
11~~OOl

•
PASMINCO EXPLORATION

EL 37/89 - BULGOBAC HILL

ANNUAL REPORT

FOR THE PERIOD

3 February 1991 to 2 February 1992

MINES-

•
AUTHOR:

DATE:

REPORT No:

JG Purvis
J G Purvis ~sociates Ply Ltd

February 1~2
T92-2 1

i;

,---'--+,---I
__.__~-1--=::--I

H"sd:1,'n:'t to L~D._,e.......

SUBMITTED TO: Regional ExIlloration Manager - Tasmania

•

DISTRIBUTION:

SUBMITTED BY:

-'ACCEPTED BY:

Burnie
February 1992

Departmentpf Resources & Energy,

Division of Mines & Mineral Resources - Hobart

Pasminco Exploration - Burnie

;J -Melbourne

-::;:'c::~

A':ff)Jt'ffI
(



112002

o'j r) 1

CONTENTS(. Page

1. SUMMARY 1

2. INTRODUCTION 3

3. TENURE 5

4. PREVIOUS EXPLORATION 6

5. GEOLOGY 7

6. RESULTS OF 1991 EXPLORATION 9

6.1. Drilling at High Point 9

6.1.1. Drillhole BHD1 9

6.1.2. Drillhole BHD2 11

6.1.3. Drillhole BHD3 11

6.2. Other Work at High Point 14

6.2.1. Geological Mapping 15

and Lithogeochemical Sampling 15

6.2.2. Soil Sampling 15

6.2.3. Ground Magnetics 16

• 6.2.4. Gravity Surveys 17

6.2.5. Downhole EM 17

6.3. Investigations at Bulgobac Hill 17

6.4. Tullabardine Gorge Surveys 19

6.5. Sock Creek 21

6.6. Regional 22

7. ENVIRONMENTAL REHABILITATION (H Rae) 23

8. DISCUSSION 24

9. CONCLUSIONS 29

10. RECOMMENDATIONS 31

11 . REFERENCES 32

12. KEYWORDS 33



o,) iJ ;..:
112003

UST OF FIGURES

• Figure No Title Scale

In Text:

LOCATION MAP 1 : 500,000

2 LAND TENURE 1 : 50,000

3 REGIONAL GEOLOGY 1 : 140,000

4 EL 37/89 GEOLOGY 1 : 25,000

5 PREVIOUS EXPLORATION 1 : 65,000

6 WORK COMPLETED 1991 1 : 50,000

7 GEOLOGY EAST OF MT CHARTER FAULT,

SECTION 388000E 1 : 5,000

8 GEOLOGICAL SECTION THROUGH BHD1, HIGH POINT 1 : 5,000

9 MT CHARTER FAULT RIFT CONCEPT 1 : 25,000

10 HIGH POINT AREA - STRATIGRAPHIC COLUMNS 1 : 25.000

11 BULGOBAC HILL MAGNETIC ANOMALY 1 : 18,000

12 TULLABARDINE GORGE PROSPECT

- GRAVITY DATA & STRUCTURAL ELEMENTS 1 : 25.000

• 13 HIGH POINT - REHABILITATION WORK 1991 1 : 5,000

14 MINERALIZATION MODELS FOR

HELLYER-QUE-CHARTER MINERALIZED AXIS nts

In pockets at back of report:

•

15

16

17

18

19

HIGH POINT - DRILLHOLE SECTION BHDl

HIGH POINT - DRILLHOLE SECTION BHD2 & 3

HIGH POINT - INTERPRETATED GEOLOGY

HIGH POINT - OUTCROP GEOLOGY

HIGH POINT - SAMPLE LOCATIONS

1 : 1,000

1 : 1,000

1 : 5,000

1 : 5.000

1 : 5.000



1J~2004

•

•

•

APPENDIX 1:

APPENDIX 2:

APPENDIX 3:

APPENDIX 4:

APPENDIX 5:

APPENDIX 6:

APPENDIX 7:

APPENDIX 8:

APPENDIX 9:

APPENDIX 10:

APPENDIX 11:

APPENDIX 12:

TABLE 1:

UST OF APPENDICES

LOG OF DRILLHOLE BHD1. HIGH POINT

LOG OF DRILLHOLE BHD2. HIGH POINT

LOG OF DRILLHOLE BHD3. HIGH POINT

SAMPLE RESULT LEDGER - ROCKS & BHP DRILLCORE,

HIGH POINT

SAMPLE RESULT LEDGER - SOILS. HIGH POINT

SAMPLE RESULT LEDGER - ROCKS,

BULGOBAC HILL, TULLABARDINE GORGE

AND SOCK CREEK

PETROLOGICAL REPORTS,

BULGOBAC HILL, TULLABARDINE GORGE

AND SOCK CREEK

UPDATED AEROMAGNETIC INTERPRETATION

OF BULGOBAC HILL EL 37/89,

BY D. LEAMAN, OCTOBER 1991

MAGNETIC PROFILE - BULGOBAC HILL LINE 4000N,

BY D. LEAMAN, JANUARY 1992

GRAVITY COVERAGE - TULLABARDINE GORGE AREA,

BY D. LEAMAN, JANUARY 1992

REASSESSMENT OF BHP DRILLHOLE EM - HIGH POINT,

BY R. SMITH, NOVEMBER 1991

OBSERVED MAGNETICS BASE LINE 3500E - HIGH POINT,

BY D. LEAMAN, JANUARY 1992

UST OF TABLES

SUMMARY LOG OF BHD 3



01.1 i) Lj

Holt aHD3 in progress at High Point Prosptct,
Dectmber 1991.



11/:C06

•

•

•

1. SUMMARY

The 1991 year saw a very active programme of exploration on the Bulgobac Hill EL. Work

concentrated on the High Point area where three diamond drillholes, BHD1-3 totalling

1481 m, were put down with negative results (besl intersect: 74m @ 0.2% Zn in BHD1)

Geological mapping, ground magnetics, detailed gravity and soil sampling, were also

carried out at High Point. principally to cover the trend of the Mt Charter Fault which

appears to be controlling the location of the known weak zinc mineralization. This

mineralized zone may well be already drilled out by the holes put down to date.

Following the poor results from the drilling, and apparent problems correlating the detailed

stratigraphy with that hosting the Que and Hellyer deposits, a thorough geological review is

recommended at High Point before any further drilling is contemplated.

A similar review is also recommended for the Sock Creek area to determine if a deep

drillhole is warranted to test the possibility that the zinc mineralization there is remobilised

from a massive basemetal sulphide body at greater depth.

Outside of High Point, work on the EL was of a more reconnaissance or regional nature,

comprising geological traverses and ground magnetics at Bulgobac Hill, gravity traverses

at Tullabardine Gorge, and geological mapping traverses and Wide-spaced gravity

coverage at Sock Creek, Mt Block and elsewhere. The geology and mineralization in the

Sock Creek - High Point area was the SUbject of an Honours Thesis study by a student

of Tasmania University. The interpretation of the 1990 aeromagnetic survey was updated.

A NNE trending lineament recently delineated by gravity surveys in the Mt Block ­

Tullabardine Gorge area, is considered to be the southern extension of the Hellyer-Que­

Charter Mineralized Axis - a highly prospective linear extending parallel and 1-2km west

of the Henty Fault (the Axis probably reflects a subsidiary splay structure off the latter).

The known orebodies on the Axis are located where it is intersected by deep-seated E-W

structures evident in the gravity and magnetic data.

The NNE lineament cuts across the SE corner of the EL and is associated with a series of

unusual gravity lows possibly reflecting extensive alteration along it. Potentially
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mineralized sites, considered the most significant exploration targets on the EL at the

present time, exist where two major E-W structures intersect the lineament east of Mt

Block and at the eastern end of Tullabardine Gorge.

The area of interest extends onto vacant ground flanking the SE corner of the EL and

8.8km2 of this is recommended for immediate pegging and incorporation into EL 37/89.

Any mineralization associated with these structural intercepts is likely to occur at

considerable depth and be hosted by volcanics lying beneath the barren weakly-altered

rhyodacitic Central Sequence Volcanics outcropping in the Mt Block - Tullabardine

Gorge area. Possible candidates for such target volcanics realistically include the mafic

Que-Hellyer Volcanics or correlates.

A detailed gravity survey, with back-up from ground magnetics and geological mapping,

and using the old BHP grid for access wherever possible, is recommended over a 10km2

area east and south of Mt Block to refine the subsurface geological picture in the area of

• the structural intercepts. If the results are favourable, a deep drillhole (+800m?) is

recommended to test for buried mineralization at the best of the intercept sites.

Other work proposed for the EL in 1992 includes review of all of BHP's UTEM data, and

continued upgrading of the gravity coverage - especially in the general vicinity of Sock

Creek and to the north of Bulgobac Hill.

•
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2. INTRODUCTION

This report covers all work done on the Bulgobac Hill El 37/89 between February 1991

and January 1992. It aiso outl ines work proposed for the coming year.

The Bulgobac Hill El is located 5km SW of the Hellyer volcanogenic massive sulphide

depos~ in Western Tasmania, and covers 32km2 of the Cambrian Mt Read Volcanics (see

Figures 1 - 4). The principle targets of the exploration programme on the El are

auriferous base metal massive sulphide bodies similar to the adjacent Hellyer and Que

River deposits.

The El covers extremely rugged and heaviIy vegetated country bisected by the sealed

Murchison Highway. Vehicle access via 4WD tracks is limited but is best in the area north

of the highway. The southern one third of the licence area, to the south of Mt Block, has

no vehicle access at ali. The EL is transected by 100 or 200m spaced gridllnes cut by

BHP In the periOd 1985 to 1987. These grid lines are generally aligned NW-SE and allow

.~. access on foot to most parts of the tenement.

During the period under review, exploration has been concentrated in the Hi9h Point area

where the prospective Que-Hellyer Volcanics occur at depth. Three diamond drill holes

were drilled here during the year: BHD1 (563.2m), BHD2 (133.9m), BHD3 (784.4m), - a

total of 1481 .5m. In add~ion to normal logging and assaying, lithogeochemical,

petrological, SG and magnetic susceptIbil ity data were collected from the dri II core.

(Similar data was also collected from BHP drill holes HPl-4).

Other work undertaken at High Pci int included ground magnetic and gravity surveys,

geological mapping and limited soil geochemical sampling. Downhole EM surveys are in

progress 6n all the holes at High Point at the time of writing.

At Bulgobac Hill geological traverses backed-up by lithogeochemical and petrological

sampl ing, and ground magnetics, were carried out to try and delineate an alleration zone

and associated major thrust Interpreted from the regional aeromagnetic data.
.~.

At Tullabardine Gorge gravitY traverses and limited geological /Iithogeochemical follow-
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.~. up, were done to detail a major E-W structure interpreted to exist from the regional

aeromagnetic data.

At Sock Creek geological traverses checked for interpreted structural intersections

immediately west of the known mineraiization. 0 Barwick of Tasmania University also

completed an Honours Thesis on the geology and mineralization in the Sock Creek-High

Point area.

Geophysical consuRant 0 r 0 Leaman provided an updated interpretation of the 1990

aeromagnetic survey, and reported on the magnetic and gravity surveys undertaken on the

EL during the year.

At High Point environmental rehabilitation work was carried out by Pasmlnco Exploration

on BHP drill sites HP1, HP2 and HP3, put in during the period 1988-89.

In addition to the activities outlined above, the Bulgobac Hill EL was included in a

continuing regional geological investigation of ail the northern EL's held by Pasminco in the

Mt Read Volcanics, following the 1990 review by T Lees and Dr J Wright. This regional

programme in 1991 took the form of detailed geological traverses in the general vicin ities

of Mt Block, Tullabardine Gorge, Bulgobac Hill and Sock Creek.

Geological work on the EL during 1991 was carried out by A Larrigan and G Purvis. All

work undertaken is summarized in Figure 6.
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3. TENURE

The Bulgobac Exploration Licence 37/89, covering 32km', was granted to Pasminco Mining

Rosebery on 3rd March 1990, for a renewable one year term.

Title was transferred to Pasminco Exploration, a Division of Pasminco Australia Limited, on

19th August 1990. The EL was renewed in March 1991 and a further one year renewal is

being sought from March 1992.

The Licence area is almost entirely Unallocated Crown Land. Part of a small Highway

Reserve extending 1DOm either side of the Murchison Highway, occurs in the NE corner of

the EL (see Figure 2).
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4. PREVIOUS EXPLORATION

Reviews of previous exploration in the area now covered by EL 37/89 appear in Wild &

Kerr (1989) and Lorrigan (1991). A summary of earlier exploration is shown in Figure 5

(taken from Lorrigan. 1991).

This earlier work was undertaken in the period 1963 to 1989, when the Licence area was

part of Comstaff's EL 5/63. This 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-rich basemetal mineralization in the volcanics at Sock Creek (14 diamond

drill holes), High Point (4 holes) and Sock Creek South (4 holes). In addition, BHP

drilled 9 shallow diamond drill holes (less than 50m each) at Tullabardine Gorge without

encountering any mineralization.

•

•

No mineralized shows or old workings are known on the EL area from any prospecting

activities that may have occurred prior to Comstaff.
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SUMMARY OF PREVIOUS

WORK BY

COMSTAFF and BHP.

( 1963 - 1989)
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....
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fe 6 Bo.

_ '
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5. GEOLOGY

The geology of the EL is shown in Figures 3 & 4.

The Bulgobac Hill EL covers various rock units of the Cambrian Mt Read Volcanics, which

can be divided into two main groupings:

Central Sequence Volcanics

These occur in the southern part of the EL and largely comprise rhyodacitic lavas

and volcaniclastics, with some intrusive quartz-feldspar porphyry. Corbett &

McNeill (1986) correlate these volcanics with those overlying the Rosebery deposit,

10km to the SW.

•

2 Dundas GroIJP & Correlates

These cover the northern half of the EL and are made up predominantly of

sediments with lesser quartz-feldspar porphyry, felsic volcanics and the

subaqueously-deposited Que-Hellyer mafic volcanics. The latter lie mainly to the

NE of the major Mt Charter Fault, covering less than 2km2 in the NE corner of the

EL.

The boundary between these two rock groupings has been described by Corbett &

Komyshan (1989) as a fault, and inferred as a major thrust by Leaman (1990) with the

Central Sequence thrust to the NW over the Dundas Group. However, recent Pasminco

mapping has failed to locate this contact and its nature remains unresolved at present.

Magnetic and gravity surveys conducted by Pasminco over the past two years have

improved understanding of the structural setting of the EL, and delineated several major

buried structures which have little or no mapped expression. These include a western arm

of the Mt Charter Fault which passes through the Sock Creek prospect, and several major

structures trending E-W or WSW-ENE including the Tullabardine Gorge Transform, the

Boco Corridor and the Que River Transform. The last one is so named because the Que

River orebody lies on it, 2km to the east of the EL boundary.

• Three sphalerite-dominated mineralized occurrences are known on the EL area, all found

by exploration over the past 20 years. These comprise a broad weak disseminated sp-py
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zone in altered Que-Hellyer Volcanics beside the Mt Charter Faull at High Point, sp with

minor gn-cp in net-veins on an intrusive porphyrylblack shale contact at Sock Creek. and

very weak disseminated sp in black shale at South Sock Creek. No other sulphide

occurrences of note are known anywhere on the EL.



The 1991 exploration programme concentrated on the mineralized High Point area, where

the principal work done was the drilling of three diamond drillholes totalling 1481.5m.

Elsewhere on the EL, although activity was at a high level the exploration was largely of a

regional or reconnaissance nature, involving geological, geophysical and geochemical

surveys.

•
ol.ll. 'J

6. RESULTS OF EXPLORATION
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6.1. Drilling at High Point

6.6.1. Drillhole BHD1

The diamond drillhole was designed by A Larrigan and put down to 563.2m between 28th

August and 15th October 1991. The hole collared beside the Mt Charter Fault at AMG

5392193mN I 388051 mE, drilling at _750 to 1280 AMG (see Figure 17). Its primary

purpose was to test for are adjacent to the weak sphalerite-dominated mineralization

intersected by BHP in holes HP1 and HP4 at relatively shallow depths beside the Mt

Charter Fault. The mineralization is hosted by altered basalts and andesites of the Que­

Hellyer Volcanics.

Adjacent to the Mt Charter Fault, the mafic volcanics are apparently thickened at the

expense of the overlying Que River Shale. Lorrigan considered this thickening to be the

result of uplift of the volcanics closest to the fault during deposition of the shale.

Sediments overlying the shale are easy to correlate and reveal no significant displacement.

The mineralized rocks in the BHP holes are extensively faulted. The faults that displaced

the volcanics may well have acted as conduits for the mineralising fluids which then may

have been trapped beneath the overlying shale. In proposing hole BHD1, Lorrigan

assumed that the zinc mineralization in HP1 was peripheral to ore formed by such a

process. The hole was sited to test the volcanics 100m up-plunge to the south of the HP1

intersection (see Figure 7).

Lorrigan was of the opinion that the altered and mineralized volcanics in HP1 probably

belong to the Upper Basalts and Andesite unit of the Que-Hellyer Volcanics, and could be

hangingwall to are in the prospective Mixed Sequence at greater depths. BHD1 was thus

• also designed to test the stratigraphy 100-150m deeper than HP1. ('See comments at

end of this section).
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The completed drill section of BHD1 is shown in Figure 8 & 15, and the log in Appendix 1.

To 176m BHD1 encountered the carbonaceous, calcareous and partly-graphitic Que River

Shale, with intervals of carbonatised mafic lava, and breccia composed of mafic volcanic

and sediment clasts in black shale matrix. Below 176m the hole was in the Que-Hellyer

Volcanics. From 176 to 326m these comprised altered and brecciated mafic volcanic lavas

(alteration mainly chlorite-carbonate-silica, with minor sericite-fuchsite at 172-183m and

248-265m).

From 326m to 419m BHD1 intersected mineralized peperitic mafic lava breccias, with

altered (chlorite-carbonate or silica) vesicular basalt lava clasts in a matrix of black shale

(below 400m the clasts were feldspar-phyric andesite). Very fine pink sphalerite (and

lesser pyrite) was associated with the silica alteration, being disseminated through both the

shale and lava clasts (especially on the boundaries of silicified clasts and in vesicles). and

also in stringers of carbonate and silica.

Unmineralized andesitic peperite continued to 449m, and the hole terminated in lesser­

altered and unmineralized brecciated feldspar-phyric andesitic lava at 563.2m, close to the

EL boundary.

The mineralization in BHD1 is of the same style as that in BHP holes HP1 and HP4, but

assays from the BHD1 core show that it is not as strong as in HP1. The best intersection

in BHD1 was 0.4% Zn, 10ppm Pb, 19/t Ag, over the 8m interval from 347.3m to 355.3m,

while the 74m interval from 323m to 397m averaged 0.2% Zn, 0.02% Pb and <1gft Ag.

Copper levels were generally <100ppm and gold was all <0.02g/t. The Zn : Pb ratio of the

mineralization is extraordinarily high (>10 : 1) - much higher than in BHP's hole HP1 «3 :

1) .

Lorrigan considered BHD1 at bottom was still in the Upper Basalts and Andesites unit of

the Que-Hellyer Volcanics (as she considered HP1 had been). However, this viewpoint

has been the subject of some discussion among Pasminco geologists. lt is hoped the

stratigraphic correlations in the hole will be clarified when the lithogeochemical and

• petrological results are received. However, it must be noted that the Iithogeochemical

sampling carried out by Lorrigan on BHP's holes gave equivocal results that did not
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6.1.2. Drillhole BHD2

This hole was put down 1750m NE of BHDl and only a few hundred metres from the NE

corner of the EL. It was designed to test the prospective Mixed Sequence of the Que­

Hellyer Volcanics in an area where, from gravity and magnetic data, Leaman (1991 a) had

postulated the intersection of two important structures: a Cambrian VOlcanic rift margin or

growth fault ex1ending N-S subparallel to the Mt Charter Faull, and the Que River

Transform Structure (an E-W lineament passing through the Que River Mine and thought

to have influenced the focussing of ore fluids there). Such an intersect was considered to

be an area where Cambrian mineralized fluid Now may have been concentrated.

The broad outline of Leaman's concept is shown in Figure 9. Full details of his

interpretation appear in Appendix 8.

The hole was collared at the western edge of the Que River Shale on the 31 st October

1991, drilling AMG east at -80°. The hole azimuth was designed to avoid a SE swing in

rock strike mapped within the volcanics in the target area by Komyshan (1986) - see

Figure 4. However, this azimuth was at an angle of some 40° to local rock strike near the

collar of the hole, which caused the hole to swing violently to the south and to shallow

much more quickly than planned.

As a result of this deviation the hole had to be aborted at 133.9m on 14th November 1991,

while still in the Que River Shale. Details of the geology in this hole are given in the log

(Appendix 2) and shown on the drill section (Figure 16).

6.1.3. Drillhole BHD3

Drill hole BHD3 was collared 75m west of BHD2 on 19th November 1991, drilling at 132°

AMG along old BHP gridline 9400N. The hole was a re-drill of BHD2 and designed to test

the same target. It was completed at 784.4m on 14th January 1992, without encountering

any sulphides of note.

'. A summary log of the hole is given in Table 1 and the full log in Appendix 3. Location of

the hole is shown on Figure 17 and the geological drill section in Figure 16.
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TABLE 1: SUMMARY LOG OF HOLE BHD3

o -52.9rn:

o - 52.9m: SOUTHWELL SUBGROUP:

PUMICEOUS CRYSTAL-LITHIC BRECCIO-CONGLOMERATE
Mod silicified. 1% pyrite. Clasts of massive py below 36m.

•

•

·52.9 - 453.Om: 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 AMYGDALOIDAL MAFIC LAVAS
Dolerite 441 -448m. Sediments calcareous, mafics carbonatised.
1-3% pyrite in shale. Gen minor to 1% py in volcs, with limited
intervals to 3% (best: 416.7 -423m: 2-3% py, trace sp).

453.0 -784.4m: QUE-HELLYER VOLCANICS:

453.0 -461.7m: CLEAVED, SERICITISED &PYRITIC FINE MAFIC BRECCIA
Probable major ductile structure. Mod-strong sericite-carbonate
alteration. 5-10% pyrite, minor ~p-gn in calcite vein1ets.

461.7 -58Om: BRECCIATED AMYGDALOIDAL MAFIC LAVAS
Carbonatised &chloritised. Bleached &silif 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 (TO DACITIC?) LAVA BRECCIA
Carbonatised &ch1oritised. Minor fuchsite in v strong fault @
610 -611m. Minor to 1% 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 -709.8m: FELDSPAR-PHYRIC (ANDESITIC?) LAVA
Carbonate-ch1orite-sericite alteration. Vminor pyrite.

709.8 -757.7m: ALTERED DACITIC VOLCANIC BRECCIA
Dacitic fragments in possibly more-andesitic matrix. Extensively
detextured by strong si1ica-a1bite-ch1orite-carbonate alteration.
Several amygda1oida1 mafic dykes to 5m. Vminor pyrite.

757.7 -784.4m: PEPERITIC FELDSPAR-PHYRIC LAVA BRECCIA
Andesitic to possibly dacitic composition. Ch1oritised, with
patchy silicification. Minor pyrite.

END OF HOLE

Best intersection:
453 -456m: 3m @0.15% Zn, 0.04% Pb, 19ft Ag, <O.Olgft Au.



BHD3 was collared in pumiceous breccio-conglomerates of the Southwell SubGroup and

at 53m passed into the calcareous, pyritic and graphitic Que River Shale. At 257m the

hole entered a zone of intercalated sediments and amygdaloidal mafic lavas which is

considered to be the basal portion of the Que River Shale, demonstrating a graduational

stratigraphic change from the waning mafic volcanism to overlying quiet sedimentary

conditions.

•
0»0
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Oriented core from these upper sedimentary units indicates they generally have a

moderate westerly dip, although strike shows some tendency to swing from NE to more

NW with depth (ie: towards parallelism with the direction of the hole), apparently reflecting

the swing mapped by Komysham (1986) in the rocks immediately east of the Murchison

Highway. Apart from one local minor fold, all facings in the hole indicate the rocks are

upright and face west.

The sedimentary section terminated at 453m in a major ductile structure, which orientation

measurements determined dips very steeply west. The strongest sulphides in the hole

were associated with this structure which extended to almost 462m downhole.

Unfortunately, the sulphides are almost entirely pyrite with only traces of basemetals and

no precious metals (although the fault zone produced the best assay from the hole: 3m @

0.15% Zn,O.04% Pb).

From this structure to the bottom at 784.4m the hole was in the Que-Hellyer Volcanics. In

the uppermost sections these volcanics are amygdaloidal and non-porphyritic mafic lavas

and breccias, but with increasing depth they become feldspar-phyric, occasionally quartz­

amygdaloidal or flow banded, and apparently andesitic to dacitic.

From 646-758m the volcanics largely comprise a series of altered polymict and probably

epiclastic breccias, with predominantly dacitic lava fragments in a matrix that appears to be

of more-andesitic composition. (The strong silica-albite alteration and associated

detexturing makes these rocks extremely difficult to identify in hand specimen). This

section also includes amygdaloidal mafic dykes.

• This polymict section is here equated with the Mixed Sequence that hosts the Que River

and Hellyer deposits. It is possible this zone has its upper margin as high as around 600m
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in the hole. where quartz-amygdaloidal lava fragments were first noted. Although this

section has some apparently-primary debris-flow lineation. no obvious layered or bedded

rocks occur in it.

Below 758m the hole finished in peperitic feldspar-phyric lava breccias of probable

andesitic composition.

Although the volcanics in the hole are altered (usually ubiquitous carbonate and chlorite).

particularly in the polymict epiclastic breccias which are strongly silica-albite-sericite

altered and bleached, sulphides are limited to minor disseminated pyrite. The only fuchsite

alteration noted in the hole was trace amounts in a fault zone at 610m.

Petrological and lithogeochemical results from sampling in BHD3 were not available at the

time of writing. It is hoped these will clarify the stratigraphic divisions within the volcanics

in the hole.

The major ductile structure at 453-462m in BHD3 is perhaps evidence for the Cambrian

rift margin postulated by Leaman (1991 a) - one of the reasons the hole was drilled. This

structure marks an abrupt change from the Que River Shale. with its intercalated mafic

volcanics in the lower sections of the unit, to the Que-Hellyer Volcanics proper. The

structure strikes NNE (AMG). parallel to the general rock strike in this area, and on surface

on the drilled section appears to coincide with the position of the Bulgobac River and a

tributary parallel to the highway (see Figure 17).

The disposition of the major units in the hole indicates the overall sense of movement on

the structure is normal, with east block up (as proposed by Leaman). but the amount of

movement is unknown. However. flattening of bedding. contact and cleavage angles. in

rocks immediately west of the structure suggest late-stage movements on it were reverse.

with the west block rocks being dragged upwards. The sedimentary section in the hole is

much thicker than anticipated from Komyshan's surface mapping. and the inference is that

the Que River Shale is abruptly thicker west of the structure than to the east of it. All

these relationships are shown in Figure 16.

It is unfortunate for the rift theory that the structure is apparently not associated with any
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significant mineralization or alteration (viz: basemetals or fuchsite-carbonate), in the

adjacent volcanics.

6.2. Other Work at High Point

6.2.1. Geological Mapping and Lithogeochemical Sampling

Detailed mapping at High Point was carried out by A Lorrigan of Pasminco, with some

additional traverses by D Barwick as part of his Honours Thesis project on the geology and

mineralization in the Sock Creek I High Point area. The latter also re-examined the BHP

holes at High Point. as did J McPhie of Tasmania University as part of her regional

stratigraphic study of the Mt Read Volcanics. Some of McPhie's work has been

incorporated into Figure 10 and her assistance is gratefully acknowledged. To date, there

has been insufficient time to fully evaluate the work done by Barwick but this will form part

of the review planned for this area in 1992.

The mapping and core relogging was augmented by rock chip, petrological and

lithogeochemical sampling, the results of which appear in Appendix 4. Locations of rock

chip samples are shown in Figure 19.

Mapping by Lorrigan concentrated along the trend of the Mt Charter Fault to determine

whether any mineralization was evident at surface in the fault or rocks adjacent to it. The

intent was to identify drill targets along the fault zone either to the north or south of the

area drilled by BHP. Although no mineralization was noted at surface, the 'zone of

disturbance' associated with the Mt Charter Fault is much wider than previously thought.

Lorrigan compiled stratigraphic columns and sections through the mineralized area at High

Point and these are shown in Figure 10. It is noticeable that the detailed geology of the

volcanics and intercalated sediments cannot be properly correlated between adjacent

close-spaced holes at High Point. indicating that many of the units are local lenses.

Lorrigan showed there is great difficultly in correlating the stratigraphy in the Que-Hellyer

• Volcanics at High Point with the detailed stratigraphic "model" outlined by Aberfoyle

geologists and others, for the volcanics in the vicinity of the Que and Hellyer deposits. Not
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only is there difficultly in identifying specific lithologic elements of this "model" at High

Point, there is also a lack of correlation in the supposedly-diagnostic Ti/Zr ratios.

This is clearly seen in a comparison of the results in the Mines Department's Mt Charter

hole MCH1 and Pasminco's sampling of the BHP High Point holes (see Figure 10). The

Ti/Zr ratios in the upper part of the volcanics in the BHP holes are characterised by values

of 20-40, and the volcanics at the bottom of the holes by values in the teens. Whereas, in

the Mines Department hole the values are the opposite: the Upper Andesites and Basalts

unit, and the Mixed Sequence, typically have Ti/Zr values in the teens while the Lower

Andesites and Basalts have values of 30-40. Further, the break in Ti/Zr values in the High

Point holes does not correlate with any consistent change in rock types, and often

substantial changes in Ti/Zr values are not accompanied by lithological changes and vice

versa.

Lorrigan concluded that the lithogeochemistry gave equivocal results that could not be

used to direct future drilling. She was also of the opinion that the Ti/Zr ratios in the Mines

Department's Mt Charter hole were of questionable regional significance.

However, Lorrigan did see at least one broad geological correlation between MCH1 and

the High Point holes: black shale intercalations and peperitic volcanic breccias with shale

matrices, were noted by Corbett & Komyshan (1989) as being characteristic of the Upper

Andesites and Basalts, and these features are present in the upper parts of the Que­

Hellyer Volcanics in the BHP holes and BHD1. She noted that the presence of andesites

is no! diagnostic of any part of the volcanic sequence as there are andesites in both the

Upper and Lower units of the Que-Hellyer Volcanics. As mentioned in Section 6.1.1.,

Lorrigan was of the opinion that none of the High Point holes bottomed the Upper

Andesites and Basalts unit.

6.2.2. Soil Sampling

In May 1991 a programme of soil sampling was initiated over the Mt Charter Fault zone

and adjacent rocks, to determine whether the fault zone was more prospective north or

south of BHP drillholes HP1 and HP4. It was anticipated that if there was mineralization at

• depth, there would be some indication of it at surface as a result of leaking up the fault.
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An orientation line (BHP line 7800N - the section on which HP1 and HP4 were drilled),

was sampled prior to the main programme. In this orientation survey 38 samples,

comprising Ao and B Horizon soils from the same sites, were taken at 25 or 50m spacings

along line 7800N and analysed for Au, Cu, Pb, Zn, Ag, Ba, Mn, Ni and Cr. Following the

orientation survey, 70 samples of B Horizon soil were collected along the Mt Charter Fault

zone by sampling at 50m intervals on nine 100m-spaced BHP gridlines between 7400N

and 8200N. The samples were analysed for Cu, Pb, Zn, Ba, Bi and Cr.

The location of the soil samples taken is shown in Figure 19 and results are listed in

Appendix 5.

Unfortunately, the soil sampling results were low and proved more useful in defining rock

type boundaries than in locating any mineralization along the fault. The results were used

to revise the interpreted geology in this area of High Point.

6.2.3. Ground Magnetics

Ground magnetic traverses were carried out in September 1991 over the northern half of

the High Point area, to complement information from the 1990 aeromagnetic survey and

enable better interpretation of that data. Specially, it was hoped the ground magnetic data

would resolve questions relating to the thickness and structure of the Que-Hellyer

Volcanics along the Mt Charter Fault.

Ground magnetic readings were taken at a nominal station spacing of 12.5m along the old

BHP gridlines 8200N, 8600N, 9000N and 9400N. and for 500m east of the highway onto

Aberfolye ground (with their permission).

Survey coverage and results are given in Leaman's (1991 a) report which appears as

Appendix 8 (note particularly pages 4 & 5, Figures 4-9). Following the initial survey,

Leaman requested further information along a dip line (3500E). This was done in

December 1991 and reported on by Leaman (1992cJ. This report appears as Appendix

12.

'. Leaman's geological interpretation of the ground magnetic results, integrated with the

earlier aeromagnetic and gravity data, led to his formulating the idea of a basalt-filled
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Cambrian rift east and subparallel to the Mt Charter Fault, and proposing a drill test where

this intersected the Que River Transform Structure (see Figure 9). This feature was the

principal target of hole BHD3.

6,2.4 Gravity Surveys

A detailed gravity survey was carried out at High Point in September 1991 over the Mt

Charter Fault and adjacent rocks. Stations were read at 200m intervals on lines 200m

apart on the old BHP grid, from line 6800N to 8400N. The area covered was about

1.5km2
, extending from the Murchison Highway to approximately 1000m to the NW.

Results of this survey are reported in Leaman (1991 a) - see Appendix 8.

6.2.5. Downhole EM

Pasminco Exploration's Chief Geophysicist R Smith reassessed the downhole EM (Sirotem

and EM37) done by BHP on their holes HPl-3.(Note, hole HP4/4A became blocked at

350m shortly after drilling was completed and was not surveyed with EM). Smith's

preliminary comments appear in Appendix 11.

As a result of the reassessment, a downhole EM survey of holes HPl-3, BHD1 and

BHD3, was commenced in late January 1992 using the CRONE system. This work was

still in progress at the time of writing.

6.3. Investigations at Bulgobac Hill

In his preliminary interpretation of the Bulgobac EL aeromagnetics, Leaman (1990) drew

attention to a series of magnetic lows extending NE along-strike from the altered and

pyritic volcanics at the Boco prospect on Pasminco's adjacent EL 2/90. It seemed these

lows could have been reflecting altered and mineralized volcanics in a previously­

undetected NE extension of the Boco zone.

The most north-easterly of these magnetic lows occurs on EL 37/89, 1km to the north of

Bulgobac Hill (see Figure 4), and adjacent to the mapped position of the faulted contact

• between the rhyodacitic Central Sequence Volcanics and the Dundas Group sediments /

mafic volcanics (Corbett & McNeill, 1986). Leaman (1990) interpreted this contact as a
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major SE-dipping thrust and considered the possible altered zone was along the leading

edge of the overthrust block of Central Volcanics. This structural position had

independently been highlighted as potentially mineralized by an in-house geological study

of the Mt Read Volcanics, conducted by Pasminco in 1990-91.

It should be noted that Comstaff had carried out fairly extensive surface exploration (but no

drilling) in the general vicinity of the magnetic anomaly between the mid-1960's and the

early 1980's, without delineating any mineralization or alteration of consequence. The area

was surveyed with UTEM by BHP in 1987, again with negative results.

Geological traverses, backed up by petrological and lithogeochemical sampling as well as

normal assaying, were made to try and locate the altered zone but failed to delineate the

faulted Central Sequence / Dundas Group contact as mapped by Corbett and McNeill.

A ground magnetic traverse was subsequently done to define the aeromagnetic anomaly,

using readings at 5m intervals along old BHP line 4000N between 3440 - 4400E (see

Figure 11 and Appendix 9). This resolved the magnetic response into a broad weak low at

3700 - 4100E, considered by Leaman (pers comm) as probably not due to alteration but

more likely a structural effect. Leaman (1992a) describes the detailed responses and

sources as of "low to moderate contrast, narrow and depth limited". His interpretation that

all dips are steeply west is in general accordance with the moderate westerly dips mapped

at surface by Corbett & McNeill.

The local geology in the area of the magnetic anomaly is dominated by siliceous and vitric

tuffaceous sediments (mainly massive siltstones), with lesser feldspar-crystal volcaniclastic

sandstones and dacitic volcanics. In general terms the epiclastics become "more volcanic"

and primary towards the east, and more reworked and bedded towards the west. The

rocks are unaltered to weakly altered and although some siltstones locally contain up to

3 - 5% pyrrhotite and pyrite, they are essentially devoid of base or precious metals (see

Appendix 6).

Mostly the sediments are derived from silicic volcanics, but several display a mixed silicic

• and mafic provenance. One sandstone sample (032716 from 4055E on BHP line 4000N ­

well within the Central Sequence Volcanics as mapped). contains basaltic fragments,
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pyroxene and apatite grains. which the petrologist considered could have come from

volcanics similar to the Hellyer hangingwall shoshonitic basalts. This sample contains 3 ­

4 times as much P20S (0.264%) as most of the other sampled sediments and also has the

highest Cr value at 130ppm (XRF analysis). All petrological sample results appear in

Appendix 7.

The conclusions from the work done are that all rocks examined, from the outcrops on the

Murchison Highway to over 1km further east (i.e. across the supposed position of the

faulted Central Sequence I Dundas Group boundary). are broadly similar and part of the

same volcanic suite. The epiclastic units in this area in hand specimen appear identical to

tuffaceous and epiclastic units within the rhyodacitic volcanics at Tullabardine Gorge, 4km

further south.

For this reason it is believed all the rocks examined at Bulgobac Hill belong to the Central

Sequence Volcanics. Either:

• a)

or

The faulted (thrust?) contact with the Dundas Group lies further west in rocks

presently mapped as Dundas Group (a view favoured by Leaman 1992a),

b) The contact between these two major rock groups is gradational in this area ­

something that is perhaps being suggested by the mixed silicic/mafic provinance of

some of the sediments.

Further traverses would be required west of the highway to resolve this point and to try

and locate any major structural boundary, but it appears that the initial target in this area.

the magnetic low, has no economic significance.

6.4. Tullabardine Gorge Surveys

Late in 1991 several gravity traverses were undertaken at Tullabardine Gorge in order to

examine a very large E - W transform structure delineated by D. Leaman (1990) in his

initial assessment of the Bulgobac EL aeromagnetic survey. The altered and mineralized

• zone at the Boco Prospect on the adjacent EL 2/90 appeared to lie on the western

ex1ension of this structure.
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The gravity survey was carried out by A. Richardson of the Division of Mines and Mineral

Resources. It involved a 4km SE - NW traverse through Tullabardine Gorge (from the

Tullabardine Dam on Lake Mackintosh to the Murchison Highway east of Boco, where it

linked in with the more-detailed gravity coverage on EL 2/90 to the west of EL 37/89), and

two smaller side traverses, north into the headwaters of Farm Creek and southwards onto

the Tullabardine Massif. Gravity measurements were taken at nominally 200m intervals

along the traverses.

The gravity coverage and some features of the results, are shown in Figure 12, The

survey is discussed in greater detail in Leaman (1992b) - see Appendix 10. The most

significant elements of Leaman's interpretation are:

•

•

•

•

The delineation of a major lineament 1-2km west and sub-parallel to the Henty

Fault.

Apparent alteration or acid intrusive rocks associated with the above linear (as

inferred from unusual deep bouguer lows aligned along it).

Intersection of the linear with at least two major E-W structures - the Tullabardine

Gorge Transform and the Boco Corridor.

For reasons explained in Section 8 of this report. it is thought the intersections of the E-W

structures with the N-S linear are potentially mineralized sites of some significance, They

are considered the best exploration targets presently identified on the EL.

In conjunction with the gravity survey, a geological traverse was made across the

Tullabardine Transform Structure by following the gravity survey line into the upper part of

Farm Creek. Despite the steep terrain exposure was not good, with fairly extensive areas

of no outcrop or float.

The local geology is dominated by unaltered to weakly altered massive tuffaceous and

volcaniclastic sediments, with lesser rhyodacitic volcanics and quartz-feldspar porphyry,

The sediments, comprising mainly siliceous vitric tuffaceous siltstones and pumiceous

crystal-lithic volcaniclastic sandstones, appear very similar to those at the Bulgobac Hill

• magnetic anomaly - an observation confirmed by the petrological results (see Appendix 7),
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These again show that although the volcanic provenance of the epiclastics is largely silicic

(rhyodacitic). there is a small but persistent intermediate to matic volcanic component in

the detritus - a feature noted in the rocks at Bulgobac Hill. The petrologist remarks that

some of the mafic material is derived from pre-existing mafic volcaniclastics. Outcropping

primary volcanic units in the Tullabardine area are overwhelmingly rhyodacitic or dacitic,

although some minor intercalated mafic units were mapped by Corbett and McNeill (1986).

Only traces of pyrite were noted during the traverse and the assay results confirm this (see

Appendix 6). Also, no features that might occur along a major structure (e.g. fracturing,

veining, zones of strong cleavage or localized alteration). were seen. In fact, it is a

characteristic of most of the rocks at Tullabardine Gorge (and Bulgobac Hill), especially the

tuffaceous siltstones, that they are essentially uncleaved and unveined - a most unusual

feature in the Mt Read Volcanics. The rocks "look young".

6.5. Sock Creek

Little work was carried out in the Sock Creek area in 1991. The main prospect vicinity was

mapped and sampled by D. Barwick as part of his Geology Honours Thesis. The 4WD

access track extending through Sock Creek to Sock Creek South and out to the far NW

corner of the EL, was surveyed with gravity with stations at 300 - 600m intervals.

Leaman (1990) on the basis of gravity and magnetic data, postulated an unmapped WNW

arm of the Mt Charter Fault extending through the main mineralized zone at Sock Creek.

Immediately west of the prospect, this lineament intersects two NE-trending structures

evident on the magnetics. A geological traverse was made to check this area but no

features of interest were noted. with the local geology dominated by weakly sericitised

quartz-feldspar porphyry and unaltered black and grey shales.

However, in the main prospect area itself the mapped NNE trending fault is clearly a huge

structure, extensively brecciating the adjacent black shale unit and with barren quartz veins

up to 1m thick distributed along it.
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6.6. Regional

As part of the regional geological investigation of Pasminco's northern EL's (following the

1990 review by Lees & Wright). A Lorrigan and L Kirsner carried out detailed geological

traverses in several areas. principally in the Bulgobac Hill - Mt Block vicinity. along the

Murchison Highway and at Sock Creek - Sock Creek South. These traverses are shown

on Figure 6. This regional work is presently being compiled at 1:25.000 scale.

The upgrading of the overall gravity coverage on the EL continued. This saw stations

measured at nominally 500m intervals along the Murchison Highway, along BHP line

5200N between the highway and Sock Creek South (measurements at intervals of 200 ­

400m), on tracks in the Bulgobac Hill/Mt Block area, and elsewhere. See Figure 6.

Despite these surveys gravity coverage of the EL remains patchy and inadequate in many

areas. most particularly in the Mt Block - Tullabardine Gorge vicinity, north of Bulgobac Hill

and west of Sock Creek.
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7. ENVIRONMENTAL REHABILITATION (H. Rae)

In conjunction with drill rig mobilization to BHD1 at High Point, rehabilitation work was

carried out on old BHP drillsites HP1, HP2 and HP3, put in during 1988 -89.

See Figure 13 and photographs.

Shane Groves, using a 22 tonne excavator undertook earthworks prior to re-vegetation 01

the sites. Fertilizer (N.P.K.) and dolomite) was also applied.

Due to the dense vegetation and plentiful seed source bordering the prepared areas, no

slashed vegetation was laid on them.

A rehabilitation management plan for Bulgobac Hill EL 37/89 is currently being prepared

and should be completed by mid-March 1992.
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BHP drillsite HP/ (drilled in /988.)
During rehabilitation by Pasminco in /99/ (above),

After rehabilitation (below).
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BNP drillsite NP2,
Before rehabilitation (above), After rehabilitation (below),
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BliP access track to hole IIP3,
Before rehabilitation (above), After rehabilitation (below),
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8HP drillsite HP3,
Before rehabilitation (above), After rehabilitation (below),
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BHP access track to hole HP3,
Before rehabilitation (above), After rehabilitation (below),
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The past 18 months has seen a very active exploration programme on EL 37/89. The

amount of data acquired has outstripped the capacity to fully absorb it. It is now prudent

that a geological review be undertaken at High Point and also at the other two drilled

mineralized sites: Sock Creek and Sock Creek South.

At present the detailed elements of the mineralized stratigraphy at High Point can not be

correlated with that hosting the Que and Hellyer deposits. Whether this is a geological fact

or due to insufficient knowledge is not clear. but it would seem wise to resolve this point

before any further drilling is contemplated. For example, if the interpretation of Lorrigan is

correct then none of the High Point holes have yet gone deep enough to intersect the

Que/Hellyer host rock horizon.

The known mineralization at High Point may well be already drilled out, with weakly­

mineralized holes now completed either side of the best hole - HP1. The disappointing

results in the northern hole, BHD3, strengthen the conviction that the High Point

mineralization is somehow associated with the Mt Charter Fault. This suggests that if

there is to be future exploration at High Point it should be directed at the volcanics along

the trend of the fault. Conceptually, the best target would appear to be where the Que

River Transform Structure intersects the Mt Charter Fault, but unfortunately this zone lies

just outside the EL (see Figure 4).

The other known mineralized occurrences on the EL, at Sock Creek and Sock Creek

South, on face value do not appear to have any obvious potential. But the question

remains whether the metal in these prospects could have been remobilized from a massive

sulphide body at greater depth. Major intersecting faults are evident at Sock Creek. Such

structures will undoubtably have a long history and may well have influenced mineralized

fluid movement (and ore deposition) earlier, and at deeper levels, than the known

mineralization which could be the remobilized 'indicator' of it. Data from the general Sock

Creek area needs to be reviewed to examine this possibility and to design a deep drillhole

if warranted.

The poor result of hole BHD3, which was targeted primarily at a postulated Cambrian
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volcanic rift, emulates the results in the Placer holes (drilled about 1km north of the EL in

the period 1986 - 90), which were similarly targeted and similarly barren. This experience

highlights that simply drilling Cambrian rifts, structural intercepts and the like, is not enough

to find ore on the EL: clearly some structural intersects and settings are prospective for

mineralization (have better pedigree). and others are not.

To determine which structural settings are pedigreed we only have to look at the locations

of the known base and precious metal deposits in the Mt Read Voicanics. It is a notable

feature of their distribution that all lie adjacent to three broadly N-S trending major

structures, apparently representing fundamental volcanic rift margins:

•

Rosebery Fault:

Henty Fault:

Great Lyell Fault:

Rosebery & Hercules (Pb-Zn-Ag-Au) deposits

(+ Chester massive pyrite body).

Hellyer & Que River (Pb-Zn-Ag-Au), Farrell (Pb-Ag) & Henty (Au)

deposits

(+ Mt Charter Pb-Zn-Ag-Au prospect).

Mt Lyell (Cu-Au) deposit.

When the settings of the individual basemetal massive sulphide deposits are looked at in

detail, two other features are notable:

1. The structures all dip towards and beneath the deposits.

2. The deposits are separated from the adjacent structure by a horizontal distance of

up to 2km.

It would seem obvious that exploration along these three major pedigreed structures

stands a better chance of success than exploration along structures with no known

deposits.

Leaman, in his work for Pasminco over the past 2-3 years has shown that the major ore

deposits in the Mt Reads also lie on or close to deep-seated E-W structures that

generally have little or no surface expression but are visible on the magnetic and gravity

• data. The orebodies appear to be located where these E-W structures intersect the N-S

linears mentioned above.
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In the part of the Mt Read Volcanics in which the Bulgobac Hill EL lies. the Rosebery Fault

and Henty Fault lie close to the western and eastern margins respectively of the overall

volcanic bell. While neither actually falls on the EL, the Henty Faull appears directly

associated with the feature that is considered to have the most important bearing on the

prospectivity of the EL: what is here termed the Hellyer-Que-Charter Mineralized Axis.

This Axis trends NNE, parallel to and 1-2km west of the west-dipping Henty Faull. and

encompasses two massive basemetal sulphide bodies totalling 20mmt and a major

prospect. The line is probably a reflection of some sort of splay structure off the main

Henty Faull itself, as shown in Figure 14. The postulated southward continuation of this

Axis trends across the SE corner of the EL to the SE of Mt Block (see Figure 4).

As outlined earlier, intersections of this Axis with any of the major E-W structures could

potentially be mineralized sites. On the Bulgobac EL there are at least three of these E-W

structures:

• 1 The Que River Transform in the High Point area.

Intersection with the Mineralized Axis occurs at the Que River Mine 2km east of the

EL.

2 The Boco Corridor at Mt Block

Apparently partly controls the siting of the Boco Prospect (altered pyritic volcanics)

on the adjacent EL 2/90.

3 The Tullabardine Gorge Transform

Surface expression is the spectacular glacial gorge 2km south of Mt Block.

The Tullabardine Gorge Transform would intersect the Hellyer-Que-Charter Mineralized

Axis wholly within the present EL boundaries. while the intersection with the Boco Corridor

lies on the eastern boundary of the EL (see Figure 4).

Quite independently, recent gravity work at Tullabardine Gorge (Leaman 1992b. see

AppendiX 10) has defined a major NNE-trending lineament immediately west and sub­

parallel to the Henty Faull. in the postulated position of the Mineralized Axis (see Figure

• 12). This structure has two significant features:
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A series of unusual bouger lows along it which Leaman considers are due to either

"extensive alteration" or "acidic intrusion".

2 It trends directly towards the mineralization at Mt Charter.

Leaman interprets this lineament as the "probable extension of the original Henty Fault

Zone" because it follows the trend the HFZ would take if it did not turn slightly easterly just

to the north of Tullah. While the author prefers to think of the lineament as the probable

southerly extension of the Hellyer-Que-Charter Mineralized Axis, in both scenarios it is

most likely a splay off the main Henty Fault Zone and a feature of considerable

significance.

It should be noted that part of this lineament and its intersection with the Boco Corridor E­

W structure, lies on vacant ground immediately outside the SE corner of the EL, as does

its intersection with a third E-W structure which cuts across the southern EL boundary

(seen on Figure 12). This ground should be acquired as soon as possible - about 8.8km2

is involved (see Figure 4).

The target "model" for mineralization that may occur on the structural intersections in the

Mt Blockffullabardine Gorge area is shown in sketch form in Figure 14. It must be

emphasised that the rhyodacitic Central Sequence Volcanics that occur on the surface in

this area are considered unprospective, being largely devoid of sulphides or significant

hydrothermal alteration (the author was involved in the 1988 BHP drilling at Tullabardine

Gorge).

Any mineralized volcanics must lie beneath them. These host rocks could possibly be the

mafic Que-Hellyer Volcanics or equivalents, especially if the Central Sequence is indeed

thrust over the Dundas Group (Leaman 1990), or if the Que-Hellyer Volcanics are indeed

older than the Rosebery Mine Sequence as suggested by McPhie, pers comm. (given that

Corbett & McNeill, 1986, correlate the Mt Block rhyodacites with the Mt Black Volcanics

overlying Rosebery).

However it is the N-S linear and the structural intersection on it that is the key

featyre, not any specific host stratigraphy.

To explore this rather inaccessible and critical area at the eastern end of the Tullabardine
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Gorge and east of Mt Block, an initial detailed gravity and ground magnetic survey is

required to refine the structural picture, and to try to "see through" the overlying volcanics.

If results were favourable, a definitive drili test would probably require a hole at least 800m

deep.
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9. CONCLUSIONS

The poor results from drilling to date at High Point and apparent problems

correlating the stratigraphy there with that in the vicinity of the Que and Hellyer

deposits, make it imperative that a thorough geological review be carried out before

any further drilling is contemplated. Amongst other things, such a review should

aim to determine if the present drilling has gone deep enough.

2 The known weakly-mineralized zone at High Point is associated with the Mt

Charter Fault and may well be already drilled out. If there is to be future drilling at

High Point it should be directed at the Que-Hellyer Volcanics along the trend of the

fault. The best target appears to be where the Que River Transform Structure

intersects the Mt Charter Fault, but this zone lies just outside the EL.

•
3 The other known mineralized occurrences on the EL, in the Sock Creek area,

should also be reviewed to examine the possibility they are remobilized from a

massive basemetal sulphide body at greater depth. A deep drillhole would be

required to definitively test this concept.

4 The Hellyer-Que-Charter Mineralized Axis is regarded as the most important

feature bearing on the prospectivity of the EL. This axis trends NNE, parallel to

and 1-2km west of the west-dipping Henty Fault, and encompasses two massive

basemetal sulphide bodies totalling 20mmt and a major prospect. It is probably a

splay structure off the Henty Fault. The known orebodies on this Mineralized Axis

are located where major deep-seated E-W transform structures intersect it.

5 A NNE trending lineament, recently deiineated by gravity surveys on the EL, is

considered to be the southern extension of the Mineralized Axis. This lineament

trends across the SE corner of the EL in the Mt Block / Tullabardine Gorge area,

and is associated with a series of unusual gravity lows possibly due to extensive

alteration along it.

• 6 Potentially mineralized sites exist on the EL where two major E-W structures

intersect this lineament or Axis. These structures, the Boco Corridor and the
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Tullabardine Gorge Transform, intersect the inferred trend of the Axis on the EL

boundary east of Mt Block and in the SE corner of the EL at the eastern end of

Tullabardine Gorge. These intersect areas are considered the most significant

exploration targets currently identified on the EL.

Given the barren and weakly-altered nature of the exposed rhyodacitic Central

Sequence Volcanics in the intersect areas. any mineralization at these sites is likely

to be buried at considerable depth and to be hosted within volcanics of a different

sequence and/or composition. possibly the mafic Que-Hellyer Volcanics or

correlates.
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10. RECOMMENDATIONS

•

1.

2.

3.

4.

An area of vacant ground, comprising approximately 8.8km2 and flanking the SE

corner of the EL between 5383000mN and 5388000mN, and extending east to

389000mE, should be pegged and incorporated into the EL as soon as possible.

(The area concerned is shown in Figure 4).

A detailed gravity survey, with stations at 200 x 200m spacings, is recommended

for a 10km2 area east and south of Mt Block, lying east of a line joining

5383000mN / 386000E and 5388000mN / 387000mE, and taking in part of the

vacant ground mentioned above. Maximum use should be made of the old BHP

grid which covers much of this area, and the gravity survey should be backed up by

gound magnetics and geological mapping.

If the results of the above surveys are favourable, a deep drillhole (+800m?) is

recommended to test for mineralization at the best of the structural intercept sites.

A geological review should be carried out on the data from the High Point area. No

further exploration, particularly drilling, should be carried out at High Point pending

the findings of the review.

•

5. A similar review needs to be undertaken at the Sock Creek and Sock Creek South

prospects, with a view to determining if a deep drillhole is warranted to test for

mineralization at depth beneath the known zones.

6. All of BHP's UTEM data over the Bulgobac EL should be reviewed and imaged.

7, Overall gravity coverage of the EL should continue to be upgraded, especially in

the general vicinity of Sock Creek and in the area of the Dundas Group / Central

Sequence boundary to the north of Bulgobac Hill.
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Scm
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CODES

IHOLE·_ CHi:> I

-'1"'12

MINERALISATION

61..... sc.- 1- ";">0

-0......, ~ Struct.

DESCRIPTION

PASMINCO EXPLORATION
DIAMOND DRILL CORE LOG

( incl. LITHOLOGY, STRUCTURE & ALTERATION I'"'"

PROJECT: ./UlY"'5i1<- IIILL

CORE RECOVERY

From Int....... "/0
M m

I £ill!. f q? - ~ .c ,1. /",/~ .I.".-..<J at

l.::a·q v,,,q,I/IYJ -Po'.n ~ h.'A' ,:',,,,£> ..0 ~ d~ I,'

.d:7. q <,n,. /~ ,;," ~ - n.: d.hdn ~ d. " :,.,
~ -

l?7" ql.i"z> 19 +-f- m. ~,~ - ,~ ••~.~ ,....---'-'~~.~~-------1

!,,-J'.L-7:?L·-'4!q[ ?~x·."'~LLq7.J-.--+_-+_+- _
1?7t:.'" 1?2l> /00 yr.-.!?_ JQ?·o. l,I..ff· Iz', / h.."
l?"".q ~.::1.~.o-o too... A. ,./~- U. ;. • • ,,;.. It..L d_... -J
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PROJECT: !,vt..YDBI/& Iilt.I-

•
PASMINCO EXPLORATION

DIAMOND DRILL CORE LOG
_ ..... ,'.?50

• o
C.
0';
C;

CORE RECOVERY DESCRIPTION CODES

"'- - ,. IIOD - -... ( incl. LITHOLOGY. STRUCTURE &- ALTERATION) -.. - MINERALISATION ""'" ..- ..... -m m m m ...- ........
I,,~~q lal.·q //l~ .12(:q ~1(1/w-J. )

..
~

I.v..:-.q Ac;q.Q Ion. .5'12,.0- g~.7<' ""~ ..I,." /u. ...;..-~ .,-
10'" a /./.? leo .0. L. ... ,,' ~ / . J~ .,,£

'"v.
A{,. ..,• .•

, r<r ..

VLlO.q iA/~a inn /.' ...: /. ~ 0./"< -9'fI f!'7>"
Iu...ca- I./",•.~ leo U~.j.~4 /U'. d-' ~ ,,,/ ..... ./~ .,. 's ~.,.. ",'

~/,"'. q be" , leo -<1./~ './'" A /~ V'~.P••0. ;,. j. j .<,S'" ~ If'
lzslq ~<l<'" /0' /;/"'v.

O . Y / /

1 ~/d.

I~·'i 1&:s7 100 [fl'. "Iq<;7·q~ It'JfJ Qm..zs &"F~ -'=U. .nJ ,J;U"llt. ,J,..... /~ ,~/.

~'" iIL?·~ /00 p "u1.- I:" v
,v

.~. u.~h ~ "
0@It-biq ~'1 100 /I .•• 1.sIM/~ J'A:c:O/l-

U69 ~9.~ In? ~,. ,IA ~~ ."'- N .r.J..~/• .if, .., k>& ~"Mg.q Ln.", In--> d. '0" h L. /. , A~. N~>, L.r.~,

!f.7I q v/x:, I~,., ~ N", ~/~,' .I.; J ~,. -.., dIU ~~7.,.q
..

V:;. J d/.
~ , .cQo<.U ~ JJt.~.h fi AIbox' '100 .,

"''I f--
I,h!r. q I0rI- ' 1100 h . d d. ~ ~ Q.ut?q•

®@ I- 5cm
-If--

1431. q Ua,' II/) <: "",,/.. h ~G<- 1:-. . """ .",. )

~\,' 9 ~h ,I.
IvJ ( r-----

~7 '100 /" •• r A ....I, A ,. <1/. ~. . !>

ild7. q ,/2, I i,~ ,.., I~,,/-. />/Jp,.d. J @fv)
,._--,--

~
~4'nO .&. ,"" ,c;, ,'~ ~ LJYd. r- .424.,r /0 .J~ .-- -
IM?,q ~.~ ~? ". ..,. fl...d " , ',~/ ?k ';,

V,O,(. Cl v'QQ, Illo I.b", .-J
• V\

'/Lt;t; q "1,=, /~ ~ .. ' •.p

"0'<· 9 qJ Sf:" ./?"
' I

~f<v61£. l&kqa . /iAl " ., /'/. .. '"
~'~

._.

.)0,):2 1<?l<1.? II/}') I", ,M --a,.«. t!/ AI, An~; .. "
lw.2

.__._-

;W.L.. tUt.. hi,,,/ -" .~ .... ; ... ~ f:I (7j1'.' '/7/ ~. 'r.;'

So;·q 1<7/ ,<j /00 /I./~:"'" ~1. ,. ,. • 17. 'AA1!)E<;llE ~ V r-fJ;[)
611. n l.9a· , leo "'..or;; M ()}~- , '-a 4Jt. .,Iu; .J • .t ,- ~l v~
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PRO.JECT: /JIJlL;oMv ifILL

•
PASMINCO EXPLORATI0N

DIAMOND DRILL CORE LOG
Graphk: SceIe 1:..l6b .

IHOLE No. 13111> I

• o
C.
CJ

CORE RECOVERY DESCRIPTION CODES

,- -... .,. .... ,- - ... ( incl. LITHOLOGY, STRUCTURE & ALTERATION) ..... - MINERALISATION ~ """'" "'" .,
m m m m u_, $Iruet.

'VII.':? 51" q-,. "'" Ih... ,j. ~ n •• MI. ;,. '" ,/, 7.10
1TJV IgJ./ .' , . -II. (I.,•. ,,"'• .n!

---r-
5n.q ["'...,.~ ,"" k ~ .,fA -
s::<O· q l(n /00 1-::1 0 db",&, "A# />/> /'A"n -I. _~n"A ;-j.. aLU--tLd ~ V5
$<xq 1.-", " /~

"'096'1 ls'2i , '/~ LJ!?6 <1- ('0> h " ./M. j. ,,; ,j. n N, . n./.

~S;#.q Ia>~ /,,'7 '.M·, h. 01<- ~/;d k ,dn ' .•. ~ \~./ '
.

,/ '"
I~.q 11'?c4 /07 _ w/t ~ _ n ....PI ""'" " ~Is

,
?};L35?.P~ Inr:, /Q:) '.~<t~~r ~ ~I~ II /./ ...""'~ .• n/

,{''il? q lr-id-~ 4~ n./-.r. ,. ;,. .. • .J. ,,_:.', h.' N ~~(ij
4/4 K;,,,., /o~ ""./. . "n, .L ~4-;~a..... / ~v'

<Zu.·4 1<7,-,.' ,rv, i.KUu ~tu....L .? .. /. ~~
<7;7.41l<tn~ /00 /;);, ;.- S:'i'1L . 0.~ n .". 'I.. / . , Vi

'1\0'" 1('1-'7·< c:taNL a. ., M A!lnY..~ .sA~, .DJ'1- ~C n ."//1:;> Ill/; - - - - - - - - -- -

'ss-?~ q I~~ q7 ~'i'1.k X~7X' ,(.i4iJ ~ ••~ /./,,~. -<1A ••
5cm

lE'&9
-

",,,p. A./:" ~.;;:. /j,d_.~. ~ O ..n '" ,;,.. ~tj I"'"h<1.. /".., .r>

I ("«? Q kb?~ ~""lltd~
v ~ v

/CO

Sb20f 1,'-1 U Zl:v.L 4!P.,,- Ra.d ...~/. ,n, " \
/00 ,)h.'llf- ~CL_ r!J"'S

/}Hn<Ut..fJ. .,1, ~. .nJ ~ +
'It If)

<6.n-S63·,Z /7'n •'* /-W-,t au"" ~
~0&tJ/hM"'pd. Un', "",1' atP,. /N~

-
(J 0" r---'

'" .. "_~ L. A. ,
" 'J V ..u"-5"Jo.o

Dolb Nd-C 056,;>'-<_
,Y:~, f;., J;I'It.

OF j'" ys ~ iJ'f.V '
V - , ~WA "" "- _.
~7~ ~ WS- ~.<. _" NLc.. :......

In~~ ~ ""'" PJ,p, .-JS-·o

,~~

~I !-'-
!-'-
~

0
"'-}
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PRO,JECT: &L;0l:ifC- /fILL

•
PASMINCO EXPLORATION

DIAMOND DRILL CORE LOG __ "$0

IHOLE No. gN./) /

-iZ of /2.

•
CORE RECOVERY - DESCRIPTION CODES

From - .,. IlQO ,,- -... ( incl. LITHOLOGY, STRUCTURE &: ALTERATtON ) "- - MINERALISATION unoo """"" ...~ ,
m m m m u-. .tn""

00

~bl&\ .53,._ 5"«1- W-
1 1e ~,~.¥Wki~

Th'8; -0- .
1------

J/~
"uJ I;"" "Y""Jc, 1»1 dul~.

@J --

J---_.- -
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PROJECT: HIGII P&1.IlT,~ llU.L R

•
PA~.J1INCO EXPLORATIOI.

DIAMOND DRILL CORE ASSAY DATA

IHOLE No. 1>IID I

Paoe 13 0' /5

• o
C·

\-.

SAMPLE ASSAYS (ppm unless~lci'ied)
COMMENTS....- T"•

,.~ '0 rot..-v" Rec_.cl
G... Pb z" 1'10 Au &.. C( Z, %.% % % % %rn rn rn rn K,j)

'2501 SfLlr HQ .25'0 ~ 1·0 17 g
~. I·' "'-o-oaK

~.

1--- - --._------ ~--- ----~. --_..._---'.

,1502 kArr- "" 73·0 J-!:Q..- L:_~ 499S" 109, 31,l,j /,./ ~'Q!~ ----f--- f--- - --1--- -- -------- ------

e----f---- ----- - ---- _. - ---- ---','-._-- ----_ .._-

)2503 """r H" /OZ~__ /O~:O 1'0 17 I, liS "-o·S o·oos-.--,.

32)""- " .. 100·Q I~O /·0 30 /1 34-3 '::0·5 ""0·001
-----_.._-----------

32)05 " , ''''·0 11 0 -0, /'0 /8 4-9 5'1_ ":::0-::; ""0-008
- - --'-,

1----- -_._---- -_ ... _,." .- ---- _. ---

,250/, $/',-" NO 11.·0 li7· 0 1'0 /7 ISo 3170 1'0 ...::o·oog

32507 117· 0 2/,,7
0-010.. .. [I~o_ /·0 IS 5>1 0·9 D·oog

32508 " · IIS·0 119·0 /·0 17 970 2158 /'3 tJ·013

1-3250'l • · 119·0 120·0 1: 0 /S" 71'L ~B [·Z 0'(112

32510 .. · ,w·o /21·0 /·0 15 275"0 "'so /9 O·OI(}
-----

:!aSIl " " '21·0 122·0 /·0 II, _cl"S 553/ /7 0 <111
"·"11

>lS12 " .. 122'0 12~·O 1·0
-----~- ~'2 2430 1·3 0''''''- .'._- -

>2>13 .. .. 12~'O 124- 0 '·0 '+ !IO 2710 1·3 ~0'1.1-- --'---
t% r:%~~%

...._- "._------ --

f-1.2?J+ 124-'0 ~.. .. 125-0 1'0 1/ 581 2,35 1·3 0-012. \-11"_ 2" 110 ..,., 1-11 /·20 /.54- ,,2·oS
--~- -- - ----

~5JS .. .. 1250 Iu"o 1·0 ? "WI 2J~l- o·s" O:Q~~
, ------ ------ ---t---1---- ... _- --------- f----- --------------

--- .----- f-- -f--
i I,251.. SPur >l9 '2,·0 ~2S-0 2·0 " 2f ____i~, ~o·S' ~oooi

------ - - -

327·0 7i
:

/--,2517 - .. .. )25·0 2'0 ZS 20W .<:oS 0( "'(IlK

1251~ .. .. 22]-'.9.....~20 2'0 I! li_ .. 201 0·7 ..cD' coX
-- -- --------- -----._-

>251' .. .. ,2"0 331-0 2·0 7:\ I/~ 27~ -<: d'S" "'-O·06g-- ._-~--- ------ --- -
_ 1Z~].o " .. »1·0 ",'0 2'0 l' s.. '034- ' .S" ~~g -- ------------- --.. --- --_.

,,_ ,2S2L .. :,,3'0 335·0 2-0
--

}o -'7 187/ _ 'L ko·oo8----- ._- ---- -

.,7·0 17
<;)3

32522 .. .. "S·o 2'0 <S" IfIS -l.c>:~ <D· f- ---- ---- -----

L~boIalor~ ANAlAfS ~< f&<m Analyllt;"itI_Method M> AM 1M$ M5 PIA Xlf x£f xiF xR.F Xtf' W
t-W

)IJlF X#
I "'P.~- 'Vo' .". I

._-- -
-Ng. .~~} 0..• 2,·n',1 O•••Cllon_Urntl

~ 5 , .·5 o·ooi 10 5".60·0



•
PROJECT: HIGH P6I.rr, "5UlG01IA<: HIlL a

•
PA~.t11INCO EXPLORATIO••

DIAMOND DRILL CORE ASSAY DATA

IHOLE No. IlHD I

Page J4-- 01 /5

• o
C.

SAMPLE ASSAYS (ppm unless~tcified)

F,~ '0 Inl..~ Aeccwered k, I~o, '3JC",. II~,1~. I~,%
COMMENTS- "" m m m m & Ph Z~ Au En C, Z,

32523 Sfur >JQ 337'0 33'),0 2·0 10 -5 1893 ""-0·5" "::,,o-ooi --1---- ------". ---

;2524- .. . ,3';>·0 341-0 2·0 '4 q 201, ..:o·S ",o·OOll
---- -- ----

325'.2'0 -I --~.
.. "'1-1-0 34-3'0 2'0 ._IL -~ 7-<0 ..... os "'-0·00( - J-- ------ -----_._------_._-~--... -

~5U_ .. .. I '-43-0__ I :>4-5-3 2·3 2" q 1b:J<, -<-O'S ..... Dooi 1---.. _____ ·0

-----

32527_J-"- . _MU. 1U7.' 2-0 33 _...1 ,2}IO 0·7 ..:.o-ooi
--- -

1 32~ '-47-3 34.'" g ,7'6 ..:.0'008' 550 180 '% 'Y(.. ~o 'X~ 'x," .. 2-0 +1 0·. 13lJ /2S _~"¥'7 ,.v.c- -----------

3252';> .. .. 1~3 :Y;"3 2-0 ;li, 14- I 3J.5S 0<:' ,,-0'001 }--- ---

r--llli'" " .. 35"1-3 35:'" 2·0 ~-
g 5,03 /~ ..:.0'0011:

325'31 .. .. >':>'3·3 355', ,,·0 ~3_.._r-i--- 2927 0,(, <o·~ +-- --
32532 .. .. >55·3 Y07-0 1-7 " JL = 01 ":'0'001

,25'33 .. .. 357·0 359·0 ~·o 2'7 12 l24-ql /·0 0-011: --

~~
.. . %"0 ~·O 2-0 +2 L '/40 0·5 ..:a·oor

- -- - .--- - ----

57 3J. '% '%~ ,%~ '%32~-,s .. .. 3"·0 31.'3· 0 2-0 2S>! I 0'" .(.D-oot 60 10"", /60 <J.-' ,-.. 1,(0 0-]0 ["" '·78 -

~ " .. %3·0 ,1.+·8 '·8 ;2j 2i2 !t~?, '·5 ':::I)-oaf
---I- --

,",0·00£
...._--

32537 .. .. 13b48 "J,{,i,g 2 0 +l I 75, no o g <:D-{\01'
- --- -_._. - .

32536 .. 3"-:L 3l,g·g :2. "- 35 5+7 ~7(, o·j <-otdt--- - ..-----

325~9 "
.. 31.H 370-7 I· '7 44- 297 i1o. -<:.0-5 <0·001

----- ,,--

~'lo " .. 3707 372·<:' 1·9 +L '''L 794- 10 <o·ooi - f ---- --, ----- ----

0254-1 .. .. 372·" ,74·(, 2·0 ~.. ±Dr 675 0'7 <o"rx;,f
..--1---- ----- - -------. ---

325+2 .. .. 374·" 37"7 2·1 -t-- --- I-±L ~jo /553 0·6 .:::o·o~~

32«" .. .. ,76·7 37N 2·0 5/ 400 95/ 05 ..(lJ·ooi.----

I~
------_ ..~-

~ 370 ,10·7 2·0 bi {,2~ lio. 770 94-0 /10 ~%(, .% ">,"1lD 4~iJ5Y(07
" .. .0.1 "'l)·(l()f 5·'4- 1-12- ---"- ---

32545 .. .. ,?&O7 3n·0 2'0 4-0 /7/ fJ3 .:.0-5 ""OC{\:2
---- -------

325+(, .. :OS3'0 385·0 :2 () 1 --- -- 44- /5, /oKs o 5 .t.ooot e- -...- 1-----
<0·",,1

-- -

..1l2'i47. .. .. 385'0 '3&7-0__ _:z·o .l'L .1/ /lfL ,,-DS <O"Dtti -e-------
<....

---_.--- -----

32>4-8 .. .. 187-0 "'£~·O 2·0 "2 ..'1:2_ 1~1.. t---P~£ ~~~ - . ....._. -_ .._-- --

Labor.tOl"r Ar>all'l!clll-Melhoc!
-- .-- ------- ----- - ...

Job_No. \ Dale Detecllon-umll



•
PROJECT: HIGH f01Ilr, :&ll.G<Wl0 HILL f.L

•
PAL~INCO EXPLORATIO••

DIAMOND DRILL CORE ASSAY DATA

IHOLE No. BI{)) 1

• o
C .
........

SAMPLE ASSAYS (ppm unless :p~cified)
COMMENTS- T".

,,~ To nt........ Aecgv..-.d
C. Pb Z. Aq A,. k 6- Z, ~ ~o,~ % % ~hm m m m ,a

3254-9 $fLfrNQ 38?·0 ""0 2'0 41 103 1]% ~o-5 .... 0·001
---- ---_. -, .. ----- ------------

>2550 .. "3'J1-0 ~3-0 2-0 SI, 211 2~7 o-g 0008 ----- ----- 1----- r----- - ----- ------- --------- ---_. -

,2551 " " mo .95'0 2-0 31 34{ 2477 a-I, "-o·fJlJi
---- -----

%
----_ ... ------

3'fJ. 0 1441 % % % 4% 7J<',32552 " " *-0 2-0 ~- ~-~- 0-' .c;D"ooi 2/00 420 4'" .- , ,- 2·n /0/-- ---_._-----" ----

-- - --------- r---- --- ----,- ------ -- --
,2Sllb_ 'i>l'IiONj,~o 4-9S-0 2-0 +3 <5 )80 .<:.0·5 ,( o·oof

--- - -- I-----_ .._-- ------ ---- - ---------- _.._--

32517 " " .t98-o.. 5<:0-0 2-0 43 <5 35/ ..:0· :) -<: 6'008 ----~----- - f-'-- -_.. -
325ft " " 500-0 502-0 2-0 )4 <5 335 <.o·S o-wE 1---- ---

3~
_ ..._. --'-""- --

% ~ 2~32~ 14 <.0 :> <O·OCl( ,.>0 /70 '% %.. .. 5«2-0 5",!::,,_ 2-0 " 4+0 5"" 659 ,,"0 2-"

32590 .. .. 50+'0 501.-0 2-0-- ------

'259' .. " 50(,-0 So8·2 )-2 - --- f--- ---- -- ----- t---

--_ .. '-- _._-_.~---_..._-

32592 sPI./rNQ 520-0 522-0 2'0
-- -- ----- f-- -- - ----'-'"

>ZS'l.> " " 522'0 52+0 2-0
,

--- - ---- I---
32594- .. " 524-0 52b-o 2-0

I ---_._- - _.

32595 " .. 521.-0 52$-0 2-0
- -- -- ----- ~

__~2!i9b " " 518-0 5:;0-0 2·0
--- ---- -

_,?2,97_ "
.. 5,0-0 "32- a 2-0

-.- -- ----f--- 1---------- - .- - f----

32S'9g " -- 5,2·0 53+- 0 2-0
. C --- - ---- -- ~--r---- - --

_3~~ .. " ~:l4:.0 .9}'i.7- -D. ---- - - - - -~- ----- - - -- -- ----" --- -- ---------- -

--- --- - - f--- --f-- ---_..-- .- t----- -- ------

..2£(,')0_~Itm=~ ..2".o~o_ 562-0 20
-- -

,2'01 " .. "'2·0 ~:l'2. f.-'- 2 -- - .

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

--- - --------- ------- -- ---- --- -- .- ---- I----- . - -------

!
-- -- ---- -- -- -- -

Laboralory Analyllcal-Mett>od

--T- - -_._------ _._-- ------ ---- --
....._No. OetacUon-Llmtl
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LOG OF DRILLHOLE BHD2

HIGH POINT
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PASMINCO EXPLORATION

DIAMOND DRILL CORE RECORD

IHOLE No. "1>HJ>:l

Pave J 0'

.. -

Dip

--1--..-

Dip CO<Ilar

Depth m

RL Collar m ~ 30{,.-9
-------

Bearing Collar 0910

. .-.- 1-._-----+----

_.._-~

.-

3~Db2·2.

LOCATION/SURVEY DATA (AMG)

Deplh m Bearing Dip

30 /02. .. -7g ZS'

,2 log" +=E£~
1,7 I/o·n· -T&"

?I 1/32.'>" -T3·'"

/ZI 1/7" . To 1"5"'

J33 /17' -70'

Easling m

Grid AMG
I-~--_.+---- ..

Northing m '5 393US· 0

OBJECTIVE
-ro 7tM" I'..,,-u'-"'""P EA-S7&i'N tl>GE ~ ~E-i> cAM~!hJ RiA""

IIIFcMEO f'i&M G>eM/7Y, ~lt6A1Er7c NJb 1'dic8?- MlwM; .i>14PI

RESULT

/{O!.E'. ~/,;~ ~"'" 7D 'X="" lJPr.

M,·I/·W ...

1J.~fJ<J

L-&NGYMR- 3 ~

---+------ . ----­
"3/ JO·?J

COMPLETED

DRILL RIG

DRILLED BY
-+---"'-:..:'.':'=--------1

PROJECT 3ut..J;-0'MG..J!JU~
PROSPECT II/Gil fJMJJi

DESIGNED BY 1:r6f"",,,,jA.'; LiJRP<>!
---.t-.

f(;Iv£"","',,'__+ +D_H_S_"'_'...:e,:...T...:,:...P_.~FMT>I:::.,:::IIiJ=-c:",~'N<;~LE~SJI~.,~cA<'I~~e.eA~LL-.-ng.:':...h~H~o:...'e:...:::m_.::13::3...:·?~_~

SIGNIFICANT INTERSECTIONS
----.----.-:-c---,--,-=..:..=.:..:.:.:.,.:..=.:..:.:::..:,...~:..=:c;..=.=-=....:..:.,::..:..::-=--__,_---------l_~"----l_..".L-__+=L"'2".._+------+-----f--.--

_F_.._m_m_+__To._m_ ___t-'n~I';.,~"-.-'+-__+ __--+ +_ ---_._._--f------------ .__ ~ __c_o_mm_~n.I.•... _1_-='---_I_--''I_--(....::;'c'--_I_----_1_----.-f___-..__

: LOGGED BY
I·

: RELOGGED

i
: COMMENCED

ILOCATION

_.-

f-.--.

-

.----I-.----+------+---

----... -1---.---+---1----1--

Condition

-.-+----- -_._.._-----+----1----1--.-1- --~_.- - -----1----

To m

f----+---I----j---+--

From m

. -

0/. LostTo m

-----j-_._---_.

1-._----+--+---

._- --- . ..-

.--1---------1---.--1--.---.

----'f----- -

SIGNIFICANT CORE LOSS

From m
--- -t---------j---.... t-.

------f--.

-~----'------'--~~I_~--'----I..----'--~~I..-~--'--~~~~~~~~_+~~~_+_--__+--_+_--_.f­
POOR GROUND CONDITION ZONES

--- -

o g 4- IiMi.CL';';~-';';j)- ~ .. _._.._-_-_-__-_.- ... -----f----+I---..----~~~-~~~~- -- -----L-_-__._._-.j...f-_-_----1

__--+_-"'.".'" _._ ,70 ~H""""'13> .wi>~__

5,. , S7·, "'NY iJ£M<bJ!IU>NG U&'W~

-

.----

---I--- -

----1----·-1-· .... --- I-

--- _ .

....- --------+-----1-..-.

. .--- 1--._-_.

-----f--- -.----.------+---+----

Ground Water
.--- 1----- ----t-.

Wedge
.._-1--- .. - ..-.

Drill Pad

HOLE SIZE HOLE CONDITIONS AFTER COMPLETION-....:..:.=-=-=,==----f------',c-=-=-=-=:..=..:.:...:.::..:..:::..=..:.:...:..c---'--'=--=-='-'--'=.:...:..::..:..:.-----+-.. ---.-.--1-.--.---+----1---.-1--
._s_,,_e .__D_e_p,_"_m_+_co_,_,._,__+-LC!!~.-4. Ate. h~ (EJ'-{~ !!!__ E"'t.-. t?~7!( __~~~ 4'V_T!!!!!_

HtJ bl-l. _+-s_'O_O_'_c_",_,n_"_I_--'/IU. £t:14wt..;>.... .--.---------------.-- .--t----+------ f---

J/Q __._.+_'-'''-'-.~~~~. _ ___tI_P-"-C-C-asin9 3.z...<l1'f UN~ ftc: _~_~__~ Ar 133·9,:", .



• • • o
-..
'-'

PASMINCO EXPLORATluN
o (, II'-J ~7,1..,1 DIAMOND DRILL CORE LOG

PROJECT: HIQI rOI,sr(!d1bDJf4C. rlllL a.. .. I·i) Graphic Seale 1: '$"00

IHOLE No. ~HI> 2.

J:'age 2 01

CORE RECOVERY DESCRIPTION CODES

F,~

m "'~val "/. ROO F':::;n Int~VlIl ( incl. LITHOLOGY, STRUCTURE & ALTERATION) Deplh Utho:~ Sl1ucl. MINERALISATION LrlliO STIlUCT ALTN ""

o

-- ---+--+--

---+--+---t--- 1-------

-- -

- f---- f-------

----+--+ - --
-+-----cr- --- ---

------

----- ----

- ~_. I--f----
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PASMINCO EXPLORATION

DIAMOND DRILL CORE RECORD

IHOLE No_ ~H]) 3

Page I of.2.t

• o
c-
c

: LOCATION 171S'" ,.,., ,1\ OBJECTIVE LOCATION/SURVEY DATA (AMG)

PROJECT Wr;,;o;r /iF A'illkJi$ ~&t.C 'I1-l.b 2 . Ttl n5T fO'SrLl~ ~T&OW
Grid AMG AL Collar m "41-,'iOLGO'SAC- HILt..._,~ EbGE. D'F -.oR.l61 ~AoN f}.fA" rf'J~ F£aI'1. ~f1Y I ~A<6~Em:.-S

PROSPECT H16H POINr- """ PUk.eL l>/l-1LJ.J,oO D......... _ Northing m 5'~%'7-2 Bearing Collar 132.0

DESIGNED BY TG- PU~VIS Easting m
>~~~~72. Dip Collar _ i~o,

i LOGGED BY r.G.fU~VIS DH Survey Type $IMU;: Sl-{dr"cAfI.B!A Length Hole m 76+-4
I RELOGGED RESULT Depth m e.arlng Dip Depth m Bearing Dip

COMMENCED 1~-/I-'1 NO MIN~z...A:ne+J ""~
;.,pMr~ Pvl.A n~ fi'>tJlr ,1 12"· -1>-5· 7~1 13S·S" -77'25"'

COMPLETED /4--'-'2
ZDI.>E. 4 5'-4<>1-7.. - (,1 1'!to_So -8)0 751 13S·S g

-7125'
Heu;'N~~) 4l>: /l!5iLYYl. vlJU:ANtC$ rrI'

ORILLED BY W_ HILl
uf~ """l>B1.rr-s ""~ ~TS u.-rr-; AN?> Ml)(EiI~ ?I '30-75° -'i.2.:~ 7g, 1,7" -7725'

DRILL RIG
~'"

""'J>~ ~ "J>A<.<~- HMe~ lid~ LO\,J!O(. UNa-_
'21 127" -ga-lS"

i SIGNIFICANT INTERSECTIONS 151 1:Ib-'o -78°

From m To m Interval PI, Z" f>... Au. Conwnents 181 12'_25° -77-25°m
c

6-04-1- O-IS"X , ;Jt < 0-01911: -77"4-5. 45".. ~ IY>r 1~D>J-I'v~lT1c fllU-T 211 121_25°

--- ,,.) "~L(..> . .:24-1 /29° -75"-7~0

- J71 '27_25° -75-~0

,0' 127-,0 _7'°

"331 /27-6" _n°
SIGNIFICANT CORE LOSS POOR GROUND CONDITION ZONES 3(,1 US-.2.S

Cl -7>- ?fio
From m To m '/~ 1.061 From m To m Conditio,",

,~I '24-5° -75·
-~- -

-------~--

30+:4...._ "31\-:' _Y ii01<EN .Y p,ua- IILLA 421 127" -75° -----

- -- - 45"' 1.24-'" -7'-

481 '27-5° -7S~

HOLE SIZE HOLE CONDITIONS AFTER COMPLETION 511 127_5°__~]? . ,----- -- --_. __.-
SIze Depth m Collar ~na-~Tc"'t-""~~ aM&Jn;j) I'" fl-ll<..E TO +" IJ rrn srw.. eM' - 541 1.2'_.25

0
-7'°- -----

HW 4 Steel Casing 4":' 571 13D ·SID -7'_25°- -_._.._-,----- -

_J1fL 71- pvc eaaing TIl _- 40"" U"'>L.o'IlW Goo I Ill_5
0 _X-So

--

N~ 7'i4- -4- Ground Water '-31 13a. _25° -7"s"-go b£.1 134--25" _77°

"'" Pod '" 11'50 -71°
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P...,sMINCO EXPLORATION

PROJECT: HIGH PW.rr, ~l!6!lJil<:-IlILL aSUMMARY DIAMOND DRILL CORE LOG

IHOLE No. llHD"

Page 2.. of ;ll

'':'' I"'::'"'ICodo I -- I...., "-"'<
,,~ -... Codo -- Deplh ""'-m m

TABLE " SI.IItARY lOG OF HOLE BHO)
------ -------- -- -----

o - 52.9m: SOUTHWELL SUBGROUP: --_._-----

o -52.9111: PUMICEOUS CRYSTAL-LITHIC BRECC[O-COMGLOMERATE - ------- ----- -
Mod ~ilicified. 1% pyrite. Clasts of massive py below 35m.

f----- --\--- 1---- - ---_._.

52.9 - 453.Om: QUE R[VER SHALE:
---

52.9 -257.211: BLACK. SHAl...E
Carbonaceous, graphitic & calcareous. 1- 2% bedded pyri te, with !------
zanes to 51.

FElDSPATHIC SANDSTONE & FELDSPAR-
---------- -------_.-

257.2 -453.Om: MIXED SEQUENCE OF BLACK SHALE,
PHYRIC AMYGOAlOlDAL HAFIC LAYAS --
Dolerite 441 -448m. Sediments calcareous, mafies carbonatised.
1-]% pyrite in sha 1e. Gen mi nor to 1% py in voles, with limited
intervals to 3't (best: Q16.7 -Q2Jm: 2-3% py. trace sp).

0453.0 -784.o4m: QUE-HELLYER VOlCANICS:

0453.0 -461.711: CLEAVED, S[RIClTISED & PYRITIC FINE MAfiC BRECCIA
Probable maJor ductile structure. Mod-strong sericite-carbonate
alteration. S-lOt pyrite, minor sp-gn in calcite veinlets.

461. 7 -58011: BRECCIATED AMYGDAlDlDAl MAFIC LAYAS
Carbonatised &chloritised. Bleached & silif lava clasts
485 -498m. Gen minor to 1% pyrite, eAcept 2-3% py in faulted
zone @466.5 -474m.

580 -646.4m: PARTLY-P[P[RITIC F[LDSPAR-PHYRIC MAFIC (TO MCIlIC?) LAYA BRECCIA
Carbonatised & chloritised. Mi nor fuchsite in y strong fault , -
610 -611m. Minor to 1% pyrite, decreasing with depth.

6046.4 -695.4a: ALTERED POlYMICT EPICLASTIC Vt1CANIC BRECCIA 1--- ---
Dacitic & andesitic composition. Apparent primary debris-flow
1ineation. Strong silica-albite alteration. Minor pyrite.

- --~- -----~_ ..-
695.4 -709.8m: FELDSPAR-PHYRIC (ANDESITlC?) LAVA f----e-~-Carbonate-chlorite-sericite alteration. II mi nor pyrite.

--_._.- -

709.8 -757.711: ALTERED DACTTIC VOlCANIC BRECCIA
DacH;c fragments in possibly more-andesitic matri:<. EAtensively
dete~tured by strong silica-albite-chlorite-carbonate alteration.
Severa I amygdaloida1 mafic dykes to 5m. 1/ mi nor pyrite.

I------~ --_.~'- -
757.7 -784.4111: PEPERITIC FELDSPAR-PHYRIC LAVA BRECe IA

Andesitic to possibly dacitic composition. Chloritised, with
patchy sllicification. Minor pyrite.

..--
END OF HIl..E

--

Best intersection: 1--- -~----

453 -456m: 3m @ 0.15t Zn, 0.04t Pb, 19/t Ag, O.Olg/t A,.

I I I
---

I
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CORE RECOVERY DESCRIPTION CODES

From .IA~:'.. From nterval ( incl. LITHOLOGY, STRUCTURE & ALTERATION) Deplh
Graphic MINERALISATION ,,~ STIlUCT ,,~ ~,

m m
.,. ROD m m Uthology Strucl.

0 3·~ ~ ..•..- f-- 0 52.9m: PUMICEOUS CRYSTAL-LITHIC BRECCIQ-CONGLOMERATE - .-
(SOUTHWELL SUBGROUP)

H· .,.~ $0 lithology' Grey, massive, hard. - ~~ .. _.---.

50' '--7
Rapidly-deposited, unbedded but graded, reworked epiclastic debris D'

10<> ...olcanic ;and volcano-sedimentary origin. -

q h·o 9(, !-li1rked 9f;mua! mCfease in d~t 'Size and abundance with depth.
-Typically open framework of polymict clasts supported by sandy matrix

~·D 11)·0 70 rich in xyls and lCyl trag'S of qtz & feldspar, to Zmm.
-MCltrh: also contains fine carbonaceous material (pass derived from finely

IEl·O 11-0 7> comminuted black shille), ..nd is invaded by fi gr siric;a.
- o-52.9m:

Lithic clasts ..ngular to well-rounded, gen at least 51 rounded. Av 1% dissem pyrite (ranges from

~. 13·2 91 Clast types include deformed sericitic tubulilr pumice (very common,
~ minor to 2%).

87
often with porphyritic feld &/or qtz xyls). bl..ck shale, tuffaceous Trace dissem sp-gn.

13·2 14-. 0 sediments, bleilched & altered mafic voles (including amygdaloidal lavas
~ Occ clasts of massive pyrite

Lf.·o IS) '4-
and fine mafic dastics). pale pinkish-cream silit and albitised felsic to 15mm, these most common
lav.as (often flow-banded), and chert. - below 36m.

1,·7 /1-7
Mafic clasts inc common below 30m· some are we.akly fuchsitic, others Minor fine titaniferous oxides/00 pyritic. - &0 assoc leucoxene.

Il1 ""-0 100
Above approx 2Sm unit dominated by sandy matril(, with subordinate
dilsts av approx Smm (max 25mm). Between 2Sm and 36.2m clasts -

20·0 .'22-2 ~g ilverage 10mm or less with occ dilsts (gen black shille) to 80mm.
-Below 36.2m there is a cOilrser lithic-rich basal zone (closed framework

:22·2 2~·2 100 in plilces), with clasts av 20mm and numerous larger lithics (esp black
-shale), to 100mm. At 46.4 -46.8m badly broken raft of black shale.

.2S·1- ;14.4- '00 Alteration: Mod sdif (both matrix and some clasts). V weak sericite-
chlorite alt, sometimes as hairline ser-chlor veinlets.

-

I
);,.4- "'<·0 100 Above' 4.2m, mod oxidized and leached to pale yellOWish-brown rodo: with

- --cray seams and limonite on tracts. V weak & pateny ox to 25m with occi ~·O :3.2·0 .7 limonite on fracts to 44m. -

I ~2·0. ""'"
Small patches of strong carb alt 36 -4Sm, no c,ub 'lIt elsewhere.

100 _.- Veining almost entirely absent. -

I ",.., ,7·2- .~
Structure: No clear layering, although clasts display weilk primary
preferred orientation, as follows: 470/LCA @ 4.Sm. SOo/LCA @ 16m & -

i
37·2 40·2

27m, 490/LCA @ 32m (orientated: dip 460 to dip direction 23501-1),,"" 5So/LCA@ 43m, SOo/LCA @ SO. Sm. - ,._-- .

4<>-2- 4-,·2 '00 SI-mod fractured and broken. mainly by fract set /ILeA. Bre;Jking worst
-above 25m and 44.85 -48.6m (latter due to strong fracrs S-lOo/LCA).

4-302 «·2 .~ No f;Jults or shears. .-B;Jsal contact 60o/LCA (1/ d.ast orientation) - a sl ineg scoured surface
-

'1M. 4-H ,"" on underlying shale. Truncates bedding in shale (SOo/LCA in same sense). -.

47-2 "-<.~ 4S" 529 - 2S725 BI ACK SHALE (OllE RIVER SHALE) - f-------
4JN So-'

lithology: Black carbonaceous and graphitic shale.
100

Gen calcareous, with common fine beds of cCirbonate ilnd bands that can be - f-------
5"0.' SZ·'- % classed as impure shaley limestone (eg: 168.1 ·168.5m & 180.3 -180.8m).

The top of the shale (above 56.5m) is finely sandy with numerous 1-2mm -
$1.(. S).g 91- beds of fine reldspathic sst &. siltst. Dec 5imilar beds, from I mm 10

- 52.9 ·2S7.25m;300mm thick. occur down to 95m &- esp 86.7 - 87.8m. Thicker beds are
51>-£ $"·0 ,." graded, with fining all uphole (largest; 87.3 -87.6m 540/LCA). Av 1-2% pyrite, ranging from

- minor to 5%.
~. doo

Below 246m shale has finely sandy component in places with ace thin
finely sandY to silty beds.
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IHOLE No_ "BHD"

Graphic Scale 1:

PA:::.MINCO EXPLORATI0N
DIAMOND DRILL CORE LOG

PROJECT - H16f< POl"'T 'BuLG01lI\G I/ill. ~L,
CORE RECOVERY DESCRIPTION CODES

~ ( incl. LITHOLOGY, STRUCTURE & ALTERATION) Deplh
G,aphic

MINERALISATION LITHO STllver ,,", ."I
From -,- ",,0

,,~ 1,,1 .........1
Littwlogy Sl,uClm m m

! $S:~ >&2 ~J lQOmm brcccio-<:onglomer.lte bed@ 250Sm with clasts av 5-10mm - - --1--- -

5n '''''
mainf)o of bleached & altered mafic 101 ...<15(7) (some with perlitic cracks).

--5B- --~._-- -- Matrix of breccia-cong contains some qtz grains. -

""-7 ~2-0
Alterilljon: E>sentially none. Sweated-out calcite veins and veinlets Py mainly as ultril fi gr beddedI"" throughout, with common qtz-calcite veins in zones of shearing. Some of -

dissem, and also on fractures I--+-
'-2-0 b4-> ,"" these veins contain trace chlorite-sericite, e'ip veins below 246m.. Some beds and lenses of massiv~_ ----- Structure' Finely and regularly bedded, with moderate cleavage gen -

py to 10mm thick. I
4-S- .,., 100 almost 1/ bedding (orientated core shows bedding gen has moderate W dip Difficult to estimate py content '_ --- --- and c1eav gen a steep W dip).

~

because of fine grainsize.
I b'i-' bi·o 9, Cleav weak at top of unit & gets strooger with depth. Bedding most - Below 159m: v mmor sp-gn-cp In r--- clearly visible where c1eav weak. some qtz-<:arb veins, esp , 59 -185m, ,goo 'H- '00 Bedding (B) & cleavage (C) measurements: (orientated core as detailed): & below 246m.-- -- _._-

62m: (B) SSo/LCA (dips 360 to 3250M); Zones of 2% py or better:&(-4- (,S, 90 74m: (B) 61 oILCA; - 52.9 -57m: 73% py, incl thin massive beds.

,~-~ '94- go 92m: (8) 540ILCA (4601300o~); 70.2 -76.2m: 73-4% py, fj gr bedded dissem.
111 m: (B) 4901LCA; - 88 -g1m: 13% py, fi gr bedded dissem.

",-4- 170-1 II, 129m: (B) 290ILCA & (C) 3001LCA (itl OW Se!lse); 196 -204.6m: 72~3% py, incl I
152m: (8) 400ILCA (63of267oM); -

thin massive beds.
70-1 170-" '''''

179m: (e) 2701LCA (710130001.1); 220 ·221m: 73-4% py in ultra fi gr,
182m: (C) 2801LCA (68012600M); -

bei:tded dissem.
70-" I 7'-2- I""

212m: (8) 700ILCA (T601170oM) & (C) 250/LCA (68o/295oM);
- 225 ·228.5m: 3% py, as above.

242.5m: (B) 5701LCA (3301210~) & (C) 180/lCA (730/1 850M); 238.3 ·241m: 3-5% py, as above.
.JI-L 172-0 110 252m: (B) 620/LCA. -f----- Mod i"raetured and broken, badly in places (assac with faults & shears).
72-0 174-·~ 9' Most-broken zones as follows: 52.9 -56.3m, 68 -71m, 108 -113.5m, 123.8' - i- .1--- 126.5m, 188 -190m, 205.5 -207m, 229 -231.5m, 246 -250m.

IM 177.0 198 Larger faults (most with grilphitic pug zones and calcite (+qtz) veining: -
56. 1m: G50/LCA (strong slickensides).

JIO ~O-O
1"" 69.4 -70.7m: 500ILCA (II bedding). -

~0-\) ~"-1
73.2m: 40a/LeA

1-- f---100 112.6 -113.2m: 200/LCA (II c1eaVOlge). - -- -,-----

..kl SI-g '00 125.25m: 200/LCA (II cleavage).
- ----I--I186.5 ~'9J.2m: 20o/LCA. Major qtz-Cilrb veined disturbed zone centred ----f--

g'-8 ~4 92- approx 188 -189.75m.
Major f.i!ult centred 206 -207m.- r----r---- -- 204.6 -207.4m: 400/LCA (opp sense to bedding).

%2-4 ~SS" '00 228.65 -2315m: 10 -400/LCA, strongly faulted zone, centred 229 -231 m. - -------- 1-- I-- Numerous other smaller faults and shears
gS--S ~"-7 10<> Basal contact gradational. --- -- ----

~ 8'0_e-l""-I- -

K9·o ~ I<TO -- ---1--- ------ --- ------ 2572S -2786m: MIXED SEDIMENTS: BLACK SHALE SANDSTONE ,

')2-0 'l5- 0 10'0 • BRECCIA
-,------- -- -Lithology- Pale grey to black. - _.- - -

2?.:Q.. ~8o 100 A comple)!; of sediment types caused by semi-contemporaneolls deposition
-

257.25 - 278.6m: _ --I--- -- ----- of C41rbonilCeous shale and coarser ~olcaniclastic sediments. Gen mlnQf dissem & veinlet pyrite,

9~·0 101-0 100 Sediment types: black Cilrbonaceous shale; fine volcaniclastic sst (sst in with limited zones to 2% in shale,
-1-- lower sections of unit hilS carbonaceous shaley matriJ(, while sst near top -- except: 275.7 -278.6m:

'ell-O 104--0 100 has vitric matrix with abulld tiny pumice frags); & lithic breccia (261.7- - 2% pyrite as fine bedded disse
2G6.8m). in shale.

104--0. 1107-0 100
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Grapllk: sei>le 1:

IHOLE No. J>f(I) 3

P;tge 5 01 21

•
CORE RECOVERY DESCRIPTION CODES

,,~ ..:... .,. "aD From Interval ( inc!. LITHOLOGY, STRUCTURE & ALTERATION) Oe,:>lh
Graphic- MINERALISATION llTItO ST~lIcr ~'" ~"

m m m m Lithology Siruct_

~ loi·4 1<>0 . Breccia comprises polyrnict angular clasts Oil'" 1O-lSmm, max 40mm, of --

'.8·.4 IO~S" 5,
grey-black 55t/5ilt51 & shale, sericitic glass frags (non-tubular, with qtz
& feld phenos), & altered mafic volcanics. Many of the sed & glass clasts -

are deformed.
109-$ _ 110·, I1P ---- Breccia weakly graded. with sl larger clasts densely-packed in sandy -

II~·S II~·~ 100
matrix to.....ards base, and gen smaller clasts in open framework supported V minor sp-gIl>CP in some thin
by bl.;lck shale matrix in upper part. - qtz-carb veinlets, as well as

--

110·9 /12-2 ?1.
Numerous irreg soft-sediment deformed bands of black. shale from 50 to
500mm in mid to upper sections of breccia band. - dissem in matrix & clasts in

112,,, 1I~·2 90 Basal contact of breccia irreg & mixed with underlying shale over 200mm.
upper 2-3m of brecda band.

At top contact brecda fines uphole into sst. -

113·" II~" b7 Sediments are gen not calcareous, but severCiI strongly calcareoLlS zones
-

in black shale in basal 3m.

/I~-S" 114-'0 ~O Alteriiltioo: Essentially unaltered. V weak sericitisation & -
chloritisation evident in places.

114-'0 111.·0 1110 Structure' Bedded, with sst and breccia units showing uphole fining. -
1/(,-0 1I~·0

C1eal/age evident towards base of unit.
10<l Bedding: 6401LCA @ 258.Sm; -

11~·0 120·7 Ill<>
430/LCA @ 272m (orientated: 6201280oM);
SOo/LeA@ 277.7m (deavage: 200/LCA, same sense). -

12117 111·0 100
Qtz-caldte net-ve'lns and breccia-fill at intervals throughout, S-200/LCA.

i 122·0

These assot with single fault or series of mild fCiults, approx lOo/LCA -

1,24." 100
(same sel1Se as veins), that Clppears in cue at intel"'r.lls below 2.6S.3m &

i /:l4-'b
centred in broken calcite-cemented fault breccia zone 27S.5 -276.2m. -

/2S'3 100 Mod breaking along these faults below 268.5m.
-Basal contact sharp & 51 irreg, SSo/LCA (opp sense to bedding).

/2,'" Ilb-O 114- _ .. _--- 1--- -

IKo IrH 7,

I~ 130-2 '''''
278.6 304.4m: FELDSPAR-PHYRIC At.4YGALOIDAL MAFIC LAVA

- I jthology Grey. Massive & uniform. Fi-med gr. -

,1'30·2 I,O'~ g" Massive. finely feldspar-porphyritic lava with occ qtz-calcite filled 278.0 ·2R7m:
, ..... amygdales. - 1% pyrite, dissem, some in qtz-

- _.

1:lO'~ /34-·0 1""
Extensive zones of auto-brecciation (large'5t: 295.8 ·298.5m).
Felds a\l lmm (fine white laths), in flOe gr feldspar· bearing groundmass - carb veins (trClce cp in veins 01150)._--..

/~·O I,S· .. 100 with characteristic microscopic carbonate flecks.
287 - 301m:

- Minor dissem py.

13,· .. 131,·1
Amygdales not common. 2·5mm with larger elongated (gen at almost 301 -304.4m:

100 900/LCA) or irreg. Numerous amygdales in 15mm wide zone at top - 1-2% cflssem py, mainly in -1--- ---- contact.

I~ I".\f,J g.. Alteration: Strongly carbonatised, becoming weak and patchy below
clots & stringers around fault

- at 303m. -

I~"·8 /~,., too
about 293m. Weak pervasive sericite>chlorite alteration.
Local silicific.ation in places, esp in brecciated zones. -

13~? /4-3·0
Minor qtz-carb (+- sericite-chlorite) veins throughout, bm largest & most

100 common below 290m. - f---- --\- I--
·/+~'O /-u,-o Srructure: Massive, no banding or clea...age.

100 Only 51 fractured & broken. - -.-I---

, 1<!b'O "4-7·"!> IQ4
Strong fault 400/LCA @ 303 -303.3m, with 300mm of crushed rock & pug.

-

147·3
Basal contact sharp & irreg (approx 40·700/LCA) - a primary deposiTional

f4Jj.O ~I contact ..... ith tiny 'feathers' of lava into shale.
-

/AO A .~ . .- ' SiInllIiJlg; 032731: 284 -285m. (A) • Petrology. (B) • W.R.Geochem.
~ ." .....,

• -
"-.<'-,,.'. - ~-.,.".~. ,.
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CORE RECOVERY

,,~

m -m
ROO From

m
Interval

m

DESCRIPTION

( inc\. llTHOLOGV. S"TRUC"lURE & ALTERATION) Depth
Grotpt'lic

Lilt>olo1;ty Slruc:1 MINERALISATION

CODES

LITHO SrRUCT ~LTIl ."

-

-

~

-

.-f-If ",/Sil-=,.,4'-j~tS"9·~_ -'-~ __,,_ .__f-~-\304.4 - 312.2Sm: BLACK SHALE

, ~1~~,,-,."'-.p',.~.o2.'~"f-""'-f-". Lithology: Disrupted & broken black carbonaceous & graphitic shale.
r- ;IV tl ;;> 5'"0 _t----I---I Shale itself is not calcareous.

!!>4-" 9i 306.4 -307.05m: lrreg intercalatiOr1 of feld-phyric & amygdloidal mafic
62-0 I -7 t---t----- __~_ l<lv<I (identical to unit above), mi_ed in with shale at low angle to LeA.

1S47 JS5-_$+~I,ao'.:O.+_-+---_j- Alter,iIt/on: Calcite-qtz veins.& breccia-fill,
- -- ~ Badly broken, esp above 306.Sm & 309 -311.4m, by major -

/r;s.c; J~·D ')2.. faults ch.uacterised by graphitic pug, graphitic slickensided fractures &
f-''''''-'-.p '"''t.L'''-+--+---_j---!calcite-qu veins. These foIult'5 centered 304.5 -30e..25m (S-lOo/LeA), & -

fsg·o I{,D'3 /09 "309.2 -31l.3m (10 -250/LeA).

f.'.-'~-t'-'''"'-P'+-+---+-·· 8'dd'" ""b" " "PP" "" ,'""'" 5 ·25,!LCA, " "m. "'" """'",, -
1-'-/.,O~'3~-I"f~('I_·,~,.+~I"OO'O'._t-~~_t~~---I'---IBasal contact sharp & v irreg, a 10 depositional plane approx lSo/LeA. _

1i.J·3 /4'0 100 _

{'*·o '"1 In> 312.25 317 Bm: AMYGpALOIQAL FE! DSPAR-PHYRIC MAFIC LAVA _
16'-7 IbE., lithology: Pale greenish-grey. Massive. Fi-med gr.

- . fro Similar to lava above 304m, except more amygdaloidal & with fewer and _
"g.} 170'0 IW smaller porphyritic felds (few felds -:1mm). All in feldspar-rich

1"'-"."---\""'-"1'-"'"-t---t----+---\ groundmass. -
170.0 17}·0 ,tJO Common amygdales av 2mm, some elongated to 20mm, ovoid types

f-''''''-='-t'J.''-''+-'"'--t---t----+---\ orientated approx 500/lCA near top contact. -

"

.;ml""~··O~_tm'l"~.,~o+,I,(JO"'-+--+---_j--_j Alteration: Strongly carbonatised to 31 Sm, with pervasive carb, calcite
in amygdales and qtz-calcite net veins (veins are ilIt low angle to LCA & -

I~ 17Q-o I~ 'al"e related to the major fault. Some veins contain small shale hgs).

I - Gen weak sericite-chlorite alteration, with chlorite inc to mod below -
179·0 1~2·0 loIJ 315m,, -

1"

.'0 Structure Major fault below 315.65m, essent //LCA, with some
I>' 115"'0 "OO__t-__r __-I'-_ _jintermi~ed crushed black shale. _
a (This fault is part of a single major structure esserlt f /LeA
~, 1&i·O 100 between 304.4 -318.3m). __

I I~~ 0 IS9'9 ~O Fault centred on pug9Y crushed & broken zones at 315.9 -316.2Sm & 316.8 -
-If----f·------ 317.1 m, but lava below 31 S.65m is highly brecciated (ilIlthough largely -

,g9 0 Ig~, <;. jo ""b,,'oo),
·_-·--I---fFault forms basal contact of lava (approx 200/LCA) - an unbroken fault -

,/i~?~'~<;'-+,I~?,,-J'~'f-".:<JO'.:O.1'-- . f----II--_j breccia annealed with qtz-carb vein material. ~

1/9/'0 m'o 3°,-+__+ _
: tU·o /UQ_ .9J_.L._-+ 317.8 - 322.0Sm· BLACK SHALE _

I Lithology: Black carbonaceous & grillphitic shale.
Jm~__ :zro·o rOO Shale is not calcareous. _

I.. ~__+ -+__-+iA~I~te~'~'~!~iQ~'~:. Minor sericite & chlorite on rraers (+-qtz-carb).

1

200,0 I.olfll·$" 1(;Jj -1 The only qtz-eillrb veins present are at both COllracts.
2Dl._~ :2b,2-")' 90 StruClure No bedding or cleavage visible.
- - Upper O.Sm v strongly faulted & broken with ZOOmm of graphitic pug to

: ;102-S" 20}'b 100 broken qtz-carb veirrs, at top contact.

1

- Apart from 320-321m, shale mod broken (sometimes shattered) by tracts
,2b}., .:204-'2 '81 at low ilIngle to LCA.

i1~ '--0. I f(1) "~_ ~,Basal contact sIlarp, ir:~.~~~roken.

---._---~- --+--
304.4 -"312.2Sm: _
3% pyrite (locally +5% in zone
between faults), mainly as ultra~'--I--1'-.--I-­

11 gr dissem, gen bedded, & on
fractures.
Locally 1% fine dissem sp in
inteTcaiated lava@306.4-307.05m.,-1'---!--+-­
Rare trace sp-gn in thin qtz-calcite
veinlets towards base of unit. :.:.-t---I--1'--

3122S-317.8m:
~inor to 1% dissem pyrite.
Rare sp-gn in thin qtz-carb veins__+--f-_ _t--.

.

i-I.
i-I.

.'
~

0
00
~

---- ------c-f--I--

317.6 - 322.0Sm: ---f--t---f-.
2-:.\% ultra ti gr dissem pyrite.

f----.. ---+-I--+-t-
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".'C~~H:~- --- 322.05 - 35695m: AtAYGDAIOtDAL MAFIC LAVA - _._~

.:lOb·... 12o.·, '"
Lithology' Pale greenish grey. Massive . Fi-med gr (grainsize inc sl
with depth). - 322.05 -356.95m:

;1ob·Q ;,H go Characterised by scattered calcite-filled amygdales 1-1Smm, and abund 1% pyrite. rare cp, sp & 9n.

"-- microscopic carbonate flecks. .. - Sulphides vary from trace to --f---

.:loT9 21o·j 100
V minor 1mm porphyritic feldspars. Groundmass is feldspar-rich. locally 2%. Best around qtz-

_..~--- .. f---- Alteration: P,ltchy strong carbonate alteration, inc with depth. - (arb veins. --

2109 :212-0 /00 Weak-mod sericite-chlorite alteration. with local stronger patches "
Mostly dissem, commonly in

wallrock alt assoc with some calcite-qtz veins & fracts.
- xylline blebs, also in thin

-"'2·0 :l15·0 160 This sericite-chlorite predates v local silil (+-bleaching). some of which veinlets.
---

is assoc with thin qtz·filied fracts.
-

A~·O :211-0 100 Common calcite-qtz veins throughout, mostl'Y almost //LCA. -

i'I'.O .220-J 100
Below 352m lava is tectonically brecd.ned with calcite>qtz matri~.

-- Structure: SI broken at intel"V<lls below 343m by fracts & shears almost -

ZlD·1 ).21-' /&0
//LCA, strOllgest shear: 10-' So/LeA @ 343 -343.75m.
Basal contact an annealed fault zooe marked b'Y 550mm qtz-calcite vein -

.2:2.1-/ :22+ 0 10~
with basal slickensided margin 700/lCA (~me sense as bedding in seds
below). -

=·0 :227-0 100
~ 032732: 338 -339m. (A)- Petrology: (B)- W.R.Geochem. -

1=-0 1Zl'l-$ 9b -
22H Im·( /M> -

35695 - 416.7m: BLACK SHALE
229-'1 Z30., ~~ ------ LithQlogy: Black carbonaceous & sl graphitic shale. with lesser dark -
:230-4- .231-0 S; grey fine qtzo-felctspathic sandstone (often with carbonaceous or

sericitic matrix). In places the shale itself contains sandy grains of feld. -

.231-0 1131·7 'I"
Sst occurs both as sandy zones up to se\fer<ll metres thick & as common 356.95 -376.9m:

-- thin beds in shale. Largest sandy zone is at top of unit, above 363.05m. -
1% pyrite (varies from

..2,,·7 233·1 leo Both shale & sst are weakly calcareous to 370m and gen strongly
minor to 2% - best in shale).

calcareous below this. with some thin carbonate beds in places. -
Dis'Sem & minor veinlets. -r--

.13,·1 2'*'·0 100 378.7 ~380m: diHuse beds of breccia in shale -angular clasts to 25mm of Minor sp> gn-cp, drssem & in
sst, siltst. ", lesser mafIC \3v.lS (some with perbtic Clilcks). ---

qtz-c<lrb (+-chlorite) veinlets.
;Z%·O :lUi 100 Altefatio(l: v weak sericite-chlorite alt evident in s.mdy sections.

- Minor cp on fracts in shale. r--Minor chlorite in some qtz-carb veinets (usually with <Issac sp).

23'>.% 201-$ 100 Qtz-carb veins & veinlets abund around faulted zones, otherwise - 376.9 -380m:

~. 12'll.'
uncommon.

3% pyrite, as ultra Ii gr dissem,
100 Minor films of greasy talc·carb material on some fraets, mainly towards - commonly bedded. (5-10% py ---r--

lui·,
base of unit.

377.6 -377.9m, in fine semi-m, 102- ~ Bedded & weak-mod cleaved (cleilv dec with depth). - massive beds J -3mm thick).

1'''1·, 11.<2·0 g"
At 360m: Bedding (B) 80o/LCA: cleavage (C) l80/LCA, same sense.

~- ~--~-- At 363.05m: (8) 690/LCA, with uphole fining. - 380 -389.5m:
124.2-0 l2.ls·o 102

At 370m; (B) 640/LCA.
1-2% dissem pyrite (varies).

At 378m: (B) 70o/LCA. -
luso J4j,." 100 At 384m: (B) ~70I1...CA, with downhole facing. 389.5 -400m:

At 395m: (8) 64o/LCA. -
Minor to 1% dissem pyrite.

12.«." bA-7·7 91 At 404.511': (B) 750/LCA, v.-ith uphole f<lcing.
-t-- -- At 4 J 5m: (B) 70011...CA.

lun I~-"
400 -404.5m:

I
1M> +- ---

Mod fractured & broken, with fracts mainly around 10o/LCA (occ fracts 1-2% fi gr drssem pyrite.

1.24H 12M-,
~"
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24-'" .2.4'l·9
,

100.
,

.. - -- -_.- filled with films of greasy talc-carb(?) material). -

1.24-,·9 &'1 ~
Dcc badly broken interv:ols, eg: 370.5 -375.05m; 407.25 -410m.
Fault 371m, 2So/LeA (same sense as bedding). - 404.5 -407.5m: -

.l$H 29;'9 )00 PoSsible fold a:w;is at 374.5m, traced out by attitude of qtz-c-arb veins in Minor dissem pyrite.

highly-veined & brecciated zone 373.95 ·37S.0Sm, with strong brittle -

29:;.q J~7·0 109 fault 375.05 -375.4m, 30o/LeA (same sense as bedding). 407.5 - 416.7m:
- --- ... - Strong foJult 409 ·409.6m, 30o/LCA, sense unknown. - 1-2% pyrite, fi gr dissem.- -

257·0 I2s"9s ,"" 8.oI5al conUct sharp, 40oILCA, / / bedding in basal part of shale. 230mm
bed of mafic lava breccia in shale 100mm above basal contact. Breccia

-

:25% .2h,l. b ''''' - f--
contains sericitic mafic lava clasts to 75mm, both amygdaloidal & non- -- .._. ,~,-"--

amygdaloida! types, with 3-5% pyrite cone in breccia matri~

:If,H, 2bS~ '00,u,.., W,1 ''''' f--- . .---,,-

:lbH :I1lJ'~ ''''' 416.7 - 433.5m: CARBONATISED AMYGDALOIDAL MAFIC LAVA -

1.27t>:~ =0 I jtholooy: Pale grey Massive. Uniform. Fi-med gr.
,~ Common calcite-filled amygdales, from 1 -20mm, often elongated at all ilngles - 416.7 -4Z0.Sm:

Im·o .27~·0 90
but with most common attitude essent 9001LCA. 3% fi gr dissem pyrite, dec
Characterised by abund carb flecks &0 spots. - with depth. Some py in qtz-

I.:zn.·o m.o laS" No porphyritic felds noted. calcite veins & rimming frags
Alteration: Strongly cartonatised, with both pervasive carbonate & calcite - in breccia zones.

1=·0 l:z:7r.·z 91- (+_ qtz) in veins, veinlets, patches, amygdales & tectonic brecciil-fill. Trace sp in qtz-ealcite veins.
OCc veins to 40mm of grey 'cherty' silica with fi gr pyrite. - 420.S -423m:

12itl ;m.o 94- Weakly sericitised & v minor 1oC'il1 chloritisation. Minor v local silif. 2% dissem pyrite, dec with_.- C-. Minor films of greasy talc-earbonate(?) rn.aterial On some fractures. - depth. Trace ctissem sp.

IZlIl·o 2i1-o 103 Structure: Lilrgely unbroken. Extensive zones above 422m and in basal - 423 -429m:
1.2m, of net-vein fracturing and tectonic brecciation annealed by calcite-qu. 1·2% dissem po & py, with trace

.28,. 0 .2£4-'0 100 - These zones at a" angles but gen are at !mY angle to LeA- - sp & rare unidentified black

.2U·o .2!7·0
Weak ~neation in places, prob cleavage: Orientated core measurement@ 423m: mineral (not magnetite).

I <ro (C) 64o/LCt>.@423m(dip300t0255oM). Amygdales here oriented 700/LCA - 429 -432.2m:

!L~7·0 :I.~·O 100
in opp sense to cleav. Minor dissem py.
Basal comact sharp & irreg, appro~ 2Oo/LCA, with sl brecciation of upper - 432.2 -433.5m: c-- -

1-~0'0 :I.~3·O I cro
surface or shale below & thin chilled margin on lava 2% dissem py.

-

2~·0 2%·0 100 ~ 032733: 424 -425m. A: Petrology B: W.R.Geochem.
-

29"·0 2.9q·o lOU -

12~·0 302·0 100 433.5 440.8m: FELDSPATHIC SANDSTONE • SHALE
.-0-'----- Lithology: Dark grey -

")02·0 ?oL·i /0<> Mainly fine feldspar-rich Silndstone, with lesser black carbonaceous shale. 4322 -440.8m:

3"kK 3llS9
Sst gen fairly massive, with grains all <lmm in partly-earbonaceouS matri~ that - 1% pyrite . mostly as fi gr,0<> also contains minor sericitic/chloritic volcanic material - dissem. Varies trom minor - _ ..

30"9 ~·o &., Sst contains tiny hags of black. shale.
to 2% (gen inc towards base). ~

. -- Alteriltior'" Mod-strongly pervasively carbonatised. Relatively few calcite - Minor drssem sp In 100mm
_.

1...·0 ;}IO'Z }S veinlets. SSl band at 439.7m.
Structure: Fine regular bedding in places: G80/LeA @ 439m; GSa/LeA @ -- Trilce sp in calcite veinlets

310'2 13/1-1 t, 439.7m (with fining uphole).
- in basal 1.2m. - 1--_._-f--- _. Unbroken except for mild frilcturing in upperroost l.Sm. with these fracts

~1I·1 h/40 97 centered on shear@ 433.8m: 400/LCA (same sense as bedding). Shear & rracts
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,14-'. "rO 100 contain minor ta1c-carb(?) material.
----- - -- Basal contact sharp, 6So/LCA (II bedding in shale adjacent to contact).

9.7-0 31'1-8 9" ---
31,.i >22-9 1<10 1---- -- >----

4408 ·447.75m: MASSIVE MAFIC VOLCANIC (DOLERIT£ DYKE?)

31;J.·9 :.u,·o 1 97 1--_. - --
Lithology: Greenish-grey. Poled gr, even-grained. Massive & uniform.-_._--
Ophitic-textured, with abund fine mineral with 51 fibrous habit.

32/,'0 ~9-D IDO --I-- SmaU equant feldspar grains visible in places. - 440.B -447.75m: --

:.:l?-o 3:12-0 100
Characteristic abund very fine carbonate flecking throughout. Mioor dissem pyrite

-- ~._- --_ ..- Small silif (or baked?) irreg vein-like inclusions of pyritic black shale above --J-

~-O "S"O
443.Sm.

100 -- Alteration: Very strongly carbonatised. Weak-mod chlorite alteration. --f--

33$·0 3!OI-0 '00
Abund highly irreg veins & veinlets of calcite(+-qtz) throughout.
Structure: Gen unbroken except for series of small shears 443.5 -'146m,

-Im·O 341'0 100 centered on filult ZOo/LeA@445.7m.
Bilsal contile, sharp & very irreg. Shale below is silif or baked for 10mm

;l4l·0 :\44-. 0 roo adjacent to contact..

I~·.Iw-o 100 - -

1347'0 )SO·o 100 447.75 - 453.0m: BLACK SHALE 1----

,~3-0
Uthology: Carlx:maeeous black shale. Gen non-caleareous, except for zone

3~·0 Ill() 450 -"5l.75m, where shale is calcareous & contains numerous thin beds of -- - +-----
1,'>6-0

limestone. 447.75 • 453.0m:
3>,-0 Ill<> 2S0mm intercalation of mafic volc (similar in appearance to unit above). 2% dissem pyrite - v fi gr

3"-0 391-0 100
451.75 -45Zm, with sharp but irreg contacts. in shale, eoarser xylline blebs

--- --- - Alteration: t-I-afic vole intercalation very strongly carbonatised. Common in calcite veinlets.

I~<;q-o 3i.z.o I'"
veins & veinlets of cak:;ite (+-qtz), m:>stly almost 1/ LCA, some of net-vein Sp>gn in calcite veinJets, overall

--- ---- tectonic breccia-fill type minor but more than in units above.-

3OZ.0 34>-0 97 Structure: Essent unbroken.
- 1---- --- Finely bedded, with some variation in attitude (esp above 449.25m where minor --

:3'$'0 3/.p, n v open folding evident - bedding here gen almost I/LCA). ----- -- I- -->---At 449.Srn, bedding GBo/LCA wilh cleavage lSo/LCA in opp sense

3107·3 1~,·3 100 Orientated core @ 452_4m (bedding): 600/LCA (dip' 30 to , 250M)
Basal contact highly ineg - two rock types are mixed together from '152.9

- -- ---- -~

3;1>·3 ,7/·0 93 -'1531 Sm, with some brecciation of shale at base -- -~I---

,71·0 37/-8 $7 -
"'37/-i 371'~ IO<J 453.0 - 4G1.7m: CLEAVED SERICITISED & PYRITIC FINE MAFIC

.72·3 f>7J-7 ~"
BRECCIA

Litholooy: Khaki-green. -- 453.0 - 461.7m: 1---

3n-7 37',8 100 5trongly altered & mineralized zone at top of main mal;c sequence (see units
5 -10% pyrite.
Fi gr dissem, both in matrix & --- ----

U·g :li'I-<J
below). 20ne has strong shearing or cleavage fabric & may be a major ductile

in some clasts. Dec clasts
100 fault.-- Alteration & shearing fabric strongest 454.6 -459.5m.

almost totally replaced by py

1>'7'l-9 ",lg3·0 97 Unit appears to be a mafic lava clastic that has been further brecciated
Others haye massive py rims

tectonically.
up to 2mm thick..

333·0 11'£-0 ,00 Rock comprises angular to sub-angular, sometimes irreg. friigs & clasts of mafic
Tr.lce sp-gn in calcite veinlets.

,"-0 Ictl lava. LaYil is gen amygdaloid 'II, except in uppermost 1m where lava is finely
Py dec to 2% at base.

~-o feldspar-phyric.
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381·0 3"ll·0 100
Overall, adjacent clasts are similar but not identical, which indicates they have
been transported relative to each other. ._-~ -

1M.0 m·7 94- Gradual inc in clast size with depth~ above appro)( 459m clasts <IV 5 ·1 Omm
with m,n size 30rrm, below 459m clasts up to 100mm. --

393-7 ""'·0 '00 Clasts occur in sericiticrnatrix with fine fragmental texture.
Alteration: Moo-strong sericitization. Patchy carbonatisation - locally

%·0 :m.' "'0 --
strong. Only minor calcite-qtz veining.
V minor local patchy silif. Rare trace fuchsite alt

>n., .j01·0 '00 ... - --
Structure: Shearing (cleavage) @ 454.7m: 1Bo/LCA (dips 880 to 2BOoM).

-
Cleavage@457.Sm: 38o/lCA.

--

4<>1·0 4<>3-~ '00 largely unbroken. Mild breaking around sheaf'3@456.55& 45745m (both

403-9 4<>7· 0
400/LCA). Shears & adjacent tracts faced with greasy talc-carbU) material.

'00 Basal contact rather arbitrary - gradual die-out of alteration & pyritization.

4<>7- 0 l4lz·z ?4- Sampling: 032734 -032739 (Assay) 453 -460.7m. ----_.

412-2 4-15"-2 1~7
~-

fl5"-Z· 14182 '00

-,
461.7 - 498.3m: AMYGDALQIOAL MAFIC LAVA BRECCIA

41H 4-1'l·0 'OIl Lithology: Grey-green.

14Il·o
Clasts of amygd;aloidal mafic lava in tuHaceous Il'liIUix containing abund small

</>2.0 'ao angular Irags of the lava & prob mafic glass.
Lava contains abund pale green ferromags & is occ finely feldspar-phyric. 461.7 - 466.5m:

422-0 4ZS'0 Irro Clasts vary from angular (common) to sub-rounded (uncommon), some have 1% pyrite. dissem but gen

~S:o ~.o
irreg shape<;; & others have delicate angular edges. conc in certain clasts.

100 ----. Av size of clasts approx 20mm, max +1 50mm, with clasts coarsest below 478m.

421· •
All clasts appear deriY'ed from the same basic lava type. but varying textural & 466.5 - 467.2m:

• 31·0 lCO alteration character in adjacent clasts indicates they have undergone some (prob 5-10% pyrite. dissem.

'HI· , 1434--0 '00
v minor) transjXlrt. In other places brecciation is pepperitic & in situ.

I
Alteration: Mod·strong c;arbonatisation. Calcite veins, veinlets & patches 467.2 - 470.om: -

434--0 1437·0 '00
scattered throughout. Most amygdales are calcite (others chlorite and/or 2% pyrite. dissem & gen cone

------- _..•. - sericite). in certain clasts.

137.0 14400 '00 Mod chlorite:>sericite alteration lhroughout.
Some lava clasts are silif. most notably in zone 485.25 - 498m. where creamy - 470.0 - 474.0m: -~--

440·0 144-3-0 100
---

bleached & intensely silif amygdaloidal mafic lava clasts are most abund clast 2·3% pyrite, trace cp
- -- - type Rims of these clasts are affected by chlorili5ation of brecci<l matrix, Dissem throughout. but cone -.

~·o lw,·0 100 indicating bleaching/silif pre-dates the chloritisation. Matri~ or breccia gen not in certain attered clasts

IM'.o
silif .

44'-0 '00 Structure: No visible cleavage or preferred orienT<ltion to clasts 474.0 - 483 Om:
Mostly unbroken. except for mod to bad breaking in faulted &fractured zone 467 , % dissem pyrite.

-

419·0 "'iII.·0 '00 - ·477m, centered on strong faults each with lOOmm chloritic shattered zones: @ --
,.~.o ,.,$".0 469.7m (100/LCA), 471.'1m (1 sO/LCA) & 472.sm (250/LCA). Many of the 483.0 - 498.3m·

100
..... -- -- fracts in this zone faced with gre<lsy talc-carb(?) material.

V minor dissem pyrite. I-- , --

~·O 4Si·0 '00 Bas<ll contact rather arbitrary - a very gradational merging into more-solid lava Rare dissem cp & sp.

.. ------ below. . -- -

14011-0 4'1-0 100 - --Sampling: 032740: A -(Petrology), 46sm; B -(W.R.Geochem), 464 ·465m. - ..-

44l·0 46+.• '00 1---
032741 - 745: (Assay), 466.5 - 474.0m.

_.- 032746: A -(petrology), 488m; B -(W.R.Geochem), 487 -488m.

#4-<> 1M.7·0 /00

1"'7,0 ,.i\l. a 17



•
PROJECT: ~16H P&iNr, ~0L6"1o\C HIlL EL

•
PASMINCO EXPLORATION

DIAMOND DRILL CORE LOG
GI1IPhIc SceIe 1:

IHOLE No. ~Hl>"

Page /I of.21

• o
C.
0:
C

CORE RECOVERY DESCRIPTION CODES

,,~ - -,- ROD
,,~ n,_ ( incl. LITHOLOGY, STRUCTURE & ALTERATION) Dep.. - MINERALISATION LITHO " ..,n lLTM

m m m m ,- Strucl. ..
-±Zb: o 473'0 10, f-- -

49B.3 - seOm: BRECCIATED AMYGDALOIDAL MAFIC LAVA -_._-- Lithology: Greyish green.
-----------

473'0 47l,0 /0, Blotchy. variably textured, coloured & altered sequence of amygdaloid,1I mafic -_._----
lav<! identical to lava forming clasts in unit abo\'e. Appears to be an 498.3 - SeOm:

..

47"0 479·0 97 autobrecciated lava with occ zoneS of minimally-transported breccia as in unit -
Minor pyrite, dissem & occ

.£ft.D 482·0 .-.
veinlets, patchy & dec

lOll lava contains small lime green epidotised ferrom3gs, minor poss small feldspar -
with depth - Haee only in

laths, and abund calcite or chlorite amygdales basal , 0-20m.
-

482·0 4tS'O 100 Most amygdales are very fine (av I rrm or less), but some amygdales above 535m _ Trace cp - some in amygd;!les.

~"O__ ~.O qi are up to , Omm in size. V rare small grains of sp

Rock comprises a patchwork. of highly-amygdaloidalla~(commonly carbonate - in upper la-15m of unit. - _.

~i·o +~I'O 100
-silica att & sl bleached), and more chlaritic & epidotised less-amygdaloidal

----- -- lava. - .

£1:0 14'l4'0 10>
These 'patches' rangf! from angular "ags <1 OITVTl up to zones of several metres.

---- Where rock is finely brecciated. the highly- amygdaroidal lava occurs as fl<l95 in -

4-94-'0 14Q7·0 100 'matrix' of chloritlc less-amygdaloidal lava type.
,

Alteration: Strongly caroonatised throughout, becoming very strong below
-

+97-0 >00·0 100 about 540m. -
Abund calcite (+-qtz) veins, veinlets & breccia-till, esp 543 -561 m, & 569

5'00£1 5"oJ'O 97 -S77m. -
Other alteration is patchy and controlled by the brecciation:

5"~·0 5"0~·0 100 Mod to locally strong chJOflte-epidote alteration and lesser silif. -

5"O'l'O 97
Chlorite-epidote alt inc below approK 540m, & silif largely absent 541 -572m.

5"0"0 Chloritisation strong around fault @ 511 -5 13.5m. -

S"l·o 5/2·0 103
Silif tends to pick out certain amygdaloidal lava blocks or clasts, but also occurs
in diffuse net vein-like zooes (sometimes with assoc pyrite). ~

,12·0 5150 103
Below 525m minor pink to red albitisiltion & hematisation occurs in patches,
often in i1SSOC with silif or i1S pink/red colouriltion of cillcite veinfets (Jiltter - ,----

5"1,· 0 5"18'0 97 very conspicuous 548 ·558m)
Structure: Gen unbroken. Minor broken zones due to shears & fracts at low -

Eli 0 .. 521·0 IllO angle to LeA
-

50Bm: shear lOo/LCA.

5'2/'0 5"7...·0 Q7 512.1 -513.1 m: Badly broken zone due to fault &, fract set 150/LCA.
-

52B.5 ·530m: mod broken due to fracts 30 -400/LCA in opposing senses.
.

524-'0 52:1'0 I"" 541 m: shear 1So/LeA. _ _ _ _.-~,

527-0
568.2 ·569.2m: Strong ductile fault Jo-3So/LCA, With mod broken zone 56B.5 I

5:.0·0 ''''' -569m. Texture of lavil breccia is lineated & disturbed 567 -573m and -

S~O·O 5;;,'0 I~
orientated core at 572m indicates fault dips to weSt.
Feldspar-phyric l<.Iva clasts of unit below appear @ 574.Sm & inc rapidly in -

5"JJ'O 5".lIo.O 'J7 abund. while amygdaloidallava clasts dec. Amygdaloidallava clasts in this b<.ls<.ll

section are gen silif Basal 'contact' placed at last appearance of amygdaloidal -

5"'0 5"b~'0 100 l<.Iva clasts.
-.--' -- -

.5.~·0 1=0 10, samoling: 032747: (A)-Petrology @ 53Sm; (B)-W.R.Geochem @ 534

·535m
- ..

S4-2·0 1546.0 go
---- e---.-------- . . ..• . .

!

S4-5"'0 15"48·0 100 -~ e-- e---' -"---' ----- - ---

15"480 $1·0 100
551-0 5"S4-'O 100
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554-'0 557·0 98 580 - S87.85m: PARTLY-BRECCIATED FElDSPAR-PHYRIC MAFIC
LAVA

- f-----

557·0 560,0 '00 --- litholooy: Dark greyish green. Massive. -
580 - S87.8Sm:

Characterised by abund small white feldspar phenos, <IV 1mm· Lesser small Trace dlS5em pyrite & cpo - -

5'(,0-0 5O~-0 97 fClTOmag laths. . _

66,·0 5iJ,·O /0, In places lav<i is very finely amygadaloidal, wIth these gen elongate & filled with

- chlorite (lesser calcite-filled). - f-------- .

56l.-0 ,1,9·0 100
Alteration: Strongly c.artxmatised. Mod chlorite>epidote alt.

-- Common thin regular calcite (+-<!tz & epidote) veins throughout. - -

Sb9·0 $72'0 98 V weak patchy slrrf, mainly above 583m.
-~ ..- Structure: Unbroken. -

5'7;1-0 575-0 100 Gradational change at base.
-- -- _.

$7~0 !m·O lOll Samoling: 032748: {A)-Petrology @ 586m: (B)-W.R.Geochem @ 585
- - -586m

-

~- 581-0 97 -

~I-O 5'84--0 97 -

~7-0 97
587.85 646.4m: PARTLY-PEPPERITIC FELDSPAR-PHYRIC

S8+-0 t.4AFIC ao DACfTlC?) LAVA BRECCIA -

SIll-O $90-0
Lithology: Dark. grey-green. Fi-med gr.

10<> Above base of faulted zone @l 611 m, breccia is obvious pepperite with angular - 587.85 - 600m:

~ 59,-0 /00
frags (some with delicate edges) of same finely reldspar-phyric mafic lava as in Minor to 1% fine dissem

unit .above, in II fi gr tuffaceous mnrix that is sometimes siliceous. In places - pyrite ('-2% py 595 -597m).

5q~·0 9lb-0 /00
matrix has net-vein form, and ocr 'veins' of cherty tuffaceous silica extend into V minor dissem leucoxene.

lava blocks. Lava contains II small chloritic amygdales in places. OCc frags with -

596·0 5'l'l-0 10<> larger qtz amygdales occur in this zone. & minor qtz grains to 2-3mm (loose 600 - 646.4m:
---- amygdales?) first appear within faulted section at about 605m. - Minor dissem pyrite.

599-0 bol,O I ~7 Below 611 m, texture of breccia is indistinct due to inc alt but appears basically
similar to upper part of unit except matrix is not as fi gr. However, -

w.·o 605-0 '°7 composition of many lava frags in this bwer section of the unit appears more
-

andesitic to possibly dacitic, with sl coarser feldspars (commonly albitised
.05-0 11>70 &0 and/or silif), more common qtz-amygdaloidal Irags & loose qtz grains, and rare ~ f--------------- ----

IbW·o ""'-~
,.~

flow-banded zones in lava: @ 630m (40o/LCA) & 637.7m (570/LCA), latter

- cootains large ovoid qtz i1mygdale. - ._~

Throughout breccia, lava frilgs range from 1-Zmm up to +500mm.
_..-

",,9~ .It-o /00 Alteration: Pervasive mod-strong chlorite »sericite alt, inc below 616m - ----_.~._-

~ 6/4-'0 'OIl
where it partly detextures the rock Sericitisation is strongest in faulted zone

--- GOO -61 6m, and at base of unit.
6/4-0 1,'1'0 '00 "-- Mod carbonatisation (less than in units above). with scattered veins, veinlets & v

--_.~ minor breccia-fill of calcite (+-qrz & chlorite). Most larger veins almost

"7-0 l.20-. /00 IILCA (some pink calcite in these)

b1JJ-0 l.z>-O /00
Patchy silica (+-albite) alt, v we;lk at rep of unit inc gradu;llly with depth.
Below 616m many feldspars are silif and/or albitised.

Ul'O (,:u,·0 '0<>
Strong sericite·bleaching+-silic;I ;lIt with minor fuchsite, around fault @ 609

---- I--- -611m. ----~--_.._._.

6.1b-0 i.2,-0 1""
Structure: Gen no cleavage visible, but weak lineation @ G44.3m: 420/LCA

.. _- I-- - prob cleavage.

b29-0 ~·O 100
Gen largely unb'oken (occ fr;lcts at low angle to LCA).
However, mod-badly broken 601 ·603m, 606 -60Bm, & 610 -611 m, ;lround

.~-O l.~$·O 100 strong brittle faults as follows:
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F,~ - .,. ROO F,~ ....... I inc!. LITHOLOGY. STRUCTURE & ALTERATION) De... - MINERALISATION un", ST~OCT ~'" -m m m m Lithology $"""-

lOa/LeA @ 601 -602.65m;
~~S-o (,31-0 ''''' --/- - --- -- So/LeA @ 605.8 -GOl.8m (v strong); I----

So/LCA@610.1 -6".DSm (v strong. with <Issac minor fuchsite).
-

.31-0 M-/-o ''''' These faults prob all part of single major structure almost IllCA --
641-0 '44--' 100

60' -611m.
- ~._ .. 0._- --e-- 641 -645m core sl broken by series of small shears & fracts ! ILeA· prob one --- I--

64-!--0 647-a lao single minor structure.

4(-0
Fairly abrupt change in breccia type at base - no clear 'contact'.

6sa-0 'l8
Sampling: --

O!C-o (,$3-' 98 - -- 1--
032750: (Petrology) @l 597.5m (qtz-amygdaloidal lavel clast - dacitic?). I--0----.- - 032751: (Petrology) @ 637.7Sm (flow-banded zone in laY<! - dacitic?). - --

"'5'3'0 05<.-0 100

_o5l>-o 0>9- 0 100
646.4 - 666.5m: STRONGLY ALTERED DACITIC TO ANDESITIC

oS'-O 6i.:l.O 100 REWORKED VOLCANIC BRECCIA

1,62-0 0"-0 /00
lithology: Dark grey-green with pink patches at top. cream below 6SB.5m 646.4 • 666.5m:
Hard to " hard. -
Silicified & bleached probable epiclastic, with blotchy appearance due 10 Strong

V minor dissem pyrite.

""-0 (,"'.0 100 Rare trace cp & gn.
alt overprint of plim3ry breccia texture Primary texture is heavily obscured

(,6'-0 1.71-0 100 by alteration and deformation, rendering rock difficult to identify.
Unit characterised by:

671-0 074'0 ,ao , Variable (pass p:llymiet) nature of adjacent clasts (indicating clasts

074--0 1,7l0
have undergone some transport).

'OIl
Silicified & albitised orange-pink feldsp<lr-porphyritic lava clasts i- ----- (prob dacite).

(,17-0 bSo-o '00 • Larger & much more abund feldspars than in unit a/xlve. --I---• ApPilrent 'washing' (depletion of fines) in parts of the breccia matrix.

6'0·0 (,ll,-o 100 unit comprises angular to subrounded & diHuse, frags and clasts from

,,83-0 (,ll(,-o 100
2mm to , OOmm, of: very common apparent dacitic lava (ooth coarsely feld
-porphyritiC & fi gr non-porphyritic types): lesser finely feldspar-phyric -

I,~I,-o 6iq-O I(l()
mafic lava similar to that in unit aoove; qtz-amygdaloidal (diicitic7) lavas; •
(vein?) Qtz. - -- ----

,,~'o 1,'12-0 100
Clasts coal"5est in middle sections of unit & finest towards base.

--- -- Clasts occur in silif or chloritised matrix containing relds, {albitised &/or

IIiJa.-o (,9$00 100
- -- - ------

silif), to 3mm. av 1-2mm, & v minor Qtz grains same size (loose amygdales?).
f---------- --- In places (eg: 650.5m), matrix contains abund densely-packed loose feld xyl

1,9>-0 I,~-o lao grains & small lithics, and is almOST certainly epiclastic.

1."0 171>1-0 100
From 650.8 - 652.2m breccia matrix coot<lins blob'.> of deformed grey shaley
chert.

1701-0 f70..·0 100
Above 650m there <Ire ace lanes of mafic brecci<l identical to unit above.
Alteration: 5trong silica-<llbite alt, with silicification, bleaching & -

I 704--0 17"7·0 100
sericitisatlon of both clasts &- matrix becoming v strong 658.5 -665m.
Mod chlOfite>sericite alt above G58.5m, with chlar dec with depth. f---~ - -I

1707-0 17/0-0 100
Weak carboll3tisation, strongest towards both contacts. V little veining.

-- Structure: Unbroken. ---

1710'0 171}-0 9f In places rock islineated & deformed by flow-like fabric (IXlSS 10 with cleavage
.- --- overprint?):

1713-0 17/(,-0 100 100JLCA@651.4 ·65Z.2m; 300JLCA @ 6S3m: ZOo/LCA@ 658m;
- ---- e---- Definite deavage: 42oJLCA@650.6m; 1Oo/LCA @ 659.5m; 1Oo/LCA .. 663m.

!17/(,-0 7"-0 100 Bas;ll 'contact' not a lithological change. Put at base of v strongly silif" bleached
mne.
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Sampling:
.•- --_. "- 032749: (A: - Petrology, I§) 650.5m); (8: - W.R.Geochem, @I 650.5

722'0 17-,5'0 lIiV -651.4m).
032752: (Petrology), @ 653.6m (dacitic Ia ....a c1<1st?).

7J'·0 11li·0 100 032753: (A: - Petrology, @ 659m): (B: - W.R.Geochem, @l 659 -660m).

7.28·0 1731·0 102
.~

nl·O 1734-'D 98 666.5 695.4m: FINE POLYIo4ICT EPICLASTIC? VOLCANIC BRECCIA

734-'0 1737·0 100
lithology: Greyish-green. Hard.

r---' A debris-flow deposit of probable epiclastic Origin given its conspicuously

n7·0 174'>·0 100
-polymict nature, although no layering Of obviou<3 reworking. 666.5 - 69S.4m:
[jthologically appea~ similar to unit aoclVe, but 10 texture is rn::)fe distinct due Minor dissem pyrite (more

740'0 174-,·0 Itro to reduced alterati:ln and deformation. than in unit above)..- Rock comprises angular to (less commonly) subrounded altered variable volcanic V minor dissem Ieucoxene.
74"0 17#,0 100 clasts to 751'M1, av approx 5 -20mm, in altered tuffaceoos matriJc with sandy

(felc!) ~Iithic component. Clast size dec towards base.

7#'0 174-'·0 IIX> 51 rounding of clasts appeal"3 due to clastic tr.msport.
Clasts & matrix are feldspar-phyric, with felds av 1-2 rnrn. Gen matrix is more

74-'·0 17$"200 /00 feld xyl-rich & chloritic (pass andesitic), than the clasts which incl much

7'2·0 ,755·0
sparsely feldspar-porphyritic dacite.

lOll Dacite clasts highly silif (+-alb), pale apricot, cream or khaki-grey, geo

7"-0 17$"l·0
spal"3ely feldspar·porph but also fi gr & non-porph. Some clasts have r.ldial

''''' cracks, or are cut through by thin regular cOmb-structured qtz-carb veinlets

175~'0 7,;0'" 1IX>
which do noe elltend beyond clast margins.
Rarely, the daCite exhibits flow-banding.

I7r.:,,, 7(",7 'DO
Other clasts are mainly chloritic abund feld-porph lava (prob andesite).

-- Similar material makes up much of the matrix & variable alt of this forms

17'>-7 7(,(,·g 100 'pseudodasts', similar in appear.lnce to (he ch.loritic lava dasts.
Rare clasts of Qtz or calcite-amygdaloidal lavas

17.. i 7(,9' '7
670.4 -670.9m: Fi-med gr chloritised mafic dyke with calcite-filled

17"" 773'0 94-
al'Tri9daies & v irreg contacts almost /ILCA
Alteration: Mod-strong silif (+-albite) alt ot both clasts & matrix above

77,-0 77(,'0
674m, dec gradualty with depth to weak at base.

10,
c-- Mod·strongly carbonatised (51 patchy & weakest at top of unit).

177(,0 77'·D
Mod rhlorite>sericite altsmall fault IILCA 689.9 ·691 m

100 Basal contact fairly abrupt but gr.ldational Flow lineation in breccia Just above _

771·0 7&2·0 103
contact is 350/lCA.

"

17h.0 7&4'4- 9'
Sampling:
032754: (A: -Petrology @ 6B7.6m, of flow· banded poss dacite lava clast); -

~·o.
(B: -W.R.Geochem @ 687 -68am).

~ -

-
695.4 709 Bm: FELDSPAR-PHYRIC (ANDESITIC71 LAVA -Lithology: Grey-green.
Very difficult to identify rock type due to alteration & lack of distinguishing - 695.4 - 709.Bm:
features. V minor dlssem pyrite.
Massi'we, med gr, feldspar-phyric volc with abund white or pale pink feldspar - V minor dissem Ieucoxene
laths (av 1mm) In altered groundmass. OCc v small irreg qtz patches S. grains (leucoxenised manes?).
(to 3-5mm) • these prob amygdales.

o
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._,

ALTN

m m m m ~ ....... •..
Massive nature, relatively even texture, & poss amygdales, suggest rock is lava.

. ----~ V..riations in alteration pattern may indicate lava is bre<:ci;ned in places. _ ..- .- -
Rare small (to 12mm) frags of fi gr silif & Ol.tbitisecl dacite in uppermost' .2m &
lowermost a.Sm. ~

Alteration: l.4od pervasive carbonolte-chlorite-sericite alteration, with weak
---- patchy silica-albite alt. Carbanatisation becoming suong at base. .- --

-- -
Minor qtz-carb veins at all angles.
Structure: Unbrok.en except for mild breaking around small sericitiC shears ~ -- - 1---
, 0-1 So/LeA @ 703.3 -704m, & 707.2 -707.6m.

- Basal contact sharp, 1So/LCA.
~ ..- r-

--- Sampling: 032755: (A: Petrology @ 699111); (B: W.R.Geochem @ 699-700m).

--
709.8 729,1m: DEFORMED • ALTERED FELDSPAR-PHYRIC

VOLCANIC (PRQBABLY A POL YMICT VOLCANIC ~

~ 709.8 - 729.1 m:
Lithology: Grey-green, with creamy patches. Hard. ~ V minor dissem pyrite.
Original rock type almost impossible to identify due to alt & deformation

- producing a blotchy 'pseudoclastic' te~ture.
~

V minor Ieucoxene.

Unit largely comprises an alt & lineated volc rock cont<lining abund feW I..ths to --2rnm • prob either coherent andesite lavOl or sizeable blocks & clasts of Silme. - -~ - _.

But unit also contains minor identifiable angular frags (to approx 25mm) of
silica-albite alt fi gr felsic lava (prob dacite).

.... ~ --

--~
These features suggest unit is a palymiet volc (lava) breccia _.-. ..... -
Alteration: Mod-strong chlorite-silica-carb-sericite alt, often in small

-

patches - pass overgrowtils on original clasts. ~

Silif is patchy and strongest in the creamy ble zones. Silif sometimes
-- ._--

accompanied by trace albitisation.

_.--
Mod carbonatised. except for basal 1.3m which is v strongly calbonatised &

1-. characterised by unusual purplish-brown colouration. ----

--- - ...
Below 720m carb inel dolomite(1) as well as the ubiquitous calcite. Minor qtz

'---.--earb veins & veinlets. ----- - --- -_. . __ . -

-~ I-
Structure: Mod lineated throughout (pass a primary flow feature overprinted
by a weak cleavage): 300fLCA@ 71 1m; 2Oo/LCA@715.5m: 350/LCA@ - -- .--_. ..... --

725.5m
Unbroken except for mild fracturing ZOo/LeA @ 715.8 -7168m.

~-- --_.__ . - -

-
Basal contact irreg & indistinct, 728.95 -729.15m (appro~ 2Oo/LCA) .. '-- -

-

- -.---~ -~- .. -- 7'29.1 730.Bm; MAFIC DYKE .~ - -

lithology: Gl'"ey-green.
Massive, med gr. With abund small «1 mm) dark green & light green ferromag _.~ ,-- ,- --_. -.- --

..- -- ----

laths in chloritic groundmass. 729.1 - 730.8m:
------ - .. Finer-gr & non-amygdalojdal upper & lower selvages UP to 300mm wide. -- V minor pyrite. ..

_.- _ ..- _._-
Conspicuous ovoid calcite amygdales to 15mm concentrated in central pan of ----dyke, elongated SOc/LCA. -
Alteration: V strongly carboriatised. Mod chloritised.
Numerous calcite 'Veinlets.
Structure- 8as..1contact sharp but irreg, extends from 730.55 -730.85m.
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F,~

_...
>. ROO

F,_ ...... ( incl. LITHOLOGY. STRUCTURE & ALTERATION) ..... G_
MINERALISATION ""'" '''''''' ~'"

.,.
m m m m un....., Strucl.

730.8 747.0m: DACITIC VOLCANIC BRECCIA
, jthoJogy: Greenish-grey with pink tinge, & fine blotchy appearance. - ,_..

-_..
Poss similar to unit alx>ve 129m. However, 10 texture heavily modified by

-
730.8 - 747.0m:

. ..-- alteration & rock v difficult to identify. V minor pyrite. .- -

Scanered sparsely fek1-phyric, pink (sHica-alb alt), dacite lava frags occur in
poss more-andesitic chlantic volcanic material containing abund felds to 2mm & -

occ small Uthic grains.
Rare fi gr grey silic frags -Similar feJd-porph IT'\iIterial also occurs occ as frags.

- pass tuffaceous voles. - -
Fr<f9s are geo angular, often diffuse, av <30mm, up to 1501TYTl max & coarsest

.

--I---t-~ ~~ ~~. ----- ~. below 742m. -

True frags are vastly out-numbered by blotchy 'pseudoclasts' of alt material.
poss overgrowths on smaller frags. -
732.8 - 733.3Sm: Irreg mafic dyke almost IILCA. of similar composition to

....._-f---- unit abo.....e: fi-med gr & chlor-carb alt- -

Alteration: Mod-strong carb-chlorite-silica-albite alt, often as Small
patches and as diffuse overgrO'oVths on fr.lgs, cornm:lIlly producing 'pseuctx:lastic' -
texture.
Carb att strong above 735m, mod below this. Chlor cone above 138m. -

Silif (+-aJb) patchy & strongest in dacite fr:ags & in blotchy overgrowths on -
theoe.
Structure: V weak lineation - pass cJea...age (lineation nowhere near as strong ~

as in unit above 129m). SOo/LCA @ 134m.
At 742.9m: lo{?) clast orientation, 5So/LCA. -
Unbroken except for mild fracturing at basal contact.

~- -~~ -~-- Calcite-cemented thin fault breccia zone IILCA, 738.3 -741.4m. -

At base, a sericitisecl & brecciated zone at tOP boundary of mafic dyke - no clear
- ------ contact e'o'ident. -

Sampling:
-

032756: (A - Petrology @ 742.7m); (B - W.R.Geochem 742.5 -743.5m).
- -

- ---------" -~- -

..~ 747.0 - 752.3m: MAFIC DYKE - ---- ....
lithology· Dark grey-green Fi-med gr.

-- ~~~.--~~ Identical to dyke @ 730m. -

Abund calcite amygdales to lOmm (av 1-2mm) in chloritic groundmass 747.0 - 7S2.3m:
containing abund small ferromag laths. - Minor dissem pyrite.
~inor small feidspar phenos al'l:l occ small amygdales of feldspar. OCC qtz

-
Trace leucoxene.

amygdales.
Upper & lower dyke margins are non-amygdaJoidal and upper margin is finer-gr _

1---.- _..--- than rest of dyke.
Alteration: V strongly carbonatised. Mod-strongly chlorilised, with trace
sericite & epidote.

-
Common veins & .....einlets of calcite (rarely .. qtz). Rarely, cakite veinlets -
contain minor magnetite - dyke is otherwise non-magnetic.

+ Structure: Small she4lr 1So/LCA @ 747.6m, otherwise unbroken. -
I--~-- --------- --~ - -----

uppermost 0.6m is highly brecciated with calcite cement (an old brittle fault
apparently 41t low 41ngle to LCA). - .
Basal O.Sm line4lted (41PP4lrently laminar flow shear) 41pprox 5001LCA. II to
bas4I1 contact (sharp but $I indistinct).



•
PIlO.JECT;

•
PA.,MINCO EXPLORATI(.,N

DIAMOND DRILL CORE LOG

IHOLE No. lll{J>"

-'7 '" 21

• o
C.
C.c;
~-

CORE RECOVEIlY DESCIlIPTION CODES

F,_ ........ "'. ROO
F._ ........ ( incl. LITHOLOGY, STRUCTURE & A.LTERATION ) ..... G,_

MINERALISATION liTHO """'" <en '"'m m m m u_, StrUCI.

752.3 754.0Sm: DACITIC BRECCiA
1--. . f-.- f--_.- .. Lithology: Greenish-grey with pink blotches. - ----- _._,.,- .

Appears the same as unit above 747m except sl finer, with angular sparsely 752.3 ·754.0Sm"
feldspar-phyric silica-albite altered dacitic lava fJdgs av <1 Smm. to SOmm - •. -

rna'.
V minor pyrite

--- f------ f--- 10 texture again indistinct due to alt.
- - .-

Frags and similar-sized silica-albiTe blotcheS (pass alt 'pseudoc1asrs ' - ..
overgroWing origin<ll frags), are scattered through sam:1y-tenured qu-ehlorite

-- ~ _.-
matrix ContClining feld xyls ilfld lithic grains - these most clearly visible in basal _ -
a.2m.

--- - C----._ --- Alteriltion: Mod carbonate (" chlorite alt, with patchy silif(+-albite) - --

Some lrags are sericitised.
---+---. - - Structure: Unbroken - f--- ------- I --I-- ---,-

Basal contact sharp, 500 -70o/lCA.
- ----- ---+---_.1- -

-
754.05 755.15m: t.4AFIC DYKE 754.05· 755.1Sm:
, ithotogy: Dark green. Med gr. - Minor dissem pyrite.
Identical to dykes above. with abuncl ferromags in chloritic groundmass.
Calcite amygdaies only in central part of dyke, which has finer-gr non -
-amygdabidal selvages up to O.3m wide.

-Alteration: Mod-strong carbonate--chlorite alt. Some calcite(+-qtz)
...einlets.
Structure: Unbroken. Basal contact sharp but variable: 10 -3Oo/lCA. -

I-- . -

-
755.1 S - 7577m· HIGHLY ALTERED & DETEXTURED VOLCANIC

-PROBABLE DAcrnC BRECCIA -
lithology: Creamy-pink, except for top O.6m which is grey-green.
Haro. Vague blotchy appearance. -

755.15 - 784.4m:
..

Minor dissem pyrite.
A highly altered, deformed & detelCTured vole, almost unidentifiable. Minor but ubiquitous small _

i- The lesser-alt upper part of unit appears similar to breccia above 747m. Here, -
a few silica-alb alt dacitic frags to 30mrn occur in a feldspar-bearing matrix.

grains of laucollene

--~- Elsewhere the unit comprises oce qtz frags to 1Omm and shadowy feldspars. in -'
cleaved silica-albite-serici[e-C3rbonan! rock.

-- Alteration: Strong ble-albite-silica-sericite-carb alt, with mod chlorite alt -
in top O.6m. -Minor qtz-carb veins at high angle to LCA.

--~ ~--
Structure: Unbroken. Mod cleaved, ZOo/LeA. -
Basal contact indistinct & sl arbitrary.

.- -"- -

- ------- --
7577 784.4m: PEPPERITIC FELDSPAR-PHYRIC LAVA BRECCIA

--- .- .!J.!!J.2!2.m:. Grey-green: creamy-pink in places alxlve 765m. - -- ---+
A vole breccia. characterised by highly-angular frags (av <30mm, max 60mm).

--- - ~- of feld-phyric lava (abund porpt, feld laths av 1-2mm), in fi gr siliceous - --

--

tuffaceous breccia matrix comaining numerous tiny frags of non-porph lava
-- material (glass?).



•
PROJECT: HIGH FeJ>JT, ~1I\C HILL E1-

•
PA.:>MINCO EXPLORATIC-""

DIAMOND DRILL CORE LOG
G..-phk: $e_ 1:

IHOLE No. 1lI'.P'~

_18'" 21

• o
c.
(f,;

~

CORE RECOVERY DESCRIPTION CODES

,,- ....... .,. ROD ,,- ........ ( inc!. LITHOLOGY, STRUCTURE & ALTERATION) Dep.. "'- MINERALISATION uno<> ITRUeT ~.. -m m m m ""0"" .......
Breccia apPears to have formed by fragmentation of an andesitic (to dacitic?)

--- -~1--- lava - prob during quenching by cold water -
Most roc~ above 762m is detextured by major fault & is unidentifiable.
Alteration: Mod chlorite>sericite alt, with patchy silif - gen affects matrix -

but in many places lav3 frags are also sibf. Trace alb with silif.
Strong sericite-ble-sili1-albite alt above 765m assoc with major fault. -

---
Patchy carbonatisation - vel)' !ittle around 1'lUlted zone in upper part of unit.

-Scattered qtz-carb veins to veinlets, gen COnt around structures. ---
Minor magnetite in carb vein @ 7788m. otherwise unit is non-milgnetic.

-Structure' Regulilr flow-b<!nding in pl.ilces in intervills 769.4 -nO.7Sm

-- ---
(SOo/LCA), i1nd 783 -783.5m (400/LCA)

with i1SS0C ble-sericite-sihciI -
-

M<lJor brittle fault S-10o/LCA 75965 -760.6m,

----- 1---- -<lIb alt, <:arb-chlor filled fl<lcts. dete~turing & cleaving of adjacent vole - ----
(cleavage 200/LCA@ 76Sm).

---- f---~-- - ----- Badly broken in f.ilult zone, with some pug. SI broken in places elsewhere -
(mainly above 763.6m & 773-776m), by sericitic fracts & small she.ilrs assoc
with the major structure -

Sampling: -
032757; (A - PetroJogy @ nO.35m); (B - W.R.Geocnem @ 770 -771m).

-

-

END OF HOLE -

f---- -- -----

--

I---- .---

1---- --

--
f---

_._~. 1---' --

-- -- -- -- ._--

- --,,--._-- 1--- . -------~--~----------

- --- --

- e-----.
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PROJECT: HIGH PflfNr; l<J~ WILEL

•
PA...MINCO EXPLORATIO.~

DIAMOND DRILL CORE ASSAY DATA

IHOLE No. BHl> 3

Page l~ 01 :1.1

• o
C.
c..;
c:

SAMPLE ASSAYS (ppm unless specified)
% MMENTS

....- TYPO
F._ To Inlernl Re_" Go. Pb ~ A. Au. ~% ~ U % ,-~ M~ % I~ % C<m m m m "".

'/'l.InJo 21:4'0 ~O ~~I~ % '%,% '% % 4J}-;;;;" 'X~2PI&·· .285"-0 1·0 J~"L 3'S .0:.0')
- 21' ,.- is·, "4 "J) ,.,. ..., '.S! 1+0--=,---
~ I~ ~ '% %

-- ----- ---

f--- 731.t
.. "g·o S~ ~ ,% 'X % >% 2&'" :lli:<'_ "0 ~2 2.21> ""o·~ 'lO ~ ., '·SI ~'JS" ,." ,.,., ...----_.

~~I~~ ''J%:.~%%7%~X
--

7336 .. ..
C±~ ~o 1'0 bA. 9 = -~~ "., ,. 1-24 o'~ 71'- ---

------ 1--- '1- ._---- ---- --- -- -- _. --- -_ .._---- ------

0~27>4- >1'<1, NQ I 4-S,:o_ ts1::5" . H, 10~ 12S 174<' 0·8 0·008 -'... --- I---I
----

7~5 " 14S4-? fSl; ·0 ,-> !"I:. ._ ~29 , 122°.. I·, "'v·oog-- .. 1--------- '-- ._- . .._- f ------- ----- -----

-p,- .. .. .4-~~"- #7" ,., 12.j .24-0 560 "0 .(/J·o_t1
-- -----_ .._- - ,'--- . .. --

m- .. 467-5 459·0 /., 125 :29 ·7 0·7 ~~-- .-_. f-- 1---- .. ------_..•_----

738 57
",_u,. -'IS,. 0 #0" /.S' ,,. :Ii, <.O·S <6·ooi 1---- - .~-- ._--

739 . . +bO.(;- #/·7 1·2 '+, '7 9/ <O·S ..c::o-ooS --- ----

---- --
~ 3< ~~ '% % ~% ,~ %On74-06 >I'Ll, NQ 4<4'0 #"0 1·0 /lb 5 '"4- <o·~ SI. 'tH ,.1'1 ." ~" ·340 ,. /10

-------

03274-1 .. " 4"5 4<>7'(;- /'0 1:Ie 95 11>8 .0:.0'$ o·£lof
-------~- ---

74-2- .. " #l-S #9·0 I'~ I- --- liD 4<' ...'3.
'

.::.o-S "'6,008
.~

74-> " .. 4-69. 0 4-70" ,-S" 39 <(;- .!a... ",o·s <0001
- - ----- ._-_-.~ ..... 00. ~

_ 744- " " 4705 -}j?(j /'5" 95". <(;- _LQ~ « £loS'" <o·ooi
------ - ---_. ---- - ------ ------

74-5
.. -------

4P'0 j-J4-'0 _ 1·0
-- _:II <5 If':_ .or::: o· 5: <o·oo!

---- - _. ---'--

~ ~ .% >~ "% %
--------

~7·0 ~to ",oS" % % % %~W-~c-"- .. ,,0 /18 7' 285 SID 1"\0 S"~ -39 ...·0' •.., 2/0c:'..""___

~~ '!Y(%'%~% % %
_._----

... 7±p. 53+0 515"'0 1·0 '24- 218 49' "" o·s- 1% bboC-:"------"- - - >I' ", f1·:n

~}~ % 1~1'%5t(,.% % % ~_ ]H"- ,. " .585'0 58b'O /·0 +~ <S /5, " D-S <3 4" .." ." 20
-

%
1--

74-9, .. bSO'5 bS",.+ . 0'9 Il <S _11. <o-s 2< ~ ty;"3~ I!jt:, 0U..% % r~} '>.:s. '0.. I,..
.~ _c_-- --.

~~'~I'%%'~ % O~1+%
-_.

0327536 iSlo {,(fJ·O 17 '3 ",l).S: B8;:.. .. "0 <5
. ....320 ." ,.,. 5

--------

biro i, ~~U~ '%%%~ % ~~. ).ft.1 ., ., ~g8'0 "0 <S 2S " O·$" "
.1& ~7 ,. I S

------ ------- ---- t-- . --

--72i- " ~"·o 7.(jQ·0 "0- - - f-- . -- , --- ._--- - --- -- I-- ---

_75"~_ .. .. 7'12'5_ m?- /·0
----------1--- --------- ------ ----- ------ -- ------- ----- -- - --- .... - 1--- - --- - - - --

757 .. .. 17700 771·0 ,,0
------ .. ----- - -- ----- .- ------ ._-

L",boratory M,+l..AU Ut'E£1'~ Analyllc:al-Melhod ~ A/6 AI6 AIrS fI~ W Xli' XfF 'Iff 'f.i.F ><.~L,'tiF xeF xLF Xi.F -m---- . T ---- .------- --- --- ------ -S-- -S---
Job-No. D/1S'. 0174- Dale rAHIJAItf 1112- Detecllon-UrnIt ....g 2 < S5 ~ 5 D'S " 5" 3 5"

LI'1~1 •• ~.O~/.l!7-.....,.,,"-"'ItSJD. I'i"J
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PASMINCO EXPLORATION IHOLE No. lHID " I
PROJECT: HIG-~ p",,,,- DIAMOND DRILL HOLE SUPPLEMENTARY DATA

~Ll>dIlo""- HII-L"'- MAGNETIC SUSCEPTIBILITY READINGS -20 01 2.1

Ii", I p,,, ? I1w " II,,'. 4 Ibpc c P",.,(,
DOH No ,~ T. Reading

DOH No 'rom ,. Reading DDHNo 'rom T. DDHNo ,~ T. 00. No 'rom T. DDHNo from T. ReadingReading Rudlng Reildlng

D R ,
" s: .J ,,, ,

7 ·3 I

/
~ c /.' ~

,
0 7. 0 I

~. <. ·0,
7 /, ·1 r; 7

/
Q I I /. 7 " / 0,

.~ 7 7qc .
" 7 C / 0, C I 7 'J.',
" ./ 7 q , 'e

70 I

~.
0 q 'I~

'''' n' • 0 /. "", q • >1-
I l ·1

/ / q 7 ·6 ·Ib

I ~ , .I.l.
C / " , 3· 11,,-, J I I ~, '", c .k>, 4 4 I 0 7 b

"' ~ ~ ·Il.

5
~[.

, n ;

'" '"~ ./ IL ·1
7 ,-:j 7q .r, 0 "

0 1; .'-"
0

, , 'I .n X?~-O 7,
", f .' 0 , ;7< , ., ,

0 0
c'

0

l~ /' .nl_C '",
H- "1e " C..... -C " I "'- ,

5 , ?'y. I r 'CU· 7 0
,

"
//•.z ! ·n nl_ / 7!/.._ f' n I I n.
i:- • , , " " " C "h "":H-"l ·/'4 " J.; ~,I- 'f ''" 0 "~. 4 -I ~ ,0:1. .,";7 ~Z c~ , L ,

/ Q '. < ., ! 1~1_ /} ,'J' I' " 1:- 0 ,
7.],0 J
!

\-' ,- i I 7'1 i? I:' ~,;' I

" 0 10 ,
"" [> !

'<;." ~?'- , , I,,'" ( " I 1· 1 I
; 'j.-; ~ :";' ~ 7 ,I>i" .,
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PASMINCO EXPLORATION IHOLE No. &!!> '?> I
PROJECT: DIAMOND DRILL HOLE SUPPLEMENTARY DATA

MAGNETIC SUSCEPTIBILITY READINGS _11 at 2.1

"l t~'"'i
,~.

DDHNo From '0 Reading DOH No From '0 RNding DDHNo From '0 Reading

B "1:(:6·0 '" 1, b C l't-c 0
.0 .0 " 0-0

.0< n 022 Q-,

; " 0 "< ,,,,
2

-" ,,"0 ,, " '0 , 0->

I 0 D' " 0 0 • -, , , o 2, " , , '" "1~1 " 0-'
H 0 1o'l'!>U 0_ ," " o -, ~

, ,-, • 'W '~O 0- '2.:) SG READINGS
I """ ", , o 'ZI

- -lb 0- 0 ,
" 0 '..

" " ffO- ,," , , 0,'5 -

"
, _2 "0 '1" 1 .. ;;: o :)'1

5 -, 0 0 , BffO <~ 'S< O·:.~ DOH No o~, DRY _gill WET _1g1It Volume s. Commonl, • e " ,«< O·t'!'

"
, -0 0 He , , -b 0 ," 3, 0 • -0 0 " 0 " " ~ Q WWU

'" &I+D3 0 , _0 I'l ·:1.0 ,. '" 0·43-
5- 7

..--
~".'o '''-60 0

"
7b 0-'2.0

, I --
S p 0-0 , 0·15

0 " 001:' We, lb C' , 0 _0' 20 , 0

46'5"'0 .., 0- " 0 '1'1-0 0' 0 ,
." , 0 00 "

, ", 0 , < "B
"

0 "
, , H 0 "

"" " 110 0'
0 7

_8®~__~,_ _Q_~V

, ... 0 0J..l1.'Q. ..... .. HbU;
e,.~,b~OO -;:;;'0 In_ " 0

II<HtH '" 3-0 6~ .() Q -,(, -<, 0 C>-'~

,
t?!1D---.3 ,

~_'1:g---j~ 7 , .....

= z--o~
-R;, 3 0' /. ."(

I "~':\'
, . '0 0-':1.. 4 0 , •, , 0 0'1.'1. " , , .)"

" )0.) -0 0 . , 0 ," 210 \'

- l,oHt,",nln-~
, 0 .L' '(, 0 '10 >0,

I €HD3_.=J;r~..:.,?- 7/Q" QT~~~---'
" b 0 " ;<0rtCG ~~-.:.O _(l·DC- _, ,. , a , l

~
21

eo' 0 • "-,,, .2..:....7/,e" I -- . -
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APPENDIX 4

SAMPLE RESULT LEDGER - ROCKS & BHP DRILLCORE,

HIGH POINT

:112100
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Simple Sa",pl.
110. Type

Sample Type ;Pi.I~f;

Location

Pb

•
PASMINCO EXPLORATION

GEOCHEMICAL ANALYSES RE::CORD

METAL CONTENT Ip~rn unl ... '~.cir;edl

PROSPECT H!GJ1 1'b7.rr
PROJECT lou::;oMc HILL &-

•

" ~PI 1<>H-30'H_ IS 10 75 <I I 3.0 /8~ bO 1700 .'0> 13'70 2,,7 '·84
" UP, ,n'b-S7H" 20 10'-> '9'0 I 17'0 I.~ I,D 2200 2". 3·15 ,.s;,. "31

HP2 ,.7-7 -190~;2.0 ,0 7, < I S20 /11- /30 2!,0 0'05, 3'4'} 2'H I,ll

HP4A 274'0- 275.0 $" 5 50 <I 5"40 202 ! 8S 24-2> O'In .·10 3'18 2·50

I-_I-_I"HP,~:<-~A~ )9\1-+"~ :l<le..-If--',,,0+~='S"0'-+-"'--+-+-+'#<>=+-_-l-'1,,,3,-,+-"SO"----f-_f-'"b""OO'-+'l"-·.-.S"'-"+2"-·-"S4-"+-"0'-'.S;"'b¥2:=·~'t..+7-+___j___j------_1

s~ <dr, Skl2 '" - 13"S"M <$ IS I'" <I 1>0 Z?,6 :>0 24-,", ,... 2,S7 0'3b 3'$i $8CX-d.E9:.
.. Skl2 /4<->- 141·s;.. <> S 2.S" I 1-1-" /07 +> I~S"<> (J·JDJ ;"7 o.-u, '·37 MllLHiXl". <.k 17 lSI -1S'lM <$ <S >0 <I ! 110 2A. 260 970 /·873 /2-';0 0'47 0'''03 (<-""'"T"Mf' ) I-'-

i'tN1rl $El). ""/+<ABS CiJCH. ..PooJi PI", PI" p,,,, PI'" /'P>'. 1/... II~ ff", /I" 11.1 % '1. 7- I-'-
:nil N • //}32. ·60.07"[00 i

i\:i
I PAsM~ b> "'S ~ 0203 F"'" '''I. I ......

" /lL.vncM. M=<ll> I lIftS Ai+5 MS AIlS F/A i ></If 1GP-06 )</If )(/If IGP-,a Ki'-~ >'!'-,O< I(/-O~
0

._--

"""'
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APPENDIX 5

SAMPLE RESULT LEDGER-SOILS,

HIGH POINT

112102



•
Sample Type SoH..S

•
PASMINCO EXPLORATION

GEOCHEMICAL ANALYSES RECORD

f~1

PROSPECT HIGH POINT

PROJECT "ULGO~HILLEL

• o
:-',-:,.
i'.

Simple t~~. Location METAL CONTENT (ppm unles:llPlICili..n
No. T~p. (llHf G"'~)

"'"
COMMENTS

~lIl.r'ZllW 1M Po z. Au. 1!>... C, 1-1. IJi
'!IG60 i 7Jot»J / 4=' J' log ~2 0:, ..:::0· OOl 40~ 41 34 (., 0 _1f:.IAf<;

b/ a .. ,:; % 21 0·10 49g "\1 31 + (I.JNe 7KaoN D>/J..Y 1
~ II LJ75£ S 11 I' 0.• 2"5 ~IO 3q 2
,,~ e .. .. 7 .3 33 0.11 410 12- 51 4 :ray ml

" A 41S0. > " .3 0·5 20~ .. ,0 ,.~ .. 2 '''''/1.''' -,,,,Ob) ~Y h/AtJ/tS
LS 9 .. .. :; Ii II 0.• 2100 ~ 10 33 ~2 I~~ 1Ert:nf -TDB.Af. 1»3,o·",o .,,~

"'''
A 4125' 4 9 '2 O·b 144 ~ID 32 ~2 /tlS.NtlbJ VbJ N~ D2[16

", g .. 4- ~ IS 0." Iii ~ 10 33 ~2.

Loll A 4 IOO£. 4- q 12 0.11 154 '" \0 .3 "'2
bq 8 .. .. 3 4 14 0.' 23ll '" \0 39 4

3.'0'10 A A.01.· 4 , 1 0., 13b '" 10 2.q 2
~I II .. .. 3 5 II 0." lib ~ \0 21 S
'It. A A.oSo' 1 III 29 0·7 (4 255 IS .1 ~,. a .. .. 5' t. 9 oJI .sa. ~IIJ 137 ~ 10 ·3 3
14 A 402.' 5 q II O.l! -i "!t' 20' 14 43 3,. 8 .. .. 3 t. q 0·7 4 1.2 ~ 10 31 3
7b A 4000 E. 5 IS- 1< o. <- <0 of 2q3 ~ \0 4S +
11 eo .. .. 10 2.0 31 O.b 3.i '" 10 91 1

" !I aQ1s, q 33 21 0.4- "\55 Ii 5", t.
1q 1> .. " \1 3. 4' O·b I 'Ii!. \3 III 9

'31090 !I 39>0£ 9 29 42 1.0 I '\-32 11 q3 <-
III f!> .. .. II 22. 44 2·0 1414- ,4 n ~

8. A i sOZ5' 9 23 3\ 0·1 '344 \0 104 4
S' a I ,. .. b 22. 40 0·5 3211 '" 10 114 5'I

94 A I 3llso, 1 511 41 0.(., 30!. 12- 2.3l? 4
9<: 1> ,. I" 43 4- 0.1. ,,,,:> 12. 5. 1-
s" A 3'800~ II 75' 39 0·5 502 2.1 2"5 1., B ,. .. 11 !.Z Sq 0.1 434 21. '12 q

ss ~ 3'<0. q .Z 14 o." Zoo -leI 32 1

"' II I
.. " t. 43 12 0.'. 254 :<10 30 IS

1"""0 ~ 3"50' 4 '9 1+ 0·3 \01 E22, 39 \3-
~I B .. .. q 45 311 0·:1- 14g I4.:1- bg "II
q2 A :S1.00. .., 11 II 0.4 ,

1\5 13/0 23 I~.,-



• •
PASMINCO EXPLORATION

GEOCHEMICAL ANALYSES RECORD

Sample Type ~50='1.5=- rM;E 2

PROSPECT _-,H",'G",H-,-,-,'O",IN-"T _

PROJECT llULGOI\AC HILL EL

•

SOIL
LocallQn MSTAL CONTENT I~Q'" unlelllDecilitd)Sam~lr Sample

'" \l;~~~ (8M GlUt» C" ~ ~" 8a. M~ ~, H.
COIIIMENTS

I'b Z.... C< lS, ~ Sb $~

3\M3 1> 1aOON /3bOo. " n IS" 0·4 "'o·oo.! '%1 ns 2~ 33

•• 1\ / "3'S50 f g 35 11 O·b 'Ii ',3 4.4 1\
os 8 " " 1l.4 'oZ 4O O·~ 2Si ll'~ "" ~O

% 1\ 3soo~ 9 Z3 IS o·~ 93
'"

42- b

310.1 l!> ..
" " II, I • 0·4 ISS 11 2" 1 _ IF ""~ suU'"

~ ,'it'"'$< " Id'HS Id Id' M FfA I'Y~ I~ 1<
M' MS MS

32201 6 'l2oo ~ /3'00 l'. i- f. /,1 (,l,o '0 ..:20 "'. "'3 , "', I/IfW~N - t/<J6<M" /qQ/

02 6 1 3"5°' 4- "';- ;; 13D "" "'2 "'3 "'3 <.~ -"""/1-«5 h/ALYSFl> "ilY MlAUIP

0 II 3" 00 E " 23 10~ 4-So i <2 '3 ..:3 "'~ (.bOY' ~ h.mI, rT63 N'

" II "355U. 2 5" \0 3"0 S" 2 <3 "'3 <3 1113'0,60,08/60
oS £I :;.; 00 i. 3 10 2f1 3.." If 2 "'~ -:3 "'3 fM#tNw ;1M N' 0209,

ob 6 "34SQ t .. I<n 2~ 300 4-, <. <3 -:3 "'~
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• 032720

Mineralogy

SOCK CREEK

Albitised Volcaniclastic Sandstone

%

•

'.

quartz 18
plagioclase 50
albite-chlorite matrix 15
sericite 2
secondary Fe oxides < 1
zircon trace

This rock is a generally grain supported volcanic-derived crystal-rich
sandstone with a chlorite-albite-rich matrix. The clastic nature of
this specimen is evident from the closely packed nature of the angular
quartz grains (0.3 - 3 mm) and angular subidiomorphic plagioclase
grains (0.3 - 4 mm). The latter display multiple twinning and are
characterised by pervasive weak sericite alteration. The quartz
grains are typically fractured and display strained extinction.

The matrix between these grains is filled by very fine grained
chlorite, albite and minor sericite in which occurs more coarse
grained aggregates (0.05 - 0.3 mm) of intergrown albite and cWorite.
The albite displays weak clay alteration, which distinguishes it from
the sericite altered clastic grains. The chlorite occurs in randomly
oriented platy aggregates.

There are also a few idiomorphic grains of zircon and minor
granular rutile associated with secondary Fe oxides throughout the
matrix.

The later nature of the albitic matrix is clearly indicated where it has
produced overgrowths on, and filled in fractures within some
plagioclase grains. These are distinguished by the absence of sericitic
alteration.
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•
032713A

Mineralogy

BULGOBAC HILL AREA

Tuffaceous Siltstone

%

112113
19

•

•

quartz 25
plagioclase 10
sericite 1
quartz-chlorite matrLx 63
secondary Fe oxides 1
zircon trace

This sample is composed of fine angular quartz and plagiodase
grains (0.02 - 0.1 mm) and sparse sericite crystals in a very fine
grained matrix of chlorite, quartz, and minor secondary Fe oxides.

The quartz grains are commonly unstrained and the plagioclase
displays little or no alteration. Much of the matrix material may be
devitrified and recrystallised vitriclastic debris. The fine chlorite and
quartz aggregates appear to define arcuate fragments which
probably represent original volcanic glass (ash). The arcuate nature
of the fragments and their random orientations suggest the vitric
material was cool when deposited.

This rock probably represents the reworked fine portion of a subareal
or submarine silicic volcanic eruption.

The rock is traversed by an irregular network of quartz and quartz­
albite veins varying from 0.05 to 2 mm wide.



OilJ

•
032714A

Mineralogy

112:114 20

Fine Tuffaceous Sandstone

%

•

•

quartz 15
plagioclase 15
siliceous matrix 68
sericite <1
chlorite <1
carbonate 1
secondary Fe oxides <1
Zircon trace

This sample is composed of angular quartz and plagioclase grains
(0.02 - 0.04 mm) in a siliceous ash-rich matrix which contains minor
sericite, chlorite, carbonate and a few scattered euhedra of zircon.

The quartz grains are typically unstrained, and the plagioclase
displays weak sericitic and clay alteration.

The matrix is dominated by elongate, angular, randomly oriented
fragments of volcanic glass (up to 0.4 mm long). Most of these
consist of very fine grained recrystallised quartz and feldspar with
minor chlorite, and some are distinctly banded.

There are very fine aggregates of carbonate and isolated crystals of
sericite scattered throughout the matrix, the latter occurring in
random orientation.

This sample is very similar to 032713A except that it contains a
coarser grained ash fraction, and coarser detrital quartz and
feldspar.
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032715A

Mineralogy

Tuffaceous Siltstone

%

quartz 2
plagioclase 5
silicic matrix 90
sericite 3
opaques <1
chlorite <1

This is an extremely fine grained tuffaceous siltstone. It is composed
of sparse angular grains of plagioclase, quartz (0.05 - 0.1 mm), and
anhedral opaques (pyrite - 0.05 - 0.5 mm) in an extremely fine
grained matrix of quartz, chlorite and minor sericite. The matrix is
likely to be recrystallised silicic ash but elongate vitriclastic fragments
(up to 0.2 mm long) are less obvious than in 032713A and 032714A.

Fine isolated crystals of sericite are sparsely disseminated through
the recrystallised silicic matrix.

• This rock is a finer grained equivalent of 032713A and 032714A and
would have had a similar source and depositional history.

•
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Volcaniclastic Sandstone

•
032716A

Mineralogy

quartz
plagioclase
hornblende
pyroxene
chIoritk matrix
lithic fragments
apatite
opaques
carbonate
zircon

%

15
35
3
<1
35
10
1
<1
<1
trace

This is a very distinctive clastic rock composed of subidiomorphic
grains of plagioclase and apatite, angular grains of quartz,
amphibole, and pyroxene together with silicic and mafic lithic
fragments in a fine grained chloritic matrix.

The quartz grains (0.05 - 0.5 mm) are sometimes unstrained and
• sometimes display undulose extinction. The plagioclase shows weak

to moderate sericitic and carbonate alteration, whereas the
hornblende and pyroxene appear quite fresh, the former displaying
only minor replacement by carbonate. Both the hornblende and
pyroxene display twinning. The hornblende is pleochroic from
brownish-green to dark tan to beige, whereas the pyroxene is a pale
green colour suggesting a diopside-augite composition.

Euhedral apatite crystals (typically 0.1 - 0.2 mm) are unusually
abundant. .

•

The lithic fragments are predominantly recrystallised siliceous
volcanic glass. They commonly occur as angular, (often arcuate), to
subrounded, fine grained xenoblastic to spherulitic aggregates of
quartz and feldspar. Some fragments also exhibit axiolitic
devitrification.

There are also some mafic volcanic fragments with interlocking
plagioclase laths and disseminated opaque grains in a chloritic
groundmass.
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0110
The matrix seems to be predominantly composed of fine chlorite,
albite and quartz. There are also a few grains of pyrite, and euhedra

• of zircon disseminated throughout the rock.

The detrital minerals and the lithic fragments comprising this sample
suggest at least two principal source components. These are likely to
be a siliceous volcaniclastic rock which contributed quartz, silicic
lithic fragments and possibly some plagioclase. On the other hand,
the pyroxene, hornblende, plagioclase and basaltic lithic fragments
are likely to have been contributed by a basaltic to andesitic
volcaniclastic source.

The presence of pyroxene and apatite are consistent with derivation
from andesitic/basaltic rocks similar to the Hellyer hangingwall
basalts or shoshonites. A characteristic of these rocks is strong
relative enrichment in P20S (apatite), and the presence of Cr.:-rich
diopsidic pyroxene phenocrysts. The composition of the latter could
only be confirmed by microprobe.

•

•

The presence of hornblende phenocrysts in abundance is a more
common feature of the calcalkaline andesites of the Central Volcanic
Complex. In summary this is a distinctive unit which would be useful
for correlation purposes if it is widespread.
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•
032717A

Mineralogy

Pumiceous Sandstone

%

112118 24

•

•

pumice fragments 88
quartz
albite
sericite
chlorite

plagioclase 10
epidote <1
secondary Fe oxides 2
zircon trace

This is a volcaniclastic rock composed predominantly of
recrystallised silicic pumice fragments. These fragments vary from
0.2 mm to > 5 mm and some contain subhedral plagioclase
phenocrysts which are characterised by pervasive moderate sericite
alteration.

The tubular pumice fragments are characterised by distinctive
alternating layers of chlorite and quartz + albite after original silicic
glass. These fragments appear to be quite closely packed, and if there
is a significant matrix component it has similar mineralogical and
grain size characteristics to the recrystallised pumice fragments.

Some fragments are also characterised by perlitic fractures along
which selective chlorite and sericite alteration has occurred.
Secondary Fe oxides are probably after original magnetite.

The clastic nature of this rock is most obvious in plane polarised light
where the"random orientation of the banded pumice can be most
readily observed.

The relative abundance of plagioclase phenocrysts in a silicic matrix,
and the absence of quartz as a phenocryst phase suggests a broadly
dacitic composition for the volcaniclastic precursor.
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•
032719A

Mineralogy

Pumiceous Sandstone

%

pumice fragments 89
quartz
albite
sericite
chlorite

plagioclase 10
epidote <1
secondary Fe oxides <1
rutile <1

This is a volcaniclastic rock composed predominantly of siliceous
pumice fragments and which is almost identical to 032717A.

The tubular pumice fragments are similar in character and size as
those described for 032717A, and this sample also contains silicic
fragments with perlitic fracturing.

• The principal difference in this sample is the presence of a discernible
matrix component. This is characterised by a somewhat finer grain
size «0.05 mm) and less chlorite than the recrystallised pumice
fragments.

Plagioclase with pervasive sericitic alteration occurs predominantly
as phenocrysts within pumice fragments, but also as discrete detrital
grains. There is also some rutile and secondary Fe oxides spread
throughout the matrix.

The comments regarding the origin of 032717A also apply to this
sample. It is an epiclastic rock derived by reworking of volcaniclastic
debris associated with the explosive eruption of dacitic magma. It is
uncertain if the eruption occurred in a subareal or submarine setting.
However, the random orientation of the pumice fragments indicates
they were cool when deposited.

•
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032724

Mineralogy

Volcaniclastic Sandstone

0/0

26

•

•

quartz 1
plagioclase 5
pumice fragments 20
lithic fragments 20
silicic rnatrix 45
sericite 2
chlorite 2

This is an epiclastic rock composed of a variety of pumiceous and
siliceous to intermediate volcanic lithic fragments together with
some detrital quartz and plagioclase in a very fine grained
recrystallised siliceous matrix.

Angular quartz grains and subidiomorphic plagioclase crystals (0.5 ­
2 rnm) occur as discrete detrital grains within the matrix. These
phases also occur as phenocrysts within the lithic fragments.
Partially resorbed, subidiomorphic quartz phenocrysts and euhedral
plagioclase phenocrysts occur together set in the very fine grained
quartz-feldspar-rich groundmass of some silicic (rhyodacitic) lava
fragments. The plagioclase crystals throughout the rock are
extensively altered to sericite. Plagioclase also occurs as a
phenocryst phase and as laths in chlorite-rich clasts which represent
originally more mafic lava fragments.

Another common clast type is composed of alternating fine bands of
chlorite and plagioclase plus quartz which have the appearance of
pumiceous flow-banded material. Other chlorite-rich clasts have a
vesicular character.

The matrix is composed of extremely fine grained quartz and
feldspar, with chlorite and some secondary Fe oxides. Vitriclastic
textures are frequently apparent within the matrix indicating the
volcaniclastic (tuffaceous) nature of this component.
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•

•

•

This sample has been derived by reworking of a variety of source
materials including rhyolitic lavas and andesitic to basaltic
volcaniclastic material. The variety of lithic fragments and the
unwelded variable orientation of the pumice fragments precludes an
origin as an ignimbrite.
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• 032725A

TULLABARDINE GORGE AREA

Tuffaceous Siltstone

Mineralogy 0/0

quartz 2
plagioclase 3
silicic matrix 89
pumice fragments 5
chlorite <1
sericite <1
rutile trace
carbonate 1
zircon trace
opaques (pyrite) < 1

This is a very fine grained silicic sedimentary rock. It is composed of
angular quartz and plagioclase grains (O.02-0.1mm), and angular,
recrystallised silicic pumice fragments in an extremely fine grained
matrix of quartz, chlorite and feldspar with minor carbonate,

• sericite, pyrite and zircon.

The angular plagioclase grains are essentially unaltered, and the
quartz grains are unstrained. The recrystallised pumice fragments
(up to O.3mm long) are composed of very fine grained quartz and
chlorite in alternating bands which typify tubular pumice in these
rocks.

The bulk of the matrix is probably recrystallised finer grained silicic
ash dominated by fine quartz, feldspar and chlorite. There are small
grains of carbonate, isolated crystals of sericite, large anhedra of
pyrite, and minor zircon and rutile disseminated through the matrix.

•

This sample is very similar to 032715A, except that the latter sample
contains slightly more sericite, and the tubular pumice fragments are
more obvious in 032725A. Despite the slight differences, these rocks
have essentially identical mineralogy and textures, and would have
been derived from a very similar source.
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032726A

Mineralogy

Pumiceous feldspathic sandstone

•

•

quartz <1
plagioclase 10
silicic matrix 60
pumice fragments 15
lithic fragments 7
chlorite 3
sericite 2
carbonate 3
ZlIcon trace

This is an epiclastic rock composed of a variety of silicic lithic
fragments (including tubular pumice), together with detrital q\lartz
and plagioclase in an extremely fine grained silicic matrix.

The quartz grains (0.2-0.5mm) are unstrained and some retain
evidence of partial magmatic resorption. Plagioclase occurs as
relatively large (0.3-3mm) subidiomorphic grains which are variably
altered to sericite and carbonate.

There are two principal types of lithic fragments. The first are
angular, randomly oriented, banded pumice fragments (0.3-3mm
long). These are composed of alternating fine bands of chlorite, and
fine recrystallised quartz and feldspar, with minor sericite, granular
sphene and epidote.

The other lithic fragments generally occur as rounded to subangular
clasts (0.3-2mm) composed of very fine grained recrystallised quartz
and feldspar, slightly coarser grained (O.lmm) feldspar-rich
aggregates with subordinate chlorite and carbonate, or chlorite­
carbonate-rich aggregates which may have a more mafic volcanic
parentage. A number of the silicic lithic fragments have either
partially resorbed quartz, or plagioclase phenocrysts within them,
and they may represent devitrified glassy lava fragments. There are
also occasional angular lithic fragments of tuffaceous siltstone
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•

•

•

composed of fine angular quartz grains in a chlorite-quartz-rich
matrix.

The matrix is composed of extremely fine grained quartz and
feldspar with minor chlorite, and disseminated fine aggregates of
epidote, carbonate and sphene.

The variety of lithic fragments and crystal detritus suggests a mixed
source for this rock. The predominant source materials are dacitic to
rhyolitic volcanics and volcaniclastics, with a minor more mafic
component. The mixture of fine matrix, lithic fragments and crystal
detritus suggests this is some sort of poorly sorted mass-flow
deposit.



plagioclase 8
silicic groundmass 88
chlorite 1
sericite 1
secondary Fe oxides 2

01:-: 'et

•
032727A

Mineralogy

Dacitic lava

%

31

1.12125

Subhedral plagioclase phenocrysts (O.S-2mm) and smaller
plagioclase laths (O.02-0.2mm) are fairly evenly distributed
throughout a variably recrystallised silicic groundmass.

The plagioclase phenocrysts display generally minor alteration to
sericite, chlorite and clay minerals. The groundmass features
randomly oriented subhedral plagioclase laths and xenoblastic
quartz and feldspar aggregates (typically O.OS-O.Imm) in a very fine
grained Fe-stained groundmass consisting of very fine plagioclase
laths, chlorite and quartz.

• The relatively coarse xenoblastic quartz-plagioclase aggregates may
be the result of patchy subsolidus recrystallisation, or recrystallised
spherulites. Fine veinlets of sericite traverse the rock together with
narrow (O.lmm wide) quartz-chlorite, and chlorite-sericite-rich
vems.

The bulk of the textural evidence favours the interpretation of this
sample as a lava. The dominance of plagioclase as a phenocryst
phase, and a predominantly silicic groundmass suggests a dacitic
composition. As such, this sample is not directly comparable with
032713A, 032714A or 0327ISA.

•
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•
032728A

Mineralogy

Volcanic breccia

%

112126

•

•

lithic clasts 63
plagioclase 1
quartz <1
silicic matrix 35
secondary Fe oxides 1

This is a coarse volcanic breccia composed of a variety of silicic and
chloritised volcanic fragments (up to several em diameter), with
minor detrital plagioclase and quartz in a very fine grained silicic
matrix.

The detrital quartz and plagioclase occur as small (O.1-0.3mm)
angular to subidiomorphic grains, the plagioclase showing some clay
alteration.

There is a considerable variety of lithic fragments. However, the
dominant type appears to be devitrified glassy volcanic fragments.
Some consist of relatively large (0.5-2mm) subhedral plagioclase
phenocrysts in an extremely fine grained, devitrified quartz­
feldspar-rich groundmass. Many of the clasts have well developed
perlitic fractures and/or spherulites reflecting their original glassy
nature.

Some other clasts are composed of plagioclase phenocrysts (0.5­
1mm) and. smaller plagioclase laths in a chlorite-rich groundmass
which also features some aggregates of recrystallised albite. These
are likely to be fragments of more mafic (andesitic-basaltic)
volcanics.

In addition, there are fragments with the textural and mineralogical
features of the tubular pumice fragments which have been described
from a number of other samples in this suite.
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The matrix is dominated by very fine grained quartz and feldspar,
with minor sericite and chlorite, after original silicic volcanic ash.

• Much of the matrix displays relict vitriclastic textures.

Most of the clasts in this rock have analogues from the other clastic
samples, particularly 032726A. The siliceous pumice from this sample
is perhaps the most widely represented lithic type, being particularly
well developed in 032717A and 032719A.

This rock does not display evidence of significant hydrothermal
alteration in the form of sericite, chlorite or pyrite. However, there
are secondary Fe oxides disseminated through the matrix and within
many of the clasts which may be partly after original pyrite.

The matrix of this sample is very similar to 032715A, but contains
more secondary Fe oxides and less sericite.

•

•
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031384A

Mineralogy

quartz
plagioclase
carbonate
sericite
chlorite
kaolinite?

112129

This sample is a very fine grained, silicic, low-grade metasediment.
It consists of tiny angular grains of quartz, cryptocrystalline
fragments of volcanic ash, rare plagioclase (0.01 - 0.1 rnrn), fine
carbonate, sericite, chlorite and possible clay minerals. Many of the
fine quartz grains and devitrified ash fragments have shard-like
forms reflecting an explosive volcanic origin. Carbonate occurs as
very fine grains disseminated throughout the matrix and also in
larger (up to 0.3 mm) more widely disseminated aggregates
occasionally with subordinate quartz or chlorite.

• Fine grains of sericite are weakly aligned in two principal
orientations, at roughly right angles to each other. The finest
components of the matrix include tiny grains of quartz, pale green
chlorite and a higher relief, low birefringence phase which may be
kaolinite. The fine angular shards of silicic volcanic ash have
devitrified to low relief cryptocrystalline aggregates which are
probably very fine grained quartz and feldspar.

This sample is a well sorted volcaniclastic which possibly represents
the fines component of hyaloc1astite material from a subvolcanic
eruption of silicic magma. Alternatively it was erupted subaerially
and deposited under relatively deep calm water conditions.

•
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031386A

Mineralogy
quartz
plagioclase
sericite
chlorite
carbonate
graphite?

This sample is mineralogically identical to 031384A except that it
exhibits good laminar bedding which is defined by concentrations of
fine opaques (possibly graphite) with fine chlorite and sericite. These
layers alternate with paler coloured layers which are relatively
enriched in fine quartz and devitrified ash. This rock also contains
some larger (0.2 - 0.3 mm) sparsely disseminated aggregates of
?graphite.

Apart from the well defined bedding this sample is identical to
031384A and would have originated in a similar manner.
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031387A

Mineralogy

quartz
plagioclase
sericite
chlorite
carbonate
?illite

This sample is also very similar mineralogically and texturally to
031384A. Its major difference is the presence of a slightly higher
proportion of phyllosilicate material. It contains a similar amount of
sericite and chlorite as 031384A, but also contains a significant
amount of a pale-brown, high-birefringence sheet silicate - probably
illite. These platy crystals are typically bent but broadly aligned with
the sericite.

• These three samples (031384A, 031386A and 031387A) would appear
to have been deposited in a similar manner and may well be part of
the same unit.

•
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031385A

• Mineralogy

plagioclase
quartz
lithic fragments
chlorite
carbonate
matrix
ZIrcon

•

This sample is composed of angular grains of plagioclase (0.05 - 0.4
mm) and fine-grained, feldspar-rich lithic fragments in a very fine
grained matrix dominated by recrystallised quartz and feldspar. The
larger plagioclase grains exhibit albite twinning and only minor
sericite and clay alteration.

There are some very fine grained lithic fragments composed of
feldspar and chlorite, and variants rich in very fine chlorite or
feldspar with minor chlorite. Some chlorite-rich examples also
contain subordinate sericite.

The matrix is dominated by variably recrystallised xenoblastic
feldspar and subordinate quartz. Much of the matrix is extremely
fine grained xenoblastic aggrega tes «0.02 mm), but there are
numerous coarser grained pa tches of recrystallised xenoblastic
feldspar (typically 0.05 mm) which grade into finer grained material.
The coarser grained patches also occasionally have associated
relatively coarse grained chlorite aggregates. The rock contains
minor disseminated carbonate, a few rounded grains of zircon,
minor sericite and graphite.

The dominance of feldspar in this sample indicates a different source
to 031384A, 031386A and 031387A. The abundance of detrital
plagioclase together with feldspar- and chlorite-rich lithics (probably
after volcanic glass) implies an andesitic source. The relatively fine,
sandy material was probably derived from an explosive submarine

• eruption and sorting of hyaloclastic material.
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031388A

• Mineralogy

plagioclase
quartz
sericite
chlorite
rllit.1 e
lithic fragments
matrix
zircon
secondary Fe-oxides

•

This sample has substantial similarities to 031385A both in terms of
mineralogy and textures. The major difference is that this rock
contains a significant proportion of detrital angular quartz grains
(0.1 - 0.2 mm) in addition to the detrital plagioclase.

This sample has a similar range of fine grained quartzo-feldspathic
and chloritic lithic fragments, and similar very fine grained
xenoblastic matrix. This rock contains slightly more sericite as
dispersed platy crystals which are weakly aligned, and another platy
phyllosilicate (possibly illite). There are also fine secondary Fe­
oxides scattered throughout this rock and a few subidiomorphic
grains of zircon.

This rock is perhaps most similar to 031385A, but the increased
proportion of detrital quartz implies a mixed source involving a
more silicic volcanic precursor compared to the dominantly
feldspathic (andesitic) source for 031385A.
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031389A

Mineralogy

plagioclase
quartz
lithic fragments
chlorite
sericite
zIrcon
clinozoisite / sphene

This sample is most similar to 031385A and 031388A in terms of
mineralogy and texture. It consists of angular quartz and feldspar
grains (0.05 - 0.2 mm) with minor fine grained chlorite-rich and
feldspathic lithic fragments in a very fine grained matrix. The matrix
is dominated by xenoblastic feldspar and quartz, but contains a
significant proportion of fine chlorite and sericite, and a fine
granular, high-relief, high-birefringence phase. This is possibly
clinozoisite, but may be mixed with some sphene.

There are also a few subidiomorphic grains of zircon and a few
opaque (graphite?) grains scattered throughout the rock.

The similar mineralogy and texture of this sample to 031388A, in
particular, implies similar source rna terials and a similar origin.
They may well comprise part of the same unit.
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SU~lMARY

The present review, revision and update of gravity-magnetic and
structural interpretation in the Bulgobac Hill EL indicates some
interesting relationships within the northern part of the area.

A: HIGH POINT
The Mt Charter Fault in the High Point - Mt Charter area is a complex
structure consisting of at least two NNW-trending fault zones and
linking NW-trending elements. The fault zone elements have been very
active during volcanic episodes and deposition of the local Cambrian
sequence. Thffee is evidence for substantial variation in unit
thickness (both sedimentary and igneous) across the faults.
A locally deep marginal rift developed along the enlarged fault zone
- which is itself marginal to a larger rift structure. The .other
margin of the gross structure was, at one stage, the Henty Fault.
Mafic volcanics are piled against the western, mapped part of the Nt
Charter Fault and similar piles and changes are buried along the
eastern arm of the Nt Charter Fault - about 1 km to the east. Piles
and trend changes can be related to transverse features.
One such concealed pile occurs near the intersection of the Que River
ENE transform (? ) and the intersection of the eastern Mt Charter
Fault. Drilling of the least active part of this margin is
recommended in order to test the stratigraphy, leve.l of

'mineralisation if any and yet avoid extreme depths and thicknesses of
material in an initial hole. The target has been derived from a
balance of trend, gravity, magnetic and existing geological
information.

B: SOCK CREEK
Known mineralisation at Sock Creek appears to lie at the intersection
of the linking WNN arm uf the Mt Cl,arter Fault system (which appears
to be an old structure) and the local faulting at Sock Creek. The
site, itself, lies close to the Que River transform and its regional
setting may be importm,t (below).
A first attempt has been made to use available, subtle, magnetic data
to detect differences in sequences. This work has shown that it is
feasible and that the local porphyries are variable and dip west. The
assessment remains rudimentar:v but can clearly be improved with
addi tional local data and consideration of the transform position and
its relationship to the local faults.

C: REGIONAL CONCEPTS
An evolving view of the gross setting of mineralisation in this area
is forming which relates classic continental rift environments
including repeated superposition of tension and rifts with offsetting
and inversions in the same general I'egion between the late
Precambrian and Devonian.
The first developments predate the Pen~·uin Orogeny but others have
provided depositioTlul environments for various sequences of volcarlics
and sediment.s in a sequence of graben and half graben relationships
with inversion and uplift events during the Cambrian. Slight rotation
of the stress field from the west to north west during this period
accounts for the rotation in rift axes from N-S to NE. Although the
picture remains sketchy all significant mineralised sites can be
associated with rift margins (of various ages) and transforms.
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INTRODUCTION

These update notes expand, detail and revise work previously reported
by Leaman (1990) and (1991).
The first reference considers some of the regional implications of
the large magnetic anomalies in the region and which have sources at
moderate to large depths while the second considers some implications
specific to the drilled High Point area. The aim of the latter was to
check whether basalts occurred on botl, sides of the Mt Charter Fault
and whether any thickness changes were implied.
Both studies were very preliminary but suggested that Bome additional
data would be beneficial. It was established thaL magnetic data. would
provide assistance in appraisal of this complex area (High Point).

Grav ity data were also thought to be essential for sound appraisal
and might also provide a crisp view of the primary structures and
trends in the region. Such a view was necessary since the extant
aeromagnetic data suggested trends never previously detected in a
subtle magnetic field with a large or deep source and negligible
surface-derived character.

·The present notes provide a first interpretation, albeit
uncontrolled, of new gravity surveys and ground magnetic traverses
which extend beyond the confines of aerial coverage in the High Point
area. Both data sets are specific to the far NE of the EL only.
Limits are still imposed by the current coverage but the substantial
advances made and implied are described below.
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2

HIGH POINT AND SOCK CREEK AREAS

Previous drilling in the vicinity of the Mt Charter Fault, as mapped
and labelled by Komyshan (19861, has vroven that the structure was
active during mafic volcanism and subsequent deposition o[ shales.
Varied t}Jiekness developments allrl inter.Leavillg of lIIlits is suggestive
of growth faulting. All drilling has been concentrated in tllp area
near 388 000 mE, 5392 500 mN. The fault zone has also been found to
be complex and up to two hundred metres across.

The area is covered by a detailed ae["omagnetic survey by Pasminco
Exploration (report.ed hy Leaman, 1990). Unl"ortunately the sur"vcy WU8

terminated at. or very close to, the EL boundaries and the very
large\ long wavelength anomaly observed to the west of this area
obscures true base levels. None of the local rocks are of high
contrast and the magnetic field IS subtle in character. Several
gradient distortions are evident, however, and most of these are
shown in Figure 3. These gradients are generally oriented NNW or ENE.
Upward cc.ntinued magnetic data, combined with the 1981 Mines
Department survey, reveal the ree;jonal extent of some of these

"features and the limits of the lar~e anomalies. These limits, or
primary gradients, are also sl10wn in Fjgure 3.

Gravity data provide a means of unilillg these indicators and the
ext.ant geological control. ~Iuch of the area between the ~It Chart.er
Fault, as mapped, and the Henty Fault is regionally positive in terms
of residual anomalies. The zone, "hich includes Que River and
Hellyer, contrasts with the surrounding areas which are negative. It
is interesting that the regional magnetic responses are actually
negative where the gravity is positive and this demonstrates that the
origin of the fields is related to different geological elements; not
simply a mafic pile.

Regional considerations and review of a.ll previous interpretations
provided for this area as reported to Pasminco Exploration
indicate that the large m<'lgnetic anomaly to the west is related to
ul tramafic bod.ies iII the section. These appear 1.0 be absent, or very
much deeper, east of the Mt Chat't.er Fault. The reduced gravity
anomaly implies thinner Cambrian deposition to the \..Iest In

association with the magnetic sources. This is consistent with the
strong magnetic contrasts of the Eocambrian mafic and ultramafic
sequences and the known densi ties of all Cambrian and Precambrian
successions.
The regional allomaly patLer'n impliEs a thickcned anc.J denser' sequence
east of the Mt Charter ['ault (tc, the Henty Fault}. A possihle
Cambr inn rift.
The inc...:reased residual anomaly may reflect presence of thick shale
sequences or thickened mafic and ~E'ner~d volcanic sequences. None of
these formati.ons possess any significaill.. magnetic properties although
the basalts carl be discriminated i[J many instances even though the
contrast is subtle. This has not bet'n possihle her'e du,,= to the
limited coverage of c1etai.1ed magnetic survey. Possible residual
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effects related to basalts near the highway can be inferred but these
cannot be assessed since the anomaly cannot be fully defined.

Gra.... ity data proville a much better approach since there is adequate
regional coverage and limited areas of detailed coverage. The gravity
data base defines a major local positive anomaly about 1 km east of
the Mt Charter Fault. Most of it lies north of the Bulgobac EL and it
extends southward toward Mt Charter.

It has been possible to model knOlm geology, based on mapping and
drilling, near the Nt Charter Fault and work eastward. Four models
are shown in Figures 1 and 2 for E-W lines 500 m apart. Control is
only available for the southern lines. Other components of the 'model
have been inferred from unit distribution, lithology and pattern as
shown by Komyshan (1986).
Densities used are based on observations from various sources and
invol ve no extended presumptions. I n each case, gi ven the depth
ranges and dellsity assumptions employed the nlodel fit criterion is +2
mGal and it is not difficult to consistently recover this shift.

At 5392 000 mN the observed data can he adequately fitted with no
special features and thicknesses which are compatible with drilling.

"The 1I18SB balance does, however, depelld all tile felsic volcanics
exposed in the fold.
This mass balance IS stressed at 5392 500 mN where the mafic
volcanics must be thickened near 389 000 mE. I f the thickness of
felsic volcanics is retained then the mafic pile shown represents the
minimum volume. Drilling has shown that the units are variable at the
Mt Charter Fault. The major thickening must be east of the fault and
not close by. Review of ·the surface mapping shows that a pod of mafic
lavas has been mapped near this northing. ,\lodelJ ing suggests that it
thickens down limb. All models show that the denser rocl,s dominate In
the other limb altllOugh the effect is not well defined and may be
related to mass cOllcerltrlLlion iTI t~le synclille.
Similar effects and patterlls can be illferred ill more Ilorthern
sections as shown' in Figure 2. These are much more definitive and
imply a.n increasing thickness of mafic volcanics northh'ard. Even
allowing for a corlservative increase ill shale density to tile nlaximum
feasible without mineralisation the basalts remalll anomalolls. The
thickness indicated remaitlS the likely minimlinl.

The pattern of the interpr'etatlon inlplies
faulting duriJlg vol.canism, if not deposition
east a t' the clearly recognised Nt Charter
mafic sequellces may be involved.

that
of the
Fault.

the most active
shales, occurred
Both felsic and

•
Review of the all elements, including the gross regional trends,
occurrences of dolerite (Carnbr'ian?l anel thickness variabil.ity north
of Mt Charter - in both shale and basalts (e.g. near 389, 53931 ­
indicates an active growth fault system. The known Mt Charter Fault
represents only orle part of this: the western margin, although
sympathetic fracturing may have occurred further west (see trend
pattern) without any further development. The major rifting and·
extension is apparently east of the conceal.cd fault, or developed
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along it, and opening out to the north. Complex volcanic piles and
files are likely in this active environment.

I interpret this structure to be the active margin of a rift system.
The mapped location of faults in this area represent rejuvenations of
parts of it and the NI,-SE link west of Mt Charter is part of more
recent evolution.

It is interesting also to note that alteration near and north of ~lt

Charter is associated wi th this acti ve zone which is now merely the
site for two small streams. The dolerite of this zone also implies
intra-depositional activity prior to deformation.

Only the funnel portion of the active rift can be assessed "ithin the
Bulgobac EL. This appears to be an important zone. Why has the
structure fanned or split into several steps? Why do the regional
gradients wrap around to the NNE and appear to extend toward the
possible extension of the Jack Fault? Is the funnelling related to
the inferred existerlce of a transfor'm illLersection as marked by the
mlljor ENE trends. The economic significance of this is evident at Que
River, as are rejuvenations of the trenel.

-I conclllde tllaL the COl'l'idor was active ane! milleralised and that its
intersection with an active rift margin during volcanism must make it
highly prospective. This zone should be drilled.

These conclusions "ere reported by Memo on October 9.

Subsequent acquisition of ground magTietic data at line positions
8200, 8600, 9000 and 9400 N (see Figures 7, 8 and 9) with extensions
east of ti,e high"ay ·have enabled some comparIson and integration with
gravity data and conlpensation for tile termination of the aerial
coverage near the road.
The observed profiles are presented in Figures 4 I 5 and 6 and are
fully corrected for diurnal and base effects. The nominal station
spacillg was 12.5 nl.

Figures 4 and fj w(~t'e based on the ~ravlty concept and drilling
control at HP3. 'file gravity models have beerl based on more extensive
coverage and all existing drilling has been utilised.
It "as found possible to account for the level and character of the
observed profiles llsing a curve' fit shift of 30 nT and credible,
deDIOllstrable properties for the mafic volcallics.
Consideration of the regional magnetic effects (Leaman, 1990),
however, shows that this cannot be correct since it ignores the fact
that these four profiles are parallel to each other and the regional
anomaly grain. A dip line along 3500E IS necessary to evaluate the
base offset incorporated In each line modelled but this 19 not
available.
The aerial data was used instead bv selecting a profile whose
position overlaid that of 3500 E (see Figure 7) and from this it was
possible to estimate the regional gradient approximately as about 5
to 7 nT per tlOO m. I f allowance is now made for this base offset if}
eacll of the lines modelled some minor revisioJls are possible.
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These are !::iuggested in Fi~lIre 5 and may be compared 'dtll the original
presumptions of Figure 4. The calculated shift offset augments by
about 5 n'f per line and this forces both a chang'e ill implied contrast
and some variation in geometry of' the mafic mass. In i?ach case the
COlltrast becomes consistent (and lIenee "lOre credible tllan forced line
by line variations) and the form is systematic.
In summary, the sllift. offset at' ::W nT can only apply to the northern
line (9400N) and an offset of 45 nT (at least) is required for the
southern line (8200N). 9000N was not varied due to tl,e small scale of
changes implied but the presented model is not quite consistent with
the others as a fesult. There is no value in Q\'cr detailing at this
stage since all the other assumptions employed rna.\-' be found more
seriously wanting after test.

The primary. original interpretation is summariserl in Figures 7. 8
and 9. These diagrams present the estimated depths of the upper and
lower surfaces of tf,e mafic pile as thou~h it were a smooth envelope
(unlikely) and the likely thickness as isopachs.
Each diagram re[1resents a balanced ,judgment based on all the
information available. Some minor conflicts between the models and
data sets have been integrated on the basis of consistency and some
important warnings may have been missed.

Figures 7 and 9 provide the essential summations for initial drilling
purposes. These reveal that some deep drilling might be necessary but
that the main volcanic piles are located along the two arms of the Mt
Charter Fault. The largest is located near the edge of the EL within
the Que River transform corridor. A vent is indicated.

Initial drilling should, in my view. seek to avoid the vent position
for two reasons; the hole \,;j 11 need t.o ['et:1ch more than 1200 m in
order to test the sequeIlce. and ra]Jitl VUlCRllic accumulations of this
type are likely to have led to dispersed mineralisati.on rather than
ore body concentration. The close relationships between shale and
basalts near the ~lt CharLer Fault imply rapid deposition and very
active volcanlsm with perhaps little opror'Lurlity for accumulation of
slll[lhide~ in either sequence.
Figures 7 and 9 show, hO\..'ever, that It h'oule! hf" possihle to test the
conlpJ.0te str'atigr'al)h~ alld ~lny mlner~llsed elements \~ith B lnuch
slwl lOher hole l.ocat(·d IIC'"H' :\W} lOU L, :i:.F-):J GOO N. This site remains
ill L11C presumed miller'al isillC, Lranst"orlll '-_:or"rLUOJ> ;--H!.jacpnt to the vent
and dirpctly above the t~asLpnl ar"m of the CIt:lrtE'l' r'ift.

Some c()mm(~nt lS also necessar,\! about the spi ky character at' some of
the magnetic profiles. Sume of' this ["esponse is due to the e"\[)osure
or virtual exposure of tht> basalts. ]n othet~ cases tt". appears to be
related to flexure positions ~.:ltich seem t.o lie close to t1H~ eastern
arm of the Charter rault and rift. J I. is possihle that ther'e IS

addj tiona] rractur'ing in this belt and LllaL uxides and fluids have
passed into the strllct.ures. This \.,:ould certainly generate such l.l

patt(--;,rn. The effects nlay also rim the V('lIt position and may mark some
type of alteration I'Rlo. Tl,e proposed drill site will also test these
possibilities.
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SOCK CREEK

Figures 10 and 11 present low level (120 m dl'ape) magnetic data and
high level continuation (1300 m ASL) data in the Sock Creek area
using the only basemap available to me (Komyshan, 1986). It will be
noted that the gradients within the high level data totally ignore
any mapped surface trends allct are more consistent with some of the
variat ions noted in the low level data (NNW) which also largely
igllore the surface geology.
Leaman (1990) presented a first derivative presentation "hich showed
that the NW elements of the Mt Charter Fault as mapped near High
Point persist across the region to a point a little north of Sock
Creek and this position and orientation is reflected by .local
drainage. The change in trends associated with these large faults
must reflect some underlying 61' imposed controls and a NW-SE trending
feature must be present. Unfortunately there is no gravity data
coverage available which might shed light on these structures.

•
It is, however, relevant to note that the two holes of the old Sock
Creek drilling programs to show significant traces of mineralisation
(SK3, 5) are located on the projection of such a NW trend near the
intersection with the local faults at Sock Creek itself.

'Figure 3 suggests that the site might have potential since it lies in
or near the Que River transform corridor - if only the local controls
were understood. The presently inferred tr'ends are summarised In

Figure 3 and the critical node may lie a little north of the
prospect.

examination I have
in order to assess
were the detail to

well ,justify fur'ther
with the existing data
a lIseful interpretation

Gi ven that this area may
reviewed what can be done
the feasibility of making
be improveu.
Tllere is I}O dOllbt tl1Ut tllcre is mue!l to be ~aiJled frOllt improvi.!lg the
l{raviLy cC)'.leragc as discussed in tilt.' fullohing section 011 regional
set.ting. ThE.' siLp IS located at the mar'gin of a relatively positive
feature comparable to the larger Hellyer-Que River block and IS

structul'ulJy distinctive 111 a regional context. rilis cou~lin.g of
setting with fracture nodes and established trace mineralisatioll
should stress its value as a worthy pros~ect.

'.

The only substantial data set presently avaj lable is the aeromagnetic
survey a'ld l have selected two "dip 1 ines {ill teroms (jf tIle anomaly
itself) which extend across the ar(~a f","om SW-NE. The coordinates are
labelled itl figure 12.
Each pr'ofile was sampled In detail and plotted at lal"gc scale in
order to expose any hase level patterns in each constituent variation
on the gross effect. It must be noted that the major anomaly has an
amplitude of about 200 nT while the variatiotts rarely exceed 10 nT.
Virtual. residual profiles were extracted and are shown, with an
interpretation, in Fi~ure 12. There are undoubted imperfections in
this process but viable result;g Ilave been achieved which Sllould not
be underestimated or over-interpreted. I t is clearly possible to map
variations In the sequence, whether ~orphyries or not l and infer
dips. More extensive application of magnetic data is feasible.
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REGIONAL CONCEPTS

The following comments attempt to summarise current thinkiIllo{ on the
implications of long line modelling in the region and the nature of
setting controls upon mineralised sites.

Three long line models prepared by me in the past year are indicated
in Figure 15. These have yielded general forms of the type
illustrated in Figures 13 and 14. The line illustrated was modelled
as part of the present evaluation and is tile first to use the high
level presentation of the magnetic data.
All three versions of the interpretation, whether using ~tantle91

corrected residual gravity or 120 m drape or 1300 mASL magnetic.data,
yield the same consistent relationships.

•

These include a relatively shallow siliceous basement until the major
faults near the Hatfield and Coldstream Rivers are crossed. There is
then a substantial cover of Oonah type Precambrian on the siliceous
base. This may imply an older deep basin fill which prredates the
Penguin Orogeny (see Leaman, 1988).
All subsequent history is lateral and subparallel to these old
basins.

'The sections in Figures 13 and 14 can be transformed and seen in
terms of old grabens and half grabens formed prior to emplacement of
ultramafics - whi.ch act as a marker (as in the folds of the Huskissoll
Syncli ne) and further graben and half graben developments
subsequent to this pr'imary eady Cambrian deformation and temporary
term illation of basin development.
When seen in these terms the Dundas Trough is the redevelopment of
the western side of this extensional zone and the Mt Read Volcanics
occupy half graben ~nd perhaps local grabell positions adjacent to the
early formed eastern edge.
These developments Ilave been defornleJ and inverted ill the late
Cambrian and further rift development rlClS taken place near tbe
primary margins to east and west. In the east the ne ...... uasin wedges
contain the Ordovian conglomerates. and In the west the deepened
Dundas l'rough section of the Que Rtver near its confluence with the
Hat.field River. The Charter f(ift zonc is t.hus seen to be related to
bottl older anci younger extensioJlal regimes. The rotatiorl of extension
is also implied.

outboxmay

things emerge.

andbe extenslve on strike
of transform [Kults.
much more development two

Figure 16 suggests how volcanic °piles and fundamental relationships
can arise in this h'holly episodic extension;_d roegime. Invel'sion of
any of the basins or piles can lead Lo complex flower structures and
reverse faulting which can account for structures of the type
observed. Devon-ian magmatism with emplacement of granitoids and
associated def. ;'ltion completes this process anu' can generate
enha[lc:ed rever:-;., and thrusts. The laller are possible at any change
in the -extensi(j '<'quence where inversions may occur.
Nor-mal ·fault ~~l"l_' transformed into rever·5e faults in critical
locat ions.
Rift patterns need not
according to the presence
Although tbese ideas need

•
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It is possible to explain the basic elements of west Tasmanian
geology in this well established manner by basin evolution and that
the key structures (transforms and old rift edges) never die. They
are regularly resurrected either as inversion faults, stress controls
or are locally wrenched to form complex fault patterns. Certain of
them, namely those which have long periods of activity and which have
avoided simple lystric forms due to extensive rejuvenations and
reversal, tap deep into the crust or upper mantle. Transforms are of
this type. We should therefore expect that if such fracture controls
exist in western Tasmania that nodes and intersections upon them
would prove crucial to mineralisation. Figure 17 suggests that this
is indeed the case and furthermore that some other nodes exist which
might well possess exploration significance.

Much more thought is required 'on these topics .
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RE: MAGNETIC PROFILE - BULGOBAC HILL (LINE 4000N, 3440-4400E)

Due to considerable discussion about the nature of the northern
boundary of the Mt Read Volcanics near Bulgobac Hill and Mt Charter a
detailed surface magnetic profile was observed across the northern
slopes of Bulgobac Hill (Figure 1).
Diurnally corrected data have been tabulated below. Spacing 5 m.
A subsampled version (25 m spacing) of this profile has been
modelled. Preliminary review of this profile showed that it was not
long enough for reliable interpretation and that the volcanics, or
equivalent, were more extensive (magnetically) and that the true
boundary may be within so-called Dundas Group rocks .

Prior to a detailed interpretation a more regional view was obtained
using aerial data along the same alignment. The complementary
airmagnetic and ground magnetic profile interpretations are given in
Figure 2.
The two interpretations are consistent in terms of source style and
contrasts but there is an offset of about 150 m in position for some
parts. This is thought to be a function of airmagnetic line
orientation and density and the actual shape of the field at 120 m
clearance.
Both profiles are dominated by a gross regional effect and this has
been explained using a thin high contrast source at about 2.5 km
depth. This is an equivalent source form and is not presented as a
true geometry; simply one which accounts for the primary regional
response.

The detailed responses and sources are of low to moderate contrast
and narrow and depth limited. Some parts, as near A-B, are concealed
at depths of 500+ m. The detachment is probably exposed near the
contact with porphyry. The slab of porphyry may itself by included in
a detached slice. All dips are steep and to the west.

Using the regional indications as a guide the more detailed surface
data may be readil)' explained - with some minor posit'ional offsets.
All properLies and depth ranges are consistent, with respect to
surface .

This review suggests that the actual position of the structural limit
of the volcanics may lie near the porphyry contact 500 m NW of peg
3440E - or at least beyond the line end or contact between tuffs and
mudstone.
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APPENDIX 10

GRAVITY COVERAGE­

TULLABARDINE GORGE AREA

by D Leaman, January 1992
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I 3 JAN 1992
r~

FROM: D.E. LEAMAN. LEAMAN GEOPHYSICS

TO: PASMINCO EXPLORATION. Attention: F. 'Fitzgerald
G. Purvis

•

•

RE: CURRENT STATUS
GRAVITY COVERAGE TULLABARDINE GORGE AREA

Until recently the only gravity stations in the area
between Mt Block and Tullah were those acquired by the
Department of Mines and Mineral Resources as part of its
regional Mt Read Volcanics Project survey. These stations
have a nominal station spacing of 1 km_and were observed
to regional specifications. They may be identified in
FiR\lre 1 as those st~tions with a diagonal cross.
Com!> i lations based on them appeared anomalous and
inconsistent in the Mt Block area but no evaluation was
possible until some infill had been completed.

Recent work on behalf of Pasminco Exploration has
improved the coverage in the region although still very
patchy and generally inadequate. The current coverage is
~hown in Figure 1. Some old stations (3 or 4 sites)
thought to be suspect are now definitely considered
suspect and are marked with (?). These were ignored to
produce the contoured version shown in Figure 2. The
nature of the problem is unknown but barometric
elevations may be implicated pending checking of control
points. All suspect values are too positive which is not
consistent with insufficient terrain correction or
gravity links.

The values plotted in Figures 1 and 2 are residual
Bouguer anomalies derived from the raw Bouguer anomalies
using the crustal separation process known as MANTLE91.
This has been done to improve ease of direct geological
correlation and ease evaluatioh or recognition of suspect
stations. All stations have been fully linked to state
datum, terrain corrected to a radius of 22 km and reduced
with a Bouguer density of 2.67 gm/cc. The contour
presentation should be regarded only as indicative of the
gravity field with the preseht coverage.

The compilation of residual anomalies has been overlain
on a geological base map in Figure 3.
The higher negative values in the south of the area, near
Tullahd, are related to shallowing of the Pine Hill
Granite Tor Granite and there may be some relationship
between the location of the Henty Fault Zone and the
change in roof depth. Most other features are very poorly
defined with present coverage but the significant
negative values east of Mt Block are based on a number of
stations.
The general negative values across the entire region in
which Cambrian rocks of various types are exposed is odd.
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All the Cambrian rocks have bulk densities in excess of
the Bouguer assumption and the average -'elevation of the
terrain is about 400 to 500 m. This means that residual
values should be positive. Part of the negative effect
can be assigned to diffusion of the effect of the
batholith to the south and south west of the area but
this cannot explain the deeper low values.

Several previous analyses undertaken for Pasminco
Exploration have implied siliceous basement at shallow to
moderate depth in order to balance the denser Cambrian
sui tes. The new work would certainly i.ndicate that ·this
relationship persists at least as far west as Boco.
Local, more negative effects, may be associated with
siliceous lavas or intrusives, perhaps quartz porphyry
masses. Any relationship between lithology and anomaly
must await a more even coverage and better definition of
the gravity field.

•
If this data set is considered as an inset within a more
regional distril",tion then a number of trends, consistent
\.Ii th it, can be' recognised. They are not well defined in
the Mt Block area with present coverage but they are
approximately located. These are shown in Figure 4.

the
the
the

across
step in
called

into and
undoubted
has been

be continued
defined by an
mN and this

Three ENE trends can
area. One of these is
field near 5387 000
r'Boco corridor".
Another significant feature, which is associated with the
deep internal lows, trends NNE. This seems an unusual
trend in an anomalous location u'ntil the geological map
is placed in regional context. This is the trend of, and
extension of, the eastern side of the Henty Fault Zone
south of Tullah. The origin of lows along such a feature
are not easily explained unless there is extensive
alteration or acidic intrusion. Some inspection is
warranted.

•

The extant data do not justify more detailed reviewm, or
modelling, for specific targetting at this stage but are
certainly suggestive in regional terms. Proper definition
of the field, and any gross structural trends, in this
area requlres a general coverage in which four or five
stations have been observed in each grid square. It will
be noted that some kilometre squares contain ho stations
as at January 1992 .

D.E. Leaman
Jan 10, 1992
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APPENDIX 11

REASSESSMENT OF BHP DRILLHOLE EM

- HIGH POINT

BV R. Smith, November 1991



•
MEMO TO:

FROM:

DATE:

AN Lorrigan

R Smith

27TH November 1991

J12J82

•

REASSESSMENT OF BHP DRILL-HOLE EM

HIGH POINT PROSPECT

HP1

The area around HP1 appears conductive, with signal lasting as late as 10 milliseconds.

The response is very broad. The conductive source would either be a broad zone of more

conductive material intersected at about 400m down hole (not entirely consistent with the

data) or an off-hole conductor more than 600m away. The relative sizes of the responses

from loop 17 and 18 would imply this conductor is to the north or poorly coupled to the

field of loop 18. It is mysterious why the hole was not logged using loops 14, 15 or 16, as

these provide in section information. Loops 17 and 18 would couple best to bodies parallel

to section.

HP2

This hole is 200m north of HP1 and does not have a strong late-time response from loop

18. Once again, the response is significantly greater when the hole is logged with the

northern transmitter (17). However, it is hard to reconcile the disparity between the time

constants observed in HP1 with that in HP2 when loop 18 is used for both holes.

When HP2 is logged using transmitter loops 16 and 15 there is an indication of an off-hole

conductor at about 460m down hole and about 200m off-hole. Whether it is above or

below the hole (or even in section) is difficult to determine, but the latter seems likely. The

Ground EM data may resolve this question.

HP3

This hole was surveyed with EM 37 equipment using an unspecified high frequency. It is

therefore difficult to determine whether or not the ground is as conductive as for the other

holes. There is, however, a relatively conductive feature at about 490m down-hole which

exhibits "drive-delay" in early channels and a lingering positive response in the late

• channels. It appears likely this response is associated with a more conductive zone within

the black shales. The zone is probably of the order of 100m wide and (?) appears to have

been intersected.
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BHD1

BHP loops 15 and 16 should be adequate to log this hole with downhole EM. particularly if

the CRONE 3 component probe is used. Loop 17 or 18 could be useful if there is a

conductor parallel to section.

OTHER RECOMMENDED GEOPHYSICS

While the CRONE system is available it would be a good idea to try and use it to

determine the position of the possible off-hole conductors in HP1 and HP2. This should

be possible without using all five BHP loops for each hole. HP1 has apparently not been

logged with loops 14. 15 or 16, so at least 15 and 16 should be done. One of 17 or 18

should also be repeated. probably the former, as it appears to have the larger response.

The same loops could be used for HP2 and possibly even HP3.

All newly acquired data should be plotted using linear rather than logarithmic scales.
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APPENDIX 12

USE OF OBSERVED MAGNETICS BASE LINE 3500E

- HIGH POINT

By D. Leaman, January 1992
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Registered office:
3 HAI.UKA. STREET, BELLERIVE, TAS. 7018

All correspondence to:

~PO BOX 320 D, HOBART, TAS. 7001

Telephone; (002) 44 1233

Fax: (002) 44 6674

•
MEMORANDUM:

FROM: D.E. LEAMAN, LEAMAN GEOPHYSICS

TO: PASMINCO EXPLORATION Attention: F. Fitzgerald
J.G. Purvis

RE: USE OF OBSERVED MAGNETICS BASE LINE 3500 E AT HIGH POINT

on base, or
shift across grid

allowed
nT shift
relative

9000 9400
30 ( 35) 30
-15{-10) -15

8600
40
~5

Airborne data were used to estimate the regional gradient along the
grid in the absence of surface data along the base line. The gradient
was deduced to be about 5 to 7 nT per 400 or 500 m, decreasing to the
east. The models prepared allowed for a differential of this scale.
Final models for
lines 8200

45
o

Corrected data for this base line tie has now been received and
inspected.
My report describing an evaluation of surface magnetic data along
lines 8200, 8600, 9000 and 9400 N found that assignment of anomaly
base levels was critical if a coherent and feasible interpretation
was to be achieved. This was a reflection of the subtle magnetic
properties and anomalies of the area and their domination by a large
regional effect sourced to the WSW of the Mt Charter-Que area.

•
This was equivalent to a general reduction of 5 nT per 400 m. Line
9000 may be modified by the need for additional sources at its
western end and could thus have been raised by 5 nT (bracketed).

9000
228
-6

Examination of new observations along the
following base levels and shifts.
Line 8200 8600

234 230
o -4

across grid.

base line suggests the

9400
223 nT as base, or
-11 relative shift

These tables show that reasonable relationships have been maintained
for a satisfactory primary or preliminary uncontrolled
in te ['pre ta. t ion.

•
The differences between the original assumptions (reported and used
in interpretation) are greatest for lines 9000 and 9400 and any
future.revision of these lines should make due allowance for
appropriate shifts. The differences are small but comparable with the
very subtle responses observed and therefore crucial to reliable
interpretation.
The current interpretation, while surely imperfect, is better for a
near approximation of regional shift than would be any attempt
und~tiveor innocent ignorance of the effect.

D.E. Lea~an, Jan 3, 1992
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