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Work on EL 37/89 in the period February 1992 to August 1993 concentrated principally at High

Point and Sock Creek. Drillhole BHD4 was drilled to 616.8m below the known mineralization

at Sock Creek without success (best intersection: 2m @ 0.5% Zn), and no further work is

recommended there.

Major reviews were undertaken at both Sock Creek and High Point. At High Point the review

(which is continuing) was initiated by a data swap with the licence holder immediately to the east

(Aberfoyle Resources).

Elsewhere on the EL only minor work was undertaken, the most significant being an in-fill

aeromagnetic survey in the Lake Mackintosh area. An additional 12 sq km was pegged in the

South Mt Charter area to cover the intersection of the Henly Fault and Mt Charter Fault.

Approval to amalgamate this ELA (7/93) with the Bulgobac Hill EL will be sought once the ELA

is granted.

At High Point the review determined (from lithogeochemical data but confirmed by Aberfoyle drill

results further east), that all existing drillholes in the main prospect area are entirely within the

Que-Hellyer Hangingwall Volcanics (ie: equivalents of the Hellyer Basalt), as is the known zone

of dispersed zinc mineralization. The principal massive sulphide target, the Mixed Sequence

horizon, occurs at depth and is estimated to be 200m below the deepest existing drillhole and

800m below surface.

Unfortunately, none of the existing holes are suitable for deepening and a new 1000m hole is

recommended to test the Mixed Sequence adjacent to the Mt Charter Fault at High Point.

Other important findings of the review at High Point include:

1 The Mt Charter Fault is vertical in the main prospect area and will not limit the areal extent

of the prospective zone at depth as preViously thought.

2 The zinc mineralized zone in the upper part of the Hangingwall Volcanics is stratiform and
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has a known extent 1.5km N-S x 1km E-W. It is thickest (200m) on Pasminco's ground

beside the Mt Charter Fault, but has slightly better grade in Aberfoyle holes further east.

The potential for this zone to host an ore deposit cannot be ruled out.

It is highly likely the zinc zone (and Mixed Sequence at depth) extends along the Mt

Charter Fault into the undrilled NW part of the High Point prospect.

A review of the UTEM results suggests all anomalies present at High Point are due to

the conductive Que River Shale.

•

•

Surface investigations will be initiated on the South Mt Charter area once it has been

amalgamated into the BUlgobac Hill EL. Work will concentrate in the vicinity of the Henty Fault

- Mt Charter Fault intersection, and initially comprise mapping, geochemical sampling and gravity

measurements.

The review at Sock Creek found there is slight potential for up to 200,000t of open-cuttable

mineralization grading perhaps 5-10% Zn, around holes SK1&2 within the known zone of Pb-Zn,

but this is not a viable exploration target for Pasminco.
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This report details all exploration work done on the Bulgobac Hill EL 37/89 in the period February

1992 to July 1993, and outlines the work programme planned for the coming year.

The Bulgobac Hill EL covers 41sq km of the Cambrian Mt Read Volcanics, situated 5km to the

SW of the Hellyer volcanogenic massive sulphide deposit in Western Tasmania (see Figure 3).

A Hellyer-type auriferous Pb-Zn-Cu-Ag deposit is the principal target of the exploration

programme on the EL.

The EL comprises rugged and heavily vegetated country bisected by the Murchison Highway.

Access away from the highway is via occasional 4WD tracks, but mostly on foot along cut

gridlines.

Previous exploration on the EL area (ie: pre Pasminco's involvement in 1990), was largely carried

out in the period 1963 to 1989 when the ground was part of Comstaffs EL 5/63. No mineralized

shows or old workings are known within the EL from any prospecting that may have occurred

prior to Comstaff.

The Comstaff consortium and its Joint Venture partners (Pruessag after 1977 and BHP after

1985), using regional EM and/or stream sediment surveys, discovered and drilled zinc-dominated

mineralization in the volcanics at Sock Creek (14 diamond drillholes), Sock Creek South (4

holes) and High Point (4 holes).

In addition, BHP drilled 9 shallow diamond drillholes (each less than 50m) at Tullabardine

Gorge, without encountering any mineralization.

In the period to February 1992, Pasminco covered the EL with detailed aeromagnetics and

photogrammetry, while regional-scale gravity surveys were extended over a majority of the EL

area. Detailed exploration was concentrated on the mineralized zone in buried Que-Hellyer

Volcanics at High Point, where Pasminco drilled a further 3 holes.

Exploration in the past 18 months has included:
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A 616.8m deep drillhole at the Sock Creek prospect.

Total review of all exploration at Sock Creek and High Point. including a data swap with

Aberfoyle over ground immediately to the east of High Point.

In-fill gravity survey at Sock Creek.

Additional aeromagnetic survey over Lake Mackintosh area.

Mapping and sampling at Bulgobac Hill and Tullabardine Gorge.

Application for an additional 12sq km in the South Mt Charter area.

•

•

The work completed is shown in Figure 5.
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The Bulgobac Hill Exploration Licence 37/89, initially covering 32sq km, was granted to Pasminco

Mining Rosebery in March 1990 and transferred to Pasminco Exploration in August that year.

In May 1992 a further 9sq km in the Lake Mackintosh area was acquired and added to the

Bulgobac Hill EL, as a result of recommendations contained in the 1991-92 Annual Report

(Purvis,1992) .

A further 12sq km in the South Mt Charter area (see Figure 2), was applied for by tender in April

1993 (ELA 7/93). SUbject to approval being received from the Division of Mines, it is intended

that this area be amalgamated into EL 37/89 when it is granted.

In March 1992 the Division of Mines allowed EL 37/89 to be renewed for 18 months (rather than

the normal 12 months), so that the annual reporting period would fall in the winter off-season (ie:

August 1993), rather than during the peak summer field season in February. A 12 month

renewal of EL37/89 is being sought from September 1993 until September 1994.

The EL is almost entirely Unallocated Crown Land (see Figure 2).
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The geology of the EL area is shown in Figures 3 & 4.

EL 37/89 covers two main rock groups of the Cambrian Mt Read Volcanics - the Central Volcanic

Complex (CVC) , and correlates of the Dundas Group. The Central Volcanic Complex units occur

in the southern part of the EL and comprise rhyodacitic lavas and volcaniclastics (mostly

pyroclastics with minor epiclastics).

Rocks of the Dundas Group and correlates cover the northern half of the EL. They comprise the

Que-Hellyer Volcanics (a mafic volcanic complex), sediments, quartz-feldspar porphyry bodies,

and dacitic volcanics (mainly lavas).

Work by Pasminco Exploration over the past two years has shown fairly conclusively that the

boundary between the Central Volcanic Complex and the Dundas Group within the EL area is

gradational, facing and dipping to the west, with the Dundas Group apparently conformably

overlying the CVC. This finding disagrees with that of Corbett & Komyshan (1989), who

described the contact as a faulted unconformity, but is similar to the conclusion reached by

Aberfoyle following their exploration in the area (Wallace, 1993).

Major structures on the EL area include the NE-trending Henty Fault and the N-S trending Mt

Charter Fault. However, magnetic and gravity data highlights the presence of several major

unmapped or poorly-mapped structures, largely buried and mainly trending E-W (see Figure 4).

The Mt Charter Fault has a branch (here termed Collins Fault after it was mapped by P.Collins

in 1980 [Collins et al1981]), that extends WNW through the Sock Creek prospect and appears

to have had some influence on the siting of the mineralization there.

Three zinc-dominated and gOld-silver-poor sUlphide occurrences are known on the Bulgobac

Hill EL. These comprise a zone of broadly stratiform dispersed sp-py mineralization in altered

Que-Hellyer Volcanics adjacent to the Mt Charter Fault at High Point, sp with lesser py-gn-cp

in net-veins on the contact between quartz-feldspar porphyry and black shale at Sock Creek,

and weak disseminated sp in black shale at Sock Creek South. At Sock Creek the
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mineralization attains grades up to 10% Zn over 1.7m, but the general tenor of grades on the

prospect is around 2-5% Zn over 5-10m. At High Point the mineralization consistently

averages 0.2-0.5% Zn over intervals typically 10-1 OOm thick.

The mineralization at Sock Creek South has a best intersection of 1m @ 2.5% Zn (hole SCS 3).

No other sulphide occurrences of note are known anywhere on the EL.
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• 5 RESULTS OF 1992-93 EXPLORATION
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5.1 Sock Creek

5.1.1 REVIEW

All previous exploration on the Sock Creek prospect was re-evaluated and selected drillcore

examined. New geological sections were drawn through the central portion of the mineralized

zone - see Figures 7-10.

The review confirmed the limited economic potential of the known mineralization. There is a slight

chance for an open-cuttable flat-lying body of up to 5-10% Zn. at depths less than BOm below

surface in the area around holes SK1 & 2 (see Figures 6, 8 & 9). Optimistically, if it exists such

a body would be measurable in terms of one to two hundred thousand tonnes at most.

The Sock Creek mineralization is located on and immediately south of the intersection of two

major structures: the N-S Sock Creek Fault and a WNW branch off the Mt Charter Fault (here

termed Collins Fault). Most of the mineralization is in a diffuse 300m long zone lying west and

parallel to the Sock Creek Fault. although a small proportion also occurs east of the fault (see

Figures 6 & 8).

The mineralization occurs as diffuse veins of sphalerite with minor pyrite-galena-chalcopyrite,

in the quench-brecciated upper part of a quartz-feldspar porphyry unit adjacent to its contact with

overlying black shale and porphyry-derived epiclastics, both of which are also mineralized in

places. These rocks are correlates of the Southwell SubGroup in the upper part of the Dundas

Group.

The sulphide veins are occasionally massive, up to 400mm thick, and some display beautiful

colloform textures. The mineralization is associated with quartz (±carbonate) flooding, with a

peripheral halo of sericite-carbonate alteration which is sufficiently manganiferous to produce a

characteristic stain on the old drillcore. This stain is not present in altered but unmineralized

core.
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The mineralization is relatively pyrite-poor with sphalerite generally the most common sulphide

species present. This contrasts with the widespread pyritization which is a characteristic of

volcanogenic ore-producing systems. This feature gives the impression that the Sock Creek

mineralizing system lacked strength, despite the flashy zinc values in some holes (eg: 1.7m @

10.1% Zn in SK1, 5m @ 7.5% Zn in SK2 and 8m @ 4.3% Zn in SK3).

Both lead and sulphur isotopic signatures indicate the mineralization is Cambrian with affinities

to both VMS and vein-style systems. The Pb plots midway between Rosebery and Que-Hellyer

deposit values, while the S, at +7% to +9%, is similar to the values at Que-Hellyer (Barwick,

1991). The Zinc Number (mean 77. standard deviation 20). is closer to those associated with

Cambrian VMS systems than Cambrian vein systems (Huston & Large. 1987).

The Sock Creek Fault itself is normally unmineralized, comprising a steeply east-dipping 2-10m

wide zone of crushed and altered rock containing large broken up quartz veins. The faulted zone

widens to almost SOm where it intersects Collins Fault, which according to Barwick (1991)

dextrally offsets the Sock Creek Fault 50-100m. Movement on the Sock Creek Fault was normal

(east block down), but substantial - the rocks to the east have the regional moderate westerly

dip. while immediately west of the fault they have been dragged into a broad flat anticlinal fold.

Facings indicate the rocks are upright.

Other important factors localiZing the mineralization include the favourable ground preparation

provided by the brecciation in the upper part of the porphyry, and the capping effect of the

overlying black shale west of the Sock Creek Fault. It is In brecciated porphyry and porphyry

detritus immediately beneath this shale that the best potential for mineralization exists at

Sock Creek. (This is the site of the postulated mineralized body mentioned earlier -see Figures

6 & 9).

Although the quartz-feldspar porphyry has previously been accepted as intrusive (Hopwood 1977.

Barwick1991, and others), there is evidence it is essentially extrusive and syn-depositional with

the surrounding sediments, which to a large extent comprise products of its degradation.

Commonly. quench-brecciated porphyry passes gradationally to flanking epiclastic detritus of

identical composition. ie: there is evidence of reworking on many porphyry margins and this must

• indicate extrusion.
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Some peperite breccias occur on the contact of the porphyry and black shales, and the shales

are occasionally baked but generally not. Lenses and horizons of epiclastics and black shale

(the latter commonly disrupted by flowage) also occur within porphyry, features which cannot be

attributed solely to 'burrowing' of intrusive porphyry into wet sediments because of the

relationship of the porphyry with the epiclastics as detailed above. While some intrusive

'burrowing' into wet shale probably occurred, overall evidence points to the porphyry comprising

several essentially-extrusive flow units.

Regionally, some volcanic units in the Sock Creek area possess unusual chemistry. Dacite lavas

on the eastern side of the prospect are peralkaJine, with Zr values +700ppm (Barwick, 1991).

Mafic units at Sock Creek South show some geochemical affinities with the Henly Dyke Swarm

along the Henly Fault (Crawford et aI1992). These features have been taken by both Barwick

and Crawford as indications that a deep extensional suture may have extended through the Sock

Creek - Sock Creek South area during the Cambrian. Support for this theory comes from the

unusual occurrence of corroded quartz xenocrysts from Precambrian basement in both the dacitic

and mafic volcanics, apparently incorporated during ascent of these magmas.

From the review it was concluded that the Sock Creek mineralization was probably immediately

post the deposition of its hosting rocks, the porphyry and adjacent sediments. Fluid ingress was

controlled by the Sock Creek Fault and its intersection with Collins Fault, with mineralization

localized by the favourably-prepared brecciated upper margin of the porphyry beneath the

impervious shale caprock. The lack of precious metals in the mineralization could possibly be

explained by boiling of the fluid at greater depths. The deep extensional suture suggested by

some of the geochemical and petrological evidence was regarded as potentially providing the

conduit for major hydrothermal fluid inflows.

Consequently, it was decided that a deep drill test beneath the mineralized zone immediately west

of the Sock Creek Fault was warranted, on the basis that this might represent the last gasp of a

system that had deposited more significant mineralization within a local graben at greater depths.

As the deepest existing drillhole on the property had only penetrated 200m below the surface, the

new hole was designed to test to a depth of at least 600m.
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TABLE 1: SUMMARY LOG OF HOLE BHD4, SOCK CREEK

AMG Coords: 5392584.3N I 386044.7E, 569.2mRL. Dip: -63°. Azimuth: 1150 AMG.

•

o - 27.4m:

27.4 - 60.5m:

60.5 - 104m:

104 - 151.9m:

151.9 - 179.7m:

PYRITIC BLACK SHALE
Common sp-gn veinlets.

(Best intersection: 3m @0.14% Pb &0.27% Zn, @7.7-10.7m).

VARIABLE CRYSTAL-LITHIC EPICLASTICS
Derived from qtz-feld porphyry. Uphole-fining. Minor py.

QUARTZ-FELDSPAR PORPHYRY BRECCIA
Quench-brecciation of hot porphyry. V coarse gr. Trace py.

QUARTZ-FELDSPAR PORPHYRY
Strong silica-albite alteration. No sulphides.

MIXED MARGINAL PORPHYRY ZONE AND PYRITIC BLACK SHALE
Mixed porphyry, porphyry detritus &shale.Minor sp-gn veins.

•

179.7 - 213.4m: QUARTZ-FELDSPAR PORPHYRY
Strong silicifiication. Trace pyrite.

213.4 - 236.4m: BLACK SHALE AND VOlCANOMICT EPICLASTIC BRECCIA
1-3% py, cp &sp-gn veinlets, mainly in shale.
(Best intersection: 2m @0.46% Zn, 221-223m).

236.4 - 382.1m: FINELY BRECCIATED NON-PORPHYRITIC RHYODACITE LAVA
Quench-brecciated highly vitric lava with quartz amygdales.

Strong silica-albite-chlorite alteration. Trace pyrite.

382.1 - 489.5m: FELDSPAR-PORPHYRITIC DACITE LAVA
Green, silica-chlorite altered. Quartz amygdales. Trace py.

489.5 - 616.8m: FINE QUARTZ-MICA SANDSTONE AND BLACK SHALE
Sandstone non-volcanic. Shale graphitic &pyritic.
Major faulted zone (Sock Creek Fault?) 513 - 523m.

END OF HOLE
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5.1.2 DEEP DRILLHOLE BHD4

Hole BHD4 was drilled to 616.8m in February-April 1993. The hole was sited 150m west of the

Sock Creek Fault and designed to test centrally beneath the known mineralization (see Figure

6). The hole was angled east to go down parallel to the Sock Creek Fault with the aim of

swinging through the fault at about 500m below surface. In fact, due partly to the notable lack

of cleavage in the rocks, the hole went gun-barrel straight and only intersected the fault because

the structure steepened at depth and cut across the hole.

The hole did not intersect any mineralization of consequence. A summary log of BHD4 appears

in Table 1. The detailed log is in Appendix 1 and the drill section in Figure 20.

The upper 27.4m of the hole was in the fiat-lying black shale caprock unit, which as usual

contained vein lets of sp-gn. However, possibly as a consequence of the distance of the hole

collar trom the Sock Creek Fault, this mineralization was weak, with best values of 3m @ 0.3%

Zn & 0.1% Pb.

From 27.4m to 236.4m the hole encountered a variable and sometimes intermixed sequence of

quartz-feldspar porphyry extrusives (with common quench and peperitic breccias),

porphyry-derived epiclastics and black shale. These rocks are Southwell SubGroup correlates.

The rocks face uphole and dip gently east. Although the known Sock Creek mineralization

occurs in this sequence a short distance east of the hole it is absent from BHD4. The pyritic

black shale units contain veins of cp and sp-gn, but the best intersection was only 2m @ 0.5%

Zn.

From 236.4 to 489.55m, the hole encountered two large barren units of glassy (perlitic)

quartz-amygdaloidal rhyodacitic lavas, the upper non-porphyritic and the lower

feldspar-porphyritic. In terms of time-stratigraphic units, these lavas occupy the position of the

Que-Hellyer Volcanics east of the Mt Charter Fault (viz: between the underlying Animal Creek

Greywacke and overlying Southwell Subgroup). The upper non-porphyritic lava has an



•

•

•

995022
12

abnormally high Zr content, averaging 800ppm. Breccia fragment orientation and consistent flow

banding, suggest both these lava units dip gently east towards the Sock Creek Fault.

At the base of the lavas there is an abrupt. steeply west-dipping, apparently-unconformable

contact to black shale and chromite-bearing quartz-mica sandstone: typical Animal Creek

Greywacke. Petrology shows the provenance of the sandstone to be unequivocally Precambrian,

but rare thin clastic bands of glassy felsic volcanic material do occur in this unit and attest to

some (distal?) volcanic activity during its deposition. Apart from disseminated pyrite in the

shales. the unit is unmineralized.

Orientated core shows the Animal Creek Greywacke dips steeply west. At 513-523m in the hole

the sandstone is affected by abundant barren quartz-carbonate veining and flooding, with zones

of cemented fault breccias. This is considered to be the Sock Creek Fault (here dipping

vertically). although no change in rock attitude or lithology is evident across the structure.

The negative results from BHD4 severely downgrade the mineral potential of the Sock Creek

area. The relatively shallow depth of the Animal Creek 'basement' means the postulated mini-rift

or graben extending broadly along the trend of the Sock Creek Fault, does not exist.

5.1.3 IN-FILL GRAVITY SURVEY

In February 1993, 48 new gravity stations were read in the Sock Creek and South Sock Creek

areas to in-fill earlier coverage (see Figure 11). The survey was carried out by Dr R. Richardson

of the Division of Mines under contract to Pasminco Exploration.

Station spacing was approximately 200-250m, along existing access (tracks, gridlines etc).

Stations were either levelled to an accuracy of 3m or better using a barometer, or placed at

previously-surveyed points (mainly along the drill tracks in the main Sock Creek and South Sock

Creek prospect areas).

Full details of the survey and the results, are given in AppendiX 2.
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5.1.4. REASSESSMENT OF UTEM AT SOCK CREEK (N.HUGHES)

The data has been reassessed to detect any anomalies worthy of follow up in the vicinity of the

Sock Creek mineralization. The UTEM data was collected by Lamontagne Geophysics on behalf

of BHP Exploration during 1987.

Two loops were used to energize the ground in the vicinity of the Sock Creek mineralization,

MB01 and MB02. Gridlines 5000N to 8200N were surveyed west of 2500E from these loops.

The line separation was 200m and reading interval 50m.

Only lines 6600N and 6800N pass directly over the Sock Creek mineralization. Neither shows

a distinct anomalous response at the position of the mineralization. Figure 12 shows the

expected coupling between the energizing loop and the mineralization. The expected anomaly

could have one of several forms depending on the actual dip of the mineralization and closeness

to the plane of the loop edge. Modelling of a conductor of similar size (360m x 4Om) which is

flat lying and at a depth of 75m, and having a conductance of 10 Siemens indicates that it would

(probably) not be detected from a surface survey.

The surveys detected numerous early time anomalous EM responses. Presumably most are

related to current channelling at the contact of different units or due to variations in surficial

conductivity. However, it is noted that several of the profiles show smooth variations, indicating

conductors at depth, and as such it may be well to ground check these trends. The position of

the trends is shown on the 1988 Lamontagne Interpretation Map (see Figure 13).

In summary, only early time conductors were detected with the UTEM surface surveys over Sock

Creek. The cause of these conductors is thought to be current channelling at contacts or

variations in surficial conductivity. Several of these conductor trends should be ground checked

to establish a unit boundary or change in overburden characteristic as the cause. From

modelling, the mineralization at Sock Creek would not be detectable from the surface surveys.
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• 5.2 High Point
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•

5.2.1 ABERFOYLE DATA SWAP

Aberfoyle Resources and Pasminco Exploration share a common tenement boundary along the

Murchison Highway on the eastern side of the High Point prospect. The drillholes at High Point

have all been collared within 500m of this boundary and at least two holes were stopped

prematurely when they threatened to go across it. To the east, Aberfoyle have put down holes

as close as 100m from the boundary.

Because of the similarities in geology and drill targets on both sides of the boundary, in November

1992 Pasminco and Aberfoyle agreed to swap data from exploration on their respective

tenements in the general High Point area.

The swap involved data from 3 sq km of EL 37/89 and an adjacent similarly-sized area on

Aberfoyle's Mackintosh EL 106/87 east of the highway (see Figures 5 & 14). In addition, some

data from the AberfoylelPlacer JV's Bulgobac River EL 39/85, immediately north of High Point,

was included in the swap.

Data exchanged included all information from drillholes HP1-4A & BHD1-3 (Pasminco),

HAT1-2A, MC11-15 & MAC27 (Aberfoyle), and BRD05 (Placer); all soil and rock chip

geochemical data; geological fact mapping; ground magnetics; recent aeromagnetic and

radiometric coverage; UTEM, EM37, gravity and downhole DHEM survey data. The core from

the designated holes was made available for examination and additional sampling by the opposite

party.

At the time of writing, July 1993, the processes of the data swap were continuing.
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5.2.2 REVIEW

Aims:

Following commencement of the information swap with Aberfoyle, a major review of exploration

at High Point was undertaken using the expanded database. This review was still in progress

at the time of writing. The aims of the review were two-fold:

1 To clarify the geology of the prospect and resolve the arguments.

2 To determine if further drilling was warranted and define specific targets.

At the completion of hole BHD3 in early 1992, work stopped at High Point because:

•

a)

b)

c)

It was felt there was insufficient untested space in the main prospect area to host a major

orebody.

There was uncertainty and disagreement over the stratigraphic correlations between holes

and particularly the stratigraphic position of the zinc mineralization.

There were no obvious good-quality untested targets in the area.

The principal questions revolved around whether the dispersed zinc mineralization at High Point

was within the Que-Hellyer Hangingwall, Footwall. or Mixed Sequence (the latter unit hosts the

Que and Hellyer orebodies), and whether the holes had finished in the Footwall Volcanics.

The supposedly consistent trends published by researchers working around the Hellyer and Que

orebodies. eg: the predominance of basalts in the Hangingwall Volcanics and andesites in the

Footwall Volcanics, are not seen at High Point nor in the Aberfoyle holes further east.

Lithogeochemistry:

It was decided to use lithogeochemistry to try and resolve the stratigraphic relationships as it had

already been proven that this could not be done by lithological mapping. The changeable and

lensoid nature of the mafic volcanic units in the Que-Hellyer Volcanics means individual units are

of limited areal extent. Lithological correlations between even close-spaced holes is almost

impossible (Vividly seen in Figure 21). but correlations are evident in the Iithogeochemical

• patterns.
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It seemed important to use Iithogeochemical suites that might be of more regional scope than

ones that were applicable solely to the Que-Hellyer Volcanics, (which are in reality based on

research conducted locally around the Hellyer and Que River orebodies. High Point prospect

lies 4km SW of the Que River Mine and almost 7km SW of Hellyer). A.Lorrigan had previously

tried unsuccessfully to use the Ti/Zr ratio to map out stratigraphic correlations in the High Point

holes (Purvis, 1992).

Suites defined by Crawford et al (1992) were used as a basis for the study. as these included

suites that separately defined the Que-Hellyer Footwall Volcanics (Suite 1), and the Que-Hellyer

Hangingwall Volcanics. ie: Hellyer Basalt. (Suite 3).

The lithogeochemical database comprised 38 core samples from the Pasminco and BHP High

Point drillholes - see Table 2. Sample quality is varied but generally good. Sample distribution

is less than perfect and more sampling is presently being done to overcome this. A minority of

samples are affected by excessive CaD and Loss on Ignition values, having been taken from

highly carbonatized volcanics or peperite breccias with black shale matrix. The effect of this is

to give these samples a reduced SiD, value. This could be overcome by recalculating the values

"volatile-free', but the overall results are clear enough without doing this.

In fact, the results are a spectacular demonstration of the value of Iithogeochemical sampling.

As can be seen in Figures 15-17, the ratios of P,O,/TiO, v SiD,. Ti/Zr v SiD" and Fe,Oa v SiD,.

all show that only the volcanics below 650m in hole BHD3 (at the northern end of High Point),

belong in Suite 1 - the classification including the Que-Hellyer Footwall.

These rocks were originally logged as Mixed Sequence and Footwall Volcanics (Purvis,1992).

In all three plots the grouping of these samples within the Suite 1 field is tight and unequivocal.

Apart from one aberrant sample (an obviously-silicified basalt from the !QQ of the volcanic section

in HP4), no other volcanics from any of the High Point holes plot in the Footwall field.

To confirm these results, the High Point data was compared with data in Crawford (1990), from

holes on the Placer/Aberfoyle Bulgobac River JV area north of High Point and from areas on the

Aberfoyle leases around the two mines. Two Placer holes (BRD01A and BRD03) intersected



2

•
PASMINCO EXPLORATION

GEOCHEMICAL ANALYSES RECORD

Sample Type ))R.lLL~ - L17UD6BX.I-llEHICAL j;,w:~ .
I- ~ reP 0>5 )

TABLE
P~OSPECT :...----,JI,c:.:Z~&fI~It~Al",r,--__

PROJECT 1R!UM>/C!lrlL- 9... -

995035

COMMENTS

•

•

fMO
t

0# }

~

~

( b
,

7,
3"£1. ~ ,

IltS"U. ,0

32S1i r.i:f All.) 11M. lJ./j)1 34-7-H"'-H~ ~ ,71t, ~s 7JY'~~~ A ~~+~~~7~b veuJ...., h.N.J1- ......r. /ma.id /),0il.., ~)
32535 ,-.. .. .. ;,bl .. >bJ~ ~ 15>~ ~/~ ~so.../ /" /'ibo ~,~ %0 I~o ""%.. /~I ~~..., -z-.. ,~1M ~"""'~"""" .. --

325'44 .. .. n' n )7n.. 3i"'7~1%, 'io{, ~ 7j.!Y" ..........:;; .../ .../ ~ 9~bo~ 0% /9%+~'~7" "" .. .. --
:>zS$'1.- " -- >'5'-3'7~~] '?S', ~~~ / .../ ~ '%9%O'%9~~~~.. -- -, -- ""
,2St, $o2-.,-M ~ ~ ~/~ ~~~ Ao I~O~~%.%::%:;;;fUJ~-~lu"l."".J-f,tik.d-<_



•

•

•

995036
17

the Que-Hellyer Footwall Volcanics. P20sand Cr values from these intersections and Crawford's

Table AS of definite Que-Hellyer Footwall lavas around the mines, were plotted with samples of

mafic volcanics in the basal 40m of holes BHD1, BHD3 and HP4A at High Point.

The results are shown in Figure 18 and demonstrate that only hole BHD3 bottomed in the

Que-Hellyer Footwall Volcanics. The samples from deep holes BHD1 and HP4A plot clearly

outside the Footwall field.

As a further check, geochemical data from Placer hole BRDOS was compared with the High Point

holes. BRD05 intersected the important Mixed Sequence unit and was sampled in detail by

Crawford (1990), who showed that this unit (amongst others) had a distinct immobile element

signature. The results of the comparison with units at High Point are clearly evident on the P20 S

v TilZr plot in Figure 19.

Samples from below 650m in BHD3 (including the Que-Hellyer Footwall Volcanics in the base

of the hole and again suggesting a geochemical link between the two units), cluster tightly within

the Mixed Sequence field defined in BRD05. All other High Point samples plot distinctly separate

from it. The Mixed Sequence below 650m in BHD3 was recognized during logging so the

geochemical interpretation is no surprise, but the results dispel any thoughts that other holes at

High Point intersected this important horizon.

From the lithogeochemistry it is evident that only hole BHD3 at High Point has extended

deep enough to intersect the critical Mixed Sequence and the Que-Hellyer Footwall

Volcanics. All other holes on the prospect are entirely In the Hanglngwall Volcanics (ie:

equivalents of the Hellyer Basalt), as is the zone of dispersed zinc mineralization.

MAC27:

Following these findings, data from the Aberfoyle work to the east of High Point was examined

to see if it could shed some light on how deep the Mixed Sequence would be below the limit of

present drilling at High Point. It was also intended to see how far east the zone of dispersed

zinc mineralization in the Hangingwall Volcanics extended.
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Aberfoyle intersected 40m of Mixed Sequence 840m below surface in the bottom of MAC27, a

vertical hole collared only 100m east of the EL boundary immediately adjacent to the main High

Point prospect area (see Figures 14 & 21). The Mixed Sequence in MAC27 was examined and

is not very attractive, lacking epiclastic material and comprising moderately silicified and pyritic

dacite lava and lava breccia, with minor dispersed sphalerite (best intersection: 10m @ 0.27%

Zn).

(This compares with the Mixed Sequence in BHD3, which although unmineralized, at least had

some epiclastic character).

MAC27 bottomed in a 7m interval of basalt which at the time of logging (1990), Aberfoyle

considered to be the Que-Hellyer Footwall Volcanics. However, as can be seen in Figure 18,

on a P20 5 v Cr plot this basalt lies well outside the normal Footwall field. It is probably a mafic

intercalation within the Mixed Sequence, similar to that in Placer hole BRD01A (see Figure 22).

Aberfoyle have also come to this conclusion (S.Richardson, pers comm, July 1993).

This means it is highly likely that an unknown thickness of untested Mixed Sequence lies beneath

MAC27, and that the Mixed Sequence in the area immediately east of High Point is substantially

more than 40m thick. The gentle westward dip of the rocks will bring the Mixed Sequence

beneath the main High Point prospect area at a depth interpreted to be about 200m below the

deepest hole, HP4A, and approximately 800m below surface (see Figure 21).

Unfortunately, hole HP4A experienced drilling difficulties and there is no possibility of deepening

it (P.Sharp, Tasmanian Diamond Drilling, pers comm July 1993). None of the other High Point

holes are SUitably located for deepening.

Interpretative Geological Sections:

Two interpretative geological sections through the High Point prospect have been constructed

using all the available drillhole information (Pasminco, Aberfoyle, Placer). These are Figure 21

- a 1:2500 scale NW-SE cross section covering 2.5km from hole HP1 at High Point to the Mines

Department hole MCH1 on Mt Charter; and Figure 22 - a 1:5000 scale N-S longitudinal section

covering 5km from hole BHD1 at High Point to hole BRD03 at the northern end of the Bulgobac
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River EL. The location of both section lines is shown on Figure 14.

There are several interesting features on the sections worth noting:

•

1

2

3

4

The main High Point prospect area occurs in a local zone of enhanced faulting and

folding clearly associated with the adjacent Mt Charter Fault. Further east and north away

from the fault the rocks appear less disturbed.

The zone of dispersed zinc mineralization in the Hangingwall Volcanics is broadly

stratiform. Close to the Mt Charter Fault the shape of the mineralization clearly mimics

the folding in the volcanics and overlying sediments.

The zinc mineralization generally lies in the upper part of the Hangingwall Volcanics and

base of the Que River Shale, but close to the Mt Charter Fault less-mineralized mafic

volcanic units separate the mineralized zone from the shale, due to local thickening of the

volcanic pile.

The zinc mineralization is thickest in the vicinity of HP1 at High Point (200m @ 0.2% Zn),

but has better grade in the Aberfoyle holes further east (95m @ 0.5% Zn in MC14). It

extends NE from the Mt Charter Fault in a zone approximately 1.5km N-S and 1km E-W

(shown in Figure 14). The zone is not present in BHD3 atthe northern end of High Point.

•

5 There is a primary thickening of the Hangingwall Volcanics adjacent to major structures

such as the Mt Charter Fault, suggesting these structures were sites of lava extrusion.

Over the thickened zones the Que River Shale is thinner than normal, indicating the

thickened lava formed mounds on the sea floor. Such structural lava conduits are likely

also to have been conduits for hydrothermal fluids and therefore it is probable there is

genetic association between the mineralization and faults such as the Mt Charter Fault (or

more correctly, their precursors).

6 The Mt Charter Fault appears essentially vertical. If the fault dipped steeply NE (as

previously thought). HP4A should have hit it at depth. HP4A, a vertical hole, collared

only 40m NE of the fault and despite drifting 25m back towards it, finished at 600m still

in Que-Hellyer Volcanics.
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Interpretation and Modelling of DHEM Anomalies at High Point (C.Durrand)

A review of all the TDEM data collected for the High point prospect at Bulgobac, Tasmania (EL

37/89) has been completed.

Interpretation and modelling using the Multiloop computer modelling software and the known

geology and drilling results suggest that there are no anomalies present in the data that are not

consistent with the presence of the conductive Que River Shale. This however does not

preclude the possibility that an orebody is present in the area and Is being masked by the

electrically more conductive massive shale body.

The Multiloop and PLATE TDEM computer software were reviewed and compared (see

Appendix). Suggested amendments to the Multiloop programme are listed in the Appendix.

(The above is the Summary only of Durrand's report. For the full text and appendices, see

Durrand,1993) .

Review Conclusions:

Although the review is not yet completed several important findings have been made. These are:

•

*

*

*

*

The existing drilling at High Point has all been in the Hangingwall Volcanics (except hole

BHD3).

The likely principal massive sulphide target horizon, the Mixed Sequence, occurs at depth

beneath High Point, about 200m below the deepest hole and 800m below surface.

The known zone of dispersed zinc mineralization occurs in the upper part of the

Hangingwall Volcanics. The zone is stratiform, up to 200m thick, and covers an area

about1.5km N-S and 1km E-W, adjacent to the Mt Charter Fault.

The Mt Charter Fault has a vertical dip in the main prospect area.
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Future Direction of the Review:

The geological significance of the zone of dispersed zinc mineralization in the Hangingwall

Volcanics at High Point has yet to be fully established. Do such zones occur elsewhere in the

Que-Hellyer Volcanics? Do they lie above the known orebodies? Could a massive sulphide

body occur within the zone? (A massive sulphide lens occurs within the Hellyer Basalt 50m

above the Hellyer orebody - S.Richardson, pers comm, July 1993).

It would seem the possibility of the High Point zinc zone hosting economic mineralization cannot

be dismissed at this stage. Contouring of metal distribution within the zinc zone, along with study

of its associated alteration and host rocks, may help determine the factors controlling the

mineralization and point to areas where it could be better developed.

The dip of the Mt Charter Fault has a critical bearing on whether there is enough room for a major

orebody in the prospective rocks at depth at High Point, in that if it dips NE towards the EL

boundary the wedge of prospective ground narrows with depth. While indications are that the

fault is vertical in the area of hole HP4A, more study of the structure is warranted elsewhere.

The possible extension of the zinc zone along the Mt Charter Fault into the lightly-explored NW

corner of the High Point area, requires investigation. The mineralization is likely to extend in this

direction, given its spatial relationship with the Mt Charter Fault and that the zone is now known

to cover a large area well beyond High Point itself.

5.2.3 HOLE BHD3 - L1THOGEOCHEMICAL & PETROLOGICAL RESULTS

Hole BHD3 was drilled in the northern part of the High Point area in January 1992.

Lithogeochemical and petrological results from the hole were not available at the time the annual

report was written in February 1992. These are included in this report as Appendix 3.

Both sets of data confirm the geological core logging that both the Mixed Sequence and Footwall

Volcanics are present in the hole.
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• 5.3 Mapping at Bulgobac Hill
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•

In November 1992, A.Lorrigan mapped outcrops recently exposed during roadworks along a

1.1km stretch of the Murchison Highway on Bulgobac Hill - see Figure 23.

The section covers part of the contact zone between the rhyodacitic Central Volcanic Complex

to the east and sediments of the Dundas Group to the west. The rocks are partly-volcanomict

sediments, generally striking N or NE and dipping west, although locally disrupted by several

large faults and small-scale folding. The only facing observed suggested the sequence youngs

to the west.

The volcanic component decreases to the west across the section and the most westerly exposed

sediments are clean quartz-mica sandstones of the Animal Creek Greywacke, whereas to the

east even the fine-grained sediments carry a noticeable glassy tuffaceous component.

The road mapping tends to confirm the results of Pasminco's exploration work in 1991-92 in the

area immediately to the east (Purvis, 1992), which pointed to the CVC I Dundas contact being

a wide gradational zone marked by a westward increase in sedimentation and accompanying

decrease in volcanic component. Recently, it has become known that Aberfoyle's exploration

work in the area has led them to much the same conclusion (Wallace, 1993).

5.4 Tullabardine Gorge

Following recommendations contained in the 1991-92 Annual Report (Purvis, 1992),

investigations were begun at Tullabardine Gorge in September 1992 with a view to designing a

deep (+800m) drillhole on the postulated Tullabardine Transform Structure.

Aerial and ground field reconnaissances were made, and a further evaluation of existing gravity

and magnetic data undertaken after it was decided the planned detailed gravity survey would not

be cost effective in the extremely rugged and inaccessible terrain.
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As planning for the deep drillhole proceeded, it became clear that the risky conceptual target was

out of balance when compared with other excellent shallow-depth undrilled targets available to

Pasminco at present. Although the deep drillhole test is still considered warranted on geological

criteria. its execution has been deferred.

5.5 In-Fill Aeromagnetic Survey, Lake Mackintosh

In March 1993 approximately 170 line km of high-resolution low-level aeromagnetics was flown

by helicopter over the Lake Mackintosh area in the SE corner of the EL (see Figure 5). The

survey was undertaken in order to complete aeromagnetic coverage over an area that had been

added to EL 37/89 since the original aeromagnetic survey was flown in early 1990.

A plan of the flight lines is shown in Figure 24. Residual magnetic contours are shown in Figure

25.

The results of the survey are presently being interpretated by consultant D.Leaman and will be

integrated into Pasminco's regional aeromagnetic coverage.
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In April 1993 a 12 sq km area to the south of Mt Charter was applied for when it came up for

tender. The area was previously incorporated within Aberfoyle's Mackintosh EL 106/87 and was

relinquished as part of a statutory reduction of that EL.

Pasminco's tender was successful and at present the Company has an EL application, ELA 7/93,

over the area (see Figure 2). When the new EL is granted the intention is to apply for it to be

amalgamated with the Bulgobac Hill EL 37/89. The exploration programme on the ELA area

would then form part of an expanded programme on the Bulgobac Hill EL.

ELA 7/93 was applied for principally because it covers the important structural 'triple junction",

involving the intersection of the Mt Charter Fault, Henty Fault and the buried E-W trending 'Boco

Corridor' (a feature evident on gravity data but lacking any surface expression). It is felt that this

structural node was probably a site of considerable tension during the Cambrian, and as such a

site of potential hydrothermal fluid inflow and mineralization. The ELA was extended to the NW

to take in prospective ground available adjacent to the Mt Charter Fault. The geological setting

of the ELA is shown in Figure 4.

Initially, it is intended the exploration programme on the ELA 7/93 area will involve surface

investigations (mapping, geochemical sampling and gravity measurements), pending decisions

on possible geophysical surveys and drilling.
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1 All drillholes in the main High Point prospect area are entirely within the Que-Hellyer

Hangingwall Volcanics, as is the zone of dispersed zinc mineralization.

2 The principal massive sulphide target, the Mixed Sequence horizon, occurs at a depth

beneath High Point estimated at 800m below surface and 200m below the deepest

existing drillhole.

3 The Mt Charter Fault is vertical in the main prospect area. It will not decrease the areal

extent of the prospective zone at depth as previously thought.

4 The zinc zone in the upper part of the Hangingwall Volcanics is stratiform and has a

known extent 1.5km N-S x 1km E-W. It is thickest (200m) on Pasminco's ground beside

the Mt Charter Fault, but better grade in Aberfoyle holes further east. The potential for

this zone to host an ore deposit cannot be ruled out.

• 5 It is highly likely the zinc zone (and Mixed Sequence at depth) extends along the Mt

Charter Fault into the undrilled NW part of the High Point prospect.

6 Thickness increases in Hangingwall Volcanics and corresponding decreases in overlying

Que River Shale, adjacent to the Mt Charter Fault and other major structures west of the

Murchison Highway, indicate these were sites of lava extrusion and as such likely conduits

of hydrothermal fluid outflow.

7 A review of the UTEM results at High Point suggests all anomalies present are due to the

conductive Que River Shale.

8 Unsuccessful deep drillhole BHD4 has severely downgraded the mineral potential at Sock

Creek. Evaluation of the BHP UTEM data has not defined any responses considered due

to mineralization.

• 9 There is slight potential for up to 200,00Ot of open-cuttable mineralization grading perhaps

5-10% Zn around holes SK1&2 within the known zone of Pb-Zn at Sock Creek, but this

is not a viable exploration target for Pasminco.
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1 A 1000m deep vertical drillhole should be put down in the main High Point prospect area

to test the prospective Mixed Sequence close to the Mt Charter Fault. The favoured site

for this hole is 100m SE of hole HP4A at about 100m from the Mt Charter Fault.

2 Depending on the results of the deep drillhole, it is recommended future exploration in this

area be directed towards the untested NW part of the High Point property alongside the

Mt Charter Fault.

3 The High Point review should continue, with one aim being to determine the significance

of the known zinc zone and the factors controlling its location and strength.

•
4 Surface investigations to be initiated on the South Mt Charter area once this has been

amalgamated into the Bulgobac Hill EL. Work should concentrate in the vicinity of the

Henty Fault - Mt Charter Fault intersection, and initially comprise mapping, geochemical

sampling and gravity measurements.

•

5 No further work is recommended at Sock Creek or Tullabardine Gorge.
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IHOLE No. 'E>I{P 4-

"- I of

LOCATION fA5MANlA OBJECTIVE LOCATION/SURVEY DATA (AMG)

PROJECT ~HI£LU 10~ RrlL A >4MOIfIIE sOL/ii I)E J>~ &ES'}>E -mE :;oqc. Grid AMG RL Collar m 5~9'2

PROSPECT SOCk cIlEe< c.,ttl;K FAULT llEN~ mE JoI<l\.111l Sf/AubJ z.o1IIE 6F Ph-z... offl>ll~. Northing m $'3'2584'3 Bearing Collar 1/5°

DESJGNED BY :n;:.PUIblIS Ea.tlng m 3&'044·7 Dip Collar _,,'!>°

LOGGED BY iT.G, fu/&/s DH Survey Type ~.wSI~U;SHo:r~ Length Hole m blb~R

RELOGGED RESULT Depth m Bearing Dip Depth m Bearing '".
COMMENCED ;)./>JJ>MI\RCH 19'?> NO $1Gf>IFlcMT /oI'Nl;;eJ4L'Z;\11oJ '>l~. 31 /IS" -b,"
COMPLETED .:zgnt M'IIJ L 19" ~ .2~"~ H~ 'N~ 1+ M')C1'URE 61' fkJM12-~ f&t.!Uyr- '" 11(,'25° -63"
DRILLED BY W.1I0..! ~PJNt.Y WOOTtJ5 ANP ~ftLE.. Fl-llM .2.% -490- GI-/I$f i.e=l~ ~I 117" - ~2'5"

DRILL RIG ~3B ~~n(..t~H::.'"t1f ~§£Ef~<.~~~I< 6~E'(tJ.o\4:E . 121 IIg
0

-bl·2$~ LE. f> l> 13 - 'S'2.3 . .

SIGNIFICANT INTERSECTIONS IGI 111'75° _'2·5°
From m To m Interval Pp Z" A, Comments Iii 1"° _'3 0

m

7·7 10·7 '3·0 143'l> -4'0' 2 iUIa. N'~~"AU< s...... ""'.1,). .211 11"5
0 _(,2.0

:l.2-t zn ,2·0 ,S'~ +S'!04. "I J<.II<I< 'l/n ~·~X... IX",C"" .;24-1 12(,0 -{"'7~

;2.71 12b'S' -blo

'l>1>I 127· 2.S° -'20

33\ 127·5° _(,2°

SIGNIFICANT CORE LOSS POOR GROUND CONDITION ZONES 3" 12.1'5° -b2°
From m To m ·1. Lost From m To m Condition 391 12g·So -b2'Z$

0 Zl·+ ~LY 3leIlta=N U11H (1.A¥rE!( UtJE5 4-21 /2.9.25 0 _'20

~,., 70·7 ~'f i>e.DI:el .oJ FIt\JLT ZDtJE -451 129'5° -bl'
15S'·S ,,,'!> ~.'Wl;n> H\lJI-T r'O·4-1~07.. "/81 13Do _1,2°

HOLE SIZE HOLE CONDITIONS AFTER COMPLETION 511 I~Oo -(,I·~

Size Oepth m Coda, "·S... ~nEL O\S1NG Cb'f~ "T c.eUM? <.llTIi ~reE<.. ~-ooJd S4t 1>0" -~I'

HO bO Steel CsaJng ~ A-kle 57/ 131" _,,0

NQ (,1 6· !i' PVC C••ng PL/tCC.'J> 70~ 4e ..... oJ1'J~ 601 130'5'0 _(,0°

Ground WallIN -
wedge ..
Drill Pad
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GrepNc Be-. 1·

IHOLE No. :BH» 4-

"'~ I~l:-'I"- I o..crlpnon Deplh a,_ F'"", .- "- o.acl'fptkln DePthm m m
a,_

TABLE 1: SlJ4MARY LOG OF HOLE BHD4, SOCK CREEK

AMG (oords: 5392584.3N / 386044.7E, 569.2mRL. Di p: _63°. Azimuth: 11SoAMG.

o - 27.4m: PYRITIC BLACK SHALE
Common sp-gn veinlets.

(Best intersection: 3m @O.14%Pb&D 27% ln, @ 7.7-1O.7m).

27.4 - 60.5m: VARIABLE CRYSTAL-LITHIC EPICLASTICS
Derived from qtz-feld porphyry. Uphole·fin;ng. Minor py.

60.5 - 104m: QUARTZ-FELDSPAR PORPHYRY BRECCIA
Quench·brecciation of hot porphyry. V coarse gr. Trace py.

104 - 151.9m: QUARTZ-FELDSPAR PORPHYRY
Strong silica~albite alteration. No sulphides.

151.9 - 179.7m: MIXED MARGINAL PORPHYRY ZONE AND PYRITIC BLACK SHAlE
.

Mixed porphyry, porphyry detritus &shale.Minor sp-gn veins.

179.7 - 213.4m: QUARTZ-FELDSPAR PORPHYRY
Strong silicifiication. Trace pyr'ite.

213.4 - 236.4m: BLACK SHAlE AND YOlCAN(JHCT [PICLASTIC BRECCIA
1-3~ py~ cp & sp-gn veinlets. mainly in shale.

(Best intersection: 2m @ 0.46% Zn, 221-223ml.

236.4 - 382.1m: FINELY BRECCIATED NON-PORPHYRITIC RHYODACITE LAVA
Quench-brecciated highly vitric lava with quartz amygdales.

Strong silica-albite-chlorite alteration. Trace pyrite.

382.1 - 489.5m: F£LDSPAR-PORPHYRITIC [tACITE LAVA
Green. silica-chlorite altered. Quartz amygdales. Trace py.

t189.5 - 6l6.8m: fINE QUARTZ-"ICA SANDSTONE AND BLACK SHAlE
Sandstone non-volcanic. Shale graphitic & pyritic.

Major faulted zone (Sock Creek Fault?) 513 - 523m.

END OF HOLE

0')
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Gr1IPJIc Scal. 1: ~50

•
IHOLE No. SIfl>4-

Page" 3 of

CORE RECOVERY DESCRIPTION CODES

F'om ......... Y. ROD F,om
~I ( Inc!. LITHOLOGY. STRUCTURE & ALTERATION) Dep..

Graphic MINERAUSAT,ON
m m m Lithology SlrucL ""'" ""'"" .". ..

LOG OF HOLE BHD4 11I1 o - 12m:
3% ultra Ii gr py.

(Note: all rocks in hole lack cleavage). dissem & on 'racts.
~ /'(,,01< Common tiny veinlets of

""'" turquoise green mineral

o - 27,4m: PYRITIC BLACK SHALE ",Au; >Ieached qtz. & gn-sp.

Lithology: Badly broken. W;lh clayey zones. Much core loss.
"

j;~.

Black shale: finely bedded; carbonaceous; pyritic. 12 - 14.3m:

Fine Yolcaniclastic SSI @ 12 -14.3m: pale yellowish-green; qtzo- f;;;;,>'1 Minor dissem py.
feldspathic; with sericltic matrix composed of tiny pumice Irags. f.'';'~'::: : ; S''fuA

14.3 - 27.4m:
Alteration; Partially oxidjsed. Weak limonite stains to 6m. /< 3% ultra fi gr dissem

Sst @ 12-14.3m is mod sericjtised & bleached. py, ace bedded. Varies

Structure: Bedding (to LCA): 25° @ 8m; 50° @ 18.4m: 45° @ 26.3m. from minor to S~10%.

Zones of abund microfracturing, esp above 12m; fracts at all angles, Nh.nc. Much less veining than
'" ~

overall zones at low angle to LeA. """'-
above 12m - only trace

Fauhs at top & bottom 01 sst @ 12-13.4m &14,3-14.5m (Ialter
~

green mineral & sp-gn

50 0 /LCA) . (latter most common in

Basal conta.ct clayey & broken - probable structure. ~ carb vein lets adjacent to

"1" ""
j.t. basal conlact).

Sampling: 034247·034258 (assay, 0-27.4m).
" X>?,

':::':-.~~/ ~(}o' j.-.

~ ""27.4 - 52.B5m: GRADED CRYSTAL-LITHIC EPICLASTICS
11,..,.,1.-Lithology' Uphole-fining epiclastic detritus largely ex qtz-feld ..:.":.>'..

porph. Pale grey; massive; hard. l>
4~Fine volcaniclastic sst at top. grading to med-coarse gr xyl-lithic sst 27.4 - 52.85m:

Ibelow 33m, & to xyl-lilhic breccia below SOm.
' .

:,::.': .;- V minor dissem
Upper sst: even-grained (av <:lmm); qlzo-feldspalhic; sericitic matrix 'W:'< .. '"

-l<> · .:.-.\ ppsp-gn.
with abund tiny pumice shards; ace lithic grains (incl blaek shale). · . ". ,

Xyl-lithic sst: feld>qtz xyls & xyl frags, av 1-3mm; minor fi gr lithic , . '.
j grains 1-3mm; silif matrix gen lacking visible pumice. ~.~< :'~:.
Below 42m angular lithic clasts inc in size & number 10 matrix- .~ ......:,.

LI;, ...
supported breccia below SOm, with clasts av to·50mm (t0150mm).

~~
.J$_ .

Clasts: hard, coarse gr, silica-alb alt qtz-feld porph; soft, irreg & '., ..., "~~ ...'"
equant, sericitic/chloritic qlz-feld porphyritic ·stylolilic· types (some : ~"-""'~;~~o ~~';'.)~:'.:
wispy-banded): also black shale (semi-lith). Ii gr silica-alb alt voles, ., .. ',(] . 4.

~& carbo :g;',,/&.~~. -"'.I1H' ..~ to '~o_,...L ...J..~ I· ~ .•..~. ._.
AlteratIon: Mod silicification & weak albite-sericite-chlorite.

GCarb veins assoc with local weak carbonatisation. $>
..., , t'l:.

• '.,q~

Structure: Indislinct bedding in sst (10 LeA): 50° @ 31.6m .~,

(Orien~aled core: 208'M/13°): 48° @ 40m. 1~~"'" :.'FE-
" a '0",4·.'
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•
IHOLE No. BUP-4-

Pag8 4: of

CORE RECOVERY DESCRIPTION CODES

F.... nlerVIII F,~ .,1:,...... 1 ( Incl. LITHOLOGY, STRUCTURE & ALTERATION) Depth
Graphic

MINERALISATION ur"" ...ucr ALTN ~,

m m % ROO m UthoI01ll}t' Slrl.lCL

Basal contact abrupt & irreg. I" ~~"'"::."6tsor
"tJO'tj4fj:j'. 0' .~. .
~.·o&"d~

52.85 - 6Q,5m' MIXED & DISTURBED ZONE OF SHALE & .. llg:o'i'li
8'~:D

PORPHYRY· ~po·lJ
DERIVED EPICLASTICS ILithology' Grey, dark grey, & pink. " r.-

To 56.5m: disturbed (soft-sed) dk grey shale bands intermixed with 52.85 - 60.5m:
coarse qtz-feld xyl sst: 'd" .. Minor dissem py.
56.5 - 59m: uphole-fining xyl-lithic breccia pulse; ~:tf;\q; -",.., Trace sp-gn. mainly
Below S9m: shale & fine qtzo-Ieldspathic volcaniclastic sst. " liN~~d ~yt( in carb veinlels.
Xyl sst: qtz 10 6mm, leld to 3mm. packed in sericitic line pumice

IVi1CiU .'.matrix. :~~J[~~ e.a..Breccia: abund angular & irreg clasts (to 150mm) 01 hard silica-alb alt

" f{!~~t·~
.b~

coarse gr qtz-fald porphyry; & soft, irreg, sericitic/ch loriti c qtz-feld
porphyritic ·stylolitic· frags (to 50mm); in matrix 01 qtz-feld xyls & '~,;:p -A..

~4·~;"abund fine pumice. ~Q:Cv"
Alteration: Overall: weak. Felds albitised. Pumice sericilised. .. ';"'a~ .~~:.lI.: t)..

Breccia matrix mod silicified (porph clasts v strongly silica-albite alt). aStructure; Bedding 58°/LCA @ 59m. Broken above 56.5m.
Basal contact abrupt 35·40o/LCA: sl irreg 10 surface on unil below.

. " .~..•. ,. i'ii
c;<;} '.

60.5 • 104m; QUARTZ·FELDSPAR PORPHYRY BRECCIA ~Wi)·.r.1
LIthology: Formed by quench-brecciation 01 hal porphyry. " "'··4· Q·.1=!",

1~ 1I•. t>.Blotchy orange-red & greenish-grey. Massive: v coarse-gr; hard.
:fjr<~ f:i- 60.5 - 104m:

AngUlar frags & diffuse irreg patches of qtz-feld porph in ":~" .
Trace py.

compositionally-identical matrix that has snowflake devitrification
" ~*1~

~~ Minor ubiquitous
texture & net-vein habit in places. leucoxenised opaques.
Frags typically <50mm, some zones av <10mm. A.~: 'I''i..tl. .

Both matrix & frags conlain abund leld (1-4mm, gen euhedral), & qtz (av
~~~~,~3·5mm, commonly S·12mm, partly rounded & fractured). ..

Alteration; Gen porph Irags mod-strongly silica-albite(-hematite)
alt. Some smaller sof: frags of sericite-chlorite alt porph (·stylolitic·
type). ,.,

,,~,Breccia matrix gen strongly silif. Minor calcite veining.
Structure: No primary or structural lineation. 6'~_

Badly broken around strong britlle fauns @ 69.3-70.7m (30o/LCA), & Q"~.-
75.8m (35°/LCA). Elsewhere, sl broken at intervals by fracts sub-II ..

p'~UYiy
LCA.
Basal conlact gradational.

I ,,' ...

,-.-

'"o
3
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CORE RECOVERY OESCRIPTION CODES

F,~ "'.... ,. ROD F,~ ht:-l ( Inc!. LITHOLOGY, STRUCTURE & ALTERATION) _to Graphic
MINERALISATION un.. ITAUCT ...'"m m m Uthology SlrucL ...

104 - 135.0m: QUARTZ-FELDSPAR PORPHYRY I"

LIthology: Grey with pink tinge. Coarse gr; massive; uniform; v hard.
Porphyritic xyls 01 feld (euhedral, av 2-4mm), & qlz (2-6mm. gen sl "'"',. --

rounded by alt/corrosion), in Ii silica-albite-sericite groundmass. ", " 104 - 135m:gr --- ~;;( .to> No sUlphides.AlteratIon: Strong silica>albite; weak sericile>chlorite (ser 0' tm-
strongest in basal 5m). Calcite veinlets & patchy weak pervasive Ft,

Trace leucoxenised
'PAe.

carbonatisation. ", I~ j'Hxtv
opaques.

Structure: Some flow-banding in upper 2m. variable but gen
=60 o /LCA.
Largely unbroken· occ fracts. Small brittle fault 40D/LCA @ 123.6m.
Basal contact abrupt: mixing of shaley material & quenched porphyry '"over 150mm, with flow banding /I contact @ 55°!LCA.

Sampling: 034259 (Iithogeochem, 115-116m), ",
135.0 - 138.2m; MIXED BLACK SHALE II QUARTZ-FELDSPAR

pORpHyRy DETRITUS
..,

Lithology: Black II pinkish-grey. 135m - 136m:

Upper 1m baked black carbonaceous shale. 1% cp-sp-gn as clots

Variably-textured coarse sandy malerial derived from qt.-feld ..t in calcite veinlets.

porphyry. Clots of delormed (unllth) black shale & rare porph clasts to Minor dissem py.

15mm.
Some tiny sericitic (glassy) frags appear formed by quench brecciation. 136 - 138.2m:

Qtz xyls fractured & often rounded. to 10mm. Pink albitised felds gen ,~, Minor dissem py.

euhed,al II 2-3mm (,a rely to 7mm).
Rock matrix mainly soft green soapy sericite after glassy material.
commonly with fine dispersed carbonaceous matter.

"i
Alteration: Weak sari ci te-siiica-albite-carbonate. Patchy silit of
matrix. Vein lets & net-vein fracture-fillings of calcile (±sericite).
Structure: Bedding variable 15-30DILCA. 81 tract & broken.
Basal contact indistinct. ,"
Sampling: 034260 (assay, 135-136m).

".
138.2 - 151,9m: QUARTZ·FELDSPAR PORPHYRY
Lithology: Pink & greeniSh-grey.
Coarse gr, massive. hard. m
Abund porphyritic qtz & feld in subord sericitic groundmas5. Qtz BY 3-
4mm,. to 7mm, commonly rounded. Feld av 1-3mm. 10 6mm. gen

m
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CORE RECOVERY DESCRIPTION CODES

F,_ Inler"" F,_
~I ( Incl. LITHOLOGY, STRUCTURE & ALTERATION) Depttl

GrllPhlc
MINERALISATION LIT'" ""... "n< w.m m

,. RaD m ~F S,"",L

euhedral.
Alteration: Moderate silica-albite, weaker sericite- ch I0ri Ie.

138.2 - 151.9m:
All is variable & patchy. Some zones strongly siJif.

Rare dissem &Structure· Slightly broken by Iract set 15-30oILCA. Shear 55°/LCA
@ 143.65m. veinlet py.

Flow banding @ 140.8m: 25°/LCA (oPP sense to fracts).
At base, highly irreg & disturbed zone where porphyry contacts unlith
black shale, with some fine peperile breccia in base of porph.

151.9 - 179.75m: MIXED MARGINAL PORPHYRY ZONE & SHALE
Lithology: Complexly intermixed black carbonaceous shale. qtz-
feldspar parphyry. & porphyry detritus incI fine peperila breccias. 151.9 - 153.3m:
Black & pale greyish-green. Variable grainsize, lexture & hardness. 1-2% sp>gn-py.
Predom shale above 163m. Shale disturbed & deformed while unlith - Dissem & veinlets
gen occurs as irreg bands, clots or frags in porph material. in baked shale.
Porph & parph detritus varies from coarsely-porphyritic to sparsely &
finely porphyritic. 153.3 - 160.6m:
Feld (gen <3mm) & qlz (gen <4mm & rounded), in sericitic (glassy) Minor to 1% py>
matrixlgroundmass wilh perlitic cracks & snowflake devit text in sp-gn. Dissem &
places. veinlets, mainly
Porph detritus ranges from epiclastic to peperitic types, incl line to in shale clots/bands.
coarse xyl sst & fine lilhic breccias (alt porph frags av 5-40mm).
Alteration; AU palchy & variable. Mod sericitisation, strongest 160.6 - 163m:
below 170m esp around faults where occ veins 01 soft soapy sericite. 1% sp-gn-py in shale
Lesser s iii ca-al bite-chlo rite- bl each ing. band. In veinlets
Shale baked in places (eg: 1.4m shale band at top contaet of unit). (±qtz-carb), & dissem.
Structure: Flow lineation in shale @ 152.4m: 40'/LCA.
Shale clots and lelds in sst gen orientated <30o/LCA, commonly 163 - 179.75m:
<20o/LCA. Minor dissem py,
Braken 155.5-163m & 172.5-179m. due la strang faults (see below). & locally 1% in shale
also to tract set <15°/LCA. clots.
Faults: 160.4 -160.7m (20o/LCA, leached breccia zone); 162.6m Ubiquitous fine
(15°/LCA puggy); 175.1m (Boo/LCA. puggy & sericilic); 177.9m -

leucoxenised oxide
(leached, broken). grains.
Basal contact abrupt. v irreg, broken.

-

Sampling: 034261 (assay. 151.9-153.3m). -

-

179.75 - 213.4m: QUARTZ·FELDSPAR PORPHYRY -
Lithology: Greenish-grey; med-coarse gr; massive; uniform; hard.

<II

§
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Abund felds & qtz xyls evenly scattered through fi gr silica-sericite
groundmass. 179.75 - 213.4m:
Feld av 2-3mm, to 5mm, euhedral. OIZ av 3·4mm, to 7mm. often Trace dissem py.
rounded. Minor leucoxenised
At 212m. sharp contact 30 0 /LCA 10 basal peperitic zone comprising oxide grains.
porphyry mixed with porph-derived qtz-1eld xyl sst containing fine
carbonaceous material.
Alteration: Mod-strong silil, weak·mod sericite. Felds gen weakly
albitised or sericilised. Minor bleaching. gen assoc wilh fracts.
Thin qtz-carb veins throughout.
Structure: Mod broken at intervals, by fracts gen at low angle to LCA.
Basal contact sharp, sl irreg (shale below unlith), Soo/LCA.

Sampling: 034262 (Iithogeochem, 199-200m).

213.4 - 226.05m: BLACK SHALE 213.4 . 218.8m:
Lithology: Finely-bedded black carbonaceous shale, mod calcareous 1·3% Ii gr dlssem py.
below approx 220m. V minor beds of fine grey sst & siltst. Common (1%?) cp(±py)

From 224.3m-225.4m, band of med gr sericitic qtz-feld xyl sst (porph- in qtz-cam veinlets.

derived) containing highly irreg clots of (unlilh) black shale.
At 215.85m: 10mm
massive cp vein 70G/LCA

Alteration: Net-veinlets of qtz-carb±sericite-chIori te, v common approx same sense bedding.
above 222m.
Structure: Bedding (to LCA): 63° @ 214m, 66° @ 219m. 64° @ 223m. 218.8 . 223m:

Largely unbroken except in faulted zone @ 214.4m (45°ILCA). 2-3% Ii gr dissem py.
1% sp>gn in calcile

Basal contact sharp 65°/LCA (bedding). Basal 50mm of' shale sl veinlets (no cp).
sheared. 223.' 226.05m:

3% Ii gr dlssem py.
Sampling: 034263-034268 (assay. 213.6-226m).

226.05 . 236,4m; FINE CRYSTAL-LITHIC EPICLASTIC BRECCIA
Lithology: Up-hole fining epiclastic debris.
Grey with orange-pink flecks. Hard. Unbroken. 226.05 - 236.4m:
Mainly xyl-lithic volcanomict breccia. with abund angular to subangular 1% dissem py, trace
clasts av 5-15mm, in sandy matrix containing leld, qlz & lithic grains. sp-gn or cp in carb
In basal a.6m clasls 10 150mm. veinlets.
Clasts predom fi gr glassy silica-alb alt rhyodacite lava with perlitic 10mm massive py
cracks. Others incl feld-porphyritic dacite lava, black shale. bleached clast @ 231.5m.
& alt pass malic voles, amygdaloidal lavas, and minor tubular pumice.
Above 229.3m unit tines abruptly to bedded fine qtzo·feldspalhic 55!.
Alleratlon: Mod silil. Weak albite-sericite-chlorite. Calcile
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veinlets,
Many frags strongly silica-alb alt. apparently prior 10 incorp in unit.
Small fuchsitic clast @ 232m.
Structure: Bedding (10 LCA): 55'/LCA @ 227.5m; 60'/LCA @ 231 m.
Basal contact abrupt. broken,

236.4 - 382.15m: FINELY BRECCIATED RHYODACITE LAVA
LIthology: Dark grey-green with pink tinge.
Massive. Harti. Unbroken.
Fi gr. Non-porphyritic. Highly vitric. Perlitic. atz·amygdaloidal.
Brecciated lava I lava breccias of flow & hyaloclastile types. largely
formed by subaqueous quenching 01 compositionally-identical hot 236.4 • 382.15m:

glassy lava pulses. Trace dissem &

Top 3m is fine hyaloclastite breccia similar in appearance 10 over1ying fract-iill py.

epiclastics & reflecting gradational nature of upper lava contact.
Trace black shale in breccia matrix to 242.5m.
Ubiquitous per1i1ic cracking. Local flow-banding.
Amygdales mostly sl chalcedonic qlz; gen <8mm; locally tiny & abund.
Some amygdales in breccia matrix.
Classic quench-fragmentation features, incl highly angular frags with
delicate subconcoidal edges, & net-vein brecciation.
Most breccia frags <50mm. Prob interpulse zones marked by abund tiny
pumiceous and 1I0w-banded frags (eg: al top of unit and at 285-290m).
Abund tiny «<1mm) leucocratic flecks throughout - prob devit text.
Alteration: Gen strong silif • varies from intense to weak (breccia -
matrices geD replaced by silica & occ cam). -
Mod albite-chlorite alt. Weaker patchy sericite & bleaching.
Qtz-carb(±chlor} veins & veinlets throughout. -
Structure: Lineation of frags in some breccias. amygdales. or
flowage in lava, al,1 gen v approx around 40 0 /LCA.

.-

Lineation 01 breccia frags (ILeA): 35° @ 271.8m (oriented core: -
205'MI20·); 40' @ 287m; 20· @ 331m;

~
Amygdale Iinealion (/LCA): 55' @ 257m; 25' @ 301.4m (orientaled:
097'MNert); 35' @ 343m; 50· @ 370m. -
Basal contact sharp, sl irreg. 35-55°/LCA, wilh minor deformed clots _
01 baked black shale in breccia matrix for 0.75m above conlaet.

-
Sampling: 034269 (petrology, 257m); 034270 (Iilhogeochem, 257-
258m) 034271 (petrology, 339.5m); 034272 (Iilhogeochem, 339.5-

-

340.5m). -
I
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382.15 . 489.55m: AMVGDALOIDAL FELDSPAR-PORPHYRITIC
DACITIC LAVA

Lithology: Khaki-green. Massive. Uniform, V hard. Largely

unbroken.
Top conlact: 200mm 01 sediments (inel black shale & qtz-feld xyl sst), 382.15 - 384.5m:
bedded 35°/LCA on irreg upper surface of lava below. Minor clots of 2% dissem py.
black shale incorp into upper 1m of lava. minor sp.
Porph falds av 2mm (& pass minor small qtz phenos?). in fi gr vitric
felsic groundmass with devil text in places. 384.5 - 489.55m:
Gao amygdaloidal - amygs BY <3mm, often v fina & abund. Trace dissem &
Amygdales most commonly qtz, also calcile & (rarely) chlorite. tract-filling py.
Commonly flow banded. Some, fine brecciation in uppermost 10m.
Alteration: Mod-strong silif (common silica overgrowths on

feldspars). Weak-mod chloritised (pervasive & in veinlels). Patchy
weak sericite (esp assoc with faults & in basal 10m). Patchy weak

bleaching.
Silica-albite alt in uppermost 15m.
atz·calcite{±chlorite) veinlets & veins throughout. ,
Structure: Flow banding (/LCA): 55° @ 397m; 60° @ 412m; 50° @

428m, 466m & 484m: 45' @ 448m;
Sericltic faults: 395.7m (55°/LCA); 399.45 - 400.4m (strong fault,
with shearin9 10-15°/LCA & 55°/LCA in opp sense); 451.5 . 452m

(200 /LCA). Weak fract set throughout, 10-200 /LCA.
Calcite-cemented tault breccia 463.65 - 464.3m (200 /LCA).
Basal contact knife-sharp, unbroken, unsheared, 40 0 /LCA (same sense
as bedding in black shale below). Irreg lenses of leld-rich volc

material occur in top 300mm of shale.

Sampling: 034273 (Iithogeochem, 439.3-440.3m); 034274

(petrolo9Y, 430.3m); 034275 (lithogeochem, 475-476m); 034276
(petrolo9Y, 476.1 m).

489,55 - 616.8m: QUARTZOSE SANDSTONE & BLACK SHALE
Lithology: Grey to black. 489.55 - 497m:
Predom massive, fine & even-grained qtzose sst. containing fine 2-3% fine dissem py.
graphilic material (inc common below S70m), also grains of feldspar & somelimes bedded or in
muscovite. rnassive nodules to 10mm.
Common interbeds & highly irreg inlercalations of disturbed black
carbonaceous/graphitic shale, esp above 525m & below 575m(predom

Rare sp in qtz-carb veins.

shal~ above 507.5m).
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Some intervals 01 grey silicified siltstone. 497 - 508m:
V minor thin beds of sericitic fine clastic vole material (glassy. qtzo- 1-2% PY 85 above.

feldspathic), in uppermost 20m & below 584m. V rare trace sp-gn in

Alteration- Ab..u.n.d. irreg qlz-calcite veins & veinlets filling fracts at qtz-carb veins.

all angles throughout, esp 513-555m. Trace chlorite-sericite in some

veins. 508 - 512m:

Rarely vein carb is pale pink. Minor py.
Sst weakly calcareous. with some highly-calcareous zones below 592m.
Structure: Ubiquitous signs of slructural disturbance. inel the abund 512 -513m:

veining (fracturing), numerous brittle faults, & widespread deformation 2·3% dissem py.

01 bedforms (incl intermixing of sst & shale, & common small-scale

fracture offsets ot bedding). 513 - 610m:
Up~hole fining in graded sst bed @ 506.4m. V minor py. Mainly

Bedding (/LCA): 72° @ 494m (orientaled core: 035°M/45"); 74" @ 512m in shale sections.
(orienlated: 038"M/54"); 75° @ 533m; 60° @ 543.5m (orientated: Pale brown sp dissem
094"M/32"); 40" @ 565.5m; 25° @ 572m (orientated: 010o M/89°): 40" in carb-cemented fault
@ 593m; 55" @ 602.7m (orientated: 350 0 M/67"); 47° @ 612m. breccia @ 548.7m.
Mildly broken at intelVals throughout. Rare cp in qtz-carb.
Stronger faulls (ILCA): 25-35° @ 513.6 - 516.7m (major, annealed by veinlets below 575m.
qtz veining); 30° @ 521.7 - 522.9m (major, annealed by qtz-carb

veining); 30" @ 548.7m (cemenled by earb); 25-35° @ 570.5 - 570.85m 610 - 618.8m:
(broken, puggy); 15-25° @ 588m (broken). 1% py, dissem &

veinlets.
Sampling: 034277-78 (assay, 490-493.5m); 034279 (Iithogeochem,

554.3-555.3m); 034280 (petrology, 555m); 034281 (lithogeochem,

598.2- 599.2m); 034282 (petrology, 598.8m); 034283 (assay, 535.5-

537.5m); 034284 (assay, 576.5-577.5m).

END OF HOLE

.
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SAMPLE NUMBER: 034269 SAMPLE NUMBER: 034Z71 SAMPLE NUMBER: 034274 &HJI+' +30·3...

SUMMARY:
This Is a weakly chlorltized, sparsely plagioclase-phyrlc.

formerly largely glassy dacltlc to rhyodacitic lava.

HAND SPECIolEN:
This is :II dark green--grey virtually aphyriC mottled felsic lava..

THIN SECf!ON:
This sample Is a rather distinctive, very sparsely p1agioclase-~yric

felsic lava with a bimodal population of plagioclase phenocrystS and
ml:::rol1len0cry5ts. Small rather lath-&ke albitized plagioclase
microphenocrysts define a pilouxitic (traehytic) texture with a pronounced
preferred orlentatkln; these make up about 1 modal% of the rock.. A few larger

albite phenocrysts are also preseIlt, up to about llTYT1 long. A I'w very small
altered Fen micropnenocl)"its are present, but there were no mafIC smeate
phenocrysts in this evolved felsic Java.

TIle groundmass of this sample is a very even-textured intergrowth of

tiny albte microlites set in alrn:Jst isotropic devitrified glass. Distinct
per1itic cr.ICks are present in several parts ot the slide. The altered glass

cootaios a surprising amount of dissemnated fine-grained chlorite, probably
hydrot:hen11lll alteJ3tion related. Intersecting hairnne veintets of

~lycrystallineqlSilrtz are not unconvnon tllrough this rock. anl:l numerous
rather meandering stylolitic planes marked by inSoluble opaques transect the

rock. and show some cleaf displacement 0' quartz veins.. CalCite veinlets cut

across and post-date the quartz ve;nlets.

This is sparsely p1agiodase-pllyric dacitic to rhyodaciric lava with a

significant alTlOlJnt of chlorite that is possibly related to mijd hydrothermal

",Iteration.

SUMMARY:

This Is a weakly chloritized very sparsely plagloclase-phyric
dacitlc to rhyodacitic lava.

HAND SPECIMEN:
This is a pale grey-green sparsely plagioctlse-phyric felsiC la.... wilh

some streaky quartz veinrets.

THIN SECTION:
ThiS is a very sparsely pliIQioclase-phyric. weakly vesicular formerly

glassy felsic lava with less than 1 rn:JdaJ% of perfectly euhedral albitized

plagiodase phenocrysts mainly less than 1mm long. VEsicles afe ovoid, around
0.S-1.SlTVIllong, make up less than 1 modal% of the rock. and are fiRed by

radiating chalcedonic silica. There are no former mafic pherocrysts in this

sample.

The groundmass 0' this rock was originally glassy to vitrophyri:, and has
altered to a rather unusual mottled intrgrowth of r.lndomly orientated albite

microJites set in dar1c, rather ctdonti:: devitrified glass tJ:Iat has

recrystallized to a very fine-grailed quartzo-feldspathic intergrowth. Fine­
grained disserrinated ct1lorite is fairly abundant throughout the groundmass or

this silmple, and as for the pre... ious rock (034Z69). is rather more i1bundant
thiln normally developed in burial rretamorphosed felsic lavas. This suggests

that weak hydrotherma.l alteration ~s affected this sample too. Bifurcating

i1nd meandering narrow quartz veinlets are common in this sample, and
sometimes ha've cllioritic rims. A few chalcedonic silica segl'Egations have
intergrown subidiomorphic pyrite grains and ollerprinting cill(:ite.

SUMMARY:

This Is a moderately plagloclase-phyrlc dacitlc lava with weak

hydrothermal alteration (sll1ca-ehlorite-calclte±pyrite)j It is
SignifICantly less c:hloritl:zed than the two preceding samples of the
overlyIng almost aphyric felsic: lava unit.

HAND SPECIMEN:
This is a massive grey-green pJagioclase-phyric dacitic la.... with

anastomosing quartz veinlets up to about -4nvn thick.

THIN SECTION:
This sample is a quite abundillltly p1agiodase-phyric felsic lava.

Albitized p~ioclaseeuhedral to subhedral phenocry:tts make up around 1Z·' 5
modal% of the rock and are mainly 0.5 to ZITVIl long discrete crystals [hat also

occur in occasional mu!tk:rystal clots. Most a lightly overprinted by a streaky

sericite alter.rtion. Rare former mafIC phenocrysts in this rock were probably

sma.D augite euhedra, but have been totillly replaced by chlorite. Rather sparse
rormer Fen oxide microphenoc:rysts hilve been altered to leucoxenitic

aggregates of sphene, magnetite i1nd possibly chlorite.

The groundmass of this sample was largely glassy, with common tiny

plagioclase (now albitized) microJites. It has deliitrifIed to a rather

heterogeneous. ragged, nne-grained, quartzo-reldspathic aggregate with
occasional patches of blebb)', anhedral, secondary quartz and disseminated

very fine-grained chlorite and sericite. The latter tends to form hairfine
veinlets and light meshwor1cs through the groundmass. several more
substantial quartz-eak:ite Yilins and gashes are present. and a few patches of

~lygonal secondary quartz and chlorite contain four or five pyrite euhedra in

each.

This is a plagioclase-phyric dacitic lava that has suffered very mild

hydrothermal alteration (quaru-clliorite-ealcite-sericitetpyritel. It is not as

chloritized as the twO preceding samples (034Z69 and 034Z71).
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PASMINCO EXPLORATION

PROJECT: SOcK~ ~ 37/1J? DIAMOND DRILL HOLE SUPPLEMENTARY DATA (PEfR.bLt>(.Y)

IHOLE No. 'eHj) 4-

SAMPLE NUMBER: 034276 BHD+' +7' ·1 ..... SAMPLE NUMBER: 034280 and 034282

SUMMARY:
ThIs is 3 moderately plagioclase-phyric dacltic lava

essentially identical to the previous sample 034274: It suffered
weak hydrothermal alteration (silica-chlorite-c:alcite-sericlte).

HAHn SPECIMfN:.
This Is iii massive grey felsic laVOl with seriCitized plagioclase

j:tlenocrysts and a fine network of fractures that are healed by silica.

THIN SEcnON:
This sample is almost identical in thin section to the preyious sample

from the same DthostTiI1:igraphic unit (O)4Z74). being a rooderately
plagilXlase-phyric dacite lava wtth in 0I1gin.a1ly large.ly glassy gtOlJool'T'OlSS.
Plagio:::lase phenocrysts are perhapssrtShtly less abundant in this sample than
274 (-7-10 madaM), and are certaintY more strongly sericitized. As for 274,
former Fen o:-:ide phenocrysts are totally altered to leucoxene, and often
disaggregated. No convincing tonret' augite phenocrysts are noted in this thin
secti:Jn, but there were only a few In the section of sample 27<1, suggesting

that this is simp/)' a 'sampling problem'.

The groLindmass at this sample has an identical texwre to samille 274,
being a ragged fairly rne-grained quartzo-feldspathic intergrowth after

glass, with abundant smaD albite microlites. Anhedral blebs and discontinuous

tint veinlets o~ secondary quam :are tOlT'l'llOll thnrughout the gToundmass, am

line-grained cillorite and sericite vary in concentf3tion from tairly low
ilbUndance areas simililr to most of 274. to rather strongly chloritized

patches, sericite also torms a weak mesh through tte rock. A5 for 274,

meardering and birun::ating quartz-alcite vein lets are common, but no

associated pyrite is present in this section.

This is a plagioclase-phyric dadtit r..va essentially i:lentical to the

previous sample 034276

SUMMARY:

ihese are essentially Identic'ill quaTt1.-mic'iI grey.vackes
derived almost exclusively from pelitic metamorphics, with no

Input from Mount Read Volcanics; occasional chromites are derived

from the ophiolites. Both are typical Animal Creek Greywackes.

HAND SPECIMEN:
These are identical massiVe grey medium- to fine-grained quartz mica

greywackes., unbedded in tile hand specimen, but witt! abundant calc.ite and

quaru veinlets.

THIN SEcnoN:
These two greywacl<e5 are essentially identical in thin section in every

way. Both are rather poorly sorted greywackes composed domiilantly ot

angular grains of quOirtz to a maximum size of about 1mm across (average
more like 0.2mm or even smaller). These rocks are clearly framework­

supported, with matrix fanning only about 20-30 modal% of both. The detrital

quartz grains are angular, oftel'l polycrystalline, and aA show undulose
e:lltirxtlon typcal of metamorphic quartz. This assertiOn is supported by the

presence of occasional graills of quartz el1c\osi"9 wei-formed !nISwvite

crystals. The same mineral OCCUI"'S quite abundantly (perhaps 3-5 moda'*') ~s a
discrete detrital phase in cryst<tls up to OAmm long. Lithic clasts include

quartt-mica schist, ....ery l'ine-grained siliceous rock, prob<lbly chert, and some
sericite-opaque-dominated, rather flat elol"lgate graiilS that are either altered

~iotite. or carbonaceous shale Uthic clasts. Several distincti....e red detrital
cIlromite grains are present in each section, and more abundant than chromite

are subhedral strongly pleochroic grains of detrital tourmaline.

The matrix of these greywackes is very fine--grained siliceous material,
possibly recrystaOized silt and clay. However. it has been quite strongly
O'l/erprinred by calcite. which probably forms 20-30 modal% of any field of

"iew. S~I rathel dilMe-edged caltite ...eins to about 2mm max thicl<nes'S

cut both rocks.
These are, in my opinion, 'type-location' Animal Creek Greywackes.

lacking any input whatsoever flam the Moun[ Read Vole,mits. but being

dominantly derived from pelitic metarnorphics Wilh a small (chromite)

corrponent from rhe 'ophiolites'.
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APPENDIX 2

IN-FILL GRAVITY SURVEY, SOCK CREEK AREA
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Abstract

At the request of Pasminco Exploration the Division of
Mines acquired gravity data at 282 points in the areas of
interest. Of these approximately half were levelled to an
accuracy of 0.3 m or better using an electronic hydrostatic
level; the remainder were levelled to an accuraey of 3 m or
better using a barometer or surveyed. Station spacing was
100m when using the level and 200-250 m when using the
barometer. The survey was conducted from 2 February
1993 to 19 February 1993 and involved 13.5 days ofmeter
operation.

BASE STATION

The Boco base sration ofRichardson (I992) was used. This
is station number 9151.6638 and has an observed gravity
value of 980230.87 mgal. The height is 401.45 metres.
Base readings were made twice per day.

GRAVITY METERS

Only Worden meter number 913, with a constant of
0.09558 mgal/scale division and a reading accuracy of
better than 0.1 mgal. was used.

DATA PROCESSING

All dam were corrected for linear drift between base
readings. The gravity data were integrated WiUl the height

1

data and reduced to Bouguer Anomalies using the 1930
International Gravity Formula and a Bouguer Density of
2.67 tlm3

. Station numbers are of the form 9351.NNNN.
Terrain corrections were computed to a radius of 21 Ian
usiug a density of 2.67 tlm3

• The data were then combined
with the pre-existing data that had been corrected and
reduced in the same manner.

DATA SUPPLIED

(i) Floppy disc of reduced data. Columns are station
number, easting, northing, elevation, observed gravity.
theoretical gravity, terrain correction and Bouguer
Anomaly. All data collected for Pasmiuco Exploration
in the 1992193 summer season are included (Silver
Falls 252 stations, Sock Creek.J((stations).

46
(ti) A listing of the contents of the floppy disc.

(iii) One set of handwritten field maps showing station
positions.

REFERENCE

RIOiARDSON. R. G. 1992. Operations report - Gravity
survey of Western Tasmania explormion tenements for
Pasmiru:o Exploration. Department of Mines,Tasmaniu

R.O. Richardson

SUPERVISING GEOPHYSICIST

February 1993
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Station East North Residual

No (m) (m) (mgal)

9351.6441 376280.0 391560.0 6.43

9351.6442 374660.0 390320.0 6.19

9351.6443 374210.0 390480.0 4.64

• 9351.6444 373880.0 390180.0 5.48

9351.6445 373360.0 390120.0 6.16

9351. 6446 373220.0 389740.0 6.30

9351.6447 373470.0 389240.0 6.85

9351.6448 373400.0 388780.0 6.09

9351.6449 372900.0 389440.0 7.20

9351.6450 372900.0 388960.0 7.09

9351.6451 372860.0 388500.0 8.29

9351.6452 372940.0 387980.0 7.89

9351.6453 373390.0 387660.0 6.90

9351.6454 384690.0 391710.0 'S<X.K~ M-&1 I 0.41

9351.6455 384670.0 391530.0 0.90
1l'

9351.6456 384560.0 391120.0 0.21

9351.6457 384240.0 390870.0 -1. 20

9351.6458 384320.0 390680.0 -1.10

9351.6459 384700.0 392040.0 -0.14

9351.6460 384650.0 392250.0 -0.57

9351.6461 384530.0 392570.0 -0.64

9351. 6462 384480.0 392900.0 -1.14

9351.6463 384410.0 393070.0 -0.81

9351. 6464 384400.0 393460.0 -3.37

9351.6465 384450.0 393550.0 -3.72

9351. 6466 384590.0 393910.0 -2.97

9351.6467 384990.0 391760.0 0.74

9351. 6468 385070.0 391690.0 0.32

• 9351.6469 385330.0 391910.0 0.07

9351.6470 385530.0 391900.0 0.67

9351.6471 385880.0 392110.0 0.86

9351.6472 386680.0 392800.0 0.94

9351.6473 386490.0 392780.0 1. 40
9351. 6474 386430.0 392570.0 1.27

9351. 6475 386220.0 392320.0 0.72

9351.6476 386540.0 392870.0 1.27

9351.6477 386410.0 393000.0 1. 03

9351.6478 386230.0 392900.0 0.97

9351. 6479 386160.0 392700.0 1. 63
9351.6480 386110.0 392510.0 1. 44

9351. 6481 386270.0 392640.0 1. 84

9351.6482 386050.0 392840.0 1. 14

9351.6483 385930.0 392950.0 1. 07

9351. 6484 385790.0 393050.0 1. 18

9351.6485 385670.0 393180.0 0.59

9351.6486 386200.0 393070.0 0.93

9351.6487 386010.0 393010.0 0.84

9351.6488 386750.0 393030.0 1. 86

9351.6489 386770.0 393180.0 1.62

9351.6490 386650.0 393040.0 1. 68

9351.6491 386580.0 392700.0 1. 24

9351. 6492 386850.0 392910.0 1. 7 9
9351.6493 384020.0 390610.0 -1.58
9351.6494 383780.0 390640.0 -1.51• 9351.6495 383530.0 390650.0 -1.41

9351. 6496 383290.0 390650.0 -1.16
9351.6497 383090.0 390660.0 -1.19
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Station
No

9351.6498
9351.6499
9351.6500
9351.6501
9351. 6502
9351.6503
9351.6504
9351.6505
9351.6506
9351.6507
9351.6508
9351.6509
9351.6510
9351.6511
9351.6512
9351.6513
9351.6514
9351.6515
9351.6516
9351.6517
9351. 6518

East
(m)

384490.0
384330.0
384410.0
384340.0
384170.0
384030.0
384230.0
384530.0
383950.0
383700.0
383450.0
383200.0
382950.0
383950.0
383950.0
383950.0
383950.0
383700.0
383450.0
383700.0
383450.0

North
(m)

391540.0
391670.0
391340.0
391140.0
391270.0
391400.0
390940.0
390990.0
391520.0
391540.0
391560.0
391580.0
391600.0
391780.0
392020.0
392270.0
392520.0
392520.0
392520.0
392020.0
392020.0

9950'7'4
Residual

(mga1)

0.04
-0.59
-0.20
-0.48
-1. 83
-1. 86
-0.77
0.15

-2.02
-1.95
-2.05
-1.73
-1.63
-2.26
-2.19
-2.17
-2.31
-2.17
-1. 85
-2.33
-1.86
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Station East North Elev Gobs Gtheo Terr B.A. File

No (rn) (rn) (rn) Corr (mgal) Name

9351. 6441 376280.0 391560.0 416.00 980.233800 980.324864 3.40 -5.83*PAS913Q
9351. 6442 374660.0 390320.0 307.00 980.257944 980.325842 2.20 -5.31*PAS913Q
9351. 6443 374210.0 390480.0 260.00 980.265762 980.325707 2.17 -6.63*PAS913Q• 9351.6444 373880.0 390180.0 217 . 00 980.275798 980.325944 1. 84 -5. 62*PAS913Q
9351. 6445 373360.0 390120.0 172 .00 980.286264 980.325985 1.20 -4.69*PAS913Q
9351. 6446 373220.0 389740.0 202.00 980.281198 980.326290 0.88 -4.48 *PAS913Q
9351.6447 373470.0 389240.0 232.00 980.275674 980.326697 1.33 -4.06*PAS913Q
9351. 6448 373400.0 388780.0 222.00 980.277117 980.327067 1. 49 -4.79*PAS913Q
9351.6449 372900.0 389440.0 182.00 980.286570 980.326527 0.74 -3.42*PAS913Q
9351.6450 372900.0 388960.0 178.00 980.287621 980.326915 0.75 -3.53*PAS913Q
9351.6451 372860.0 388500.0 190.00 980.286551 980.327285 1.06 -2.30*PAS913Q
9351.6452 372940.0 387980.0 197.00 980.285069 980.327706 1.15 -2.74*PAS913Q
9351. 6453 373390.0 387660.0 244.00 980.274546 980.327970 1.47 -3.96*PAS913Q
9351.6454 384690.0 391710.0 413.00 980.226871 980.324856 0.92 -15.82*PAS913Q

t~9351.6455 384670.0 391530.0 419.00 980.226116 980.325001 1.12 -15.34*PAS913Q
9351.6456 384560.0 391120.0 433.00 980.223200 980.325331 0.92 -16.03*PAS913Q ~
9351.6457 384240.0 390870.0 396.00 980.229891 980.325528 0.43 -17.31*PAS913Q
9351.6458 384320.0 390680.0 398.00 980.229709 980.325683 0.41 -17.27*PAS913Q
9351.6459 384700.0 392040.0 403.00 980.228142 980.324590 0.83 -16.34*PAS913Q
9351.6460 384650.0 392250.0 399.00 980.228438 980.324420 0.76 -16.73*PAS913Q
9351.6461 384530.0 392570.0 431.00 980.221939 980.324160 0.73 -16.71*PAS913Q
9351. 6462 384480.0 392900.0 479.00 980.211769 980.323894 0.75 -17.15*PAS913Q
9351. 6463 384410.0 393070.0 473.00 980.213107 980.323755 0.83 -16.77*PAS913Q
9351. 6464 384400.0 393460.0 485.00 980.207984 980.323441 0.77 -19.28*PAS913Q
9351. 6465 384450.0 393550.0 497.00 980.205126 980.323369 0.83 -19.64*PAS913Q
9351.6466 384590.0 393910.0 528.00 980.199296 980.323080 1. 01 -18.91*PAS913Q
9351. 6467 384990.0 391760.0 457.00 980.218049 980.324820 1. 24 -15. 63*PAS913Q
9351.6468 385070.0 391690.0 493.00 980.210612 980.324877 1.19 -16.09*PAS913Q
9351.6469 385330.0 391910.0 516.00 980.205461 980.324703 1. 31 -16.43*PAS913Q• 9351.6470 385530.0 391900.0 565.00 980.196467 980.324714 1.17 -15.93*PAS913Q
9351. 6471 385880.0 392110.0 592.00 980.191449 980.324549 0.77 -15.87*PAS913Q
9351.6472 386680.0 392800.0 607.00 980.187893 980.324002 0.63 -16.07*PAS913Q
9351. 6473 386490.0 392780.0 588.00 980.192051 980.324016 0.76 -15.53*PAS913Q
9351. 6474 386430.0 392570.0 551.00 980.199286 980.324185 0.84 -15.67*PAS913Q
9351. 6475 386220.0 392320.0 606.00 980.188457 980.324384 0.56 -16.15*PAS913Q
9351. 6476 386540.0 392870.0 592.00 980.191114 980.323944 0.70 -15.67*PAS913Q
9351.6477 386410.0 393000.0 555.00 980.198053 980.323838 0.77 -15.83*PAS913Q
9351. 6478 386230.0 392900.0 523.00 980.204495 980.323916 0.72 -15.82*PAS913Q
9351.6479 386160.0 392700.0 562.00 980.197585 980.324076 0.76 -15.17*PAS913Q,.'
9351.6480 386110.0 392510.0 578.00 980.194536 980.324229 0.63 -15.36*PAS913Q
9351,6481 386270.0 392640.0 542.00 980.201771 980.324126 0.71 -15.02*PAS913Q
9351,6482 386050.0 392840,0 537.00 980.201962 980.323962 0.77 -15.59*PAS913Q
9351.6483 385930.0 392950.0 500.00 980.209074 980,323872 0.85 -15.59*PAS913Q
9351,6484 385790.0 393050.0 520.00 980.204973 980,323789 1. 11 -15.41*PAS913Q
9351.6485 385670,0 393180,0 531. 00 980,202144 980,323683 1.15 -15,93*PAS913Q
9351,6486 386200.0 393070,0 516.00 980.205356 980.323778 1. 09 -15.83*PAS913Q
935] ,6487 386010,0 393010,0 499,00 980.208882 980,323824 0,93 -15.85*PAS913Q
9351.6488 386750.0 393030.0 584.00 980.192978 980.323818 0,79 -15,16*PAS913Q
9351,6489 386770.0 393180,0 574.00 980.194641 980.323697 0.75 -15.39*PAS913Q
9351. 6490 386650.0 393040.0 582.00 980.193389 980.323808 0.64 -15.29*PAS913Q
9351.6491 386580.0 392700.0 598.00 980.189891 980.324082 0.81 -15.74*PAS913Q
9351.6492 386850.0 392910.0 614.00 980.187042 980.323916 0.79 -15.29*PAS913Q
9351. 6493 384020.0 390610.0 394.00 980.230331 980.325735 0.29 -17.61*PAS913Q
9351. 6494 383780.0 390640.0 392.00 980.230923 980.325708 0.24 -17.43*PAS913Q• 9351. 6495 383530.0 390650.0 392.00 980.231172 980.325696 0.21 -17.20*PAS913Q
9351. 6496 383290.0 390650.0 392 .00 980.231363 980.325693 0.37 -16.85*PAS913Q
9351.6497 383090.0 390660.0 392.00 980.231525 980.325683 0.28 -16.77*PAS913Q



99S0?G
Station East North Elev Gobs Gtheo Terr B.A. File

No (m) (m) (m) Carr (mgal) Name
9351.6498 384490.0 391540.0 397.00 980.230206 980.324991 0.57 -16.12*PAS913Q
9351.6499 384330.0 391670.0 397.00 980.229614 980.324884 0.52 -16.66*PAS913Q
9351.6500 384410.0 391340.0 396.00 980.230436 980.325151 0.48 -16.34*PAS913Q• 9351.6501 384340.0 391140.0 396.00 980.230359 980.325312 0.45 -16.61*PAS913Q
9351.6502 384170.0 391270.0 392.00 980.229910 980.325205 0.31 -17.87*PAS913Q
9351.6503 384030.0 391400.0 393.00 980.229700 980.325098 0.27 -17.82*PAS913Q
9351.6504 384230.0 390940.0 398.00 980.229910 980.325472 0.40 -16.87*PAS913Q t~
9351.6505 384530.0 390990.0 412.00 980.227740 980.325435 0.56 -16.09*PAS913Q
9351. 6506 383950.0 391520.0 393.00 980.229518 980.325000 0.24 -17.93*PAS913Q
9351.6507 383700.0 391540.0 393.00 980.229719 980.324981 0.21 -17.74*PAS913Q
9351.6508 383450.0 391560.0 393.00 980.229738 980.324961 0.20 -17.72*PAS913Q·
9351.6509 383200.0 391580.0 395.00 980.229690 980.324942 0.27 -17.28*PAS913Q
9351.6510 382950.0 391600.0 399.00 980.229021 980.324922 0.35 -17.06*PAS913Q
9351. 6511 383950.0 391780.0 394.00 980.228916 980.324790 0.23 -18.14*PAS913Q
9351.6512 383950.0 392020.0 394.00 980.228801 980.324597 0.24 -18.05*PAS913Q
9351.6513 383950.0 392270.0 395.00 980.228409 980.324395 0.28 -18.00*PAS913Q
9351.6514 383950.0 392520.0 397.00 980.227645 980.324193 0.33 -18.12*PAS913Q
9351.6515 383700.0 392520.0 397.00 980.227989 980.324190 0.25 -17.86*PAS913Q
9351.6516 383450.0 392520.0 406.00 980.226555 980.324187 0.35 -17.42*PAS913Q
9351.6517 383700.0 392020.0 394.00 980.228820 980.324593 0.20 -18.07*PAS913Q
9351.6518 383450.0 392020.0 397.00 980.228801 980.324590 0.21 -17.48*PAS913Q

•
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APPENDIX 3

L1THOGEOCHEMICAL & PETROLOGICAL RESULTS,

HOLE BHD3, HIGH POINT

995077
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PASMINCO EXPLORATION

DIAMOND DRILL CORE RECORD

•
IHOLE No. '!Hl> 3

Page I 01;l4-

LOCATION 17I~,.,MIA OBJECTIVE LOCATION/SURVEY DATA (AMG)

PROJECT ~ oF~ \-leu, 'llH1> :2 , Tb TBr PasnJLMCl> b'IS"""'1
Grid AMG AL Collar m (,41'3'1ULG O'B1\C.. HILL EL

"""6 t1f' "aO,,"a> cN<~A.N R-IFr 'N~ F1/<!1'1. _(7'(, ~M"Er1c-S
PROSPECT HIGH fe1",r ".,1> fcll<.&L l>"-Il-LJNG I>AA-l>, . Norlhing m 53~3"'7-2 Bearing Collar 132'
DESIGNED BY T.G. PUI1.V'S Easting m }~~~g7-2. Dip Collar -ll'·
LOGGED BY r.G lU/NIS DH Survey Type ~1lrHSl~~ 5H.d1CI4f'..f6eA Length Hole m 78+-4.
RELOGGED RESULT Depth m Bearing Dip Depth m Bearing Dip

COMMENCED 19 ·/1'91 NO MI"'E-oU<uu.n~ ''''~)
M'Mr _ f'{R.lnc. FA<IIr" ,1 12g' -B·s' 72 / /3S-5° -77-2S·

COMPLETED
1+'" '2 ZD>.>IS 4 5}-M>1·7....

hi 1:10· ,,' -8,' 7S/ 135·Sa -712s"
!leu;IN~~) 4U:' I-Im.YfoI<. "~C$ of

DRILLED BY W. flOLJ uPfr=>l. .....~Ta IW~ llASALTS lJNIT, /WI> t-I\l<a~ " '30'75' _b.o 1il 131' -77-2""
DRILL RtG ~,8 ......l>"fS-fIE"S ~ :l>o'\<.t"T6". HIl<£ ~"J> 1M~L~ UNIT. 121 12]' -go·2.S·

SIGNIFICANT INTERSECTIONS 151 I:ll.·5' -78'
From m To m Interval Pb Z.... ""'- Au. Comments 181 ,:z.~·2S· -77'2'"m

-4-5!> -4-5" 3· /J.0-4-1- o·,st I :/t < o·orJ/:. Itar-J~".) - 1'Y~T1c FAuI:T 211 /2&·25' -7'"
I,,) ~0UM<.c.5 . .2+\ 1.:19" -7$"'7$"'

:m ,27·25' -7"''0'

301 127''0' -7"

,31 m·s' -7"
SIGNIFICANT CORE LOSS POOR GROUND CONDITION ZONES 3b1 1.28·25· -7,·""-

I From m To m "I. Loat From m To m Condilion ~91 1~'5' -75'
304·4 WI·"!> WobLYW~ ~Y >AurT IlleA 4.2.J 127' -7,'

,
45"1 1;24·5' -7S-

I 4g, '27-" -7'"
HOLE SIZE HOLE CONDITIONS AFTER COMPLETION 511 1.t7·,' -75·1,'

Size Oepth m Colla,
"'nEL "TEAM'I'~ aMbJn:;1) 1,,) ,~ TO 4.. lJ ITIl srE£L c..MJ . S+I 1.l~·:2"· -7"

HW 4- Sleel C.8k'tg
4'" ~11 '3D·$"" -"71:·25'

H~ 72- pvc Casing 7b~ - +0"'01 lJlJ~L.O'fTE1) . (,,0' I3H,' -7(,·S·

N41 -n4'4 Ground Water '-31 Ill·.2S° -7'·"-
Wedge (,b, 13+'25" -77'
Drill PIId "I 1)$' -77'
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P...,sMINCO EXPLORATION

PROJECT: UIG-H. PSlr.lr, ~~Il.L aSUMMARY DIAMOND DRILL CORE LOG

IHOLE No. SHl> ';

F_ I--:"'1 Codo I Description Io.pth G_
F_ ....... Codom m m ...- Depth

G_
TABLE 1, Sl.M4ARY lOG OF Hoc.E BHDJ

o - 52.9m: SOUTHWELL SUBGROUP:

o -52.9m' PUMICEOUS CRYSTAL-LITHIC BRECCIO-CONGlOMERATE
Mod silicified. 1% pyr-ite. Clasts of massive py below 36m.

52.9 - 453.0m: QUE RIVER SHALE:

52.9 -257.2m: BLACK SHALE
Carbonaceous, graphitic & calcareous_ 1-2% bedded pyrite. with
zones to 5%.

257.2 -453.Om: MIXED SEQUENCE OF BLACK SHALE. FELDSPATHIC SANDSTONE &FELDSPAR-
PHYRIC AMYGDAlOIOAl KAFIC LAVAS
Dolerite 441 -44Bm. Sediments calcareous. mafies carbonatised.
1-3t pyrite in shale. Gen minor to 1% py in voles. wHh 1imi ted
intervals to 3% (best: 416.7 -423m: 2-3% py, trace spl.

453.0 -784.4m' QUE-HELLYER VOlCANICS:

453.0 -461.7111: ClEAYED.SERICITISED &PYRITIC fINE MAFIC BRECCIA
Probable major ductile structure. Mod-strong sericite-carbonate
alteration. 5-10% pyrite, minor sp-gn in calcite veinlets.

461.7 -5000, BRECCiATED AMYGDALOHW.. MAFIC LAVAS
Carbonatised &chloritised. Bleached &sillf lava clasts
485 -498m. Gen minor to 1% pyrite, except 2-3% py in faulted
zone @466.5 -474m.

580 -646. 4m, PARTLY-PEPERITIC FELDSPAR-PHYRIC MAfIC (TD OAtITIC?) LAVA BRECCIA
Carbonatlsed &chloritised. Minor fuchsite in v strong fault @
610 -611m. Minor to I~ pyrite, decreasing with depth.

646.4 -695.4m' ALTERED POlYMICT ,EPICLASTIC VOLCANIC BRECCIA
Dacitic &andesitic composition. Apparent primary debris-flow
lineation. Strong-silica-albite alteration. Minor pyrite.

695.4 -709.&11: FILDSPAR-PHYRIC (ANDESITIC?) LAVA
Carbonate-chlorite-sericite alteration. V minor pyrite.

709.8 -757.7.: ALTERED OACllIC VOlCANIC BRECCIA
Daeitic fragments in possibly more-andesitic matrix. Extensively
detextured by strong silica-albite-chlorite-carbonate alteration.
Several amygdaloidal mafic dykes to 5m. V minor pyrite.

757.7 -784.400, PEPERIlIC FELDSPAR-PHYRIC LAVA BRECCIA
Andesitic to possibly dacitic composition. Chloritised, with
patchy silicification. Minor pyrite.

END OF HOlE

Best intersection:
453 -456m: 3m @ 0.15% Zn, 0.04% Pb, 19ft Ag, 0.019/ t '"-

I I I t
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DIAMOND DRILL CORE ASSAY DATA

•
IHOLE No. SUI> 3

SAMPLE ASSAYS (ppm unless specified)
X ~~MMENTS- Ty..

F,~ To Inl","" Recovered G.. Pb z.... A. Au. ~% % U % fiJr;;: M:'y'; ~D'~' %m m m m $0']0 C('

032.131& 51'LlrND lr4·0 ~o .154- ~~ '0 % '%% % % % 5%185"'0 ',0 "3,5" <C.O·) .2" ''''' 5H ',4 ,.)0 ,.,. ,'" /-5, /4<>

n2.S '~·O 53 ~~~~% % 'X % % % 2ioo. .. O'S·O "0 32 2.2> .(o·~ llO ?7·J HI ·6 /." l!·3t8 0>4

733& 424'0 4-2.5",0 ~L ~% ,~ ~~% % % % % 710,. .. 1'0 9 222. <0,) 51' ,.
l'"

,.,. iHl '·37

f--

Oo27?4- S/'Lrr >JQ LS,'O 4-54-'S" /'S" '09 ,2S IWl D·g o,oog

73S " .. 454-·5 45"6·0 /·5 114- 1,29 /2.20 1'0 «D-ooi

73(. .. .. 4-~'0 14&7·5 1'5" /2.1 ;I4'J SbO /'0 ",,0-001.

7.!7 " .. 467'5 4$?·0 I'S /2S ;1.9 1,7 0·7 <o·oa1

738 57
<0·00'.. .. ~.O ~.5" /·S 136 U '" D'S" <0-001

73' .. .. 4i>/l'5 4'/·7 /·2 If'!> 17 9/ <o·s <'0·001

032.7LOs sPt.lr IJll oO!U·o III, ~o %0~ % % ~ % % ~ %4'5"'0 /·0 5 104- <D-S" ""., 4"7' .~ ,." .3'0 I' /10

032.741 " " 46"·5 +b7·5 1'0 /;0 95 168 '" D-S" 0·001

742 0 .. 447'S .#'\·0 "5"
. 110 4ll 13> "" a-S' oCj).oog

74'> .. .. 1469·0 I47D'S" /.5" '39 <S /54- 0( D-S <a·cot

7.14- .. +70'S" +72-0
.e.•• oo'

0 '·5 95 ",S /0& '" o·S" <a-OJ!

74-5 0 0 4-72'0 4-7....·0 ,1·0 7/ "'5 I+'Z- """O'S;- <O·flOj

~27Ako ~7·0 4U"0 /·0 ""'0-) ~,% ~ % % % % % % ~ :UO.. .. 118 72 ;l.8S 130 SN .J' 04-" 0·)1

7470 5~0 491 ~1% '!Y7~~% % % % % bbo.. .. 5.5'0 1·0 12+ :US 0( o·S" ,.. "51 ,." 6·11 .~ 0-31-

7L8~ 585'0 S1l1,·0 4, "'S- IS; .( D'S .~ % % '%~%% % ~% % 20.. .. 1'0 <3 4'10 6' .·13

7AJla t,SO'S '-5"/-4- 0'9 12. <5 4-2 <O'S % ~~ % ~I%"~% '% % '00 .. ,.. z.n ,·on '·58

D3276'!>s ~·O 17 % 7~~~~% ~~% ~ 5".. .. bbQ·O 1·0 <5 !, ""D'S '1D 2·.u ." ,.,.
75"L. 1>%7·0 688'0 1'0 b <5 2$ <O·S ~ % % % '% %1% 3'~Vol %,~ 5".. .. '2 ~ .. 'L ,. ,
75" (,9'),0 1700'0 :L8 ~I~ 'Y;;' % '% % '% ~V % % 25.. . 1'0 <5 <5 -<0-5 " ". '4'11 2:21 '2 :'05 D·n

751>1 17.42'5 I 7.4.?>·S" <5 I" ~~% ~ '% % % % % % 13.. .. /·0 -<5 -<0·5 ,1-1 "J/, ,.
0'"

7S71 1770·0 1771·0 1%~~~% ~% % 1%% II.. .. /'0 '<5 <5 >2 ,",o·S" 20 J~o 2,0 ",. i,,; ;f,.., 0'0'

Laboratory MJ~~ .. t'\;elU Analyllc.l-Melhod Ml M5 N6 ~ F/A YJf X£f XfF Xe; Y$ X~ )(~ xt.F XtF Xl.F y.f{:

Job-No. 6'7~, 0174- Ioe'o ~1}AJl1 '"l- Detection-Limit •.oog 2
S S S 5S- , S- fl·S .. S 3 S

w.............../27- ""''-'- n. ''')
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DIAMOND DRILL HOLE SUPPLEMENTARY DATA (Pa7e&t.nG'f)
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SAMPLE NUMBER: 032731A 284m

SUMMARY:
This 15 B sparsely plagloclase-phyrlc ancle"ilic lava with

quite strong calcHe C1verprlnltng or J groundmsss.

HAND SPECIMEN:
This is an aphyric or Iintt1y plilgiodase-phyric artdesitic or basaltic

lava with calcite veining and sparse calcil9-filled vesicles.

THIN SECTION:
This is a plagioclase-phyric andesilic lava wilh quite strong pervasive

calcite alteration. Plagioclase phenocrysts make up about 3 modal% 01 the
lock and arlt Qui!tt sman, averaging around O.5-1mm long, and are tabular to
stubby prisms with clear rims 01 i1lbile and sericila spedo.led albille cores.
They are often quite rounded. suggestive 01 reaction with the host I1\<lgma,
and commonly cecur in multi-<:ryslal clots Only a few former malic
phenocrysts weill present: lliese are no..... replaced by calcite and mir>or
magnetite, and .....ere probably augite

The groundmass or this sample is texturally well·preserved, despite
extensive calcite overprinting. II consists of an inlergrowlh 01 well­
formed, tabular to lath-like albitized plagioclase crystals. varying Irom
microphenocrysl sized to tiny acicular microlites. and lar less abundant
chlorilized granular augite and tiny FeTr oxide grains. The plagioclase laths
in the grounclmass show weak now-alignment around phenocrySls. and are
set in volumetrically subordinale lormerly glassy mesostasis that has
altered 10 pale green Chlorite. Palchy calcite alleralion overprints up to
about 50 modal'l"o ot the grouf'ldmass of lhis rock. and is quite palchily
distributed. Several veinle1s. lractures and vesicles are lined by polygonal
quartz, and cored by calcile. Many 01 the larger calcil9-quartz intergrowths
also contain minor opaque phases intergrown with them, and shapes suggest
lhal they are pyrite.

I have seen sev9ral flows int~laled in the basal Que River Shale. In
the Placer de9p holes these ere quite unusual low-TI basalt, and markedly
different rrom this rock. This is unambiguously a sparsely plagioclase-­
phyric andesitlc lava. It may have burrowed inl0 the shale rather than
having been erupted on 10 lhe shale: core logging will solve this better than
lhe Ihin sactlon, but the groundmass texture it typical of a lava ralher than
a more slowly-cooled dyke

The wholerodl. aIlalysis is very typiCal 01 a Hellyer andesite, wilh 55%
Si02 and 4.7% MgO, and a TitZr value or 21. The low P205 content (compared
10 lhe more 'shoshonitic' Hellyer andesiles) suggests compositional
atlinilies with Ihe less-enriched end 01 lhe Que-Hellyer compositional
speclrum

SAMPLE NUMBER-: OJ2740A 465m

SUMMARY:
ThiS Is a falrry eyolver:! plagloclase+lugite+olivlne-phyrlc

basallic lava breccia, lypically 01 lhe upper Hellyer basalts.

HAND SPECIMEN:
This is a basaltic lava breccia. probably monomicl. w;lh weakly

vesicular augito-phyric basaltic Iragments 10 al leaSl 3cm across. and
minor calcile lilling vosicilis.

THIN SECTION:
This is deHnilely a monomicl lava breCl:ia. Mosl 01 the rock consists

01 pelrographically identical plagioclase+augile+olivine-phyric basaltic
laya rragmenls. some clearly with a jigsaw lit against adjacent lragmenlS
This. and the hand specimen, suggest 10 me that this sample is actually a
'Ialse breccia', Irac1ured in situ during either eruption. or later
hy<lrothermal alteration. Plagioclase phenocrysts make up about 5-8
modal,"o 01 Ihis rock aIld are well-Iormed ralher narrow tabular prisms
usually at least 50% replaced by sericite and occasional spots of granular,
messy. almost isotropic epidote. Former. augite phenocrysts are larger but
somewhat less abundant and totally replaced by calcite, minor epidote and
green chlorite. Even less abundanl tormer olivine phenocrysts are totally
replaced by pele green Chlorite and minor calcite and magnetite

The groundmass of the lava lragments shows a vilrophyric 1ex1ure
with tiny plagioclase laths (sericilizad) set in glass that devilrified then
altered 10 chlorite and messy brown epidOle aggregates. Th8 altered
groundmass is charged with small equidimensional magnetite(?) grains.
Round and oval vesicles are not uncommon, and are filled by pale green
enlorite, or calcite with marginal magnetite(?} grains. Interfragment
matri)! is considerably more altered thall the Fragments themselves. It
consists 01 albite-sericite-altered plagioclase phenocrysts identical 10
those in the lragments. bUI more concentrated. and a lew obliterated former
malic phenocrysts. all set in a line-grained quartzo·re1dspalhic
inlergrowlh lhat has recrystallized Irom the devitrilied original glassy
grourJdmass 01 the rock. b1.Jt only in lones 01 more intense fluid-Ilow and
dissolution Wispy trails 01 augite lUll common In the altered inler-
Iragment areas.

This sample is a basalliC breccia, tile presence of plagioclase
phenocrysts indicating Ihat Ihe basall was relatively evolved (ie. non­
primitive. in conlrasl to many Hellyer·type basalts). It is lairly typical 01
many Hellyer basall sections. and is nol pelrographically diagnostic 01 any
particular unit lhat I am lamiliar with. Its relatively low MgO (6.1 %) and
TilZr value (28) suppon the pelrographic assignmenl as an evolved basal!.
bUI the higher P205 suggests il is lransitional 10 shoshonilic alfrnibes.

SAMPLE NUMBER: OJ2746A 488m

SUMMARY:
This sample was a vesICUlar sparsely auglte-phyrlc eVOlved

andesillc lavB. It has been strongly sillcilied betore
Incorporation In Ihe ba9alllc lava breccia hosl_

HAND SPECIMEN:
This sample is a basaltic lava breo::ia containing quile large

lragmenls (at least Scm across) or pale pinkish leldspar-phyric lelsic lava.

THIN SECTION:
This thin section is or Ihe lalsic lava Iragmants thai characterile Ihis

rock. It consiSIS 01 plagioclase+augile--phyric s~icic andesile or rather
'malic' dacite. The plagioclase phenocrysts make up less than 2 modal% 01
this rock and are totally pseudomorphed by potycrystalline sugary secondary
quartz. Much smaller plagioclase microphenocrysts. really only large
groundmass microliles. are Far more abundant and are albitized. Perhaps
unusual in a rock With Such a lelsic 'look' about il is the relative abundance
or well-Iormed, stubby augite phenocrysts. Although these make up probably
less than 2 modal"" or th9 ro::k. ·normal' Hellyer lersic lavas usually contain
only 4 or 5 augite phenocrysts per Ihin section, whereas this rock has
perhaps 30-40 augite phsnocrysts. onen occurring in tiny gabbroic clots
with allered plagioclase.

The groundmass 01 this roct was quita glassy and strongly vesicular.
The glass contained abunclanl albitized plagioclase microliles and Iiny FeTi
oxide grains. Much or Ihe tormer glassy groundmass has devitrilied then
?ryslallized as an extremely line·grained quartzo-feldspathic int~rgrowth
In whiCh largltf ragged quartz grains have grown HOWBYltf a characteristic
laature of this sample is lhe presence 01 abundant vesicles that have Iilled
with secondary quartz thai shows rosene habits and radial extinction.
Patchy caJCit8 overprints small areas 01 groundmass and quartz veinlets.
and occasional c1inOloisile (Fe-poor epidote) is a Y'8ry minor secondary
phase.

ThiS is a strongly silica-ahered evolved andesite. rather dillerent to
the typically perlitic.. sparsol.,. plagioclase-phyric dacites and myolilic
lavas typically oo::umng In the Hellyer sequence: moreover, lhe relalively
abundant augite in thiS rock suggasts Ihal il was in the more low-Si end 01
the dacite spectrum, or al lhe high Si02 end 01 the andesite compositional
ra~e. There is linle doubl thaI the rock has tleen strongly silicified. The
analysis provided 01 this sample is lar mOrll basahic Ihan the thin section
allows, indicating thaI il is Irom aim interval and represents a mixture 01
basahic host and evolved andesitic 'ragmenls
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SAMPLE NUMBER: 0327411 585.9m

SUMMARY:
This Is I strongly plagloclase·phyrlc

much \e'3'3 abundal\\ alJglle phl!l\ocr'1s\' In
groundmlSS.

andesitlc lava with
I formerl"t glassy

SAMPLE NUMBER: 032750 597m

SUMMARY:
This Is II lormerly glassy

basalUc lays typical 01 the less
quite strongly hydrothermally

plagloc lase+8ugite+ollvlne-phyric
prlmlllve Hellyer bueHs. It is
allere d (sll Ica-serlc ite-c h10 rile).

SAMPLE NUMBER: 032749A 650.6m

SUMMARY:
Thl, Is a fairly coarse-grained volcanogenic epiclasUc

sedimenl derived entirely from lelslc volcanics and Ir0'Olmental
roclls_

HAND SPECIMEN:
This is a plagioclase.. augite.phyric massive basaltic lava.

THIN SECTION:
Thin section examination shows that this sample is a strongly

plagioclasa-phyric basaltic andesile rather than a Oasalt. II contains
upwards or 30 modaJ"Io 01 strongly allered albilized plagioClas:- phenocrySls.
and less than a lew mQdal% 01 chloritized augite phenocrysts >n ar'l allered
formerly largely glassy groundrnass. Plagioclase phenocrysts are up to 4":1m
long, and are mainly quite lluhedral tabular pnsmatic crystal~. The)' con~ln

abundant sericite and fairly finellrained 'ijranular yellow ep,dole ~Iteratlon.

Fonner aU'ijite phenocrysts were less than lmm lon'ij. and were mainly ~ther

long narl'l:JW prismatic crystals tllat are totally replaced by grliH3n clllorile
and minor fluffy secondary quartz.

Ths 'ijroundmass 01 this roc:\( was lar'ijely glassy. and. it Ilas a~e~ to
an irresolYable intergrowth or quartz, dirty epidote, serielte and ~Ion.le,

and possible albite. Irregular lractures and discontinuous angula.r tenSion
'ijS$hes' Bf8 filled by green chlorite and tluff)" quartz, with occasional
granular epidote embedded in 1M chlorite. Rather dirty amorphous patches
01 fine-grained calcite overprint laf'iJe areas of the groundmass, and a
single 3mm-wide vein 01 rollatecl polycrystalline calCIte transects the rock.

This rod: is a lairly typical Hellyer basaltic andesite
p8lrographically, even if slighlfy more plagioclas.-phyric than m~y Irom
this area. Howelf8r. the compositional 'daIS. provided are straroge In that the
major elements are as expected Irom the pelrographic diS'ijnosis (Iow-Si
andesite), but lIIe n. Zr and Nb data are unlolsually low, leading La a TIIZr
value 01 48. This high TIIZr i$ among lhe highest recorded tor Hellyer
basalts and al"ldesites. and lhis mi'iJhl be a chemically distinctive honLon lor
luture inler-hole correlation purposes.

HAND SPECIMEN:
This sample is listed as a 'clast 01 quartz-amygdaloidal lava (mafic?)'.

Without that InfOflTl3tion I would have deSoCribed il as a mafic lava breccia.
probably dominated by augite+plagioclase-phyric basal!.

THIN SECnON:
This sample is a quilll abundanlly porphyritic basaltic lava dominaled

by phsnocrysts 01 plagioclasa, but with common altarad augite and olivine
phenocrysts. all sal in a very altered. lormerly glassy matrix. Albitizad
plagioclase pheroocrysts 8r8 up to about 3mm 101lg, alld are mainly euhedral
prisms that ant quite heavily serici~zed. They make up aroulld 10 modal".4. 01
lhe sample. AboUl 2-3 modal% 01 tha rock is made up of formar augite
phenocrysts, mainly t-2mm sized euhedra thaI are tolally replaced by pale
yellowish green chlorile, whereas slightly less abundalll are
characteristically-shaped rOflTler Olivine phenocrysts, alsO 1-2mm long
euhedra. lhat are replaced by patchy intergrowths at chlorite and sugary
polygonal secondary quartz. A few former olIYlne phenocrysts contain small
chromite euhedra.

The formerly largely glassy groundmass or this sample is very weakly
lolialed. and composed dominantly of almost iSOtropic chlorite containing
pataly secondary quartz and intense sericite alteration. A lack or calcic
secondary minerals suggests lhal this rock. has been s....erely depleted in Ca
during hydrothsrmal alleration. An Irregular streaky zone of very tine·
'ijrained silica or silica-albite intergrowth cU1s across the s.ample. and
contains significanlly more disseminated pyrite thall lhe remainder 01 the
roc}:. This "'ein' is rimmed eilher sid8 by Bmm-wide intense seriCite
alteration zones that contain palches 01 much COarserlIrained
po\ycrys\a\l\ne quant.

ThiS was a laitly typical Hellyltl" basall, glassy and mulliply saturaled
with plagioclase. augite and olivine. II has SuNered much stronger
alleration lhan normal. and I would argue .lhal this was nydrothermal in
origin. rather than lhe regional pervasive burial metamorphic de'ijradation.

HAND SPECIMEN:
This is a quite strongly altered grey-green plagioclase-phyric

andasitlc lava breccia or epiclaslic.

THII'4 SECTION:
This rock IS clBilrly a clast(lramework)-supported volcanogenic

epiclastic coarse sandstone or pebble conglomerate. Most clasls are 0.5­
1ern across and rather angUlar, and were clearly highly glassy, sparsely
plagioclasa-phyric dacites and rhyolites. The great varisty of textures,
degrees 01 crystallinity. phenocryst modes. and styles of groundmass
recrystallization show unambiguously that a variety 01 lelsic nows or
sources contributed detritus to this epiclaslic. Glassy groundmasses have
invariably recrystallized 10 quartzo-leldspathic Intergrowths, a few 01
whjc;h relain perlitic cracks. Intense sericilic altera~on overprints some
clasts, whereas strong calcite alteralion 01 otber clasts shows that much
01 lhe alleration-recrystallization 01 these felsiC lavas' occurred prior 10
erosion and transport.

The matrix 01 this rock makes up probably less than 10 modal%. or lha
rock. and was probably largely winnowed out belore burial. Whal lillie
matrix there is consists 01 totally recryslallized Iormet1y glassy ash and
abundanl diSCfllI8 grains (liberated phenocrysts?) 01 a1bilizecl plagioclase
\tIal usually show strong sericite alleralion. Calcite veinlets CtIt the rock,
and very insignil\Cant dlsseminaled pyrite grains occur in both clasls and
matrix.

This is an eplclaslit Sedim8nt derived virtually entirely Irom felsic
lavas or the I)"pe that conSlitule large volumes oj lhe Central VOlcanic
Complex, as well as dacilic levels observed in the basal sections ot the deep
Placer holes in the High Poinl area.
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SAMPLE NUMBER: 032753A 659m
SUMMARY:

This 15 a formerly glassy sparsely plagloclase-phyric
dacilic or rhyodacltlc lava with moderate calcite overprinting 01
the recryslallized querizo-teldsp8lhlc groundmass.
HAND SPECIMEN:

This is iii Quite slrongly altered bull-coloured plagioclase- phyric
felsic lava.
THIN SECTION:

This was clearly onglnally iii h,lslc lava J1 conSlsls 01 about 5
modal% of ralher small labular 10 slightly resorbed albllizod plaglo~lasB

phenocrysts in a formerly glassy groundmass. Margins or mosl plag,oclasa
phenocrySIS have regrown with the flilCrystalhzing glassy groundma.ss, and
are quite ragged. and most are strongly sericillzed. The...... are no signs 01
the lormer presence of matic phenocrysts, nor ~ Fer. olude phenocrysts or
microphenocrysts.

The groundmass oj this sample is a unirorm·te~.tured su.gary
inlergrowth or quartz and albite pOrYaded by a very line unonenlated.
meShwork of sericite. It has a typical te~ture 01 a quatlzo-fek:!spalhlc
intergrowth developed from devitrified felsic glass, and I have. no doubt ~hat

this was originally a highly glassy lava. A major feature or th~s sample IS
the quite abundant calcite that overprinls the groundmass as Irregular
patchiS and discontinuous veinle1S

This sample is absolutely characlorisbc ot the glassy dacitic. to
rhyodacitic lavas that occur in the lower section of the deep holes ,n the
former Placer lease further north.
SAMPLE NUMBER: 032756A 7+2-7.....
SUMMARY:

This Is a glassy lelslc laya breccia very similar to 032753A
HAND SPECIMEN:

This is a pink talsic lava breccia wilh angular rragments of sparsely
plagiodase-phyric dacitic or rhyolitic lava to at least 3cm across.
THIN SECTION:

The magmas lhat gave rise to the felsic lava tragments in this rock
....ere essentially identical to that which rormed sample 032753,1,. All
fra~ments in this roc;ll;. are 01 sparsely pra(lioclase-phync lormerly glassy
dacitic or rhyodacitic lava. The only difference between these fragments
and sample 032753,1, is lhe le~ture or the recrystallized groundmass, which
lor the presltflt rock ;s a patcny mosaic-te~lIlre, and contrasts wllh tha
even-grailled sugary t.Kture ot 032753,1,. The signilicance ot Ihese teJ;tural
varia lions in recrystallized devilrilied felsic glasses IS nOl und.rstood,
evon tor modttm rocks.

This sample contains r.ss pOrYasivll sericilization 01 lh. groundma~s

(although sericite is quite abundant). and less abundant calcit8 overpnnling
than 53,1, This' rock is a felsic lava breccia.

SAMPLE NUMBER: 032755,1,

SUMMARY:
This rOck WIIS a felsic ... itrlc crystal turl or tuft breccia

composed of glassy rhyolitic or rhyodllcillc, 0lt8n vesicular laya
rr.gmenls and liner·gralned lurl fragments and ash. II has
suUered quite shong serlcHe-calcit. alteration.

HAND SPECIMEN:
This is a gr&)' green. highly altered. plagioclase-phyriC intermediate

lava breccia. with 'ragmenls to about lcm across.

THIN SECTION:
Th. fragm.ntal lexlure of this sample is iml11edialely obvious III hand

specimen, wilh fragments varying Irom non·...esicular. aphyric. fe!slc
de... itrified glass with e~cellent perlilic cracking, through tp plagioclase.
phyric highly ...esicular lelsic pumice and some occasional darker moro
chloritlc fragmen1s possibly from more andssibc lavas. Most rragments
were highly glassy, and the glass has deviltified and crystallized 10
quartzo-feldspalhic intergroWlhs of varying te~lur8s, with variable
amounts of saricitic overprinting and interstitial chlorite. Former
plagiOclase phenocrysts are always albitized and strongly altered to
sericite. Many are angular, probably brokon phenocrysts, and may be crystal
detritus in glassy ash. Many larger fragments i1ppear to be comjXIsed 01
small.r anguiilr (formerly) glassy fragments, all lithologically identical,
and may represent lolsie hyafoc:lilstltes.

This rock is strongly altered. with lairly intense sericite-calCile
alteration dominant. The rock is a lelsic vilric crystal rul'l, or tuN breccia,
rather than a lava. The atlalysis provided suggests that moSl I'ragments
were broadly dacilic in composition. al1hough the strong sericite-calcite
alteration would normally decrease Si02, suggesling a dominant 'ragment
POpullllllon of rhyodacitic or rhyolitic composition

SAMPLE NUMBER: 032757A 770m

SUMMARY:

ThIs rock WDS a glassy plagloelase.phyrlc dacltlc lava thai
developed weak rrow banding dUlt 10 variable devitrlricallon and
crystallJ:zalion 01 the dovllrrried glass.

HAND SPECIMEN:
This Is a massive. weakly flow-banded plagloelasa.phyrie '8lsie lava

with patchy alteration and common calcite and quartz veins.

THIN SECTION:
This is a petrographically simpl. anft texturally w811-pres8rYed

plagioclase-phyrie lelsic lava. It consists 01 around 3·5 modal% 01 blocky
albitized plagioclase euhedra. often with lines 01 chloritized mall
inclusions. in a formarty glassy groundmass. The plagioclas8 phenocrysts
are mainly less than 1mm long. only weakly sericilizad and comlTKlnly occur
in multi-erystal clol.s. A '8W small lormer augite phenocrysts are altered
to green chlorite, and smarl leucoKene-eJlered FeTi o)(;de grainS are not
uncommon.

The groundmass 01 this rock was entirely glassy. It has variably
devilriliect th8n crySlallized. to produce the banding eVident In the hand
specimen. Mo51 of the grounctmass conSiSts or an eyen·lltxlured quartzo­
feldspathic mosaic after glass. with sericite and minor chloritB in the
interstices betwser1 the blebby quartz and feldspar. Less chlorilic and
finer-grained bands are lighter in the hand Specim8n. A1leration is weak
compared with most 01 'the samples in this set. Ouar12 veins camposed of
relati...ely coarsa-grained polygonal quartz and minor calcite are overprinted
in places by later calcite patches and veinlets.

This was a glassy plagioclase-ptoyric dacibc or rhyodacitic lava. as
indicated by the pelrography and supported by the analysis pro...ided. It is
identical petrographically to the trow-banded dacites in the lower section
of Placer holes 1 and 5 funher north, and is compositionally ....ry similar to
these sam. rocks.
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