The Upper Thrust Zone:

Extending northwards for at least 2km from the vicinity of the Rosebery Mine is

a zone of patchy magnetite-pyrite-chalcopyrite mineralization within altered and

deformed dacitic to andesitic lavas, just above and parallel to the Upper Thrust

at the base of the Mt Black Volcanics. The zone is apparently associated with

early movements of this structure.

~
The zone has not yet been shown to extend onto EL 12/88, but a recently located

aeromagnetic anomaly east of the Cutty Sark workings suggests it does (see

Section 7.4.2.). The best known development of the zone is at AMG 5,377,000mN -
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only 600m south of the EL boundary. Here, it gave a UTEM response which

• Billiton drilled in 1987 (hole RED 87-1), intersecting patchy magnetite-pyrite

over a 70m interval. Unfortunately, base and precious metal values were low

(best intersect: 0.4m @0.13% Cu, 0.12gft Au). On the surface above the hole is

the best outcropping expression of the zone - the old Hawkesbury workings, where

selected dump samples assayed to 1.2% Cu &0.23gft Au (Randell et al 1986).

6.3.2. Mineralization in the Rosebery Mine Sequence

Massive Sulphide Debris at Bastyan:

•

The most significant indications of mineralization on the EL are within the

Rosebery Mine sequence at Bastyan, where large boulders and rafts of massive

basemetal and pyritic sulphides are located within debris flows of the

Hangingwall Epiclastics unit.

The locations of the two main occurrences are shown in Figure 9. Both were

exposed as a result of H.E.C. excavations during the contruction of the dam ln

the early 1980's, and are now submerged beneath Lake Rosebery. Small sulphide

clasts (-30mm) are not uncommon elsewhere in the HW Epiclastics at Bastyan.

The major occurrence comprises a group of at least five massive sulphide rafts,

the largest of which, according to H.E.C. files, is 8.5 x 1m. It is clear from

H.E.C. photographs and descriptions that the sulphide rafts were only semi­

lithified at the time of incorporation into the HW Epiclastics. Unfortunately,

no samples of the sulphide material were collected.

The other important sulphide occurrence lies on the southern shore of Lake

Rosebery about 350m SE of the first, and at normal lake level is covered by

about 3m of water. It comprises a group of massive sulphide boulders up to 2m

diameter, some of which are deformed suggesting they were only partly lithified

at the time of incorporation into the HW Epiclastics (FitzGerald, pers comm).

'. The author sampled these boulders during a period of low lake level in 1986, for

maximum values of 35.5% Zn, 0.8% Pb, 0.25gft Au, 20gft Ag, 0.07% As and 0.1% Sn

(Randell et al, 1986). The high Zn:Pb ratio and presence of Sn is not
representative of normal Cambrian volcanogenic mineralization in West Tasmania.
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The HW Epic1astics at Bastyan tend to be much coarser than at the Rosebery Mine,

2.5km further south. Rafts of shale and siltstone up to 50m long are not

uncommon, and there are occurrences of bou1dery debris-flows. Because of its

coarseness, this debris (particularly the sulphides), is not believed to have

been transported more than a few hundred metres.

As has been well documented (Purvis ~ Randell et a1, 1986), evidence points to

a southward sediment transport direction for the Cambrian units. Thus the
source of the massive sulphide debris at Bastyan could perhaps lie north at

depth (down the 200 N plunge) from the known occurrences. However, the evident

structural complexities and presence of lake and dam make this area extremely
difficult to drill.

Other Mineralization in the Mine Sequence:

There are widespread minor basemeta1 sulphides and pyrite in the Hangingwa11

Epic1astics and Quartz-Porphyry units in the Bastyan area. Most of the shale

lenses and rafts contain minor fine disseminated and vein1et sphalerite

(+pyrite), giving typical values of 4m @0.92% Zn (hole BD1), and 13.5m @0.5%

Zn, 0.02% As (recent hole BY1).

In 1986 8i11iton sampled pyritic parts of the quartz-porphyry unit and found

traces of gold and silver (up to 0.57gft Au and 46gft Ag).



0(;')-<
... , .. '....

7. RESULTS OF 1990-91 WORK

15

•

The 1990-91 exploration programme centred around the drilling of hole BY1.

Other activities included detailed mapping in the Bastyan area, aeromagnetic,

radiometric and gravity surveys, a geophysical/structural interpretation of the

EL area, petrological and lithogeochemical studies, preparation of topographic

base plans from new aerial photography, and monitoring of rehabilitation work.

7.1. DRILL HOLE BY1

Between January and March 1991, hole BYl was put down to 562.45m on the southern

shore at Lake Rosebery. The location of the hole is shown in Figure 9 and the

completed drillsection in Figure 10 .

The hole was designed to test beneath outcropping massive basemetal sulphide

boulders in the Hangingwall Epiclastics and for the possible occurrence of the

Rosebery Host Rocks at depth just above the Rosebery Fault - see Figure 7 (the

interpretative drill section drawn prior to the drilling of the hole). The

summary log of the hole is shown in Table 2.

BYl collared in the Mt Black Volcanics, went through the Upper Thrust at 60m and

into the Hangingwall Epiclastics. In the hole the latter contain no sulphide

bodies or clasts as seen on surface, the only mineralization being minor Zn

values in a band of black calcareous shale, assaying 13.5m @0.5% Zn, 0.02% As.

(This shale 1S also mineralized on surface above the hole in the very minor old

'Robbie Burns' workings).

At 282m the hole passed through a highly disturbed zone (correlated with the

Subsidiary Thrust on surface), and into a sequence atypical of the Hangingwall

Epiclastics. While this sequence does contain normal HW-type crystal-lithic

~ sandstones, these are interbedded with carbonate-cemented quartzo-feldspathic

sandstones and impure limestones, more reminiscent of Dundas Group sediments

west of the Rosebery Fault. The intermixture of units is a primary depositional

feature and not structural.
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TABLE 2

SUMMARY LOG OF HOLE BYI

HT BLACK VOLCANICS

Amygdaloidal dacitic lava to 33.7m, then tuffaceous siltstone.
Minor py, locally 2% in siltstone.

16

58.9 - 60.5m: MAJOR FAULT (The 'Upper Thrust'). Highly broken. Minor py.

60.5 - 281. 7m: HANGINGWALL EPICLASTICS

60.5 - 106.3m: FINE CRYSTAL-LITHIC BRECCIO-CONGLOMERATE Minor py.

106.3 - 159.9m: RHYOLITE LAVA Minor veins py-gn-sp in upper 15m.

159.9 - 219.1m: INTERCALATED VOLCANICLASTICS &SEDIMENTS Deformed &silicified
volcaniclastics, tuffaceous claystone and xyl sst. Minor py-sp.

219.1 247.9m: CALCAREOUS BLACK SHALE 1-3% sp-py-gn-aspy, most in carb veins.

247.9 - 281.7m: INTERCALATED CRYSTAL SANDSTONE &CALCAREOUS BLACK SHALEe Sst: minor dissem sp-py. Shale: 1-2% py-sp, in carb-qtz veins.

281.7 - 283.3m: DISTURBED CONTACT ZONE Probably the 'Subsidiary Thrust'.

283.3 - 507.3m: MIXED SEQUENCE

283.3 - 302.5m: DETEXTURED FINE DACITIC VOLCANICLASTIC Trace dissem py-sp.

302.5 - 317.5m: BLACK SHALE &GREY SILTSTONE 3% sp &py.

317.5 - 333.4m: QUARTZO-FELDSPATHIC SANDSTONE Minor to 1% sp-py.

333.4 - 408.1m: CRYSTAL SANDSTONE, QUARTZO-FELDSPATHIC SANDSTONE, CALCAREOUS
SHALE, &MINOR LIMESTONE To 3-4% py-sp-aspy in 1st conglomerate

408.1 - 507.3m: SILICIFIED &DETEXTURED CRYSTAL-LITHIC SANDSTONE Trace py.

507.3 - 508.5m: ROSEBERY FAULT Brecciated mixture of rocks above &below. 1% py.

508.5 - 562.45m: DUNDAS GROUP

(e 508.5 - 553.6m: HIGHLY DEFORMED BLACK GRAPHITIC SHALE (Chamberlain Shale)
Patchy syngenetic py -av 2-3% (up to 10-15%) to 526m.

553.6 - 562.45m: FINE QUARTZOSE SANDSTONE (Stitt Quartzite)
Numerous interbeds of deformed black shale. Trace py.

END OF HOLE
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• In places this mixed sequence contains minor disseminated pyrite-sphalerite­

arsenopyrite, concentrated in thin limestone stretched-pebble conglomerate bands

and calcareous shale. Best intersect was 0.5m @ 2.1% Zr" 0.1% Pb, 0.1% As, but

there were several zones up to 2m @ 0.7% Zn.

No Host Rocks were intersected in the hole. Within the mixed sequence, two

detextured sandy sub-units which superficially show some resemblance to Rosebery

Footwall Sequence, have lithogeochemical values which are unequivocally from HW

Epiclastics (see Section 7.2. I.

At 508m the hole intersected the Rosebery Fault at an RL about 100m higher than

expected. The unmineralized 1.25m zone of brecciation and crushing has a dip of

2S oE in the hole, which is considerably less than the 380 E dip for the fault at

surface in this area, highlighting again that the fault is listric, ie: it is

flattening with depth.

West of the Rosebery Fault the hole passed into units of the Dundas Group: the

• highly deformed black graphitic and pyritic Chamberlain Shale, and the Stitt

Quartzite.

Above the Rosebery Fault the sequence in the hole dips 50 -70 0 E. Apart from

local reversals around visible folds in some shale bands, facings are to the

east (uphole), indicating the sequence is upright. How the mixed sequence in

the hole between the Subsidiary Thrust and the Rosebery Fault correlates with

the west-facing de textured Hangingwall Epiclastics outcropping on surface

between these structures, is not known. The 1imestones and quartzo-feldspathic

sandstones in the hole have not been seen on surface. See Figure 10.

7.2. LITHOGEOCHEMISTRY

Five samples were taken of core from hole BY] and analysed for a comprehensive

range of trace elements and oxides, to determine the level of hydrothermal

• alteration and to assist in rock identification. The geochemical results are

shown on page 14 of Appendix 1.

There is extensive silicification, bleaching, carbonatisation, sericitisation
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and detexturing of the rocks in the Bastyan area, both on surface and in the

... drillhole. This alteration is particularly strong in the southern abutment of

the dam, beneath which BY] was drilled. The cause of the alteration and

detexturing has been the subject of some debate.

The lithogeochemical values from the BYl samples, especially those for Na 20

which range from 2.7% to 4.1%, and the Alteration Index* values which range from

37 to 60, indicate the level of genuine Cambrian hydrothermal alteration is low.

Green (1990) uses the value for 10,000 Rb divided by K20 to determine the level

of Devonian alteration in the Rosebery area, with values of 70 or more being

indicative of substantial Devonian input. The BYl samples all have values for

10,000 Rb / K20 of between 37 and 47, indicating the Bastyan detexturing and

alteration is not related to a Devonian intrusion.

...

...

The geophysical interpretation based on the gravity and magnetic data also sees

no evidence for Devonian granite subsurface in the area north of Rosebery

(Leaman, 1991). This point is further confirmed by the 10,000 Rb / K20 values

of between 24 and 61 in drillholes between Bastyan and the Rosebery Mine, none

of which indicate any appreciable Devonian alteration effects. (However, it is

interesting to note that the higher values are in holes at depth closest to the

Mine - Devonian granite exists at depth immediately south of the orebody).

Two lithogeochemical samples were taken from an extensive detextured and altered

interval of in the lower part of BY1, to assist in identifying the rock

associat.ion. These samples, at 422.75m and 476.4m, were of sandy

feldspar-phyric volcaniclastics with some slight similarities both in hand

specimen and thin section to the Rosebery Footwall Sequence (although the

presence of minor phenocrystal quartz was noted, which is not a normal feature

of the Footwall Sequence).

Green (1990) showed that the Rosebery Host Rocks and Hangingwa11 Epiclastics

tend to have higher Ti/Zr ratios than the Footwall Sequence, which is also more

uniform. He quotes Ti/Zr ratios for all Footwall samples as being between 5.6

and 9.4 .

*
The Alteration Index: A. I. 100 x (K20 + MgO)

(Na20 + CaO + K20 + MgO)
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~ A compilation by the author of Ti/Zr v SiOZ for Footwall and Hangingwall

samples in a spread of drillholes north of the Mine is shown in Figure 8. The

samples of Footwall Sequence have Ti/Zr values in the tight range of 6.Z7 to

8.18. (Visually, the Footwall in this area appears of very homogeneous

composition and the geochemistry is confirming this).

Hangingwall Epiclastics in the same drillholes have Ti/Zr ratios ranging from

6.95 to lZ.69, with clear indications of two major groupings - one with Ti/Zr

ratios and 5iOZ values essentially the same as the Footwall and the other with

much higher Ti/Zr ratios but lower 5iOZ. The two samples of Host Rocks also

show this division. This suggests the HW Epiclastics and Host Rocks are partly

derived from the same source as the Footwall Sequence and partly from some other

volcanic source of markedly different composition.

The two detextured samples from BYl have Ti/Zr ratios of 12.58 and lZ.69,

clearly indicating they are from the Hangingwall Epiclastics and not the

Footwall - see Figure 8. Although taken over 50m apart, the chemical signatures

~ of the two samples are almost identical and they are obviously the same

rock-type.

7.3. GEOLOGICAL MAPPING

Detailed geological mapping was carried out at Bastyan prior to the drilling of

BY1, mainly to enable the design of possible future drillholes. Five potential

drillsites were identified, including that subsequently used by BY1. The

geology of the Bastyan area, and the drillsites, is shown in Figure 9.

The mapping demonstrated that major structural changes take place in the Mine

sequence between the northern and southern abutments of the dam, ie: along the

position of the old Pieman River. The evidence points to a fundamental, broadly

E-W striking, structure or zone of dislocation in this area, but no mappable

structure has yet been delineated on the ground .

• As mentioned in Section 6.2., the structural change involves the relative offset

to the west of rocks on the northern side of the river, with the loss of the
anticlinal axis and western fold limb against the Rosebery Fault. (The axis and
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both fold limbs are present on the south side of the river). It is possible

~ that the structural change comprises a broad zone of ductile deformation rather

than a brittle fault, but it is hard to see how a ductile zone could be

responsible for the amount of observed change over the short d1stance involved.

The general vicinity of the structural offset at Bastyan is marked by three

features not noted elsewhere:

1. Extensive strong silica-seric1te-carbonate alteration and associated

detexturing.

2. Thick quartz-ankerite veins, commonly with shallow dips.

3. A conjugate set of cleavages, with near-parallel strikes but with steep east

and west dips. These are best developed towards the western end of the

southern dam abutment, but are also present in thin sections of the core

from the upper part of BY1, several hundred metres further east .

• 7.4. GEOPHYSICAL SURVEYS

Full detai ls of geophysical surveys carried out in 1990-91 are given in

Consultant David Leaman's preliminary report (Leaman 1991), which appears 1n

Appendix 5. Only a brief summary of the work done, the results and Leaman's

findings, is provided here.

7.4.1. Work Done

•
Geophysical work carried out on the EL this year included:

A high-resolution helicopter-borne aeromagnetic and radiometric survey,

flown February 1991, over the EL area south and east of 5 378,000mN /

381,000mE. (The rest of the EL had already been covered by surveys flown in

February-March 1990).

2. A semi-regional gravity survey over Mt Black, mainly in the area west of
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380,000mE. Although done in late 1990, results were not available until

4It June 1991 due to delays in the completion of survey levelling. (Note, the

Bastyan area was covered by gravity in early 1990).

3. Preliminary interpretation of the magnetic and gravity data by Consultant

David Leaman.

4. Collection of SG and magnetic susceptability measurements on core from hole

BY1. (These are tabulated in Appendix 2).

The gravity and magnetic surveys were designed to extend and integrate with the

existing geophysical coverage Pasminco has over the greater Rosebery area. As

with this previous work, the principal aims of the 1990-91 surveys were to:

* Define alteration zones within the volcanics.

* Assess the structural controls.

4It

*

*

Aid mapping of the volcanics.

Identify mineralized signatures if present.

7.4.2. Results and Leaman's Conclusions

On Mt Black itself, the magnetic

that the geological character of

shown on present geological maps.

4It

According to Leaman, the latest magnetic survey shows considerably improved

feature recognition and location over the 1986 Mines Department survey.

Processing of the magnetic data is still in progress. There are no plans at

present to process the raw radiometric data.

A major magnetic anomaly exists over Mt Black Volcanics immediately east of the

Cutty Sark workings. The anomaly is over lkm long, with a trend slightly east

of north. Although this anomaly is apparently shallow, the source is not known.

The author considers that the anomaly may be the northern continuation of the

zone of magnetite-pyrite mineralization associated with the Upper Thrust further

south, even though the trend of the Cutty Sark anomaly is away from the Thrust.

(See Section 6.3.1. and Figure 4D, Appendix 5).

and to a lesser extent the gravity data, show

the volcanics is nowhere near as homogeneous as

The Mt Black Volcanics are evidently varied
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and lensey, with an overall easterly dip right across the EL. They apparentlyI'" form a shallow wedge with a maximum thickness of 2.5 - 3km, floored by the
east-dipping Upper Thrust / Rosebery Fault. The bulk of the Mt Black Volcanics

have negligible magnetic properties (Leaman, 1991).

Structurally, several important trends and linears are delineated by the

geophysical surveys (see Figure 7 in Appendix 5). Of most significance is a

fundamental sub E-W structural zone positioned along the old Pieman River near

the northern boundary of the EL. The old Langdons and Cutty Sark workings, and

the northern dam abutment at Bastyan, all broadly lie on the zone, which extends

further east and west. A NNW trending structure extending along the western

face of Mt Black, through the Hawkesbury workings and intersecting the E-W one

in the vicinity of the dam, is also considered to be significant.

•

...

In work with gravity and magnetic data in the Rosebery area since 1986, Leaman

(lg86a, 1986b, 1987), has shown that a major E-W structural zone and its

intersection by NNW trending structures, apparently exerted some control on the

location of the Rosebery deposit. The structures can be seen in Figure 7,

Appendix 5. Leaman considers the E-W structure was the fundamental Cambrian

'mineralizer'. This structure also later exerted control on granite intrusion

in the Rosebery area during the Devonian.

On EL 12/88 the sub E-W structure along the Pieman River exactly parallels the

one at Rosebery, 4km further south, and also shows a spatial relationship with

known sites of mineralization. At Bastyan, its intersection with a NNW trending

structure (one of Leaman's 'critical nodes'), mirrors the structural setting of

the Rosebery deposit. The E-W structure is regarded by Leaman as the most

significant in terms of future exploration on the EL.

According to Leaman, modelling of the gravity data suggests a correlation

between the buried edge of shallow PreCambrian basement (to the east under Mt

Black) and outcropping mineralization in the overlying volcanic rocks, both on

the EL (Cutty Sark / Langdons), and at Rosebery itself. He places the basement

margin in the vicinity of 379,000 - 380,000mE, extending broadly N-S .

(The author would here note that the Upper Thrust zone of magnetite-pyrite

(-chalcopyrite), which although apparently of little economic consequence is

actually the most extensive zone of mineralization known in the Mt Black

Volcanics, lies directly above Leaman's postulated basement margin and extends
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along it for at least 2km. The lkm long Cutty Sark magnetic anomaly, probably

~ the northern continuation of the Upper Thrust zone, also lies above the inferred

basement margin.)

Leaman concludes:

1. Sub E-W and NNW trending structures have been defined and are important.

Mineralized sites in the volcanics on the EL can be linked to these

structures or their intersections ('critical nodes').

2. All known mineralization on the EL 1ies in the general vicinity of a

postulated buried basement boundary, which suggests this is exercising a

fundamental control on location of mineralization.

3. The Mt Black Volcanics are lithologically variable, dip east at moderate

angles and are depth limited, with a maximum thickness between 2.5 -3km.

They are cut off by the Rosebery Fault or associated east-dipping thrusts.

~ 4. No evidence of alteration responses is seen in the geophysical data.

Leaman recommends up to 3 further gravity traverses on the eastern face of Mt

Black, and that the gravity and magnetic data be further processed and analysed,

particularly to more accurately define basement structures and other linears.

He also recommends exploration focus on sites involving the intersection of

significant trends, especially the sub E-W, NNW and basement junctions.

Although Leaman doesn't say so, at the present state of knowledge on EL 12/88

this implies concentrating on the general area between Bastyan and Langdons.

7.5. PREPARATION OF NEW BASEPLANS

In January 1991, the entire EL was flown for new aerial photography. The work

was done as part of a contract between Pasminco and H.E.C. Enterprises for the

~ latter to produce a new set of computer-generated topographic baseplans for the

greater Rosebery area.

The aerial photography involved colour at 1:10,000 scale, and black &white at



1:22,000 scale. The black &white photography was used by the H.E.C. in the

... computer-controlled photogrammetry to produce a set of topographic baseplans at

scales ranging from 1:2,500 to 1:10,000.

The computer tapes have been provided to Pasminco, enabling new plans to be

printed in future on the Company's computer at any scale required .

...

...
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8. ENVIRONMENTAL REHA8ILITATION

During 199D-91 two pro9rammes of environmental rehabilitation followin9

exploration activities, were in progress on the EL:

1. Monitoring of rehabilitation of 1989 Austmin drillsite 5 on Mt Black.

(Programme under the management of Austmin Resources).

2. Rehabilitation of dri11hole BYl site at Bastyan.

(Pasmincol.

8.1. MONITORING REHABILITATION OF AUSTMIN DRILLSITE 5, MT BLACK

Austmin's report on the continuing monitoring of the rehabilitation of drillsite

5 appears in Appendix 4.

Drillsite 5 is located 1.7km NNE of the summit of Mt Black, at 5377,OOOmN,

381,250mE. It comprises a 2250m2 cleared area and 250m bulldozed access track.

The site was formed in January-February 1989 but was never actually used for
dri 11 i ng.

The site was rehabilitated in April 1990 and a two year monitoring programme

began in July 1990. The monitoring is being carried out by Botanical Consultant

Alan Gray of Hobart. Grey made 3 site visits during 1990-91, to set up and

monitor site observation stations.

Full details of the monitoring techniques and results are given in Appendix 4.

Grey regards the progress of rehabilitation as very satisfactory with healthy

regrowth. Local cuttings of King Billy Pine (Athrotaxis selaginoides), taken
from the vicinity of drillsite 5 during December 1990, were propagated in Hobart

and 32 were planted back on the site in April 1991.
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Pasminco hole BYl was drilled on the southern shore of Lake Rosebery near the

Bastyan Dam, in January-March 1991. The BYl site was chosen with the full

realization that a special effort would have to be made to minimize the

environmental impact of the drilling. See Plate 1.

The drillsite lies on a small scrub-covered peninsula jutting out from the

southern shore of Lake Rosebery. It is almost totally surrounded by water and

the hole collar is only 1m above full lake level. The ground at the site is not

the natural surface, the area having been heavily modified by H.E.C. quarrying

and logging operations during the building of the Bastyan Dam around 1980. The

original forest cover on the site was probably removed at this time.

Steps were taken to mlnlmize environmental damage during site preparation and

drilling, and to facilitate rehabilitation of the site. The programme was

discussed with the H.E.C. prior to drilling as the site is on H.E.C. vested

land. All environmental work on the site was supervised by Pasminco's Senior

Technician, Hans Rae.

Steps taken to minlmlze environmental impact included:

1. Minimal clearing and site earthworks using an excavator, with retention of

as much of the scrub cover as possible, in order to screen the site from

view from the lake.

See Plate 2.

2. Use of an existing bulldozed logging track for access for the rig, without

upgrading to 4WD standard. Daily access for men and materials during

drilling was by boat or walking only. Core and rubbish was removed by boat.

•
2. Formation of plastic-lined ring drain and outer low bund around perimeter of

site to contain all drilling effluent and cuttings.

3. Pumping of drill effluent from the ring drain to a deep sump constructed on

old Getty drillsite CS1, 350m south and uphill from the BYl site. Drainage
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from the sump passed through a straw-lined channel to trap oils and greases.

On the completion of drilling in mid-March 1991, ~ rubbish and equipment was

removed from the site. The vacant site was then re-covered with stockpiled soil

and a vegetative mulch (see Plate 3), and replanted with seedlings of
Eucalyptus, Acacia and Leptospermum species. (These seedlings were raised in

Pasminco's Rosebery nursery from locally-derived seed). See Plate 4.
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• 9. DISCUSSION

Some results of the 1990-91 programme carry important implications for future

exploration on the EL. Leaman's delineation of a fundamental sub E-W structure

along the position of the old Pieman River is very significant, given the

apparent 'deep-seated mineralizer' role of an identical structure at Rosebery

Mine.

•

The existence of this fundamental lineament is confirmed not only by the

structural picture at Bastyan (see below), but also by the atypical signatures

of the "Cambrian" mineralization along it: the high Bi at Cutty Sark, the ~vi ~W-,[.tl«1

'Farrell-like' Pb-Zn-Ag values at Langdons, and the traces of Sn in the massive Wi yul!y':/
sulphide boulders at Bastyan. These 'anomalies' are suggestive of other,

deep-seated, fl ui d inputs - some of whi ch are apparently Oevoni an.

In the vicinity of the Bastyan Dam this fundamental E-W structure is intersected

by a strong NNW trend, forming what Leaman terms a 'critical node'. The NNW

structures are implicated in the location of mineralization elsewhere in the

volcanics, including Rosebery. The structural setting at Bastyan is exactly

analogous to that at Rosebery Mine. Identification of this situation is the

most significant result from exploration to date on the EL.

Attention is already drawn to the Bastyan area by the outcrop there of the

Rosebery Mine stratigraphy and the presence within it of basemetal massive

sulphide debris. (This combination was the reason hole BYl was drilled).

So, the prime area on the EL on the basis of stratigraphy, lithology and

existing mineralization, is also the prime area on the basis of structural

setting. Clearly, future exploration on the EL has to be directed foremost at

the Bastyan area.

What is equally clear is that exploration at Bastyan will not be easy. Quite

• apart from the very real difficulties posed by the lake and dam, the local

structure is complex and not fully understood at the present time. There are

obvious major structural changes between the southern and northern abutments of

the dam, with the changes apparently taking place across a broadly east-west
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axis somewhere in tIle position of the old rlver. This is undoubtably a

manifestation of Leaman's fundamental E-W structural zone.

The rocks at Bastyan are notable for their extensive detexturing, silica

flooding, and associated sericite-carbonate alteration. They contain numerous

thick veins of quartz-ankerite. Lithogeochemical studies have shown that the

detexturing and alteration is apparently not of Cambrian hydrothermal orlgln nor

is it due to a Devonian intrusive. The most likely cause seems to be the

intensity of structural deformation concentrated in the local area.

This level of deformation suggests any mineralized body at Bastyan could be

heavily modified - possibly even totally dismembered. Such a body could have an

irregular shape and unconformable orientation. It may be remobilized and

injected into overlying, otherwise barren, stratigraphy. Thus, although the

structure and stratigraphy are similar to that at Rosebery, there could be

danger in thinking that any orebody at Bastyan must also be similar to Rosebery.

At the present time, the existence of massive sulphide debris in the Hangingwall

Epiclastics at Bastyan points to this unit, or units lower in the Rosebery Mine

stratigraphy, being the prime targets to host mineralization in this area.

However, an example that changes can perhaps be expected, is the Chester pyrite

deposit 2.5km north of the dam. Chester is sitting within units that can

basically be equated with the Mt Black Volcanics, at a higher stratigraphic

level than the Mine sequence.

It is here worth mentioning that the heavily detextured Hangingwall Epiclastics

around the dam may lend themselves to oxygen isotope sampling, to try and map

out any probably-unrecognisable zones of Cambrian hydrothermal alteration.

Green (1990) states: "oxygen isotopes offer the greatest potential for the

recognition of geochemical anomalies related to Cambrian hydrothermal activity

in the post ore sequences." At Rosebery, Green showed that oxygen isotopes were

the halo indicator extending the greatest distance from massive sulphides.

Oxygen isotopes work best in areas free of Devonian granite-related alteration

effects and Bastyan fits that requirement.

The zone between Bastyan and the postulated basement margin around Cutty Sark ­

Langdons (Leaman, 1991), along the Pieman River E-W structure, is also an

important exploration target. While the Cutty Sark and Langdons mineralized

occurrences in themselves do not appear to be significant, they are indicators
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of a structural setting that may prove of economic importance.

The largest zone of mineralization in the Mt Black Volcanics, the Upper Thrust

magnetite-pyrite zone, follows the buried basement margin northwards from

Rosebery for 2km, and possibly for 4km if the Cutty Sark magnetic anomaly proves

part of the zone. This very large and strong magnetic anomaly is sited over the

intersection of the postulated basement margin and the Pieman River E-W

structure, and obviously warrants further examination.

The remainder of the EL has little to recommend it on present knowledge. There

are no known targets or prospective areas within the volcanics on Mt Black, and

the geophysical/structural interpretation by David Leaman suggests they are too

thick (2.5km at least), to consider exploration of the possible underlying

Rosebery Mine sequence.

However, completion of the gravity coverage on Mt Black, as recommended by

Leaman (1991), is warranted to improve knowledge of the structural picture.
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1. The Bastyan Dam vicinity is the prlme target area on the EL. The prospective

zone extends Z.5km east to the old Langdons Pb-Zn-Ag workings.

At Bastyan, the structural setting is identical to that at Rosebery Mine,

the stratigraphy is part of the sequence hosting the Rosebery orebody, and

there is unequivocal evidence that massive sulphides formed in the vicinity.

2. Elements of the structural picture emerging from the geophysical surveys

have a very important bearing on the economic potential of the EL area. The

validity and relevance of these structures is confirmed by the way they

integrate with aspects of the known geology, especially the location of

known mineralization.

•
3.

4.

5.

Most significant amongst these structural elements is a fundamental E-W

lineament along the old Pieman River, particularly its intersection at

Bastyan with a NNW structure (a 'critical node'). This 'node' is an exact

repetition of the structural setting of the Rosebery deposit.

A postulated buried basement margin, orientated N-S at approximately

380,OOOmE, is also exercising control over known mineralization. The area

around the Cutty Sark and Langdons workings, where the Pieman E-W structure

intersects the basement margin, is prospective as a similar situation also

occurs at Rosebery. An obvious target here is a large magnetic anomaly

immediately east of the Cutty Sark Cu-Au-Bi workings, which is apparently

part of a 4km long zone of magnetite-pyrite-chalcopyrite mineralization

within the volcanics directly above the basement margin.

Exploration at Bastyan will not be easy due to logistical dificulties posed

by the hydro dam and lake, and problematic geology caused by the strong

local structural deformation. Future drilling may have to be directed more

at structural rather than stratigraphic targets.

• 6.
The magnetic and gravity data suggest the volcanics on Mt Black are an east­

dipping wedge at least Z.5km thick, floored by the Rosebery Fault thrust

complex. The volcanics appear more lithologically variable than shown in

current mapping. There are no known exploration targets in these rocks.
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the massive

the dam,

the complex

that

•
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It is recommended that work in 1991-92 be concentrated in the area around the

Bastyan Dam, and east as far as the old Langdons working (see Figure 4).

At Bastyan, detailed structural mapping, combined with lithogeochemical and

oxygen isotope sampling, with further refinement of the geophysical/structural

interpretation, is recommended prior to the drilling of a deep drillhole into

the northern dam abutment structural block.

The primary aim of this drillhole would be to test for the source of

sulphide debris which occurs within the Hangingwall Epiclastics near

but an important secondary purpose is to gain further information on

subsurface structure of the geology. To this end, it is recommended

orientated core be obtained in all future drilling in this area.

The magnetic anomaly east of the Cutty Sark workings requires ground checking

and sampling, to establish its geological context. The Cutty Sark to Langdons

area requires mapping with emphasis on structure, and sampling for assay,

petrology and lithogeochemistry.

The semi-regional gravity coverage of the area east of the summit of Mt Black

should be completed by carrying out the three traverses recommended by Leaman

(1991, - see p15, Appendix 5).

The aeromagnetic and gravity data should also be further processed and analysed

to try and locate other 'critical nodes' (intersection of important linears).

To assist in this, SG and magnetic susceptability measurements need to taken of

the core in the four Austmin drillholes on Mt Black. This core should also be

sampled for lithogeochemistry.
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Plate 1

Hole BY1 in progress near Bastyan Dam,

March 1991. View looking NW.

Plate 2

View of BY1 site from Lake Rosebery.
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Plate 3

BY1 site after drilling,with replaced soil and vegetative mulch.

Plate 4

Planting Eucalyptus, Acacia and Leptospermum

seedlings amongst the mulch on the rehabilitated BY1 site.
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APPENDIX 1

LOG OF DRILL HOLE BY1
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25,5 - 27, I 1.6 100 carbonate.
27,1 -28.5 1-!4 100 Olz-carb-chlor veins throughout -leached. IImonllic &e vuggy tn Olt areas.
28,5 - 30,0 1.:55 90 Strycture: Gen fractured a. broken. badly In places above 12.5m &. below 22m. esp artlund strong fault 26.5 -
30.0 -31.5 c-,1.5 100 29.2m wher-e leva strongly c1e8Ved (70· ILeA) &. detelClured to n 9r sericite schtst with qtz-lImontte veins.
31.5 - 34,S 3.0 100

Basal contact ilDPllronlly normal beddl"9. sharp &. sl Irreg. 6S·/lCA.
,.

3~.5 -35.1 _?6 100
:55.1 -37.1 2.0 100 S.mples: 84055A • 21.4m - petrology; 8~OS56. 21 .5m - W.R. geochem.
37.1 -40.2 3.1 100
40.2 - 43,3 r-3.1 100
43.3 - 45.2 1.9 100 ,<
45.2 - 46,9 r-1.7 100
46,9 - 49,S 2,6 100
49,5 -51.1 r- 1.5 94
51.1 -54.0 c-- 2,9 100
54.0 - 55,2 1.2 100 Jo ..- --
55,2 -56.3 1.1 100
56,3 -57,6 -1.3 100
57.6 - 58.5 0.9 100
58,5 - 60,2 f--1.6 94
60.2 - 61.5 1.2 92 YIRIC TUFFACEOUS S" TSTQHE/CLAYSTONf

35

61.5 - 64.5 r-3.0 100 -
33.7 - 58.9m: -
Illholooy' Pale greylsh-green with creamy bleached zones.

64,5 - 67.5 2.85 95 Massive, nne &. 8vtn-gr8lined (slight coarsening of grain91ze with depth). Not hard - lacks silic character. Minor dlssem pyrite. locally to 2:'l
67,5 - 70,4 r-3.OS lOS Composed largely of nnely-commlnuled volcanic glass. apparenlly deposited sub-aqueously.
70.~ ·71.6 1.2 100 t!. 39,5 -42ml, onen ISSOC with

71.6 - 73.5 r-1.9 100
AII.,rellpo· Rock Is sericilic. but oenulne alteration is weak: 5ericite-chlorile-bleaching. Numerous tiny ...
velnlel5 of chlorIte. in places dennlng zones of nel-veln fracturing a.. brecclallon. 550mm qtz vein 150mm

73,5 - 76.5 3.0 100 below UDDer contact. chlorite. Trace cpo
76,5 - 78.9 r-2,4 100 StrucLure ' 6eddlng gen ab-:5enl or poorly developed - minor Irreg interbeds of nne sandy 'lIyt.,-ich material In
78.9 - 82,0 3,1 100 UO(lermo-:5t few metres. Good bedding 0 35.5m: nO/LCA.
82.0 - 85,0 r-3.0 100 - Mod cle8'led: 70 o /LCA • 3~.5m: 6S·/LCA • 4Om; 5S"/LCA 0 S4m. 4G'
85,0 - 86.8 1.8 100 Mod fractured a. broken. blldly around fllults &. adjacent to lower contact.
86.8 - 897 f--29 100 - Faults. (all /I c1ollV): 50·/LCA • 45.7m; 70 o /LCA., 51m &. 055.25 -S6.25m (several); 78'/LeA • i-"-89.7 - 91.5 1.8 100 56.7m.
91.5 94,S r-30 100 -

,.- Inc bleached e.. broken below 56m -totally bleached a. delellwred al base. .-

94.5 - 97.5 3,0 100 So
::)97,5 - 1005 r-3.0 100 -

100.5 - 103,5 3.0 100 C
1035 - 106.:1 r-2,9 100 'J

t06~ - 108.6 2,2 100
...,~- ~

10B.6 - 111.7 e-- 3. 1 100 '" .-
~

111.7 - 114.B 3.1 100
114.8 - 117,9 r- 3, 1 100 -
117.9 - 121.0 3.1 100
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o

MInor sp-gn)cp .61.5 --62.Sm,

dl!sem &. V1!!lnlels. cone In some

IIthlcs.

Minor n IiIr dlssem pyrile.
----+----+--+-.+---I

\len veln-'3lyle. with some assoc

Minor nne dl!5S"om::.:..:.:.:Y"r.::'le"-- t--_-+__+-_--+__~
&. trace !p-gn. -

dissem.

Trace le1lcoxene.

trace gn &. sp.
----+----+--+-.+---I

In upper 10 -15m: minor py >gn-sp.

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

MAJOR FAULT ZONE (lJppFR THRUS!')

HAN6INfiWALL EP'CLASTICS'

58.9 - 60.5m:

.153.75m: 031301A-Pevology; 031301B-WR.Geochem.

60.5 - 106.3m: FINE CRYSTAL-:lITHIC BRECCID-=CON6IOMEHATE
Lltbglogy' Pal, weenlsh-grey; cream above 71.6m. Hard: v ha,.d at deplh.
Uppermo:sl O.8m n iii", delell:tured &. highly cleaved. with ebrupllowe,. llmil 65·ILeA - could poss be pa,.t of
unit above faull.
Rock CMrl1cl by abund coa,.s•• rraclured C1tz xyls &. Il:yl O"alilS, 8V 2-3mm, max IOmm, coars.r 6. more
abund below 75m. Xyl frags angular bulI8,.ge,. Qlz commonly rounded - these po"" e,.oded Qll amygdales.
Lasser hid xyls. IV 1-2mm, in places albillsed.
Polymictltthics to 70mm, ~ 5-IOmm, angular to sub-rounded. Mosl commonly pink IIlbllised 6. sillf sille
lava,,; also tuff-seds (lncl Wey shale), Qlz-porphy,.y, Inlermedlale-menc lavas, 80 pumice.
All In strongly-lIne.led matrix of sericite 6. silica, containing visible fine flattened pumice f,.,gs in places.
Upper 14m of unll finer gr". 6.,1 rewOr"klng below f8llil • 86m. wltrl matrix nnes-depleled, inc In xyl ,bund 6.
diffuse bands of larger IIthlcs.
Alltr,lIQfr Mod-'3Lrong slllr, II'IC with deplh. Welk-mo<l w-Iclle ) chlo,. all. Palches of weak albilisation 3.
bleac.h1nv. Welk c.ro .Itoo -100m.
V common soldery carb andlor chlorite veinlels.
Slrydln' Bedding r ..ely evident; 60"/LCA. 75.7m; SO·/LCA. 9am &. 103m. Mod beddln;-I!
cleavage (strongesl above 87m): 56" ILCA • 157m &. 78m; 55·ILCA • 84m; 50·/LCA. 95m; 4S"/LCA.
103m. -
51 broken above 86.25m a.. in basal 1m, worst breoklllljJ ISSOC wllh faults: 55·/LeA. 69.2m; 7S"/LCA. 66
-86.25m (strong); 4S·IlCA. 105.5 -106.2m (strong); ,II faults~ sense ,s deavaga.
Basal contacl sharp: 55" ILCA (same sense as cleev).

106.3 - 159.85m: RHyOl.IU I AVA
lltholoav Bleached creamy to 128.5m, grey-green below lJ'Ils.
MIS!live, v uniform, fI-med gr granulltl" siliceous rock.
H..-d (v hard aOove 126.5m).
Abund Qlz phenos. tN lmm or less (uncommonly to 3mm), ~ relds. BY lmm (commonly to 2mm). Phenos
evenly distributed through silic8l-sericile groundmass. alz ley Is are sl resorbed in sillf seelions.
Altentlon' Above 128.5m: v strongly slltf, bleec.hed. mod serlcillsed &. trace 11lbillsallon. Below 128.5m:
weak-mod sericile-chlorile all, wiU'l patchy sillf ~ bleaching.
Abund splde,.y chlorn., velnlels In places below 120m. oc.c Qlz-carb veins.
Slryctyr8' Gen unbroken. Minor breaking IIround small raulls ~ 118m (30"/LCA), 120,55m (4(l'/LCA),
&.139.3m (2S·/LCAl. Weakly clewed In places.
Basal conled sharp. 60'/LCA. gj sheared with Qlz veining.

100 From ~._ (incl UTHOLOGY, STRUCTlJRE & A":rERATION) -
100 -t....::m::....t....::m::....t------...:...-------:-----:....:..:..:..::~::.:::.:...:.:..:..:..::..:.:.------+-::.:::.:.j_~u'".~ .....~~Y..:.:.+S"'buc~~l+-_..:M:I:N::E::R::::A::L::'S=A::T..:I:O::N=---__i-.:':.: ...::MO-=-I,:,""=U,:,CT+.::'::T::.+~_=-~
100
100 --+__+--_--+
100
100 LIthpigoy' Cream HIghly broken &. clayey lone of Intensely crushed &. milled rock, wIth shattered (rags of
100 delexlured slllf &. serldllsed unldenUnable voles -

Structyre' Upper &. lower margins sharp. 6S"/LCA (II c1ellV8ge in rocks above &. below). Measuresble
64 -I----- shearing angles within zone: 65 -70"/LCA. -

100 I I
100
100 _ 60 5 - 507 3m"

100
100 _
100
100 _
100
100 _
1.00
100 _
100
9S94 -
95100 -

100
'00 ­
10~ _
100
100
100 ­
100
100 ­
100
100 -

95 I I100 +~--t~~t_-~~-~---~~-~~~~--~~~----~--I

100 -+---I-----l---~--~----~---~------~----1100
100
100 ­
'00
100 ­
100
86 ­
60
92­
96

100 ­
'00
100 ­
100
96 - S.mples:

'00
100
100
100
100

121.0 - 124.1 3.1
124.1 - 127.2 ~ 3.1
127.2 - 130.:5 3.1
'30.3 - 133.4 f- 3.1
133.4 - 136.5 3.1
136.5 - 139.5 ~ 3.0
139.5 • 140.9: 1.4

CI'lange Lo NO r'140.9 - 142.5 1.35
142.5 - 145.5 3.0
145.5 - 148.5 3.0
148.5 - 151.5 3.0
151.5 - 154.5 3.0
154.5 - 157.5 3.0
157.5 - 160.5 3.0
160.5 - 163.5 3.0
163.5 - '66.5 3.0
166.5 - 169.5 3.0
169.5 - 172.5 3.0
172.5 - 175.5 3.0
175.5 - 176.5 3.0
178.5 - 181.5 2.6~_
181.5 - 182.4 0.65
182.4 - 1804.5 2.0_
184.5 - 167.5 3.0
187.5 - '90.5 3.0
190.5 - 193.5 3.0
193.5 - 196.5 3.0
196.5 - 199.3 2.6
199.3 - 202.3 3.0
202.3 - 204.9 2.6
204.9 - 207.9 3.0
207.9 - 210.9 3.0
210.9 - 214.0 3.1
214.0 - 217.1 3.1
217.1 - 220.2 2.95
220.2 - 222.0 1.6
222.0 - 225.0 3.0
225.0 - 228.1 3.1
228.1 - 231.1 3.0
231.1 - 234.2 3.1
234.2 - 2372 3.0
237.2 - 240.3 3.1
240.3 ~ 241.5 1.2
241.5 - 242.2 0.6
242.2 - 243.7 1.2
243.7 - 245.7 1.65
245.7 - 248.6 3.05
248.6 - 251.9 3.1
251.9 4 254.9 3.0
254.9 - 255.6 f- 0.7
255.6 - 257.0 1.4
257.0 - 258.3 I- 1.25
258.3 - 261.4 3.1
261.4 - 264.4 3.0
264.4 - 267.5 3.1
267.5 - 270.6 3.1
2706 - 270.6 0.2
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270.6 273.5 2.6 100 F,_ _...
( incl LITHOLOGY, STRUCTURE & ALTERATION) - - MINERALISATION UTHO 'n"." ALTlII .,.

273.6 _ ::176.6 t- 3.0 +-100 m m lJlIooio<n' Sbuc<

276.6 - 279,7 3.1 100
279.7 - 262.6 t- 2.95 95
262.6 - 264.1 1.2 92
264.1 - 265.6 t- 1.3 67 Trace sulphides below 120m.

265.6 - 266.4 2.6 100
286.4 - 291.4 l- 3.0 100
291.4 - 292.5 1.1 100
292.5 - 294.2 l- 1.7 100
294.2 - 297.3 3.1 100
297.3 - 296.5 l- 1.2 100
296.5 - 301.5 2.95 96
301.5 - 303.8 I- 2.3 100 _ 159.85 - 163.4m: POSSIBLE YOLCANICLASTIC n AyA MAR6IN7)

303.6 - 306.9 3.1 100 lithology- Grey-green. Hard. Essenllally unbroken.
-

306.9 - 307.4 I- 0.5 100 Weskly-banded 8.. linealed, variably-lexlured. reid &. qlz-phyric vole similar to lava above. Abund "Ids, 1- Minor dlssem pyrite 8. leUCOlcene

307.4 - 309.7 2.3 100 - 3mm. ~ (Ill 1-2mm. In n gr sericite) QU matrix. -

309.7 - 311.6 I- 2.1 100 _ Irreg bands and diffuse patene'S of veriable qrainsize. These bands gen 7S - eO"lLeA (pr-ob 1° layering),
-311.6 - 312.5 0.7 100 Patche'!l &.. baM! of massive pale grey cherty sllleli. gen small. bullarge zone 162.45 - 163.3m. Several slllc

312.5 - 315.6 3.1 100 apparent IIthlcs to Smm.
315.6 - 316.7 I- 3.1 100 - A1W'''gn' WaaJ.-mod serlc1te-chlorlt.e. -
316.7 - 319.7 t- 1.0 100 Slryctur,' Mod delVed, stronljl8st at upper &. lower contacts.

-319.7 - 322.7 3.0 100 - Ba~al contact stlltrp, sllrreg. SO"/LCA.
322.7 - 325.7 t- 3.0 100
325.7 - 326.7 3.0 100
~~6.7 - 331.7 t- 3.0 100

31.7 - 33.::1.7 3.0 100
334.7 - 337.7 3.0 100

1;337.7 - 340.7 I- 3.0 100
340.7 - 343.7 3.0 100

1343.7 - 346.7 1-3.0 100
346.7 - 349.7 3.0 100 163.4 - 176.75m: VITRle TUfFACEOUS CLAYSTONE/SII TSTONE MInor per!istent sp)py)gn in chlor-
[.149.7 - 351.4 I- 1.7 100 - L1thglooy' Creamy-khakl. Hard, but only ,1 ,illc. -

351.4 - 352.7 1.3 100 Mot;t1y compri!les weak.ly deawd. m.ssive & uniform, n 9'" s.rlcitlc rock. ,pperently composed almost qtz-earb velnlets in uppermo!lt 2m.

352.7 - 355.7 I- 3.0 100 - entirely of nnely--commlnuled glass. sub-aqueously deposIted !II reworked In places. - --~ .. _.

355.7 - 358.7 3.0 100 ParUy-banded ....ariabla int.erval 167.25 -170..::lm, include! strongly-c:laaved bands with deformed albitis81:l V minor sulphides elsewhere -
356.7 - 361.5' I- 2.65 100 - felds to 3mm lit minor small Qtz xyls, also patches & bandS of grey ehalcedonle 9lth:a (2" sillfl. -

361.55- 364.6 3.05 100 AlteraUon· Week genuine s8rieite-c:hlorite-bleaehing alteration. Strong patet'IY sill' In variable zone 167.25- dec with depth.

364.6 - 367.6 1-3.0 100 - 170.4rn. otherwise sill' absent. -
367.6 - 370.6 3.0 100 Numerous chlor'"'<ltz-carb velnlets &e oce Qtz-carb .....ln5.

370.6 - 373.6 I- 3.0 100 - Slrycture' Rare beddlnl1: 5S"/LCA. 166.5m; 6O"/LCA. 171.3m. -
373.6 - 376.6 3.0 100 Mod fractured 3. broken 164 -'66.Sm, otherwise essentially unbroken.

376.6 - 379.6 t- 3.0 !-tOO - Gradational change at base ~ marked Inc In cle"'81ge, deformation & sillf. -
3796 - 362.6!. 3.05 100 ......
362.65- 365.65f- 3.0 !-tOO ,y~

365.65- 366.6S; 3.0 100
366.65- 391.35- 2.7 100

I~391.35- 394.4 3.05 100
394.4 - 397.45- 3.05 100
397.45- 400.5 i 3,05 100 '" ',-,

~"

4005 - 403.5 [3.0 100 .-.-
i~403,5 - 406.5 3.0 100

406,5 - 409.5 3.0 100
409.5 - 412.6 3.1 100
412.6 - 415.7 - 3.1 100
<415.7 - 418.7 3.0 100
418.7 - 421~1- 2.95 100 - -
421.65- 424.7 3.05 100
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424.7 - 427.65 2.95 100 Fr;:n I.,t~ I I incl. LITHOLOGY. STRUCTURE & ALTERATION) - - MINERALISATION LITHO ...."" ALTN MO.
'27.65- 430.65 3.0 f-100 u-. 9tnoc<-430.65- 433.65 3.0 100

Trace py~p--gn.433.65- '36.65 3.0 1-100 -
176.75 - 206.5m: DEFORMED' ALTERED FINE VOl CAN,CI ASIICS7 -

436.65- 439.7 -3.05 100 lithology' Vllr;lIIbly-leMlured in18r.'al. Possllthologicsl change. 191.5m. Grey-green with mollled cream &.
439.7 - 441.4 1.6 9' while colouI"s in places. - Minor dlsYm leuCOKefle &. ."soc
441.4 - 4':12.05-0.65 1-

100
- V hllrd. Laroely unbroken.

black lItaniferOU9 OHlde5.
"2.05- <1<13.5 1.45 1-100 -

Fl--med gr. Below 191 .5m a more granular rock wtlJl variable qrlllnsize. -443.5 - 444.9 -1.35 96 ,. rock type not readily identifleble due to slrong cleavage. deformallon !c. 9illr. bul rock apparently a fine
"'.9 - _.0 3.1 f-~O~_ vltrlc volcaniclastic.

-
_0-45105- 305 100 Feld5P8M 1-3mm (onan deformed), a. v minor au Myls. sc.ltered throughout n gr silic8--5ericite m8lriM with
<IS 1.05- '5'.1 3.05 f-tO~ _ common 1-5mm pumice frags. -45•. 1 - <156.95-2.85 100 Rare IndlsUnctlllhlc clest.s lo 25mm - some of feld-phyric lava.
456.95- 460.0 _3.05_ f-'0~ _ Allfr'lIorr Strong slur (sl patchy). weak.-mod serlcILe-chlorILe-carb all. Local alblUsatJon above 192m.

-460.0 - <163.0 3.0 100 StruC:Lyrl' 181.95 -182.4m; n or vitrlc claystone band, finely bedded &Do/LCA. Cleavagtl; 65"I1CA.
<163.0 - <166.0 _3.0 _ .00 '78.5m. 185m. '92m.

-_.0 - <169.0 3.0 f- ,oo - W..k ~.n l,e)clure d~loped In piKes In ~.r p.,.t of unll. e.p ..ound strong fault.. IBO.7m (2S"/LCA -
<169.0 - .72.' 3.' I-~O~ _ ,.me ,ense IS clelV).
.72.1 - 475.1 -3.0 t- Fault 182.4m. apprOlii 70"/LCA (SItntlIS clew). Broken 180 6 ·182 Sm -. 100
'75.' - '76.15 3.05 I-~OO Basal conlaclabrupL but Indistinct due to alt. 45"/tCA, S~, ."302.:J ""'•••'",,0' OJ 2D4'3~ (fa, Mol. 'J)'478.15- 461.2 -3.05 I

--100 I<181.2 - <18'.25 3.05 I-~OO
<18•.25- <187.35 -3.' - '00 I I
<187.35- .90A 3.05 1-'0~ _ 206.5 - 219.1m: MASSlyE CRYSTAL SANPSTOME -<l90A - '93.45 -3.05- 100 LIthology' Pale graenish-orey. Much I~s slllr, cleaved 51 deformed then unlLebove.

Mioor dlssem ~-gn'PY throughout,'93A5- .96.45 3.0 100 A rned gr. granular, Qll &. feld )lyl-rkh rock. Siliceous &. hard.
-3.05-1-,00 - -'96.45- .99.5 Massive. unbedded. oen uniform - 51 gralnsize varlaLions. Evidence of reworking Inc with depth with )lyls Inc with depth a. up to lX in basal 1m._.5 - 502.55 3.05 100 densely pack.d in places below 212m,

502.55- 505.6 -3.05-1-,00 -
Xyl' & )lyl frags (IV <Imm, gen abraded. Qlz oce to 6mm &. rounded. felds to 3mm.

-
505.6 - 508.65 3.0 98 Uncommon IIthks 3-5mm, gen n 91". silk &. unident. some felsic IlIVas. Minor persistent dissem leueoxene.
508.65- 5' t.7 -3.05-1-100 - Stringers of carbonaceous materhsl In basal 1m. -
511.7 - 514.7 3.0 100 AlteraUon: W••k-mod !lillf (!llrong In b.sal 3ml, mod sertc:lle )chlorite--carb all. Oec Qtz--carb veins.
5".7 - 5'7.7 -3.0 - -'00- SlrUCLurl' Cle3VIge gen weak. strongest towards contacts. 6Q"/LCA. 217m. -
517.7 - 520.7 3.0 .00 ea••1contact broken by strong fsult v appro)l 30~ ILCA (slime sense as c1eevaq. & beddIng).
520.7 - 523.7 -3.0 - c-l00 - -
523.7 - 52'.65 0.8 8. Samples: 031304.209.9 -210.45m (W.R. Geocheml.
52'.65- 525.55-0.85- C-9. -
525.55- 526.8 l.25 100
526.8 - 529.7 -2.9 - 1-100

I I529.7 - 532.7 3.0 100
532.7 - 535.7 -3.0 - hoo
535.7 - 537.9 2.15 98 219.\ - 2'1.85m: CALCAREOUS 81 ACK SHA! f Above 235m: 2-37' Sp)py)gn-lSpy. ~
537.9 - 539.15-1.25- 1-100 - Lithology' Dark grey to black. Mod carbonaceous minor graphite in places. -
539.15- 539.7 0.5 9\ Highly calcareous. Common v tilin beds of qrey limestone below 236m. Carb also In abund. often highly irreg. Mainly In carb-tql..z swe.touts. ;.H
539.7 - 540.85- 1.15-1-100 - sw..t-out veins, veinlets and ,m.1I palches, at! -t Qtz. - I :::>540.85- 543.3 2.45 100 Alteration' Basal 300mm chlorlllc. Locally 3-57' ,ulphs around 221m ~
543.3 - 5".7 -l.25 1-89 - Structure' Several bed, (lo lS0mm) of feld-Qtz xyl ssl in basal Sm. with up--/"Iole fining in one of these. ~

---544.7 - 545.05 0.15 43 245m. 233m.
Below 235m: \-2'1: PV'!p)gn-aspy. .~

545.05- 545.4 -0.25 f-71 Fin., fairlv-regular bedding .....ident below 236m. Above this, bedding gen disrupled by mod-slrong bedding-II -
545.' - 5<16.3 0.65 72 cleavage. Deform stronqesl near top contact. with breccIation of carb-QLz sweat-outs. dec with depth. Assoc with carb in '..;
5<16.3 - 547.4 -1 1 hoo- Bedding: 70·/LCA. 231m; 78"/LCA. 237.5m; 5S"/LeA 0 243.1m; 60"/LeA., 246.35m. Cleavage: -
547.4 - 547.6 0.1 50 68"/LCA • 223m. 9we.touls &. 1st beds.
547.6 - 547.75-0.\ I- 57 - Mod broken above 220.6rn &. 240.4 -244.5m. Faults. 240.9m (20 0 /LCA - slime sense as bedding); a. -
547.75- S47.95 0.2 100 244.25m (anqle unknown).
547.95- 549.2 -1.25 +-100 - Basal contact sharp, 51 Irreg, bedding SO"/LeA. -
5'9.2 - 5'9.5 0.3 100
5<19.5 - 552.45-2.95 HOO- Samples: 0.31305 - 0.31315, 1.5m intervals between 219.1 - 2.35.Sm (for aSSIlY). Results in geochem -
552.45- 555.4 2.9 98 ledger al back of log:.
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SSS.4 556.~J 1.3 100 Fr::n Int:-I ( incl UTHOLOGY, STRUCTURE & ALTERATION ) - - MINERAUSATION LITHO ....." ALTM .0.
556.7 - 557.75_ I .05 '00 uthoIoo. SlNct.

557.75- 559.5 1.75 100 I I I559.5 - 562 .•5_ 2.95 100 _ 2"'7.85 - 25....2m: CRYSTAL SANDSTONE - Hlno.. fl 91'" dl•••m 11£1-9''''' (Joeally l:Cl

lithology" Pale greyish-green. Med 9r Gen massive. Hard. Unbroken. AIIiO in qlz "'lIlns. IEND Of HOlE. Abund de:nsely-packed abraded reId Myl grains r.I 1-2mm. Much lesse.. qlz XVI grains IN Imm or less. In -
subordinate <Ill )sertclta-chlortt.e matrIx. ]a.ecoming coarser or with dellth. Some diffuse blinds of silty malerial above inlernally-oreccialed zone. -

Minor fi 9" di.8l1rn III1,ICOKeM

2.9.65m. - more l,h." in un'~ above.
R.,.. angular fI gr silk IIthics to 5mm near base of unit. -
AILeratlon' Weak-mod serlclte-chlorlle~1I1r alt (sillf patchy), Rare carb.
Stroclur,' Be!.1 conlacl65·ILeA - dl!ruPted bedding with evidence of sofl~edlmenlmovemenl, inc! some -
intraformational brecciation In besal 0.1 m of sst.

I I

25....2 - 260.6m: CAl CAREOI'S BLACK; SHALE ILIIhglogy' Dark grey to black. weakly carbonaceous. -
Highly celcareous - basically, a carbonaceous IIme,tone. Some silly inlerYlils. &; several feld-Qtz xyl sst beds 1'1; py»sP. trace gn-asPY.
to 200mm below 256.5m. -
V common lrreg carb:tQlz velnlets. Patchy, cone In carb .....Inlets.
Stryclure' Finely bedded - gan fairly regular. Bedding.: 67·/LCA 0 2S6.Sm. Weak beddlng-I/ cleavage. - -- f-----
51 broken by fraels.
Grldallonal bedding contacl at baSI with U'lin regular interbeds of grey shale &. xyl sst over b.ts.1 100mm. -

7"'/LeA.
I I

260.6 - 272.7m: CRYSTAl SAHQ5TQHE -

lithology' Pale greylsh-W~. Med gr. M,."lve &. unbedded. H....d.
Abund densely-packed Ibrad~ xyls. of feld (..... 1-2mm.to 3mm). with I~ser Qt.z xyl grains. In fI gr slllc.- - Minor SP)py. locatly I" (eg: b.sal 1m)

sericite fNIlrhc. Otssem &. in tiny carb-Qtz velnlet..s.
81ad: shale bend 60·/lCA. 266.25 - 266.7m. -

Even-gralned, except for nl'le'l"'-tJ1' '!I'!1llnleNals In uppermost 1m &. for O.8m above block shale band.
1-2'11: persistent nne gr dissemA1WaUOOi Hod slllea-serlcite >chlorlte .It. We.-mod carb all below 268m.

SLna;Wr" Weak cleavage, '!Itronoer in bas.1 2m. Unbroten.
~

leucoxene.
8as.1 cont.acl. lOOmm very stror\9ly cleaved zone, 5S·/lCA (same sense.s bedding in 5h.le below). -an ~

abrupt :llhOIOQIC~1 cnang" overprlnled by structural movement.

I I
Upper O.5m: ~"sp,py. minor gn,272.7 - 281.7m: CALCAREOUS 8LACK SHALE -

Lithglooy' Dark grey to block. Gen only weakly carbonaceous. aspy 61 tourmaline - In carb-1ltz
Highly ,,!Icareau!!. with thin beds of limestone. Several beds of sericlt1c feld>Qlz-xyl sst. esp near base. gen ( - velnlet.s 05. dlssem.50mm, to 1.30mm.

JCommon Icreg carb ± Qtz veinlet5 05. rllllChes. Elsewhere. 2'1: OY 05. ,~

SLnJcture' Thinly bedded - mlldly folded 05. deformed in places.
-

minor gn. aspy. cp &. tourm-
"'-11

Bedding: 74"/LCA .276.7m; 50"/LCA.27B.Sm; 61"/LCA. 2BO.4m.
mainly In veinlels but IIlso di!l!lem.

'-' ,
Downhole nning In two xyl sst beds. 278.Sm.

-
::::>

Weak-mod bedding-II cleav8ge. Broken by fracl almostllLeA ell 275.85 -276.25m. otherwise unbroken. -
B'!I111 contact sharp. 70"/LCA - bedding deformed by cl'lI'iage. .-,

Ir .,
S.mPlle~: O~13161} 272.7 - 273.3m (for assay)

-

~

I I
DISTUR8ED CONTACT ZONE281.7 - 283.3m:

jLIthology: Mottled pale grey &. khak,I. ProbaOly !I reactivated old major f!lull zon,. V minor OY 05. S'P.
Complex intermixing of shale rrom unit abO't'e, & delexlured~ericitlsed- sillf-<:lIrbonalised xyl sst of unit

~

below
Strudur" Strongly cl,....,d. Mod broken - 1/ Mdly at faulls. V stro~ faull60·/lCA (II b'dding in shale -
above). 281.95 -262.2Sm. Second faull60"/LCA., 28:3.2 -28:3.3m.
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CORE RECOVERY DESCRIPTION CODES

...... ........ ./. IlQl) F'.... ........ ( incL UTHOLOGY, STRUCTURE & ALTERATION ) """'"
........ MINERALISATION ...THO """'OT ALTN -m m m m u-.. -.1 !

QETfXn,QfO CMJARU-SERIClU-CARBONATE ROCK; (PROBABLE fELDSpAR-283.3 - 302.5m: -
CRYSTAL SANDSTONE)

V minor finely dt"em py-sp>gn.Lithology' Cream. 1)110 grey-green at depth. Hasslvtl. V hard. Unlrorm. -

A f1-med gr rock with granular nalure evident below 288m.
I" II flnely dl,sem IBucoxene &.l' texture almost Lolslly oblll 8lCcept In bas.15-10m, where unit is largely composed of densely-pecked !Ioillf -

feldspar gratn'!!. IV lmm, rare Qtz xyls &. rare p~, lithic clast! to 7mm. Indlstlncl remllnenl feldspars gen ttlanlferous oxides.
visible 8\ftIn allop or unit wher, det.ellWrlng strongest. -
AltBri't1Qo: Unit delexlured by strong slltf &. mod serlclle-carb all. Trace chlor. Some devel of crystalline
~ carb, -
StoJctyre' Mod cleaved (6S'/LCA • 294m).
Gen unbroken. Occ !lmall broken zones due to WI!INI at low angle to LCA. -
8.sal contact sharp: S'/LeA - becldlng deformed by faulting (see belowl. Contact nr5t appears in core at
30 I .2m, - shered S'/LCA, -

SIImples: 031317. 296.25m (fOt" Petrology).

I I
I _I

302.5 -317.55m: ntlNLY BEDDED BLACK 5HAI F & fiRE! 511 TSTQNE -
LUbglg9Y' Black to pale khaki""'9'""8Y. Essentially uneltered.

3X 'SP &: py (varies 1" to +5"),Above 309.4m predom black mod carbonaceous shale - 51 graphilic in places. Below this mainly 51 serictlic -
!llItslone. minor gn-r.lPY-c.p· Sulphides n 91",
Thtn Interbeds throughout of highly calcareous n or Q,tzo!le sst - above 309.4m these commonly highly - m.lnly In Clrb velnlels &: dlssom IndefOt"med ~ boudlnaged,
Mtnor tntervals of massive. med-coarse W' sillf. (Ill-reid xyl Sandstone. defotmtd calc ssl.

Ablind irreg carD:t:Qtz veinlets, esp in black shale interval!.
- Occ 85 thin massive py velnlets.

Structyre' Beddlrrg geo deformed above 313.5m. wlU'l some folding, pull-aparlS a. off-sets across fracts. -
Bedding regular at bltS8. MlnQl" fine detrltall8tlcOMtne In sst
Baddlng: 4S'/LCA • 307.Sm; 50"/LeA.31S.Sm. Up-hole nning In sst. 314m; downhole-fining in sst. - - 50rne In layeM.
316.5m (fold n05e evident. 314.Sm).
Occ broken zen., above 313.25m, assoc wIth faulls. -
Strongest faults: Broken QU-carb veined zona Immediately beneath upper contact. 302.65 -303m: 303.55 - 304.25m: 5 -7X n gr
20·/lCA (sub-II contact). - light brown sp &. minor py-gn, as
310.5 -311.3m: Major faull, IO'/LeA - IIthlned carb-cemented 'lull breccia suggests fauilis old. 6eddl09 diffuse !trtnger-Ilke replacements ofbenellth fllUll pulled In II to il. - matriM in fine Myl !Sst band.6ssal conlllcl sharp - normal bemUng plane 60·/LCA.

5 ....I.s: 031318-031327; 0,7 to 2m intervals 302.5 - .317.65m.
-

I"
,. ~-J

.::;,
0

317.55 - 333.45m: MASSlyE QlIARTZp..fFI DSpATHIC SANDSTONE -
l !lboIQOY' GreenI5h-grey. Med or. V uniform, Hard. Minor lo I~ Sp}~y, gen dlS!lem,

...",' (

Composed of demielY-PllCked gen-abraded. QUarlz a. feldspar )lyl grllins, SIt! 1mm or less, occ to 2mm. in v - ('""li

5ubordlnate matrllC or chlorite & carbonate. some In carb veinlets.

Unbedded a. gen even-grained. but minor v1Iriations ;n grain!lize renect diffu!le layering.
-

5~ sp-py. in uppermost a.1m, a..
At 32:5.75 - 324.2Sm & 331 - 332.6m: grey. parlly-calc8reous slltstone/shlle rtp-ups. angUlar & orten palche!! of 2-3li SD)PY in basal 2m.
icreg, from 5 -60mm. Larger ctasts surrounded by 10 -20mm bleached crbonete reaction rim. -Alt.8ratlon· Mod""'9trong carbonltlsatton. weatc chlorlllsalion. Rare patches of sttlf.
Structure' BeddIng in aOmm siltslone banet • 320.3m: 64·/LCA.

-Ditlo. 332.15m: 66"/LCA (25mm band). Unbroken. UnclelMtd. 1 2~ fi gr dissem leucoxene
Ba'Jal contacl a bedding plane. 58·/LCA. Basal 20mm of sst Is 901 rt'!e.!: gr.

-
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I I
333.45 - 335.2m: HI6H1 Y CAl CAREOlIS CARBONACEOUS SHALE -
llthology· Dark grey - only 91 carbonaceous. Carb contenl dec with depth -in upper half lIllil contains !bund To 334.5m: Minor to I ~ py-<JP,
ttlln bed! ( Imm) or carbonate. - trace gn-aspy-c.o:. dec with depth.
Numerous carb veins 8c veinle15 throughout.

Mainly tn tiny sulphide velnlets orStructure" Fine.$. regularly bedded. 70"/LCA. Unbroken. -

Basal contact shllrp - bedding BS"/LeA, with calcite ...elnlet on tt. In carb velnlels.
-

S.mples: 0313280' 333.45 -334.5m (AssllY),
031329. 333.9m (Pelrology), -

I I
,I !

VARIABLE SEClJEHCE Of CRYSTAL SANDSTONE QUARTZQ-fELDSPATHIC To 366m: trace dlssem sP-py·335.2 4G8.15m: -
SANDSTONE CAl '''REooS CARBONACEOUS 511 ISTQNE/SHA' E & MINOR LIMESTONE 366 - 366.Sm: 3-4n dissem py-!P
Ilthglggy' Creamy-fawn or creamy-green. with dk grey &. black slltstone/shale band,. Hard. - )grt-aspy-tet. In 1st cong
Highly .....riabl•. nne lo coarse gr. gen carbonaLe-beartnlj\ (bolh calcareous &. dolomitiC>. sedimentary sequence.

366.5 - 375m: 1-2'; pY)!;I'gn-aspy.To 366m: oredom massive sst with mtnor shale.
Below 366m: 50~ sst. 50M sil15Ushale. thinly inLerbedded with eommon sort-sed defonn8tion of sillsVsh.le

-
dlssem &. in qtz-carb veins.

beds &. numerous rlp-ups of !an'le In sst. SlItsVshale » sst below 400m. - Trace lourmallne &. assoc po.
Two Interbedded S'llypes:

375 - :376.1m: 3-4X SP)Py)aSDy-gn
l
•oj Qtzo-feldspalhlc sst: densely-packed abraded feld &. Qlz grains (ltV lmm). &. minor sub-rounded lIthlcs t 1-

~

5mm). in v subord carb or chlor matrix. Minor gralnsize variallons (diffuse bedding). Unc.leav. ;.typlc81 of mainly dlssem In carb 55t bands.
sst In Rosebery HW, &. poss the reworked equiv of b). -
b) Xyl ssl: slrongly~l\tf f.no carb). partly-delelCt.ured &. w••kly--cleaved. feld )Qlz xyl sst. (xyls w 1- 376.1 - 377m: (1st cong) 2-3X py-sp
2mm. QU occ to 4mm). Xyl! packed but gen euhedral. esp feld. Minor angUlar or subengular ltthlcs ltV <5mm. - ~ minor aspy &. po (Jatter in massi~
Grey limestone 3B7.5 -390.5m. At 366 -366.Sm. 376.1 -377m, &. 398.1 -39B.7m. dtffUse bands of
stret.c:hed-pebble limestone conglomerate (cream to grey 1st clasts typically 30 -50mm long &. 10mm wide. In clots to 30xlOmm with rims of

ssl malrix). Lsl clast.! commonly have bleached reaclion rims.
~

tourm &. trace a550C CD).
AlteraUQn' Patchy strong silif (+ weak serlcle-chlorlte-bleach aiL). 5tHf ublquitQUS in t.M xyl sst. No silif

-
of slltsLone/shele bands. &. only minor patchy ,illf of QUllrlzo-feldspathic 5St. 377 - 3B7.5m: Nlnor to l'lpy>sP
In place5 qlZo-fell1 sst matrhc (& some felds) replaced by bright green clayey chlorIte (colour due to trece -
amounts of fuch~ite 1). This commonly seen immediately downhole Qf shale bands. suggest.ing pendtng of 387.5 - 390.Sm: (1st) 1-2N Py-SP'
alteraUon nUld. This alteration best developed In uppermost sst InteNDI 0 336.2 - 340m, whIch's al50 - aspy-po. Mainly In carb 'Vetnlets.
nolable for sIVerl1 "dlss.m leucoxene. Also seen 371-373m.
Numerous wins. Yetnlets & patcheS Qf Clrb±C\tz (both calclt, &. dolomitel.

-
390.5 - 39B.lm: Nlnor py--5p-aspy.

Skw;Wr" Gen unbroken. ClelV8lQ8 gen week or absent., 396.1 - 396.7m: Ost breCCIo-cQng)
6eddlng: 66"lleA. 344m; eO"/LCA • 3S5.6Sm: 66"/LCA • 366.7m; 75"/LCA • 375m &. 366.4m; - 1-2~ sp'py-a5Py. dlssem.
6S'/LCA • 40 1.5m.
Uo-hol. nnlng In ..t. 342.5 -343.45m !. 346.6 -349m. Down-hole nnlog. in base of ssl • 3SS.6m. - i-"
Up-hole fKings al 366.7, 367m. 374.45m. 375.1-375.5m So. 404.Bm (grading, scour &: fill features. name 398.7 - 403.7Sm: Minor to 1~ py-

>:..r~structures). Fold nose 405.65 --406.2m. - SP)81SPY·
344.05 - 344.25m~ unbroken IIthlned major fault breecle 6so/LCA (same sense as bedding). with cement of <;;;;>
slllca--carDonale cQntalnlng disoriented fr895 of clel'Ve(l lCyl sst (Ie: fault po,t-clesv).

- 403.75 - 405m: 1-2~ SP)po-py-asIlY.
Fault 7S' fLCA • 356.9Sm (sense unKnown). mostly in carb velnlets &. pEltches.
Basal cont,acl sharp ~ unbroken. 600 /LCA (deformed beddIng - basal 200m

- ~-J';(

m of unit i!l highly deformed due to movement along contact zone). 40S - ~Oe.15m: Mtnor to 1~ W
- py-po-sp)asDY· _,_u___~__.~_

t----~S.mples: 0313300 336.9m (Petrology &. X-Ray). 031332. 3B3m (Petrology).
Assay 98moles: 031331. 0:3 I 333 - 031344. (see geochem ledger). -

Minor to 2'1: leucoxene )titanir oxides

as nne dlssem - 90metlmes bedded. I ~--l-
eSD In carbonale-rich Qtzo-feld sst"
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-

"lO8.15 - 507.3m: 8RAHUl AR SIIICA-SERICITE-CARBQHATE ROCK AFTER SilICIFIED & -
DETEXDJRED CRYSTAl; IDue SANDSTONE
lIthQlogy' CreamY-Qrllyor fawn. Hard. Massive. Med gr. Uniform. Gen unbroken. ~

l' texture largely obllt by slllr &0. assoc detelCturlng. but clear evidence orto rock type Is a feld>Qlz-Kyl sst
Trace pyrIte - cone in lava lIthics.

containing scattered small IIthlcs. -
No obvious layerjng -,1 vlrlatlons In gralnsize (eg: upper Sm Is nner gr). All & delelCluring inc below
410m. ~

Rock composed of abund (gen Indistinct) feld, a. lesser Qll Kyls. tN lmm or less. to 2mm rnllx. In subord Minor La 1'll dlssem leucoKene.
matrix of sillcl)serlcile>carbonale (dolo). Some of the Qlz xyls show sign! of abrasion. -
Scattered angular or suoang (occ 9ubrounded) lithIc frag9 throughOut. tN <6mm. to 20mm. Tending to become
larger &: more numerous with depth. -
lIthlcs oredam grey ,IIlf feld-phyric I!!IVII. often oyrltlc. 15mm clast of amygdaloidallsva o4B6.B5m.
Zones with nne pumice frag'! below 450m. -
AILeratlon' Mod-strongly slllf, Inc with deoth. Mod serlcltlsed &. bleached (both stronger looroaching fault at
base); weekly chlorillsed In upoermost20m. Trace albltlsallon, esp 446 -456m. Ral"e fuchsile ., 455m -

-
463m &: 482 -483m.
Rock contains much dlsp81"sed dolomile (1" or alleralion?). &. abund irr8g carb (calcile &. dolomite) ....inlets g,

~

occ Qlz-carb veins.
StoJclure' Weakly cleaved: 55' ILCA • .421.5m; 45' ILCA 0 45.4.5m; 65·/lCA. • 46Bm. 4B 1.5m &:
SOI.Sm.

-

Major .faulled zone 439 -4..:I5m (badly broken). with mlljor faulls 0 439 -439.7m (4S"/LCA? cente~on -
~Oomm crushed zone at topl: 1!0 0 .q..q4.~~ - 44oll.0m. ~~·/LCA.

Oce lilhifillld brlllcci. zone5 (11I1I" below ABOm) - j)/"ob.bly old 5l.ruclure... -
811sal 5m (unbroken) Is highly deformed &. ret.exturld n gr Qlz-sertctte-carbonate calacl.slle. Sharp contact
to fault zone Pl"oper. 50' ILeA.

-

Samples: 031345. 431.75m (Petrology). 031346 • 422.75m (IN.R. geochem). 031347.477.7m -
(Petrology). 031348. 476.4m ('N.R. geochem).

L

~.~

0
'---', .,

,j

.-
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"""" ......... % ROO F,... ...."" ( incl LITHOLOGY, STRUCTURE & ALTERATION ) - - MINERALISATION LITHO 'TMO<T ALTIIIl .0.m m m m "-' ........
--~----

507.3 - 508.55m: ROSEBERy fArUl T -
LIlhQlogy' Creamy-grey. Mod brolcen - badly broken In place, above S06m. 1" pyrite. patchy dls"8m.Centered on 300mm or highly crushed 3. milled rock 507.4 - 507 .7m, -
lithologIcally•• deformed!c. partly brllcc:II!lLed mixture of slllca-serlcile rock from lhe ,illf delexlured unit
above,!. black or grey serlcillc wle a.. QUos. sst from unil below. -

Trace gn)9(I,

lJDtler unit rocks dominate above soem &0 lower unlllllhologl89 below this.
Slrucllr" Shear planesJcleawge/deformed beds. all oriented 65 -75· ILeA, with most 65 -70o /LeA. ~

8"01 limit to zone crenulaled. IPProx 65"ILeA.

508.55 553.linI: HI&HI Y DFfOAHfD 81 Ag: GRapHITIC SHAI F
-

(CHAMBERt AIN SHAI Fl
Lithology' Block So grey. HIOhly deformt'd a.. c1eltWd bled: graphitic shale with abund deformed. pulled-lParl -

Shale vertably pyritic. dec wltl\ depth

&. brecciated thin Interbeds of carb-cemenled Qtzos. 9i1lstone/nne ssl.
Mainly 85 irreg patches a. thin bandsCorrmon Uny veinlets of carb &. occ ",,1M of qtz-csrb. -

Structure' Bedding: 60"/LCA 0 526.3m; 55"/LCA. 542.3m; of ultrlll-n IjIr py. aller smeared
Below 521m gen mod broken. with badly broktn zones" 524.1 -525.6m; 536.5 -538m; S44.6 -54am (v -
badly broken). &. d.formed thin beds of mlt!!ive
Some 1I9hl raiding &. local crenulallon of clesvtge. It!lp adjacent. to faulls. Clesvage (beddlng-//): 70"/LCA .. -
510.em So 51Bm; 7S'/LCA 0 S39,5m; 50"/LCA. 55 107m; syngenetic py.
Major raulls (angle unknown). 544.65 - 545.45m. 547.2 - 54B.lm. &. 549.2 - 549.3m (all part of one -
major faulled zone).
Numerous smaller faults. shears e. fractured zon.! throughout.. - 508.55 - 526m: 2-3'1 Dy. locally
8.,81 contact sharp - deformed bedding (cleavage). 45"/LCA. 10 15~.

Samples: (For 8S'!lay): 031349.512.5 - 513.Sm; 031350. 513.S - 51Sm; 031351.516.7 - - (best zone'!!: 512.5 - 515m: 5'1 py;

5Ie.em; 031352 .. 520 - 521m. 516.7 - 518.8m: 5 - 7~y:

519.9 - 522.4m: 3 -5~ pyl.
526 - 534m: 1-2~ py.

Below 534m. minor to 1~ py.

-~-~

p
-"
vJ
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Mom ......... % ROO .,om ......... ( incl LITHOLOGY. STRUCTURE & ALTERATION ) '*"" - MINERALISATION LITHO m",,, ALTIiIl -m m m m u-. Stnoct.

553.6 - 562.45m: QUARTZOSE SANDSTONE (STITT QUARTZITE) -
Llthglogy' Grey. Massive fine qll: sst wilh numerous highly deformed black shale interbeds. Sst silif &. " Trace dls!lem py,
hard. shale soft. ~

Common carb &. qtz veins &. veinlel.5.
Slrucwre' Bedding: S2~ ILeA. 555m; 56"/LeA • 559m; 50·ILeA ell 562.4m. -
ClellVaqe we.ke,. lhan In unit. above.

Badly tlroken 556.7 -558m, around major faurt 0 557.~ wlt1l 150mm or carb-cemenled faull breCCia. -4O·;lCA. SI broken elsewhere.

END Of HOI f

_0'-

.....
-';l

::'
~-

;'1
~
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o e'HOLE No. i.Y,

-/2. o' It,

SAMPLE ASSAYS (ppm unless specified)
COMMENTS.....- Type F,om To InterY811 _od

G... PI, z.. /+q Au.. 10".. A..m m m m

O~b05" ~urNt:J ,1.19" .22Il., /·4 ,S- IS" 2S"SO .. , O' 02 "0 2.0 l<Aac: SHALE.

0>1,0(, ,. " Un., :u:z·O IS 25" 5" ,SS-o ...., 0·025 "0 2>0 " .
031}C7 " " 0222'0 Zl.3·$ I· S- 30 /0 I +1l>O </ 0·02 780 230 "

..
0,1306 , " .223' S" 225·0 "$ IS" S" /'00 <I o· 02. 9"" 2"'" .. ..

03130' ,. " ;u'. a m-S" I'S" 30 10 b2.CO <I 0'025" 830 190 "
.,

031310 "
., .22(,'5" m·o ,. S" 30 190 5"96l> <I 0'1llS" 820 220 " "
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Pel haps during 10Itlin<J. Ifa~luling 01 Ihe lOCk plovided pa\nwa~s lor Iluids

which resulled in Ihe remobilisallon 01 carbonale and quartz. Iron also ca"i"d by 1--t---hw.,·~,,-1
laler Iluids has reacled wilh lne carbonale hosl precipitaling hemalile and p¥rite.

The regular variallons in minllralogy between specJ~c bedding layers suggesl .....'

Ihal Ihe carDonale in In;s roelt Is primary and thaI il represel'll5 an imcu,e IlmeSlone. I--I---t-~.---'..-'--1
F,fle aelri\al quanz ana clay m,nelais Inow seric;le) were also be'Lng aeposi1ed e1 Ine 0
same lime as the carbonare giving rlSa to lh& rhythmic lJanding.

O?

I

In addition the sample is rraversed 01' 'l!larl~ely lalll vllins (0.2 mm ..Idel ot I--I---t-----j
recrySlallislld carbonale, quartz, pyrile and hQmalile. Saveral anhedral aggregales

01 hemalill! e.hibil nallOw overQrowlhs 01 maQnelile ? probaPly renecting changing I--I---t-----j
102 condilions. Thll veins a.re zoned lrom quart!: al Ihe margins 10 carl:lonate and

magnelile in Ihe Inleriors. MaQnelile wingers appear 10 Hlend from Inesa cross·

culling veins oul along specific quartz-carbonale-ri(;h layers.

Thll finll scale lamll'larlons apparenl in hendspecimen reReCI p'imary bedding

layers ..h'ch are relalively rich in quartz or carbonale. The relalively quartz·rich I--+---+----j
layers occur on the scalg 0' 0.1 1.0 mm Ihld< ana cons'sl oj QfainS ot quartz (0.02

mmj, relall~ely coarse·grained carbonelll and minor se'ic;le. The carbona.le·,lch I--+---+----j
lay..'s =nsisl 01 Ihe same phases bul d9uilel qU!l'IZ grains lire mare ..idel,

dispersed. Fine_grain&d 9l.inger.like aggregales of of pyrire are disseminaled I--+---+----j
Ih'oughoul Ih& rock. 50ml! pyrile agQragerea run parallel 10 t1&dding and ~'&

reslricled 10 specilic laYllrs, I--I---t-----j

This sample dIsplayS eillar evidence 0' a clastic orIgin and IhQ Il1hlc 1--+--+----1
IragmentS appllar to be mainly 0' Ihll same broed silicic (daeitic) volcanic

composilion. The fine siliciC: maUi~ may represenl a line ash C'Omponenl associaled 1--+--+----1
wilh Ihe erUplion 01 Ihese silicic vok;an'cs and bolh theSll components ..ere probably

deposiled in some sort 0' slumping or mass' now event 1--+--+-~--1

Thi'!: sample is also a cl8!llic rock allhouQh rhe s;mila' te"urM in many ot Ihe

clasls and mal.i. lends 10 obscu,e clasl boundarin. ClaSIS are typically rounded and

vary Irom O.S 10 ~ 6 mm In size. Ih9 lar<;jllr ot Ihesa being dLsllnguishad by the

presence at cross-cu!tlng qual'll vllins whlc!1 end ar lhe d9sr marginS. Olh,. elaSlS

are diSlinguished by slightly coarse·grained lecryslallised quartz-Ieldspar'rich 1--+--+----1
assemblages. The malrl. IS vllry tln9grained and also domlnaled by quarlz and

'eldspar wllh variable fine se,icila, chlorile and carbonall!. Subhedral plag'ocla.se

phenocryslS occur in SOme or the clasrs bUI lhe quatlZ phenocrysrs af'!! ab~enr

suggesling a broadly dacitic; composilion. The alleralion is palctly tlul locally quile 1--+--+-~--1

strong reGulling in OVllrp.inring 01 rhe anginal lextures and subSlanllaf replacem9nr

0\ (he olaq,iocle.se phq,nac""o;ls b¥ ~rlctt!! ;\lId GiI{OOaale. Th!! $IU!d.ta. altera((oll 1--+--+----1
edlib'ls a week cillavage. Pelchy carbonale ellarallon also 10Cllily resul19 in

virlually complele replacemenl of lhe silic;c volcanic Iragmenls. Aggregales or 1--+--+----1
pyrile are dlsseminaleo:l lhroughoul Iha rock but most rrequenlly appear 10 be L_+__+_~--1

associaled .. ieh the mOSl Inlense palch&a 0' carbonale alreralion. r

-

-

-

-

-

-

-

-

f-­

f--

f--

-

1-

The malrl. consiSIS oC abundanl very fine-grained recrySTalilsed quarl2 and

iQldspar .. ilh chlor;le·rich palches some 01 which ha~e a ·shard·like' form. Th"

laller prObably represenl original glassy Iragmanrs which hevl! been par!ly broken

up durin" uansporl and deposillon. Howe~er, many have quile open SlruClures and

exhibil no Qvidence or tlalTllnlng. There are very sparse e.amplos 01 subhedral

plagioclase phenocrysls ..hicn have belln subsrantlally replaced by sllricitll

Ho"ever, sericile alleration ,hroughoul Ihg sample is comparati~ely "eak and lends

10 be concenlrated around cJasl margins.

The maui. ~onlains patchy cari:lonale alteralion wiln onll 'ery largl! palch

wilhin Ihe field 01 rne min secliQn e.aminea. There are also a numCer 0' lala c,oss-

The srrongly lIow·bandad pumice hOQmenls are composed 0' very line

grainad (licrySlaliised quaru-rich bands which anern~t!l with Chlorite· and sericilQ.

riCh layers.

This sample is similar 10 OJ1302 In thaI It is C'Omposad 01 abundant lubuiar~

~u4:c::)a:::~~se ;r::~:~ ~'l!Sil;;:;::;i~ina;:ar:a:p~::em::nh:la:~S~~rg8r 105~

SUbS~:::\ ~:~:;:I:O;·::~i:::::e:~:~w:~:e-::~:il=~::::.I~h:l:rr:::~c:n;~
sparse ;:Jlagioclase phenocrysls in a dominanlly silicic !I,oundm:lss implies a dacllic I------­
composilion.

MUCh of the nne' grained quamo·!eldspalhic mate'ial In rne main. was

probably originally rLne asn or smaller unwelded pumice Iragmenls.

The malri~ bel'Neen Ihe pumice fragmenls appllars 10 be dominalad by nne

recrySlallised quartz, leldspar. sericile and minor chlOrile The sericile and chlorite

deline two p<lncipal cleavages which afe al a refaHvely high angle 10 each Olhllr.

ThiS sample _s a clastic rocl< composed 0' a variety ot relallvely line Qrained

PUmiC& male,ial. Thll mosl obvious clasls ara elongal& lubuJar pumice lragmenlS 1--+---+-11U.ll1..1
about 0.5 2.0 mm 101'11;1 which display v.ulable orienlalion 01 Ilow·allgned lubular

vesicles. The oriqinal vesicular characler hll$ b&en psaudomorphlld by addlrlon ot f---­
SIlica, and hiqhliqhllld by alll!rnatmg Ih,n parallel laYllrs 0' sericite ;ind mInor

chlo'ile. Some 'ragmenls conlain sparse subhe<:lral plagioclase pher.ocrysls (uP 10 I------­
0_5 mm long) w/lich Iypically e~hibil only minor carDOnale or sericite alreralion

-

-

-

I---

I-­

I-­

I--

21·4 ....11"1' I ,

Thg nne·greined siliciC o;jroundmas5 contains rglicl spherulires (- 005 mm

diemel&1) some 0' which have only DeQn W9akJy recryslQllised.

The aHgnmem 01 ser'cile depiCls one major cJeavagll wirh a w"e~ second ~Ieavage

developed appro.jmelely ~O· 10 Ihe principal one. ThQrll is also sol'11e m'nor palchy

develr:lpment 0' ~arbonale in Ihe groundmass and several narrow cross,cuiling chlo,ile·

quart: veins

The rhyolilic lava nas been subjected to moderale hydrolhermal allerallon

'&sull;nQ in Ihe developmenr ot abundanl selicile and chlorile in Ihe qroundmass and

sericll'! reclacinq feldspar phenocryslS. Subsequenl delofmalion has produced OIl leasl '''0

distinCT cll!a~aQes

The general 14>:IUf!l( (ea(\IfllS 0\ !his lock <1Idk.2olll it "'200; e~\lI,roed as a lava alld

quenched lorming a. glassy groundmass whiCh uilimlliely deviuilie<:l lorming spheruliles

The presence 01 delicalely resorbed phenocrysls ...hich arll ollen unProken lurther

SUPPOIlS a relalively non·violenl etlusive medII 01 empiacemenl.

ThiS rock COnSiSls 01 abundant anhedral 10 ;u!)nedral quart!: phenocrysls many 01

"..hieh are par1ially resortJed ;u1d emb:ly9d. and subhed.al phenocrysls 0' reldsp:lr which

are largely rgplaced by rLne sericil& and pal~hes 0' cartlongre The groundmass is

composed 01 line glained QUarl:l:. leldspar, selicile and chlQ,ile wilh minor dlsseminaled

Fe o.ides

T~i5 silfT,ple consists 01 subhedral phenocrysts or plQQioclase (1 2. mm~ in a

~ne recl"'/Slall'Slld graundmass 01 quam and !aldspllr, .. ill1 minor Fe (Illdes and iI 1----1
Trace or pyrile. The rock has a pervasive "du5linq' or line Sllncil8 which panially

obscures many or IhQ Il~xrurlls, particularly 01 !rIe lIToundmass. In addition 10 the 1----1
plagioclase phenocrysl 1M roCk conlalns abl.lnoanl round vesicles (0.5 . 2. mml which

ara till9d by ehrolils. quarll: al'd ca.bonalll. Where preSllnl, tn, carbonale typically 1----1
occurs in the cora or the vesicleS.

There are some very Iins-grained disseminaled Fe ollllllS In Ihe grcundmass

The pre~lInce 01 abundanl vesictes and Ihll even disUibuliQn 01 pIlenocrySIS is 1------1 and some aS50c;aled with a lale cross·culling quaflI-chlorlte.,ich vein. t---
oonsisrenl wiln InA Inla,p"lelion Ingl Ihie 83mplll rep'o:lsents a lava tlow. Howe"'ltr,

II (lOas nOI ,_cludll Ihe poasib;lity 01 a shallow intrusive origin. The predominance 01 1------1 Thera is a smell amoum 01 carbonele \h'oughoul the mat,i. and several lale f-
plagioctaSll ph&nocrYSI5. and lack 0' QLlarlI phenocryslS. logEllher ...iln the crosS-CUlling veine of C<lrt>Qnale and quartz wiln minor chlorile.

re1alively silicic groundmass suggllsls a deeilic composillon.

The thin secllon is also cut by 51!V1Irai ~arro ..... ~lIlns 01 ca,b<lnllill and a

.e!alively Ihick (B mm) vein 01 quartz and carbonate. NevlHII1ele95 lhe principal 1------1
alleraHon at Ihe groundmass and plogiodese phel\OQ)'8ls has inVOlved Ihe pervasr.e

develOpmllnl 01 $(I,Icil8 which dOllB nOl e1h,bil any p<ehtned orlenralion. 1------1

This lOci< has very similar comoonents TO 031302 and probaoly has a similar

I---+---t---+---t---+---+------------~eroadly dacilic composilion. Gen&ral IIHTural r~alu'es also imply a similar mode oj

cligin and depoSllion - procably somll SOr! 01 pumiceous mass·llo".. deposit

Thl! Il!<rures 01 Ihis specimen are mosl cOns;slfmt wilh it being a

I--_..J.1 '-__..J.-:-__I.:1:-:::-..J.I .l.. ,--j volcaniclaslic ..hich may have been dejXIsiled as some sort 0' pumiceous masS-llow

'11' I., IS'!J}5,... deposit. The pumice was clearly sOlidlned al Ihe rim9 0' d9POSition as indicaled by

\h9i, variable orienlatlon, and Ihere is no evideoce 01 welding in this section.

c,,'ling ',eins composed 01 c;uartz-chlorile and CatOOnaTe. These ar& somelimes oone<:l

I----+---t----+---t----+---+--~--------~ !rom chlorile al Ihe margin 10 carbona Ie and quartz in Ihe ;nterior. There '5

·"'agnetiTe.•phene and a IraC9 "I PVr,Ie disseminaled IhroughoUl Ine malri •.

t-----,I----I---+--+--+--+---------j
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This sample Is very similar to 03 t 345 bUI Is lesa allered. II conlains the 1--+--+--+--+--;
same array ot reialivllly cOllrae-greined recrySlallised silicic and leldspar-bllsring

claSIS in a very ~neilrained quartz·fllidspar-rich malrlx 11 also conlalns abundant 1--+--+--+--+--;
s"bhedral 10 allgular (broken) plagio~lase cryslals wllhin lhe matri, The reiative

abund;l11ce 01 flljdspar crySl.lliS is mo'e t~pical 01 an epic;lastic rock Ihan primary 1--+--+--+--+--;
W:jnllQus 'Odos. as Ihey become concenl,aled in Ihe lonner due 10 sof1lng proceSSllS

Allot thll feldspar crySlals Show e,tenSiVll selicile (and carbonatll)

alTerallon. with occasional unalle'lld overgrowlhs In contrasl, the line-grained J---+---+---+---+--~

maui, js only weakly ailered in general. although there arll sllveral patches "I more

illiellse sericile and carbonate alUtratlon. The rod< COntains no quartz in the lorm 01 J---+--t---+--+--~
phllnoCrysls eilhe' Ln clasls or rewor\(ed ',n Ihe mar{.., bUI ~ne·(lrain.d quarlz ·,s

abundant and II alsO occurs in nenow cIOSS-GUlling veins 1--+--+--+--+~'~."1I~

Th'oughoul Ih. mani, Ihere occur Sill/legation, 01 accessory phases including 1--+--+--+--+-l,,,.L9
Sphllnll. zircon. sllcondary Fe o.ides. millor pyrrle and a brownish. vPry rille 0
glained. high 'eHel phase which occurs as SIUmpy prismalic cryslals or bundles 01 1--+--+--+--+-:;:;
line acicular cryslais. Thjs may be rulile {or possib'Y c;]ssiterile) ~u( detlnilll 0
idllntihcalion would 'equjle a microprobe analysis. 1--+--+--+--+~C,,-__"J1

Clastjc le,(ures arll also dillic.ull 10 ci&linguish in lhls sample due 10 simils,

ciasl and malrix composillons. logelher ....I(h Ihe obscuring etl'lGIS 0/ quite slronq J---+--+---+--+--~
sericile and ca'bonale aileralion. Rounded clasls <:II recrySlallised siliciC vOlc.anic 1_--11-_-+__-+'--_--11--_--1
material appear 10 be aboul 0.5 10 I.S mm diameler. These appllar to be ilighlly

coaraer'grained Ihan Ihll malrlx and 11ISa ailered.

Abundant rejaHvely large (O.S . 3 mm) subhedral p1agiocl:lsll c.rySlllls appear

to be scallered IhrouQhout thll r,ne-g'ained Silicic groundmass. Some 01 Ihese may in I--+--+--+--+--~
fac;t be ",ilhin silicic claSle but lhe e.llnsive nature 01 Ina allerallon makes Ihls

impossible 10 ascel1ain. The teldspars are e'lensjvely serlcitised and also pertially I--+--+--+--+--~
allered 10 carbonate, and some (Ieasl al1...,d) samples have aitered eores wilh a

laler unailered o~ergrown rim Allhou9h widespread, t~e seriCilic allerallon does I--+--+--+--+--~
nOI define a cleavage. Palchy cartlonale aileration oo::urs th,oughoul th'l mauix and I-__+__+__+__+__~

clasls. Car!)onllie 8.lso appears 10 be commonly remobilised inlo later IraClur~s

wherll it's 8ssoci;]led wllh QUInz and Chlorile. i;ggregates 01 sphelle wilh J---+--+--+--+--~

aasocialed line needills 01 7rulile are diSlribuled throughout the rock logelher wilh

zircon and Fe oxides.

I----'8'< I I

The seClion is Iril\lersed by several lan:jlit veins (\.0 mm 10 mm ",ide)

which are composed almosl lInlirely of coll.rse-g'ained quartz and carbonatll.

ThiS rock appears 10 be clastic in <:Irigin with a polymodal source COnUibulin(l

angular quartz. r<:lundad r.ne·g,ained silicic ilthlc. IragmllnlS (these may havll been

Silicic volc.;lnic IjlasSl. and also an abundant del/ita! malic phase (hornblende ?)

which has subsequlllllly been allefad 10 c;hlorile.The malrl, appeers 10 be

rElcrystalllslld nne siii<;ic mll.lerill.l probably aller volcanic ash. Foliowin(l dllpoSllion. I--­
Ihlit rock was subiect to hydrothermal alterallon Which resulted In parlial

replacemant 0' Ihe matrix and chloritll pseudomorphs by sericite. I---

This ;i!l11ple consists 01 very anoul;r Quanz grains. some .lIlY lina.grainad

silicic lill1i~ fragmenTs <Ind aoundenl chloli1e pSBudomorpns prObBOly aIle, I-­
lauomac,;H,siall pnases. 5",' 'n a IIml-grainlld ~ilicic matrix. The chlorite I-­
pseur;;omorphs have a pnsmalic lorm which 5UggllSl9 hornblende (lnis Is the green

claYI~i1 alleratlon minerai nOled in yOU! leller). Thanl Is alSoll a trace or deui".ll I-­
2IIeon Illd dineminaled Fe o.ldos. A amsldarable portion of lhe malri. has also

experienced allerallon 10 sarldle wilh subordinate carbonate.

In nand .peeiman Ihis sample includ8s a fine-grained dar!< portion (SiI1910ne) I---­
which uhibilS a sharp conlilCT "ittl a Iliialively coa'slI"grained liqhl coloured

'sandy' ponion. The line'lJrained pooion ie dominllted by line sericile and chlorite I--­

wilh disPllrSlld r,nll angl,llar grilins ot Quanz, and minor sphene, Fe olides and a l,ace

01 pyrile. In addiholl. Iherll ,e I sqnilicanl proponion 01 relallvely larQI (0.1 mmll--­

rllombic porphyroblaslS 01 carbonale i.doom~el scaller&d Ihroughoul Ihie laYllr.

I--
Thl rlllatlvllly coarse'Qrained maleflal adjacenl 10 Ihe line cillcareau'

siltslone Iilyer displilYS somll illn80US le'lural 'llaturn. II is comOOSed of medium-I---

grainlld (0.5 1.5 mm) inlerlocl<inll labular crystals 01 plagloclilse will'l subordinale

illlerstitial quartz. This matarial has been CIOSS'CUt by lalllr veins rich in Quarlz alld I--­
ca'bonalll Ih8l also con lain accassory Fe o.idls and 7nJlile. The veins appear to

have experienced weak lhermal metamorphism lHhic:h has produced 30me allnealing 01 I--­
lhe carbolla('l (incipielll Iriple junCllons) and 10 a lesslitr aolent, quartz.

The relatlveiy CO,IrS'l-9rainlld i9neous IllJlured pla9ioclase has bellll pa.rll~ I--­
~===t===t====t===t===:::;==="f======::!i.__.lreplaced by cilrOOnale associated wiln vein develClprnenl.. and il is possjble Ihal Ihe~

carbonale ;11 Ihll sillstone layer also origlnatad principally from the vein·relaled

J-----+---+----+---+----+---+---------+ lIuids as quartz-carbonale'rich veins also crOSS-CuI lhal layer. I------

This sample .PP9ars 10 bll a voicaniclaSlic roc.k wilh a dacilic composition. II

has some SimilarilieS 10 031317 but contains a grealer proportion 0' plagiOClase I--+---+--+--+--~
phenocrysls. The e.tenslve nSlure ot the sericile (and carlionarlll alleralion has I-_+__+__+__+__~

obscured many 01 Ih9 crilical le'lural lealures 01 thll rod<

The Ihin section .,lImjned traverses Ihll conraCI. between a weakly f--~:::3:::]::::::'I:==E::::::::::::::::::::==~-t--t--t--t-__1
mllillmorphosed siltstone unit and what appears 10 be a nanow jnlrusive porphyrite

J-----+---+----+---+----+---+---------+ (andesit~?) dyke. E,aminalion 01 rh. co'e indicalllS Ihllt Ihe 'dyke' varllls somewhat I---­
In width and is IransgreSSIVll 10 thll apparent bedding/cleavage orientalions. Thll

1---_+---_\_--_+---_\_---j---+---------1 maior problem wilh Ihe \Illlllrprllllliion Ihal it rlllpresllnts a dykll Is thll relaTlveiy I---­
coarse grain size and apparent lack 01 a chilled margin againsl Ihe sillSlpne. The

1---_+---_\_-~_+---_\_---j---+---------1allernative inlerprlllSlion IS Ihal Ihls layer represents a Ihln sandy "nit rich ill l--------­
pla9ioclase feldspar. As many 01 ll'le grain boundaries in Ihe Ihin seclion e~amin'ld

1---_+---_\_--_+---_\_---j---+---------1 are obscured by carbonale alleralion. il os conceivable llial Ihll interlocking te,lures I-­
Observed WlIlre wilhin a i1lhlc clast It should be fairly oovious 'rom an examinalion

1---_+---_\_--_+---_\_---j---+---------1 01 Ihe core either side 01 Ihis Sllmple as 10 whiCh 01 IheSll alte",altves sellms more I---­
rllaSonllllle

I---I--+---+--+---+--I------j I---
Thll hll\Ological character at 031330 and 031332 are broadly l:Ompatible with

I---_+---t-----f---t----j---+---------j Ihese samples being part 0' lhll DundllS Group. I-lowllve,. my i<nowllldge 01 \h& DuMas I--­
sedimllnlS is nOI broad enough 10 provIde a dellnite conlinnation.

This sample has similar composilion and Ie_lures 10 091345 Jnd impllcillV a I--+--+----I---I-~.•'---"t
simiiar Oll,,>n as a sullmarinll mass-Ilow deposll. 80lh 03t347 and 031345 are

Similar 10 Ihe Rosellery 100lwail rockS ,n Ihlll Ihey repreSenl plagioclass-phyric 1--+--+--+--+--;
volcalliclaslics riCh in lilhics. alld do no( con lain any quartz phenocrySIS

I I I I



•

•

•

n iJ' b'" ,I'f) 1 "'2

APPENDIX 2

SG MEASUREMENTS &

MAGNETIC SUSCEPTIBIUTY READINGS

ON BY1 DRILL CORE
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S G READINGS

1500GG

DDHNo DE':jH DR~~~19htWET weight VOlure S G Comment

'-"" (u

'1>"" I 20·'!SO lo~s - /.(C7 ;(·66 ' LJ.. IItl c___..
40-70 ~59 - z.z.<; 2·II-S • ..
(.,$. 500 935 - '3l.f!: 2.7/ • "
~D·z..o '68"0 .- 3Z~ :<- 7:l l- •

160- 06 12~ .- 473- 2.7.:? • ~

1/'1-7{) . (~Ct(.. Z5?
,

;,R·6Q ~ .--
11>9·/Z f;cU ·'i ZZ.7 ,2·72 ~ ~

16Lf.oo «(.,Lf9: ..2.2- . 2.52. ,2·S7 'CJl. k- IIIa. Oc;..&...

(7(,,·00 t.17 - 22.{, ·i· ;2.73 ~ •
197·00 .{:;I~ ii." .• >; . 'I'll ( .z·7/ • ..

. :2.·Z,:Z_- 00 . :/'7'" ..•...,,~ ... -2.1('1.' 2,77 • •
.

'Z.,-{o •00 ('i(7'6~ - 2'~ ;Z·f!3 • •
2<;""'" 00 )/..<}I( _. 25(, 2·71 "

. ~

f. '2.70'00 ~9'2.. - 32.4 2-75 r •
2.'70,00 t.7~ ...... Z47 2·73 (I ·,
'Y:J7 ·00 , f. '" - 2~5 2- f?,~ ,
320 '''0 <1./7 - 2Q" 2-78' u "
'S4o ·00 <53 - 207 2 -{;7 ~ "
:n.o ·00 ,"07 - 2ft 2·7ff I. .-
3....0.'0 53t 194 .... 2-77 " ~

'100 . /5 461 - 162- ~. 'itS" " ,.
4f~. 'i55 722- - 2(,,'f 2-73 .. I_

4'«(" ·co l(~2.. /57 2· 7/; ..
"

i.f"O·OO ~02. - /~3 2· 7.4 .. I •

'1%0'00 ~% - 32S( 2-7~ -. "
~oo ·00 417 - ISO 2·7g ..,

52.0 '00 609 - 1'B3 2- 78' L

5"'0'00 777 - 276 ;J.g;Z "
I'

~"o.<:,<'1 'b"9 - 3V; 2-77 .. ,-

t;.y21 fl& J1&1~
(

~
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MAGNETIC SUSCEPTIBILITY READINGS

DOH No Fro.,\, - To Reading ~~ Comment
(M .

f2.'f I /.2-0 .n' FiO- -J~~l", Cr~

2. ·;0 - /1 I' "J.- . «;() - fl ( , .'
7· 10 -nl ..
(J, t,.O _00 .

-'10 '50 -Oq
-

,.

liZ· 50 of) X ,. ,-

;ceO onG .. "//.. 5-" '0 ..
c,. J..n -of$'

" "
20·!f1) -01
77~,{) - () .
71> 7..0 - /

/''-' '<' - 1<
7.7, ,0 -06
:<1110 -n6
:c.G' "n - 10

'3<\- So -, 3
3' 'SI) -Iq
~<;·\O -2\

Sl'IO -, ~
'1-0 'J.O - IS. ''"'>
...o,.?> ''"

1" .
'45,('0 -ok "f
IIt6 qO • 12-
1h-4·So -nit
1·0'/0 .fJX
1~4,oo '0':;
l,c,' 7.) ../'"
5'~. 3" ,/1

1<7././) ·/2
L<,,· <"0 ·oC:
i.(p, 4/? ·06
k'/ 5U ,/1
Iii... .<'0 ·nR
1...:'7.j"O ()'
1" .t..f) , i ()
I'll .1..1'1 ' "c;

MAGNETIC SUSCEPTIBILITY READINGS

DOH No From To Reading Comment

J<,'-{ I 73 !.·o .,3 ,-II.) " , .."'L~ ('.0"- -

76 :[<' 'Q~ .
75< . q() .IJ{( I

, ~2.oo · , I V

x-S -tJc ·.20
'i-,( 'i?O 'IS'

l«-q7& • /0
Iq ;. "'e) ·/1
qA·.,O ·07
~i SO ,0
1'00 .<"0 ·11
Ii fl,\':;O · ,
/"6 ...0 .""l

110l'i-bO ·n:\
'j 1/ -70 .f),,-

I" •. 5':0 -n.'"
/l7·Cio - ".~
1/2,."" ~t1Ci

,Z... /II -06
1,21·2,) ./(J -
1303!J .fJq
11~,4-0 · Iii-
II :',(;·50 '03
i :)'H'O '/6

1/it-iOO · 04- I.)Q .......JJ..i ('nJU:
1/-42· 5'0 ·03 I,,+ ~ ·s~ - ,0 I
;' 51SIl -07

,
1/,4-- ,0 -07
1/,7 ", -06
I//./'J Sf) "0'S'"ve; 3'--0 - or,
,./6'/,.,"/; - 0 9
V6'9.,,-O 09'
117;<,.,0 f)/y.

I; 7(".12; -/0
1/7<"-0 ,() '7
ItRI·7.-\' · ()~
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MAGNETIC SUSCEPTIBILITY READINGS

DDHNo From To Reading Comment

"1>-; I 279·7 '1(" No.. .l~l.- oo-<e....
2.~2 .<i .~

2....~.2- .~

2.CX$(" .0"
2-~"''1 ,'0

2..""1 ." ·0S-

2-"!2·S- •OS"

2.9"·2 -os'
'2.~ , .... '07

2"",.<:'" .rR:
-'01'( ."

..,,~.~ '11

&lb'''! -11
~07· .., .,iI-
.0" ·7 '0'6
3 ",9 '/0
'3IZ.(' "2
"1$.,, 'I~

A 1'0,' '24
'2,0..7 '1'1
.2'2·7 -:%
'J:J(·7 '2"
3'2i-7 -V;
T<I'7 ,24
..~'1-7 '(7
~·7 ,0"
~4D'7 -'S
>'3-7 • Ie

~4"'7 - 10

3"'''''7 -0'1
35'2-7 -C3
355-'7 'CS
35/';-7 '27
'36/55 ~

3'4·" '20

2"7-" -'2-
:511'. " -'2-0

"-'3· " - 'l.{

MAGNETIC SUSCEPTIBILITY READINGS
..'....;;:.'..'..;

.

DDHNo From To Reading Comment

~" , 1'/,:!·40 '02- N"- wW ~
"4.( '0 I

'';,7.'' '0'
l'iD ·5 ·o~

,n·'" '10

'~"S- ·oc.
/~ ..~ '02-

2.02.., 'or .

2.0<;. ~ 'I~

2.0'.9 ·11
'2./0·q · 0<;

<2.141'0 .0<:
'217./ '0"
1Z0'2- "7

'2.'2.'2.·0 ,14

2-2-":-.0 '2'
2..7-N .I~

'2.:!.1 . , "0:

n<;·2- '17 -
'2.17.2- · (c.

'2._0" ·/s
"14/·10 '1..

'2"', • .1'1

2-~~. ; ·'e.
2~~'7 ·1<;

2.",., "7
2.~,.~ '1/

2.<,., '2.1

:>s<;. ~ '2.0
2.57.5 "9
258·~ ,-.::."z.
1.~H '12. 1. Ca 11' L.f ·IS

1.b7·< · 12-

270"" ·/4
270,0, ·12..

1.73·/0 "2
<1~.~ ·'6
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MAGNETIC SUSCEPTIBILITY READINGS

DDHNo From To Reading Comment

13~ I :)7"" ·07 ~l... l.... ..u.a. ~m ........

37~-(. '11 ·
'h·06 '15 ..
J"'c." '07 ·
J~l!"" '/2- ·
3' /.'$ '/~ ·
39'f"fO .('( "

3 ~1."" 'n' "

'tOO'S '/3 ·
/{O$cS '09 ·
'<°'5 '10 ·
'10'£ "7 ·
'f11-{, "0 ·
1-{I"-7 'oli •
'{/<;t·7 '17

W"JI·r.. .,2. ·
'i2'1-7 '1>-

'-127·(, ·'s ,

'{'So· r.. '13 ·
'133·" '07 ·
43,,·(. '07

'1S'1'7 ·01 --'-
,
- -

'{'fl''! ·0, ·
'1l(t-'5 '0'

'('{3S '01 "
't'{"-~ '07 ·
,{'1"'O 'ZI ·
"51·0 ·0\ ·
"IS~'I '0" ·
'1~'-'1 '0"1 ·
"'fbO-o 'C'i ·
'16"·0 '°7

. •
~r..r.·O '" •
%9·0 "3 1

'In, '01\ "
'I7~·1 '°7 ~

117•• ' .~'l7 "
~"I-? .10 "

MAGNETIC SUSCEPTIBILITY READINGS

DDHNo From To Reading Comment

l!> 'I / 4'ii~.2.. ·oc. ""\...L,,_ r\) Q ~ r......o
't'iH'~ .I'i "
"<'0 ." .cr,( "
~%''l .Cf?i •
';9~·" .,,< ,
'i9'1-5 "'2. •
~oZ.·5 'o'j ,
!'A5-(. ·1 '2. .
50~.<' '07 ,
';"'7 '07 "
5 ('"!·7 2,.1..(.,

"S/7.7 '0'0 "
£'70'7 ''2.0 "
~2..'·7 '10 "524.<' '01 "

52.< ·5 '07 "
52<-.\( . \ Z. 0

<29.7 .,y ,
5"'35'1 •J-z. •
537'~ '0'/ ,
5,1G. _,yO 0

5~o'''; -o~
,

59:;·3 ·0<;' •
5'1,/·7 '17

,
S"f'it·o '03 ,
s ~S-'f '\i •
5%·1, .~ •
[;"17'3 ·W ,
5'{7-l1 .~ ·
S~9·! ·ot "
C; '1'!.( .~ ,
552·" .\\

",;<;,.'( ·2-0 ,
{;S b'7 ·09 ,
50-7 -o~ •
-55'7-< '07 •
Sf,2-'"! ·2.1 "

&lP uF HalE
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APPENDIX 3

PETROLOGY OF OUTCROP SAMPLES

BASTYAN DAM AREA
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GENERAL COMMENTS

• 1 • There is no single factor responsible for concealing the primary
textures in Samples 84027 - 84035. Alteration involving mainly
sericite, chlorite and in some cases silicification has blurred
primary textures in many cases. Incipient metamorphic foliation
and/or fracturing and granulation is a factor in some cases.

I do not believe that the rocks have been hornfelsed.

2. The rocks are interpreted to have originated as follows

The slatey, sericitic, laminated siltstone samples 84036 and
84047 yield no indication of facing directions .•

•

3 .

84027

84028

84029

84030

84031

84032

84033

84034

84035

porphyritic intermediate lava

volcaniclastic arenite

dacitic volcanolithic arenite

volcanolithic arenite with muddy laminations

porphyritic dacite

porphyritic quartz andesite

vitric crystal tuff (unwelded or poorly welded)

vitric crystal tuff (unwelded or poorly welded)

volcaniclastic arenite



•
Sample Number :

Identification :

Description ;

84027

Moderately carbonated, intensely sericitized and
silicified, abundantly porphyritic intermediate
lava

The sample is a mildly porous, mildly limonite-stained, light
olive grey hand specimen of slightly weathered, finely crystalline,
moderately hard rock speckled with small, altered phenocrysts.

A cobaltinitrite staining test revealed no K-feldspar.

In thin section the sample displays many porous, completely altered
phenocrysts (mainly 0.5 to 3mm) set in a sutured mosaic of quartz
grains (0.1 to 0.3mml riddled with inclusions of sericite and fine,
secondary rutile and with concentrations of sericite around the sutured
grain boundaries. There are sparse limonitic aggregates after inferred
fine sulphides.

Many of the former phenocrysts have prismatic shapes of plagioclase
style, but they are now pseudomorphed by sericite and limonite-stained
pores after inferred carbonate. There are a few small phenocrysts of
inferred ilmenite, now completley leucoxenized.

Several porous quartz fracture veins (O.2 to lmm wide) cut the
rock.

An approximate mode is :• 20-25%
0.1-0.2%

50-60%
20-30%

0.5-1%
tr

1-2%

porous sericitic pseudomorphs of
leucoxenized oxide phenocrysts
groundmass secondary quartz
groundmass sericite
groundmass secondary rutile
limonite after inferred sulphides
porous quartz veins

phenocrysts

•

Comments and Interpretations

This rock is thought to have originated as abundantly porphyritic
intermediate lava, but it has been intensely sericitized, silicified
and moderately carbonated. It was also cut by fissure veins of quartz
and probable carbonate.

Weathering has removed all inferred carbonate. There are
indications that the rock carried traces of sulphides.



o 0; _,1
Sample Number :

Identification :

84028

Possible volcaniclastic arenite, now deformed
and moderately altered

• Description:

The sample 1S a hand specimen of slightly weathered, hard, partly
siliceous dark greenish grey rock with indistinct finely fragmental
textures. A few specks of pyrite are visible.

A staining test reveale dno K-feldspar.

In thin section the sample is seen to be heavily fractured,
lcoally granulated and moderately altered. Primary textures are
substantially obscured beyond the observations that there are many
phenocrysts and/or phenoclasts of plagioclase and hints of sandy
volcaniclastic textures (confused by the existence of some patches of
tectonic,granblation).

An approximate mode is :

Phenocrysts/clasts of plagioclase are about 0.3 to 1.5mm in size
and only slightly sericitized. Much of the rest of the rock is fine,
anhedral. mainly untwinned plagioclase (0.01 to 0.03mm) and subordinate
quartz, sericite, chlorite and fine rutile. Chlorite and to a lesser
extent quartz form thin fracture veins. Subhedral multifaceted pyrite
is disseminated as grains about 0.02 to 0.4mm in size. Numerous
irregular pores, possibly after carbonate are present as patches and
probable veins.

• 30-35%
20-25%
10-15%
12-18%

8-12%
0.20.3%

1-2%
5-7%

phenocrysts/clasts of plagioclase
fine plagioclase
fine quartz
sericite
chlorite
rutile
pyrite
pores after possible carbonate

•

Comments and Interpretations :

This rock carried many phenocrysts or phenoclasts of plagioclase
and may have been a volcaniclastic arenite.

Primary textures have been substantially obscured by tectonic
fracturing, local granulation and alteration involving development
of sericite, chlorite, quartz, rutile, pyrite and probably carbonate.
Quartz, chlorite and inferred carbonate also developed as veins.
Pyrite is present in disseminated style.

The deformation is of tensional style .



Sample Number

Identification :

84029

Dacitic volcanolithic arenite, moderately altered
and mildly deformed

• Description:

The sample is a slightly weathered hand specimen of hard,
mottled, yellowish and light greenish grey rock.

A staining test revealed no K-feldspar.

In thin section the rock is seen to be moderately altered and
mildly deformed, but there are moderately preserved primary textures
apparently indicating moderately sorted, densely packed, mainly
coarsely sand-sized mineral and rock fragments. Clasts are mainly 0.5
to 4mm. There is a foliated, minor sericitic matrix and numerous
fracture-controlled but partly replacement style veins of carbonate.

•

Mineral clasts and equivalent phenocrysts within lithic clasts
are quartz of ~ form and lightly sericitized plagioclase. Moderately
rounded lithic clasts are lightly sericitized, abundantly porphyritic
dacite; inferred mafic mineral components are now altered to
sericite, fine rutile and inconspicuous, minor chlorite. Calcite
patches and veins range from about 0.05 to several millimetres thick.
Pyrite is present in trace amounts as clusters of 0.01 to 0.05mm grains.
In weathered parts of the sample the calcite is stained by limonite.

It is difficult to discriminate quantitatively between sand-sized
phenoclasts and equivalent phenocrysts within lithic clasts, but the
bulk of the rock seems to have consisted of rounded rock fragments .

An approximate mode is :

30-35%
5-8%

35-45%

8-10%
10-15%

0.5-1%
0.1%
tr

plagioclase phenocrysts/clasts
quartz phenocrysts/clasts
fine plagioclase and quartz (within lithic
clasts)

sericite
calcite
chlorite
rutile
pyrite

•

Comments and Interpretations

This rock is considered to have originated as volcanolithic
arenite, composed of moderately sorted, densely packed, rounded clasts
of porphyritic dacite.

Mild deformation has generated some sericitic foliation and
abundant irregular fractures now veined by calcite. In addition to
sericite and chlorite, a moderate degree of alteration has generated
minor chlorite and traces of rutile and pyrite .



Sample Number :

Identification:

84030

Deformed, pyritic, heavily sericitized,
laminated arenite and slate

~ Description:

The sample is a slightly weathered hand specimen of mainly light
olive grey rock with vaguely sandy textures and a slaty cleavage.

A staining test revealed no K-feldspar.

In thin section the rock is seen to be heavily altered and
deformed. Poorly preserved primary textures seem to be consistent
with alternating layers of coarsely sand-sized lithic clasts and
pelitic rock.

The pelite layers are 2 to 5mm thick and mildly crenulated and
disrupted by discordant sericitic foliation. They consist of abundant
sericite, fine quartz and pyrite (0.01 to 0.1mm)

The sandy layers are thicker (2 to at least 20mm) and have quite
poorly preserved sandy textures apparently indicating feldspar
phenocrysts/clasts (up to 1mm) and stretched lithic clasts (commonly
2 to 3mm). There are remnants of phenocrystal plagioclase, but grains
are heavily sericitized and in some cases silicified. There are a
few rutile aggregates after titaniferous oxide phenocrysts. The bulk
of the sandy textured regime is now sericite, fine quartz, minor
chlorite and traces of rutile and pyrite.

~
A set of fracture veins (0.03 to 0.5mm wide) orientated at a high

angle to bedding and the sericitic foliation carries chlorite, quartz
and minor calcite.

An approximate mode of the whole section is

60-70%
25-35%

3-5%
0.5-1%
0.1-0.2%
0.1-0.2%

tr

sericite
quartz
chlorite
pyrite
rutile
calcite
remnant plagioclase

~

Comments and Interpretations

It seems that this rock originated as sandy textured volcanolithic
coarse arenite with some muddy laminations.

Pervasive heavy sericitization and subordinate silicificaiton has
been followed by shear foliation and probably related, but late
regular fracture veining by chlorite-quartz-calcite.

Disseminated pyrite is unevenly spread through the rock. It may
relate to the formation of sericite.



The sample is a hand specimen of mildly limonite-stained, yellowish
to pale olive grey, moderately hard, altered, finely crystalline rock
with altered feldspar phenocrysts and small quartz phenocrysts.

•
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Sample Number :

Identification

Description :
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84031

Heavily sericitized porphyritic dacite

A staining test revealed, no K-feldspar.

In thin section the sample is seen to be heavily sericitized, but
primary textures are of abundantly porphyritic, finely crystalline,
volcanic style. Phenocrysts are subhedral, corroded and about 0.2 to
3mm in size. The groundmass grains are anhedral and about 0.1mm.

The phenocrysts are lightly to moderately sericitized plagioclase
prisms, deeply embayed quartz, completely leucoxenized inferred
ilmenite and rutile-sericite pseudomorphs of inferred mafic silicates.
The groundmass consists of primary quartz, heavily sericitized
plagioclase and rutilated mafic minerals.

Porous quartz fissure veins are 0.05 to 0.1mm wide.

An approximate mode is :

•
8-12%

2-3%
1-2%

0.5-1%
60-70%
18-20%

2-3%

0.5-1%

lightly to moderately sericitized plagioclase
phenocrysts

rutile-sericite after mafic silicate phenocrysts
quartz phenocrysts
leucoxene after oxide phenocrysts
heavily sericitized groundmass plagioclase
groundmass quartz
leucoxene, rutile and sericite after mafic
groundmass minerals

porous quartz veins

•

Comments and Interpretations

This rock is thought to have originated as porphyritic dacite
lava, but it has been heavily sericitized and thinly fracture-veined
by quartz accompanied by some weatherable, anhedral mineral (perhaps
carbonate).



O:Y(i
Sample Number ,

Identification :
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84032

Incipiently foliated, moderately to heavily
altered, porphyritic quartz andesite

• Description:

The sample is a lightly weathered hand specimen of greenish grey
rock finely speckled with greyish orange feldspar phenocrysts or clasts.

A staining test revealed"no K-feldspar.

In thin seciton the sample is seen to be moderately to heavily
altered, but moderately preserved primary textures seem to be of
simple, porphyritic finely crystalline, volcanic style. Phenocrysts
are 0.3 to 2mm and groundmass grains are 0.03 to 0.05mm. A
chloritized microdiorite xenolith is about 5mm in size.

The main phenocrysts are lightly sericitized plagioclase prisms.
Quartz forms sparse corroded and embayed phenocrysts. Former small
oxide phenocrysts are now leucoxene and fine rutile. Inconspicuous
mafic silicate phenocrysts are now chlorite. The groundmass features
moderately to heavily sericitized, anhedral plagioclase; quartz,
chlorite and leucoxene/rutile are minor components. There is an
incipient sericitic foliation.

An approximate mode is :

Pyrite forms sparse aggregates with chlorite and quartz. Several
thin fracture veins carry quartz, chlorite and limonitic and porous
indications of former carbonate.

• 7-9%
0.5-1%
0.3-0.5%
0.2-0.3%

40-50%
30-40%

6-8%
3-5%
O. 1%
tr

0.3-0.4%
0.5-1%

plagioclase phenocrysts, lightly sericitized
quartz phenocrysts
chloritized phenocrysts
oxide phenocrysts, altered to leucoxene/rutile
groundmass plagioclase
groundmass sericite
groundmass chlorite
groundmass quartz
groundmass leucoxene/rutile
pyrite
veins of quartz-chldrite-carbonate
microdiorite xenoliths

•

Comments and Interpretations

This rock is thought to have originated as porphyritic quartz
andesite, probably representing lava.

It is now moderately to heavily altered to sericite-chlorite­
leucoxene/rutile-pyrite, mildly veined by chlorite-quartz-carbonate
and incipiently foliated .
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Sample Number :

Identification :

84033

Moderately carbonated and chloritized, intensely
sericitized vitric crystal tuff

•

• Description:

The sample is a hand specimen of slightly weathered, greenish
grey, fine-grained rock.

A staining test revealed no K-feldspar.

In thin section the sample is seen to be intensely altered, but
well preserved primary textures involve subhedral and broken
phenoclasts (0.1 to 1.5mm) scattered through a matrix of unwelded or
poorly welded vitric shards about 0.2 to 0.5mm long.

The main phenoclasts have prismatic shapes of feldspar style,
but they are now completely altered to carbonate, chlorite and clay
of kaolinitic style. There are a very few phenoclasts of quartz.
The formerly vitroclastic matrix now consists of sericite, fine quartz,
chlorite, minor calcite and traces of fine rutile.

Multifaceted, fine grains of pyrite (0.02 to O.lmm) are
dissemianted sparsely through the rock.

In terms of original components the rock consisted of about

Several thin fracture veins carry quartz and calcite.

• 8-12%
tr

88-92%

feldspar phenoclasts
quartz phenoclasts
vitric shards

j

In terms of present mineralogy the rock consists of about

45-55%
30-40%

5-7%
4-6%
3-5%

0.2-0.4%
0.1-0.2%
0.2-0.3%

sericite
quartz
chlorite
calcite
clay of kaolinitic style
pyrite
rutile
veins of quartz and calcite

•

Comments and Interpretations :

Remnant textures plainly indicate that this rock originated as
unwelded or poorly welded vitric crystal tuff. It has been moderately
carbonated and chloritized and intensely sericitized. Traces of
disseminated pyrite formed and a few thin fracture veins of quartz
and calcite.
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84034

Intensely sericitized and carbonated vitric
crystal tuff

tt Description:

The sample is a hand specimen of slightly weathered, light olive
grey rock with hints of vitric tuffaceous textures.

A staining test revealed no K-feldspar.

In thin section the sample is seen to be intensely altered, but
moderately preserved primary textures are of tuffaceous style,
involving many subhedral and broken phenoclasts (about 0.3 to 3mm)
set in a matrix with suggestions of vitroclastic and pumiceous shapes.

The main phenoclasts appear to have been feldspar, now heavily
to completely altered to sericite and calcite. There are a few
rutile-sericite aggregates and rutile aggregates after inferred mafic
silicate and oxide phenoclasts, and a very few phenoclasts of quartz.
The matrix is now sericite, fine quartz, some carbonate and traces of
fine rutile.

Fine pyrite is very sparsely disseminated through the rock. A
0.5mm wide fracture vein carries quartz and minor calcite.

In terms of original components the rock consisted of about

tt
40-45%

2-3%
O. 1%
tr

50-60%

feldspar phenoclasts
mafic silicate phenoclasts
oxide phenoclasts
quartz phenoclasts
pumiceous and vitroclastic matrix

In terms of present mineralogy the rock consists of about

45-55%
20-30%
15-20%

6-8%
1-2%
O. 1%

0.5-0.7%

sericite
calcite
quartz
remnant plagioclase
rutile
pyrite
vein quartz and calcite

tt

Comments and Interpretations :

Primary textures are partly obscured, but this rock seems to have
originated as vitric crystal tuff, similar to that represented by
84033, but richer in feldspar phenoclasts and coarser grained.

The rock is intensely sericitized and carbonated. There are
traces of disseminated pyrite and minor veining by quartz with calcite.
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Identification :
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84035

Incipiently foliated, lightly altered
volcaniclastic arenite

4It Description:

The sample is a hand specimen of speckled light grye and greenish
grey, hard rock.

A staining test revealed no K-feldspar.

In thin section the sample displays moderately preserved primary
textures of coarsely sandy, volcaniclastic style. There appear to be
moderately sorted, densely packed, sub rounded phenoclasts and lithic
clasts, mainly 0.5 to 2mm in size.

The main phenoclasts are lightly sericitized, prismatic plagioclase.
A very few are quartz. The lithic clasts are mildly chloritic and
sericitic, finely quartzofeldspathic aggregates with hints of
vitroclastic textures. Some sericite is mildly foliated. Pyrite is
present sparsely as disseminated, multifaceted grains. Unevenly
distributed anhedral to rhomboid pores suggest dissolved calcite.

Some early, thin fracture-controlled but partly replacement style
veins carry chlorite. Later, thicker veins (up to 1mm wide) carry
mildly strained quartz and some anhedral pores, possibly after calcite.

In terms of primary clasts the rock consisted of about 40-50%
plagioclase clasts, 50-60% lithic clasts and a few quartz clasts.4It In terms of present mineralogy it consists of about :

35-45%
20-25%
15-20%
10-12%

3-5%
0.3-0.4%
0.2-0.3%

3-5%

remnant plagioclase phenoclasts
fine plagioclase
quartz
sericite
chlorite
pyrite
rutile
pores after inferred calcite

Comments and Interpretations

This rock seems to have originated as a volcaniclastic arenite
composed mainly of plagioclase phenoclasts and fragments of probably
dacitic vitric tuff.

Light alteration has generated sericite-chlorite-rutile-pyrite.
Early veins carried chlorite and later veins carried quartz and probable
carbonate. The rock is incipiently foliated.

4It
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Sample Number ;

Identification :

84036

Quartz-veined, slatey, finely laminated siltstone
and claystone

• Description:

The sample is a hand specimen of slightly weathered, finely
laminated, medium dark grey siltstone cut discordantly by some very
light grey to whitish veins.

A staining test revealed no K-feldspar.

In thin section the sample displays distinctive, but quite subtle
laminations regularly crenulated by a sericitic foliation orientated
at about 30° to the bedding.

The laminations are noticed mainly because of stylolite-like
concentrations of very fine carbonaceous (or probably graphitic)
matter. Closer inspeciton reveals lenticular, incipiently transposed
alternations of "cherty' quartz and sericite; former layers were
about 0.2 to 0.3mm thick. Very fine secondary rutile and a few
remnant detrital clasts of muscovite and of quartz silt are scattered
through the rock. There are also evenly disseminated rhomboid pores
(0.05 to 0.1mml after inferred carbonate.

An approximate mode is :

Relatively thick, generally steeply discordant fissure veins
(generally 0.5 to 2mm wide) carry mildly strained quartz of varied
grainsize and anhedral pores after possible carbonate.

• 40-45%
40-45%

3-5%
0.2-0.3%

tr
3-4%

0.3-0.5%
8-12%

sericite
"cherty" quartz
disseminated pores after inferred carbonate
fine rutile
detrital muscovite
detrital coarse quartz silt
carbonaceous matter or graphite
porous quartz veins

•

Comments and Interpretations

This rock is considered to have originated as very finely, very
regularly laminated siltstone and claystone. It carried minor
carbonaceous matter and carbonate.

Low grade metamorphism has rendered the rock sericitic and induced
a slaty foliation inclined at about 30° to bedding and incipiently
transposing it.

There is no graded bedding, scour structures nor any other
features which would permit determination of facing direction.



The sample is a hand specimen of slightly weathered, dark grey,
finely laminated siltstone.

A staining test revealed no K-feldspar.

•

GiR?
Sample Number :

Identification

Description :
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84047

Quartz-veined, slatey, laminated siltstone

In thin section"the sample displays fine sedimentary laminations
(about 0.1 to 2mm thick) slightly crenualted and incipiently transposed
by slatey sericitic foliation inclined at about 10° to the bedding.

The thickest layers carry angular clasts of quartz of coarse silt
to fine sand size (mainly 0.04 to 0.3mm) and a few apparently detrital
flakes of muscovite within a matrix of finer "cherty" quartz, sericite,
very fine, wispy carbonaceous matter or graphite, brown sphalerite,
fine rutile and rhomboid pores after inferred carbonate.

The thin layers are mainly sericite, "cherty" quartz, fine
graphite or carbonaceous matter and pores.

Two discordant fracture veins (0.3 to 0.5mm wide) carry faintly
strained quartz, anhedral brown sphalerite, subhedral pyrite and some
anhedral pores after possible carbonate.

An approximate mode is :

• 35-45%
35-45%
10-15%

5-10%
0.2-0.3%
0.1-0.2%
0.2-0.3%
0.3-0.5%
0.5-1%

sericite
"cherty" quartz
coarser silt and sand grains of quartz
disseminated pores after inferred carbonate
disseminated sphalerite
fine rutile
detrital muscovite
carbonaceous matter or graphite
porous veins of quartz-sphalerite-pyrite

•

Comments and Interpretations

This rock is considered to have originated as finely laminated
siltstone, carrying minor carbonate, carbonaceous matter and
sphalerite.

Low grade metamorphism has rendered the rock sericitic and
induced a slaty foliation inclined at about 10° to the bedding.

Quartz veins carry sulphides and pores after possible calcite.

There is no graded bedding, scour structures nor any other
features which would permit determination of facing direction.
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1.0

.1.

INTRODUCTION

In July 1990, Austmin Resources NL adopted a programme to conduct

monitoring observations and assessments of the revegetation of Drill

Site 5 within EL 12/88, Mt Black. The monitoring programme is being

undertaken by Austmin Resources NL's botanical and environmental

consultant, Mr Alan Gray, and will cover a period of over 2 years. The

programme was designed to quantify the natural emergence of

revegetation at the site and egress track during the first three to four

years after respreading of topsoil and humus and to test and compare

the growth of transplanted seedlings and cuttings, as well as to ensure

the continuing rehabilitation of the site.

The monitoring procedures and methodology envisaged were detailed in

a previous document entitled "Programme for the Establishment of

Monitoring Stations at EL 12/88 - Mt Black, Tasmania (July 1990)". In

the field, the procedures detailed in this previous document have been

enhanced and implemented.

During the period of this report, three site visits were conducted. The

site observation stations were installed and the initial monitoring was

conducted on lOth to 13th August, 1990. The stations were monitored

and other data was collected during subsequent visits on 14th to 16th

December, 1990 and 13th and 14th April, 1991.
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INSTALLATION VISIT - AUGUST 1990

2.1 Establishment of Observation Stations

Ten monitoring "quadrats" 1 metre square, were located at

various positions over the area of the site. Six of the stations

were placed within the perimeter of 10 metres distance from the

forest edge. Station "one" was placed on a line corresponding

magnetic north. the compass sightings being taken from a

sighting roughly surveyed 'as being the approximate centre of

Site 5. Five stations were then each located at 60 degrees of

bearing clockwise around the site. The remaining four stations

were placed at a distance of 5 metres out from the centre

sighting, the stations located on the North, South, East, West

axes.

The placement of all ten stations was seen to provide an

acceptable and random distribution of both the undisturbed area

respread in February 1989 and the respread area in April 1990.

An additional four quadrats were located on the egress track.

One was located at each end of the track and two were placed at

80 metre intervals along the track.

2.2 Marking of Observation Stations

Each quadrat station was delineated by four slender steel pegs

and identified with marked plastic ribbons.

2.3 Photography of Observation Stations

Each of the stations were photographed. The film used was

400ASA colour print and each photo was taken at a "standard"

distance downslope almost at midday.
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2.5

1500[Sn
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Recording of Station Characteristics and Vegetation

All site and track stations were thoroughly scanned and a

description of each was recorded using a portable tape recorder.

Each seedling or layering sprout encountered was marked for

future reference with a coloured tooth pick placed close by. The

presence and "health" of that vegetation occurring within was

described and recorded.

Transplant Vegetation Observation and Assessments

A number of seedlings which were transplanted during the site

recovery in April 1990 were located, marked, numbered and

assessed. In total 50 plants within the site and 25 plants along

the egress track were chosen on a "as found" random basis. It

was decided that some naturally occurring recruits found with

the replants should also be marked and included in the sample

for monitoring. Thus the 75 marked plants include a number of

recruit specimens not contained within any of the assessment

stations.

Each of the plants were closely examined and an assessment of

approximate size and condition recorded.

2.6 Relevant Observations

A. It was quite apparent that recruit vegetation in the form of

seedlings and "re-sprouting" by layering was occurring at site 5.

This recruitment was, as would be expected. only occurring in

that vegetation debris originally respread over the site following

clearing operations and not in that debris respread during

operations in April 1990.

•
B. There were some isolated instances of what appeared to be

browsing of some of the layering by possibly possums.
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Since April 1990, precipitation had washed and settled most

suspended or otherwise unstable soil and humus. As well the

action of rainwater etc had aerated and sweetened .previously

anaerobic pockets of soil noted in April 1990.

•

•

D. The condition of the King William Pines and other species on the

boundaries of the site and track do not appear to have

deteriorated since observations and assessments were first made

in April 1989.

E. A few scattered plants of the invasive "cutting grass" (Grahnice

grandis) were noted but were not removed. Recent infonnation

indicates that the presence of this sage is conducive to the

establishment of King William Pine.
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FIELD VISIT - DECEMBER 1990

3.1 Examination of Quadrats

All quadrats were examined thoroughly while listening to the

previous take recorded descriptions of each. Few changes were

observed in most of the quadrats, these being minor additions of,

or improvements in plant health.

3.2 Replants

All marked replants were relocated and their health assessed and

compared with last observations. Almost without exception those

replants/recruits had grown or improved in health.

- .•

3.3

3.4

3.5

General Site Conditions

There had been a marked change in the appearance of the

respread soil and branch litter etc. The surface had weathered

to a dull grey colour throughout. Although there were a few

small areas where water still lay on the surface, overall drainage

and precolation of water was considered very good. Large scale

subsidence or movements of soil was not evident.

Health of Trees on Site Periphery

Some considerable time was spent examining all Athrotaxis, as

well as other species which had presumably suffered disturbance

during site clearing. These broad-scale visual observations did

not detect any indication of decline in the health or vigour of

any trees adjacent to the site periphery or the Egress Track.

Fruiting of Athrotaxis Trees

There was little evidence of cone initiation in any of the

Athrotaxis trees surrounding the site.
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Collection of Material

During the visit, further seedlings, chiefly of Athrotaxis

Seleginoides, were located, removed and taken to our consultant's

nursery for potting and replanting during the April field visit.

Cutting material of Athrotaxis was also collected and

approximately 150 cuttings were planned to be set.
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FIELD VISIT - APRIL 1991

•

4.1

4.2

4.3

Examination of Quadrats

Of the recruits recorded during previous visits. very few were

found to be "missing". Overall there had been a small net

increase in recruit numbers, including new appearances of

Plyllocladus (celery top) seedlings.

Replants and Marked Recruits

Almost all plants had maintained good condition and a large

proportion had made significant new growth. Some recruit

sprouts of Anodepotalum (horizontal) showed signs of leaf

damage in the form of browsing. During the assessment two

specimens of grasshoppers were observed and collected. an

entomologist with the Tasmanian Department of Primary Industry

who examined the specimens advised that the insects do not

occur in plague numbers and pose no real threat to the regrowth

of Anodepotalum.

Health of Trees on Site Periphery and Track Side

Again careful observations were made and no decline in the trees

could be detected.

4.4 Fruiting of Athrotaxis Trees

Cone production on many Athrotaxis trees surrounding the site

and along the track was observed. Fruiting was not "heavy" but

the cones were large and healthy and contained good sound seed.

•
4.5 Replanting of Athrotaxis

Cutting material of Athrotaxis taken from local trees in

December 1990 was treated and placed in a sterile, inert cutting

medium and propagated under mist with bottom heat. Rooted

cuttings were planted into small pots with sterile potting

mixture and grown up.
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Twenty well established cuttings plus twelve Athrotaxis collected

from elsewhere on Mt Black during the previous survey and

taken back to Hobart for potting and establishment were planted

on the site and along the track.

It was found that the thirty plants so placed comfortably filled

most of the remaining spaces. There are still a further 100

cuttings available and being held at our consultants nursery in

Hobart. At this stage, we do not think that further plantings

should be undertaken. There is presently a good number and

representation already established on the site and along the

track. Overcrowding should be avoided.

Interest will now focus on the recruitment of seedlings following

the production of cones for the first time since the site was

rehabilitated.

Established cuttings will be maintained in the nursery and used

for future replacement of lost plantings. should these occur.
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Compilation of available gravity and magnetic data in the region of
the Mt Black EL 12/88 has enabled a preliminary appraisal of the
volcanics of the area and any associated mineralisation. Much of the
magnetic data. used in this analysis was recently acquired and has
still to be fully integrated and adjusted in conunon with other
surveys peripheral to the licence area. Although the gravity coverage
has been improved it is sti11 limi ted and patchy due to access
problems.

These limitations do not seriously degrade the present analysis which
suggests that the Rosebery Fault shallows eastward and is probably
never more than about 4 km below surface. A sub-parallel thrust
surface is also implied and the volcanics which form Mt Black rest
upon these structures. The volcanics do not appear to be altered in
any significant way and to possess properties comparable with those
determined regionally. Some members of the volcanic pile are markedly
more magnetic permi t mapping of uni ts and structure. Volcanic units
dip east but are truncated by westward dipping structures near the
andesi tes a.nd Henty Faul t system on t.he lowe-I' eastern slopes of Mt
Black.

Combination of the gravity and magnetic analyses indicates that there
may be a. relationship between the nature of the Rosebery and Henty
Fault systems and the emplacement of granites leading to disruption
of the volcanic pile. The pile itself seems to have been located
above relatively shallow basement and the structural limits of the
basement might well have controlled location of mineralisation. All
mineralised sites lie close to an inferred major basement junction.

Trend and lineament analysis has been limited by the current data
presentations but a suite of trends can be identified. if not always
accurately located. Dominant trends are NW. NE. sub E-W and NNW. The
latter pair appear to be relevant to mineralised sites.

The recently acquired magnetic data should be properly integrated and
re-presented in high quality contour and image forms. Some additional
gravi ty coverage is also advised if gradients are to be properly
"defined. Review may then identify important nodal positions since
several are suggested by the present work.
More detailed analysis of the magnetic and gravi ty data near such
nodes is then advised in order to assess possible alteration
patterns. Other methods may also be required .
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UITRODUCfION

EJ... 12/88, Mt Black, is located east and north of the Rosebery Mine
lease area in cent.ral western Tasmania (Figure 1A). The western
boundaries of the licence area are defined by those leases (see
Figure lB) and are somewhat irregular as a result. This report
generally considers the area. of the I icence as being more
rectangular. An important ext~nsion of the licence extends west of
the Rosebery Fault south of the Bastyan Dam and Lake Rosebery (see
Figure 2A).

The body of the licence area covers Mt Black, Mt Sale and their
foothills.

The geology of the area is shown in Figures 2A, B (reproduced from
Corbett & McNei 11, 1986). Available mapping is not detailed east of
the "Cutty Sark" or "Hawkesbury" prospects and a relatively massive
and ill defined volume of Mt Read Volcanics are indicated across most
t.he area. The lack of detail in all basemaps generally _reflects lack
of knowledge in t.his area.

Gravity and magnetic surveys in the Mt Black area have been completed
recently. This report describes the data acquired and provides an
initial interpretation with the specific objectives of provision of a
basic geological and structural understanding of the Mt Black
Volcanics and an improved appraisal of the prospectivity of the
region.

Gravity and magnetic data in the area have only been reviewed in the
grossest. regional terms previously (Leaman. 1986a, b; 1988). Result.s
have indicated that these data sets could reveal much information
about structural setting and control wi thin the area. The regional
data available were shown however, to lack resolution due to line
spacing or terrain clearance excesses.

Detailed magnetic surveys undertaken by Pasminco Exploration in
~djacent areas have demonstrated the value of such data sets and led
to review of many elements of the region. The surveys reported here
represent an extension of this work and findings.
The particular aims of these surveys have been to upgrade the
regional data base and t.o
a} define alteration within the volcanics,
b) assess structural controls.
c) aid mapping and subdivision of the volcanics and
d) identify any mineralisation signatures present.
e} review anomalous characater within the Dundas Group rocks.

'rn.is report outlines survey specification, presents the results
of survey and provides a preliminary interpretation.
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MAGNEflC SURVEY

SPECIFICATION

Specificstions for the survey were determined by the previous
experience provided by the Mines Department survey (Leaman. 1986a)
and other recent (1990) surveys for Pasminco Exploration and the need
to resolve possible alteration features. subtle trends. and the
contribution due to various .Pftrts of the Cambrian volcanic pile.
Leaman (1986a) has· established the general viability of magnetic
methods for assessment of alteration and mineralised sites in areas
free of strong interference effects such as introduced by Tertiary
basalt or Cambrian u.ltramafics.

•
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Many of the features sought are known to be subtle and all previQus
regional data have la.cked the necessary data resolution - in terms of
low clearance. close sampling and line density, Detail. once lost due
to variable or excessive clearances, is not recoverable. Since the
relia.bility of the regional data set was .not known, pand there is
limi ted informf.ltion available on the v8riabili ty of contrasts within
the volcanics it was impOrtant to ensure that the best pract icable
specification was defined.

The compilations of magnetic field intensity displayed in Figures 4A­
D derive from three surveys in the general area in the past two years
by divi sians of Pasminco or its parent company. The areas involved
are recognisable in Figure 4B where differing presentations a.re
evident. ,Each survey was specified similarly but one, north of 5378
000 mN, was varied 8fter consultation with joint venture partners.
Survey 1 is located north of 5378 000 mN; survey 2 is located south
and west of 381 000 mE, 5378 000 mN and survey 3 is located south and
east of 381 000 mE, 5378 000 mN.

Specifi.cations were as follows,
1 2 3

Line spacing: 200 100 100 metres E-W
'Tie line spacing: 1000 1000 1000 metres N-S
Nominal terrain clearance: 100 80 80 m.
Sample interval: < 10 < 10 < 10 m.
Magne.tometer sensitivi.ty: < 0.1 < 0.1 ( 0.01 nT.

The line balance and orientation reflects a general compromise in
order to obtain cost effective coverage, the general form of the
terrain and the need to define sub E-W or NW-SE and SW-NE trends as
suggested by regional analysis of the Mines Department survey.
Rigorous draping necessitated use of a helicopter. Use of fixed wing
ai ret'aft, a higher nominRl clearance flnd general wide variation in
that clearance effectively dest~oyed much of the resolving power of
the Mines Department across significant parts of the Cambrian
volcanics and adjacent Dundfts Group. Only high relief features Were
defined by that survey in this area.
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Mul tichannel radiometric data were also specified but no comrni tment
was made toward processing of that data pending inspection of the raw
data.
(This data has not yet been fully processed and it is possible
that no further analysis will be undertaken).

1
SURVEY

Surveys 1 and 2 were flown between February 23 and March 4. 1990 and
survey 3 was flown between February 1 and 8. 1991 all by Geo
Instruments Pty Ltd under the supervision of Zoltan Beldi using G813
proton precession (1. 2) and G833 helium vapour magnetometers (3) in
a towed bird and Geometries GR 3001 (1. 2) and GRBOO spectrometers.
The survey was flown using an Aerospatiale Squirrel helicopter. Some
infill and correction flights were required for surveys 1 and 2 and
these were completed on March 17. 1990.

An equivalent magnetometer was used as base station and the survey
was completed over several days.

j
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Survey tracking was visual supported by colour video using
topographic bnsemaps and aerial photographs with a recovery scale of
1: 10000. Data pickup was undertaken by D. Morrison .

No line coverage details can be provided for this particular area due
to the preparation of a composi te map, pending compilation of an·
integral and corrected version of all surveys.

PROCESSING

mapping were
2) and Kevron

and
1,

gridding
(surveys

Flight path digitising. processing.
performed by Pitt Research. Ad~laide

Geophysics and D. Morrison (survey 3).
·IGRF 1985 suitably updated was removed from the data and a scalar of
5000. 4700 and 62000 nT were added to residual data. (There seems no
way of preventing this poor pl'actice of confusing the residual values
and generating W1eccesary problems i3.t survey bolUldaries)
The stability of gridding and acquisition was tested by pixel image
maps for line misties (1, 2) and the many cross ties generated by
survey (3) were adjusted by spline interpola.tions in both directions.

1

j
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A contour interval of 5 or 2 nT was selected for the primary
presentation (Surveys 1 and 2-3 rf!sp.). Comparison of the survey
fragments used to assemble B. map across Mt Black reveals some
variation in quality of processing and nature of filtering. Most of
the appearance differences which relate to survey 1 are due to the
coarse:r contour' intervul but the d:i.ffen~nces between surveys 2 and 3
reflect application of an undefined filter during the contouring

J
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process. Much of the detai 1 evident in survey 2 has been lost in the
presentation of survey 3 which has a smoother more aesthetically
pleasing - but more useless, in exploration terms - form. This type
of map is standard practice but the results for survey 2 show what
can be achieved. Survey 2 also carries some disguised problems but
most of these relate to the identification and separation of contours
- heavy lines are multiples of 4, 8 or 16 and not 10 and 50, and all
are poorly labelled in high relief areas.

The problems noted are being resolved at the time of preparation of
this report. This has not been possible previously due to patchy
ground coverage and very recent acquisition of some of the data.
Contour maps for survey 3 were only supplied in June, 1991.
The three data sets are to be integrated and re-presented as a
corrected drape with less fil t.ering and more rigorous contouring in
detail. The geophysical branch of the Division of Mineral Resources
has been commissioned to undertake this work.

Radiometric data have not been corrected. levelled or compiled.

DATA PRESENTATION

OJrrently available compilations have been assembled and are shown in
Figures 4A-D. A revised version of this compilation (see notes above)
should be available soon and will be presented in the next report.
Maps used as bases have been derived from Corbett & McNeill (1986).
See Figure 4A.

The specifications were closely approximated for the bulk of these
surveys. The effective terrain cleflrance was 80-120 m for at least 85
- 90% of the entire area and the line coverage, including tie line
intersections I was satisfactory - as far as can be determined from
revip.w of analogue records. Some loss of specifica.tion is evident
ahout some steeper slopes and f.\cross some valleys. Re-processing
should resolve some of these issues provided the terrain clearance is
·not excessive locally. The 0.01 nT precision, 0.2 second sampling, or
spacing of about 7m, exceeded these conditions.

CXlMPARISON WIlli PREVIOUS DATA

The previous regional survey descri.bed by Corbett et al (1982) and
Leaman (1986a) has been reproduced as Figure 3 and may be compared
wi th the new compilation (Figures 4A, B). Contour intervals are
generally 2 or 5 nT for the new survey and 5 or 10 for the old .

The regional survey can be seen to provide a reasonably reliable view
of the magnetic field in terms of the location and identification of



•
1

J

5

all significant responses but there wa.s clearly considerable loss of
resolution and definition in many areas. Specific examples relate to
the detai led patterns obset~ved wi thin exposures of the volcanics on
Mt Black.
The lower clearance, higher resolution and better constrained flight
path with closer line spacings has considerably improved feature
recognition and location. The significance of some of this detail is
discussed below. .

Character correlation of the older data was used to suggest possible
sub E-W alteration 'corridors (approx 5374 000, 5379 000 mN) and many
NE-SW and NW-SE fractures generally (see Leaman, 1987). The validi ty
of many of these was unknown. Al teration responses had not been
recognised previously.

GRAVITI DATA

Gravi ty data presented in Figure 5 have been assembled from the
acquired data base maintained by Pasminco Exploration and the
confidential files of the Division of Resources (TASGRAV). Pasminco
Exploration has commissioned gravity surveys across its Rosebery Mine
Lease in recent years and an additional survey was extended onto the
Mt Black joint venture area during late 1990. Results of these
traverses were provided during June 1991 after completion of
levelling. The traverses were observed by a team from the Division of
Mineral Resources under the leadership of Dr. R. Richardson. Terrain
corrections and data checking was provided by Leaman Geophysics and
reductions and compilation by the Division. All resul ts relevant to
EL 12/88 are included in the Appendix.

The Bouguer anomalies
and include a 22 \un
included.

are based on a reduction density of 2.67 gm/cc
terrain cor.rection. No other assumptions are

j
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Figures GA, B present the anomalies as residuals after correction for
gt'OSS crustal and mantle effects using the process described by
l.eaman & Richardson (1989). Model MANTI"E88 Was used for the regional
sepe.ration.

Contour character and detail HI each ma.p reflect.s the station
COVEH·a.gP. whi.ch ['emains generally poor east of 380 000 mE. Stations on
Mt Black ar'e 1 imi ted to tra.cks and large portions of the area contain
only one station per squa.re kilometre,
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PRELIMINARY INTERPRETATION

The following comments outline possible correlations and implications
within the gravity and magnetic data sets with respect to the exposed
geology and mineralised sites.

The magnetic data is considered in two parts; that near the Bastyan
Dam north of the Rosebery Mine and extension of the host sequence
east of the Rosebery Fault, and the main body of Mt Black.

The major magnetic anomaly in the Bastyan area is east of "Gutty
Sark" and "Hawkesbury". The trend of this anomaly is not, on first
inspection. consistent with other trends in the area. It tends
slightly east of north. much as the regional mapping would imply for
the body of Mt Black and uni ts north of Lake Rosebery. Locally N-S or
west of north effects are predominant. Regional data show this
feF.lture to be truncated or terminated near the upper thrust on the
face of Mt Black near Rosebery Mine (Figure 2A).

The geological section shown in Figure 2A and much of the description
which follows was based on information provided by J.G. Purvis and it
illustrates the current knowledge about the region. The section is
well defined at its western end and the positions of both Rosebery
Faul t and uppp.r tht'ust surfaces are known. The Rosebery Feul t is
believed to shallow eastward hut this has not been confirmed. The
Faul t dips east at about 45 degrees near Rosebery Mine but the
effective dip near Lake Rosebery is much less than this. The Mt Black
Volcanics which lie above the upper thrust dip east and face east.
The large magnetic anomaly described above appears to be related to
these rocks; gt'adients imply no great depth of burial. It is feasible
that a portion of the volcanics has been cut out by the intersection
of faults aZ'ound the west face of Mt Black.

A marked anomaly is associated with the Bastyan Dam (see Figure 4C)
and can be rejected from analysis.

"Th,ere are no obvious correlations between the magnetic field and the
location of the Rosebery Fault, although there fl,'e some very subtle
sl~gestions of position, and this indicates that the rocks near the
faul tare either not magnetised I are comparable in properties to
those beneath it or the field is dominated by units beneath the
faul t. Only one substantial response has been observed wi thin the
area of exposed Dundas Group rocks and thi,s does not seem systematic
in view of the described lithology (376 600 mE, 5379 000 roN).
Repetition of the lithology nearby should have resulted in a
duplicate response. The site should be reviewed.

The very large anomalies at the western edge of the EL fire related to
mafic and ul tramflfic rocks. The response of these units swamps the
field locally and also imposes a gradient to the east .
MinoI' response~ evident in the volcanics east of the Rosebery Fault
are difficult to assess using the present compilation and variable

04
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contour definition .

The observed character of the magnetic field across the main body of
Mt Black cannot be correlated with extant geological information. The
basemap (Figure 2B) and section (Figure 2A) indicate how Iittle is
known. Dips and facings wi thin the volcanics have not been
established. While the mapping of Corbett k McNeill (1986) indicates
the existence of some variations within the volcanics and the
presence of mafic dykes. with some peripheral porphyries - such as on
the southern shore of Lake. Rosebery at 381 000 mE and on the
Murchison Highway at 381 500 mE, the body of the mountain appears
monolithic. The magnetic field and, to a lesser extent, the gravity
field both deny this implication.

Parts of the magnetic field are highly disturbed and anomalies have
moderate amplitude. There is little evidence of systematic patterns
or substantial unit continuity and the character is zonal across Mt
Black. Those zones free of disturbing sources are hatched in Figure
7.
Very few correlations m~y be made. Mafic volcanics nea~ Saddle Creek
in the SW of the EL do generate a response while the andesites to the
east - and which abut the Henty Fault - do not. Responses appear to
extend into the region of andesi tic exposure but there is no strong
correlation bet.ween mapped boundaries and magnetic field. This means
e.ither t.hat the andesites are non magnetic and not thick or they dip
east. There is no clear association between respOnse and the detailed
lithological variations mapped across the swnmit of Mt Black.
Some anomalies appeal' to curl around the hody of Mt Black hut this
mtlY be an ot,ti fact of the tt:'!.l'cain, its source distribution. or
vHrious disruptive influences.

Most anomalies appear to be sourced wi thin the terrain at shallow
depths depending on the pl'esumption that the ma.gnetometer was about
100 m above ground. It would appear that most effects are caused by
units that are exposed or virtually exposed and are not generated at
substantial depths.

"Gravi ty data do not offer any substantial clarifications due to
limi ted coverage. The residual field does, however. subdivide Mt
Black into zones of higher and lower density. A central low density
zone ext.ends N-S from Lake Rosehery to the Murchison Highway at an
approximate easting of 381 000 mE and so appears to correlate with
exposures of quartz porphyries. The systematic nature of the respOnse
suggests that it is real and fundamental. The marked anomaly couplet
near the crest of Mt Black (381 500 mE, 5376 000 mN) may be an
f.l.rtifact of surveyor incomplete correction (see Evaluation, next
section). Volcanics to east and west of this central axis are denser.
This pattern corresponds approximately with the terrain and would
imply that the rocks of Mt Black are of lower density then the
Bouguer assumption of 2.67 gm/cc.
This implication eaImot be supported since all rock determinations,
fit least of the western side of Mt Black, suggest a bulk density in
excess of 2.72 gm/cc. r"'nsider hole l13RDl north of Rosebery Mine.
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In this hole. which is typical of the Rosebery region. the
mineral ised host and footwall sequence pOssessed densities of 2.69­
2.74 gm/cc. the hanging wall epiclastics and shale are comparable at
2.70-2.76 gm/cc and the Mt Black Volcanics range from 2.72-2.78
gm/cc. A bulk density of around 2.75 gm/cc could be expected for this
sequence. The residual anomalies therefore imply substantial
variations in the constitution of Mt Black - or of the rocks beneath
it. Dundas Group rocks beneath the Rosebery Fault possess comparable
properties (based on determinations near the Rosebery Fault north and
south of Rosebery Mine).

Simi 1a1' problems may be inferred for the ma.gnetic respOflses. Several
anomalies imply, at least modest, magnetic cont.rasts. Most
determinations of volcanics near Rosebery Mine are of the order of
0.0001 to 0.001 SI (approx 0.000001 to 0.0001 cgs). This
susceptibili ty appears to low to account for the Mt Black anomalies.
and especially that which extends from Rosebery Mine to Lake Rosebery
at about 380 000 mE. The measured properties are, however, consistent
with the reduced field levels observed in association with the
immediate mine sequences.

These issues are further addressed below in terms of the quantitative
evaluation of the potential fields.

Both compilations. and the older magnetic compilation (Figure 3).
suggest n number of i mpot'tant lll1d repet i t i ve t rend and 1inear
features. These have been traced across the Mt Black EL and, in the
gravi ty case. are largely based on regional and other data outside
the EI.. Most trends shown in Figure 7 are suggested in data
particular to this licence area.
Figure 7 reflects the sddi tional detail provided by the magnetic
surveys. Dominant trends are NE-SW. NW-SE. NNE-SSW and E-W to ENE.
NNW-SSE features appear rarely but at least one is very pronounced.

The trend compilation shown in Figure 7 has been based on the
contoured compilations of the gravity and magnetic fields shown in
Figures 3. 4. 5 and 6. Many trends are not easi ly identified in the
present magnetic compilation due to differences in contouring
·character and procedures. It is possible, for example. to identify
many subtleties in the results of survey 2 (SW of '381 000 mE. 5378
000 ION) bllt few are evident in survey 3 which is east of it. It is
expected that image presentation of the data and coherent and
detailed plotting of it (now underway. see page 4) will improve both
resolution and expressions of continuity of such features.

The patterns indicated are generally reproduced in each data set but
must be considered a very ~reliminary attempt at trend analysis given
the present data and presentations.

The sub E-W structures described by Leaman (1986a. 1987) have been
confirmed and a strong c()[':r'elation with mineralised sites is evident.
It also appears that the. relatively rare NNW trend is also
significant.

Of)
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QUANTITATIVE EVALUATION

The nature of the gravity and magnetic data sets and the issues
raised in general discussion have been reviewed by considering a
series of sections across the Mt Black licence area.

Each section was selected from the viewpoint of sampling the various
features of the fields recognised as well as the availability of data
(gravity case). Two dimensional modelling was directed at general
evaluation of structure I property implications and recognition of
thosp, features which are abnormal.

Reference profiles have been derived from upward continuation of the
data sets in Ol'der to reliably include the effect of the high relief
terrain. The location of all profiles is shown in Figure 8.

Figures 9 to 14 represent sample results of the analysis and have
been select€d to show the types of ambiguity involved in the present
interpretation 1:1.5 well as its significance for structural setting and
assessment of rock properties.
1be geological basis for each section· was derived initially from
Figure 2A.

j
Line GRAVITY 5 5373 000 mN, 375 - 385 000 mE

1

I

This line extends from west of the Rosebery Fault to east of the
Henty Faul t south of Tullah. Rosebery Mine is I kIn north of the
section at 378 500 mN.
Figure 9 presents two solutions for this well constrained residual
gravity profile.
The better controlled elements of each model include the wedge-like
form of Mt Black and the Rosebery and thrust faults near the centre
of the section and the undoubted presence of Devonian granite a
Ii t tle east of the eastern end of the profile. The effect of the
granite dominates the gravity field to the east of Tullah.
The two models suggest that the ·general character of the field is
dominated by a second granite which extends west to Pine Hill.
Densi ties employed in each section for all Cambrian and Devonian
rocks iJ.re similar and. due to the presence of granite. are well
constrained and consistent with measured pt'operties. The andesi tic
rocks east of Mt Blac::k adjacent to the Henty Faul t are denser than
the bulk of the volcfil1ic sequence and probably dip east.
The models differ in their explanation of the general levels of the
gray; ty field beneath Mt Black; the first uses additional granite
whiJe the second uses a combination of granite (confirmed at
Coleht'ook Hi 11) and si liceous Precambrian rocks. The latter, if
present. must occur at rela.tively shallow depths since the mass
balance cannot be achieved if f.l thick Dundas Group-like succession
(or volcanics) is included. Both models can be fi tted wi th a near
neutral curve fit shift difference (2 n£;al is reasonable, provided
other sections confirm it).

The implications of this section were reviewed at 5377 000 mN.
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• Line GRAVITI 6 5377 000 mN. 375 - 385 000 mE

•

Figure 10 presents one of the solutions found for line G6. As
suggested by J.G. Purvis it employs a shallower dip for the Rosebery
Fault and does not preclude the further shallowing of this structure
eastward. Additional granites can not he employed at this northing to
accOlmt for any aspect of the field west of about 383 000 mE. The
model shows that if the possibility of shallow Precambrian basement
is allowed then a solution no'unlike that of #2 in Figure 9 can be
found. The model is not unique west of about 379 000 mE and a deep
trough fill of Dundas Group rocks. or a combination of these and
Oonah-type Precambrian rocks (wi th or without Crimson Creek and
Success Creek sequences) can he included. The model recognises the
probable combination as exposed near the Hatfield River to the west
of Burns Peak (see Corbett & McNeill. 1986).

Model ling has also suggested that the gravity field determinations
are deficient near 381 000 mE. The dip in the observed profile cannot
be modelled using any reasonable properties or structures. Checking
has shown that this part of the profile depends upon a single
regional station and a height or correcfion error seems likely.

Min<"H'alisation near Lake Rosp.bery, about 1 km north of this section,
is also indicated and there is a marked correlation. wi thin the
dc·finilion of bot.h data and model, bet.ween the limit of shallow
b,iS8ment uno mineral ised !'::ites. This would also have been obser'ved in
Figure 9 (for line 5) had the si te not been occupied by a granite
~;pin8 sout.h of Rosebery Min~.

Line MAGNEfICS 1 5378 000 roN. 376 - 384 000 mE

•
•

The 5tructure inferred for the Mt Black zone gravi tationally (Figure
10) can be compared with the magnetic solution in Figure 11. The
gZ'avi ty calculation could not be superimposed due to lack of data but
both methods imply a shallow wedge of volcanics with a maximum
thickness of about 3 km,

Figul:'e 11 considers the options and uncertainties implicit in the
primary interp['etation of the Mt Black area.
The upper model (MI-2) shows that it is possible to find a solution
iu which units near the Rosebery FElul t dip west Gantz'aey to
observ~tion (Figure 2A) and so appear to form an antiform within Mt
Black. Much of the ["egion can then be modelled with properties
compara.ble with those generally observed in the volcanics of the
area. Two uni ts are. however, exceptional and strongly magnetised.
These occur in the hanging wall of the upper thrust.
The lower' model (MJ-3) shows that a comparable fit can be obtained
using slightly higher contrasts overall and general easterly dips.
The critical difference between these two solutions lies not in the
failure of the first to be consiste.nt with observations on the
wester'n side of Mt Black but in the requirements to fit the curves .
In the first case there is a positive differential of 20 nT and -20
nT in the second, If either of these differentials can be shown to be
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_e unique or indicative then the style and property elements of the
models can be resolved. This factor was reviewed and tested for all
other profiles. The negative differentia.l was found to be
consistently credible and possible, the posi tive differential was
not. This finding provides support. for any structural implications
suggested. Any feasible solution must have. approximately, this
differential.

Line MAGNETICS 2 5376 000 roN, 379 -- 384 000 mE

e

J

Modelling illustrated for this line (Figure 12) indicates the range
of possibilities allowed given the curve fitting restraints. The
Figure shows that it is possible to develop opposing solutions.
including one not supported geologically (upper, M2-2).
The diagram demonstrates the definite limits which may be imposed on
i) the contrasts or properties likely or implied, and
ii) the maximum probable thickness of sources (or volcanic pile)
Given the comments of J.G. Purvis concerning the moderation in dip of
the Ros~heJ"Y Fault northward thp..5e sections certainly show an
excessive thickness since the limiting dip is about that of the fault
south of Rosebery Mine.
It is on this point that the sections can be discriminated given the
similarity of their curve fi t.ting parameters. There is scope in the
lowe,- section (M2--3) for substantial thinning of section (up to 50%)
while retaining ei ther the contrasts of the section or the more
subdued t"'::ontr8sts of the upper section. This is purely the effect of
geometry of sourc.:e.

The issue must now be faced; what attitude of volcanics do the. data
sllp,P<..1rt? All sections can only be coherently matched (see below,
including flJ1. interlocking cross line) magnetically with the negative
differential of -20 nT and Figure 11 shows that this requires
easterly dips -- only these are possible _ The gravity data and limited
geolog·ical implications at the west end of Mt Black indicate the same
conclusion.

Figure 12 also shows that the bull< of the Mt Black Volcanics have
negligible magnetic properties and yield the quiet zones in Figures
"4B, D and 7 and much of th~ remainder have properties consistent with
typical measured values _ Some limited units are magnetically
distinctive and presumably mappable.

The data presented in Figure 12 also suggest that there is some
correlf.ltion between response and thp- geometry of the terrain as well
given that parts of the volcanics are magnetic and exposed. This is
better seen in Figure 13 (below) but the effect is suggested by the
irregularities in the profile near the crest of the Mt Black ridge at
about 381 000 mE_

5374 000 mN. 379 - 384 000 mE

This line (Figure 13) samples the highest part of the range and the
~ndesites on the eastern face. The andesites enter the section at its
eastern limit and the general lack of response in the region from 383
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000 mE demonstrates their lack of magnetic properties, The slight
rise in observed respOnse near 384 000 mE is due to the Murchison
Granite some way further east.

The model ..lso shows that eastward dips predominate wi thin the pile
but that the eastern part ion appears to be structurally terminated by
a west-dipping structure. This must be sympathetic to both Henty
Fault and n~rgin of andesitic rocks. A comparable pattern is evident
in Figure 12 wi thin the ·pi le at a pesi tion slightly west of the
mapped andesite junction 01' its northward extension.

The bulk of the volcanics at this northing is relatively non magnetic
and less than double the contrast of most volcanics in the north
Rosebery area. At least two tmits Bre strongly magnetised. however.
as also seen in previous profiles.
This profile also demonstrates the effect of terrain. a magnetic
terrain. upon the magnetic response. Note the rise in response of
both the observed data and the modelled data near 381 500 mE. Both
effects reflect the shape of the surface and have nothing to do with
changes in the volcanics. The fi t is imperfect since a detailed
review of terrain shape is required and has not been e.tt.empted.

Une MAGNETICS 4 380 000 mE, 5372 000 mN - 384 000 mE, 5378 000 mN

tie line for the modelling net. This line can be
implications of other lines and test their
the constI'aints of the simple modelling•

,

Figure 14 presents fl

used to check the
&ssllmptions wi thin
undertaken.
It confirms the curve f:i tting ['I~quiremeI1ts, the general dip of
volcanic units within Mt Black and a somewhat thinner overall section
wi t.h a shallowing R.osebery Fault just as suggested by J.G. Purvis.
The "impl.ied contrast.s for the volcanics are l:llso a little less than
for some other sectjons nnd, for two thirds of the profile, are fully
cOffipiitible wi-th property measurements generally.
It should be remarked here that the property data base does contain a
prop0("tion of sequences and measurements which are consistent wi th
all the values in Figure 14 .. The values are not unrealistic.
therefore. and it would appear that illd ts are mappable and distinct.

A comment is f11so required concerning the curve fi tting parameters
which have been referred to throughout this text. These offer a
critical test of model. concept and property consistency and
integri ty. In the gravity cases the match of residual data to models
should be very close and both curves should be shifted the same
amount. Minor differences ma.y be introduced from the base levels of
the regional separation, any continuations, or noise in the data. In
this case these fit wi thin a to 2 mGal which is acceptable and
credible.
The magnetic case may be more difficult to assess in absolute terms
since each survey may conta.in an artificial base station value.
usually assigned at commencement of survey, which may prove to be
atypical by up to 100 nT (usually of the order of 30 nT). Then, when
f.l residual is created all values will carry a shift of this amount.



•
]

1

13

When such data is modellp.d the observed and calculated profiles will
them bf-~ shifted differing amolUlts in order to match properly. Note
that the modelled profile always has a true base level of zero. Thus
assessment of an interpretation depends firstly upon deriving the
observed zero level (artificial and possibly fortuitously correct ­
even properly correct if the survey observers are aware of the issue,
but this is rare) and then ensuring that any analysis maintains the
proper parity or' differential. In this case. for the data assumptions
made. this seems to be about -20 nT meaning that the observed base
level was too low by this amount.

Thp.re is n corollary_ If models of the same rocks, using
data set, property assLUllj::>tions and processing assumpt ions.
differing shifts for matches on various profiles then one.
011 of the models are incorrect.

EXPLDRATION SIGNIFICANCE

the same
lead to
some or

I•

I

J

J

I

The data available. and this analysis of it. have been somewhat
limited and restrict the non steucturo.l information derived.

Raw profiles have not yet heen examined and few deductions are
possible concerning alteration responses but there appear to be few.
Most of the anomaly patterns, in terms of their definition in the
avuilable presentations. do not sl..lggest such modifications. This may
not be true near "Hawkesbury" where the contoured presentation is
lIlore detailed bllt further comments must await review of the E'.ctual
observations.

Perhaps the most important inferences are shown in Figure 7, This
diagram. base.d on approxima.te location of significant features and
trends. suggests that each of the known mineralised sites can be
linked to signi ficant fracture sets,
Rosebery Mine is located wi t.hin a sub E-W corridor, as originally
suggested by Leaman (1986a) and there are now suggestions that some
NNW control may have been appli.ed as well. Modelling such as shown in
Fj gures Rand 10 also suggests that the site lies near a. major
hasement boundar'y _ 1bis may also be a crlJcial factor in ore location
if it. could be properly evaluated. Does the j\ffiction actually lie
~-;l ightly to the east, so allowing the ore horizon to be stretched out
along the Hosebery Fault system? Such a S1 te might be beneath Mt
BlaCK. lJnfort.un<:1tely any mjneralisation would probably he deep since
t.hf-~l'(, is no ':-~ljggestion of ,l.ny lhinning or section }'epeti tion in the
work done.

Other si tes such FiS "Cutty Sark" and "Langdons" also appear to lie
neaT' sig:ni f i ~f1n t su.b E-W cO['ridors but lack other obvious controls.
The lat.ter comment may be a functi.on of extant presentations. The
"Hawkeshury" site may lie near a. lesser sub E-W feature but does lie
on B 5ubsdiary NNW feature. There is scope for some refinement of
these features and impl ied cr i tical nodes. Figure 10 associates all
of these sites with the major. inferred basement junction,
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Al though the present work is preliminary and partly rest"icted by the
current data coverages or compilations a number of important
conclusions and inferences can he drawn.

1. Some distinctive trend patterns can be defined. While NW. NNW. NE
and sub E-W features can be recognised and approximately located
in all data sub sets (location accuracy is presently variable due
to the contouring packages used by contractors) the most important
appear to be NNW and near E-W.
Mineralised sites can be linked with these or their intersections.

2. Structural analysis of Mt Black and its volcanics suggests that
these units generally dip east at moderate angles. Inferred
properties are consistent with known values. Much of the volcanic
association is virtually non magnetic but some units are mappable
magnetically. The most strongly magnetised occur on the west face
of Mt Black.

3. The geological implication of a Rosebery"Fault wedge, possibly
shallowing in dip to the east is generally supported. The analysis
shows that the volcanic pile and its magnetic sources are depth
limi ted and probably do not exceed 2.5 or 3 km in thickness. There
Fire no suggestions of a complex internal structure within the Mt
Black block. The gravity data, though variable in coverage, do not
define any anon'lalous core.

4. No evidence of a.lteration responses has been seen although the
data employed were not in an ideal format for judgments.

5. Some of the magnetic anomalies observed across Mt Black are due to
interactions between slightly magnetic terrains and the shape of
the land surface itself. Caution is therefore required before
accepting any response as an anomaly. Many of these features may
not he apparent in drape data a,nd a more distant form of pI'ocess­
ing is required to locate them, and remove them.

6. Regional gravity modelling suggests that some fundamental control
of mineralised sites may be applied by the location of major
basement boundaries or junctions. Such a structure lies in the
general vicinity of all mineralisation in the Mt Black area.

7. The impl ied l'elc')tionships between basement, volcanic blocks, west­

ward transfer's along the Rosebery Faul t and associated systems.
the Henty F'flult system find the Granite Tor-Pine Hill Granites
raises the question of origins. Is it possible that the Rosebery
Fault. system motions are directly related to the emplacement of
the grr:mi tes? These compressive sub-horizontal features override
other elements of the sequence a.nd structure. If this is so then
some limits might be impOsed on the scale of the displacements.
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RECXJMMENDATIONS

The preliminary work reported here and the conclusions drawn from it
indicate that some further work is justified.

1 Most fut·ther needs are related to the
use of the data since it appears that
intel·est. is simply too "thick to be
present time.

presentation. processing and
the body of Mt Black. if of

of economic interest at the

•

j

1

I•
J

Several data and presentation deficiencies have been described but
all can be simply overcome.

Gravity data should be upgraded with the acquisition of no more than
two or three E-W lines across the eastern face of Mt Black. Stations
should be no more than 200 m apart on these lines in order to insure
against local effects and confirm the general character of the form
of the volcanics.

Magnetic data, from all surveys, must be .reconsti tuted ..in a standard
form and plotted in detail. This is underway at the time of writing.
Such integrated compilations should be re-assessed for trends and
fracture controls in both image and map forms.
Available exposures along the gravi ty profi les, or other access.
should be checked for minimwn magnetic properties, as should core
from the shallow drilling atop Mt Black. The implied contrasts should
be confirmed. If the inferred properties cannot be sUPIX>rted for
substantial volwnes then the interpretation must be reviewed.

Both gravi t.y and magnetic data should be a.nalysed in an a.t tempt to
more accurately define any basement structures since these may be
integral to control of mineralisation and hence exploration.

Observed magnetic data in the area west of "Langdons" and Rosebery
Mine should be examined for suggestions of al teration character.
Focus should be generally applied for this review, and for
application of all other methods, at those sites in which significant

"trend intersections have been recorded wi th emphasis on those
involving sub E-W, NNW and basement jlUlctions.
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APPENDIX

DETAILS OF GRAV/IT STATIONS WITIUN EL 12/88
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The tabulation lists station number (year and survey number code)
easting and northing in AMG coordinates
elevation-
observed and theoretical gravity
22 km terrain correction
Bouguer anomaly for reduction density of 2.67

gm/cc
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Station East North E1ev Gobs Gtheo Terr B.A. File

No (m) (m) (m) Carr (mgal) Name
9051. 6949 384369.8 374723.9 169.30 980.272437 980.338561 1. 63 -31.19*PA5913A
9051.6950 384099.9 374489.8 17 5.59 980.271367 980.338746 2.10 -30.74*PA5913A
9051.6951 384083.2 374208.0 198.45 980.266578 980.338973 3.57 -29.79*PA5913A
9051.6952 384082.5 3739,92.7 220.66 980.262764 980.339147 2.30 -30.68*PA5913A• 9051.6953 383880.1 373846.2 241.73 980.259868 980.339263 2.89 -28.96*PA5913A
9051.6954 383637.6 373769.6 264.94 980.256504 980.339322 2.66 -28.04*PA5913A
9051.6955 383345.8 373628.6 297.72 980.250865 980.339432 2.72 -27.28*PA5913A
9051.6956 383456.7 373430.8 317 . 02 980.246334 980.339593 3.13 -27.77*PA5913A

I
9051.6957 383618.1 373237.4 341. 47 980.240857 980.339751 4.41 -27.31*PA5913A
9051.6958 383627.8 372912.9 377.10 980.234310 980.340013 4.13 -27.39*PA5913A
9051.6959 383394.0 372915.3 400.22 980.231911 980.340008 3.30 -26.07*PA5913A
9051.6960 383104.3 372979.1 420.50 980.229512 980.339953 2.47 -25.25*PA5913A
9051.6961 382882.5 373026.4 442.35 980.225756 980.339912 2.13 -25.01*PA5913A
9051. 6962 382774.9 373231.9 466.85 980.220356 980.339744 2.02 -25.53*PA5913A
9051.6963 382517.2 373332.3 489.49 980.216217 980.339660 1.86 -25.29*PA5913A
9051.6964 382389.3 373353.8 491.83 980.215844 980.339641 1.93 -25.12*PA5913A
9051.6965 382167.5 373377.8 489.82 980.216217 980.339618 1.90 -25. 15*PA5913A
9051.6966 381974.9 373218.2 470.83 980.219256 980.339745 2.32 -25.55*PA5913A
9051. 6967 381841.4 373011.8 449.40 980.222755 980.339910 2.23 -26.52*PA5913A
9051. 6968 381731. 0 372830.9 430.21 980.227696 980.340054 1. 88 -25.85*PA5913A
9051.6969 381541.1 372889.5 409.77 980.231376 980.340004 1. 97 -26.05*PA5913A
9051.6970 381236.4 372862.1 387.23 980.235218 980.340022 2.17 -26.46*PA5913A
9051.6983 382057.0 373587.0 523.97 980.208513 980.339448 2.02 -25.84*PA5913A
9051.6984 381843.0 373663.0 540.26 980.204958 980.339384 2.70. -25.45*PA5913A
9051.6985 381620.0 373747.0 605.12 980.191118 980.339313 3.68 -25.47*PA5913A
9051.6986 381509.0 373918.0 632.44 980,185325 980.339173 4,55 -24.88*PA5913A
9051.6987 381389.0 374094.0 660,61 980.178472 980.339030 4.93 -25.67*PA5913A
9051.6988 381374.0 374333.0 676.42 980.174468 980.338837 4.80 -26.50*PA5913A
9051. 6989 381192.0 374500.0 684.34 980.173158 980.338699 4.73 -26.18*PA5913A,
9051.6990 381040.0 374704.0 675.58 980.174477 980.338533 4.49 -26.66*PA5913AI. 9051.6991 381157.0 374907.0 675.55 980.174544 980.338370 4.87 -26.06*PAS913A
9051.7006 381304.5 375102.3 700.59 980.168809 980.338215 5.01 -26.57*PA5913A, 9051.7007 381355.6 375335.5 712.12 980.165512 980.338027 5.11 -27.31 *PA5913A
9051.7008 381321.6 375572.6 715.95 980.164718 980.337835 4.73 -27.54*PA5913A
9051. 7009 381285.1 375817.9 723.17 980.162663 980.337637 4.66 -28.04*PAS913A
9051.7010 381175.9 375997.2 704.07 980.168742 980.337491 4.36 -25.88*PAS913A
9051.7011 381279.6 376166.6 680.54 980.172948 980.337355 5.00 -25.52*PA5913A
9051.7012 381330.2 376373.1 688.30 980.170138 980.337189 5.27 -26.37*PA5913A
9051.7013 381209.7 376558.4 697.29 980.169201 980.337038 4.90 -25.76*PAS913A
9051.7014 381123.2 376735.6 700.24 980.168781 980.336894 4.53 -25.82*PA5913A
9051.7015 381015.9 376937.8 732.33 980.160943 980.336729 4.65 -27.06*PA5913A
9051.7016 380792.7 377048.3 687.67 980.171705 980.336637 4.67 -24.98*PA5913A
9051.7017 380721.0 377274.6 639.46 980.182286 980.336453 4.15 -24.22*PA5913A
9051. 7024 380639.6 377476.8 602.36 980.190085 980.336289 3.73 -23. 97*PA5913A
9051.7025 380511.5 377682.2 569.79 980.197005 980.336121 3.55 -23.48*PAS913A
9051.7026 380531.0 375401.7 928.14 980.113564 980.337963 16.86 -24.93*PAS913A

j 9051.7027 380734.5 375512.9 851.14 980.135328 980.337876 10.15 -24.94*PAS913A
9051.7028 380935.6 375641.8 781.75 980.152236 980.337774 6.93 -24.81*PA5913A
9051.7029 380905.4 375862.1 741.86 980.161048 980.337596 5.40 -25.20*PA5913A
9051.7030 380818.4 376095.6 745.86 980.160436 980.337406 4.20 -26.03*PA5913A

• 9051.7031 380735.0 376256.5 721.82 980.165904 980.337275 4.43 -24.94*PAS913A
9051.7032 380623.1 376475.1 714.36 980.167060 980.337097 4.27 -25.23*PA5913A

, 9051.7033 380682.3 376628.9 693.44 980.171839 980.336974 4. 07 -24.64*PAS913A

J 9051.7034 380711.9 376879.9 676.72 980.175003 980.336772 4.58 -24.06*PAS913A'
9051.7035 380671.4 377108.6 648.83 980.180489 980.336587 4.72 -23.73*PAS913AI. 9051.7036 380617.6 376541.2 701. 77 980.169870 980.337044 4.31 -24.80*PAS913A

J 9051.7037 380463.6 376632.0 670.50 980.176733 980.336969 4.40 -23.93*PAS913A

J 1501 , .'
.1 \ .
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Station East North E1ev Gobs Gtheo Terr B.A. File

No (m) (m) (m) Carr (mga1) Name
9051.7038 380307.8 376526.3 658.59 980.179208 980.337052 5.07 -23.21*PAS913A
9051.7039 380125.6 376398.7 626.37 980.186147 980.337152 4.36 -23. 42*PAS913A
9051.7050 380193.7 372188.3 243.59 980.261895 980.340552 4.10 -26.64*PAS913A
9051.7051 380395.0 372184.9 276.03 980.256829 980.340558 3.90 -25.53*PAS913A• 9051. 7101 384554.5 374866.4 173.03 980.272055 980.338448 1.38 -30. 98*PAS913A
9051. 7102 384444.9 375066.2 174.12 980.272342 980.338285 1.41 -30.29*PAS913A
9051.7103 384326.5 375169.0 171.12 980.273861 980.338201 1. 46 -29.22*PAS913A
9051.7104 384174.2 375369.0 173.56 980.274253 980.338037 1.52 -28.13*PAS913A
9051.7105 384098.7 375657.1 165.55 980.275782 980.337804 1. 63 -27.83*PAS913A

I 9051.7106 383993.4 375847.8 167.92 980.276299 980.337648 1.80 -26.52*PAS913A
9051.7107 383870.2 375989.7 159.85 980.277627 980.337532 1.72 -26.74*PAS913A
9051.7108 384040.0 375387.0 16cr.15 980.276987 980.338021 1. 66 -27.87*PAS913A
9051.7092 383490.0 376060.0 159.80 9.80.277646 980.337471 2.59 -25.80*PAS913B
9051.7093 383610.0 375930.0 159.90 980.277751 980.337577 2.05 -26.32*PAS913B
9051.7094 383730.0 375760.0 159.80 980.277809 980.337716 2.15 -26.33*PAS913B
9051.7095 383790.0 375530.0 159.90 980.277092 980.337902 2.35 -27.01*PAS913B
9051. 7096 383430.0 376290.0 159.60 980.277694 980.337284 2.87 -25.33*PAS913B
9051.7097 383390.0 376520.0 159.70 980.277531 980.337098 3.10 -25.05*PAS913B
9051.7098 383430.0 376680.0 159.80 980.277598 980.336969 2.93 -25.01*PAS913B
9051. 7099 383660.0 376790.0 159.80 980.277770 980.336884 2.56 -25.12*PAS913B
9051.7100 383870.0 376930.0 159.90 980.277627 980.336773 2.37 -25.33*PAS913B
9051.7123 384040.0 377210.0 159.60 980.276853 980.336549 2.77 -25. 53*PAS913B
9051.7124 384120.0 377470.0 159.60 980.277579 980.336341 2.53 -24.84 *PAS913B
9051.7125 384120.0 377710.0 160.10 980.277923 980.336147 1. 79 -24.94*PAS913B
9051. 7126 384140.0 377920.0 160.10 980.278277 980.335978 1. 61 -24.60*PAS913B
9051. 7127 384060.0 378110.0 160 .10 980.278583 980.335823 1. 47 -24.28*PAS913B
9051.7128 383900.0 378410.0 160.10 980.279051 980.335579 1. 53 -23.51*PAS913B
9051.7129 383690.0 378430.0 159.60 980.278239 980.335560 1. 81 -24.12*PAS913B
9051.7130 383560.0 378310.0 159.10 980.278029 980.335655 2.43 -23.90*PAS913B,
9051.7131 383490.0 378520.0 160.10 980.279032 980.335485 2.39 -22.57*PAS913B• 9051.7132 383380.0 378660.0 159.60 980.279491 980.335370 2.10 -22.39*PAS913B
9051.7133 383190.0 378590.0 160.10 980.278564 980.335424 2.41 -22.96*PAS913B

1 9051.7134 383060.0 378750.0 159.60 980.278640 980.335294 2.07 -23.19*PAS913B

I 9051.7135 382890.0 378860.0 159.10 980.279080 980.335202 1. 73 -23.10*PAS913B
9051.7136 382650.0 378860.0 159.60 980.279166 980.335199 1. 68 -22. 96*PAS913B
9051. 7137 382360.0 378850.0 159.10 980.279520 980.335204 1. 79 -22.60*PAS913B
9051.7138 382180.0 378830.0 159.60 980.279319 980.335217 1. 99 -22. 52*PAS913B
9051.7139 381900.0 378830.0 160.10 980.278612 980.335214 2.83 -22.28*PAS913B
9051.7140 381560.0 379210.0 160.10 980.27 97 59 980.334902 2.61 -21.04*PAS913B
9051. 7141 381410.0 379190.0 160.60 980.279806 980.334916 2.47 -21.05*PAS913B
9051.7142 381240.0 379150.0 160.10 980.279835 980.334946 2.41 -21.21*PAS913B
9051.7143 381020.0 379140.0 160.10 980.280103 980.334952 2.59 -20 _77*PAS913B
9051.7144 380810.0 379000.0 159.10 980.279577 980.335062 2.37 -21.82*PAS913B
9051.7145 380580.0 379000.0 159.60 980.279644 980.335059 1. 83 -22.19·PAS913B
9051.7146 380370.0 379030.0 159.60 980.280523 980.335032 1. 80 -21.32*PAS913B
9051.7147 380420.0 379320.0 160.10 980.280982 980.334798 1.91 -20.42*PAS913B

I 9051. 7148 380320.0 379520.0 160.10 980.281374 980.334635 1. 79 -19.98*PAS913B,
J 9051. 7149 380320.0 379690.0 159.60 980.281852 980.334498 1. 77 -19. 48*PAS913B

9051.7150 380120.0 379940.0 159.10 980.282291 980.334294 1. 83 -18.88*PAS913B
I
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GEOLOGY NW PART
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~ ~ EXlRACT OF 1~)81 MINES DEPARTMENT REGIONAL SURVEY IN MT BlACK AREA
I FIGURE 3
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CONTOURS OF RESIDUAL MAGNEfIC FIELD EL 12/88 Mf BLACK
(C',ontour interval 2nT) FIGURE 41
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GENERAL COMMENTS

There is no single factor responsible for concealing the primary
textures in Samples 84027 - 84035. Alteration involving mainly
sericite, chlorite and in some cases silicification has blurred
primary textures in many cases. Incipient metamorphic foliation
and/or fracturing and granulation is a factor in some cases.

I do not believe that the rocks have been hornfelsed.

2. The rocks are interpreted to have originated as follows

84027

84028

84029

84030

84031

84032

84033

84034

84035

porphyritic intermediate lava

volcaniclastic arenite

dacitic volcanolithic arenite

volcanolithic arenite with muddy laminations

porphyritic dacite

porphyritic quartz andesite

vitric crystal tuff (unwelded or poorly welded)

vitric crystal tuff (unwelded or poorly welded)

volcaniclastic arenite

The slatey, sericitic, laminated siltstone samples 84036 and
84047 yield no indication of facing directions.
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