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1 SUMMARY

1

Exploration on the Tullah - Sterling River licences in 1993-94 centred around the drilling of

three holes (MD1-3) totalling 617m, at Mackintosh Dam. MD1 intersected 0.12m of semi­

massive pyrite-galena, assaying 8.75% Pb, 0.07% Zn and 123 gIt Ag, in the target horizon

50m down-dip from the outcropping sulphide lenses. Adjacent holes MD2 & 3 were barren.

The lack of a footwall alteration zone, and other geological evidence, suggests the massive

sulphide lenses have been transported some distance from their source. No further work is

recommended on the prospect at this time.

On the Tullah Flat, hole MM2 (332m) was put down to test a strong EM anomaly in the Farrell

Slates. This anomaly was detected by the initial DHEM survey of adjacent hole MM1a in

1992-93, and fully delineated by further DHEM surveys in MM1a and Billiton hole RED86-1

this year. MM2 did not encounter any significant mineralization. A DHEM survey in MM2

determined that the EM response was from a unit of black shale intersected in the hole.

At South Stitt, a geological reconnaissance traced the "Henty gold deposit style" altered and

pyritic volcaniclastic float, located by exploration in the 1980's, to outcrop 150-200m east of

the Henty Fault. Despite their favourable appearance, soil and rock sampling has failed to

detect any significant gold or base metals in the altered rocks. No further work is

recommended here.

The 1991-93 aeromagnetics and gravity surveys were interpreted following completion of data

processing. Features haVing a major impact on the prospectivity of both licences include a

7km x 3km, apparently alteration-induoed, magnetic low and a partially-coincident shallowly­

buried spine of Devonian granite. These features are centred on the Henty Fault and extend

both sides of it.

A review of the mineral potential of the EL's concludes there is potential for volcanogenic

massive SUlphide deposits within and on the periphery of the magnetic low zone, at distances

approximately greater than 1.5km above the underlying granite. Areas outlined on this basis

• include: the northern half of the 5km long altered and mineralized Farrell Slates/Murchison

Volcanics contact on the eastern side of the Sterling Valley; the area between the Farrell and
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Murchison mines: and the unexplored western contact of the mafic unit on the western side

of the Sterling Valley.

Remobilised volcanic massive sulphides are also an important exploration target and best

sought in the vicinity of the Farrell Mines at Tullah.

There is clearly outstanding potential for pyrite and pyrrhotite-hosted Au-Cu-Sn deposits in

the volcanics and sediments above the 6km length of the Devonian granitic spine beneath the

Sterling Valley. Two sizeable sub-economic deposits of this type (Lakeside and the "Arsenic

Resource") are already known and the magnetics show there are at least three further

anomalies reflecting untested pyrrhotitic deposits, one of which is 800m long. Drilling is

recommended as a matter of priority.

Drilling is recommended to test the 5km long altered and mineralized Farrell Slates/Murchison

Volcanics contact zone on the eastern side of the Sterling Valley, the volcanogenic massive

sulphide potential in the area between the Farrell and Murchison mines, and remobilised

mineralization around the Farrell Mines.

Initial exploration of strongly altered zones in the Murchison Volcanics and along the western

contact of the Sterling Valley mafic unit. is also recommended.

It is suggested a task-force be set up to deal with non-prospect-specific aspects of the

exploration potential in the Tullah-Sterling River area, arising mainly from the implications

contained in the magnetic and gravity data. The primary aim of this task force would be to

generate target areas for exploration beyond 1994-95, bearing in mind the Tullah EL must be

reduced by 50% in September 1995.
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2 INTRODUCTION

Exploration carried out in the year to September 1994 on the contiguous 27sq km Tullah EL

22/90 and 48 sq km Sterling River EL 24/91, is detailed in this report. The mineral potential

of the EL's is reviewed and a future work programme outlined.

The two EL's cover units of the Cambrian Mt Read Volcanics along the Henty Fault in Western

Tasmania (Figure 3). The area is highly mineralized. with numerous basemetal and precious

metal showings and deposits. including several sub-economic drill-delineated resources

(Figure 4).

There has been a long history of previous mining (mainly small-scale Pb-Ag). and the area

is one of the more-heavily explored parts of the Mt Read Volcanics. Over 100 surface

diamond drillholes have been put down and a further 78 drilled underground in the old Farrell

Mines. Since the late 1950's parts of the area, particularly along the Henty Fault zone, have

been subjected to repeated and over-lapping geophysical and geochemical surveys.

However. some of the more-inaccessible areas such as the southern and eastern parts of the

Sterling River licence. have received minimal attention.

The previous mining and exploration history is outlined in some detail in Lorrigan (1991) and

Purvis (1992).

The main target of the present exploration programme is volcanogenic auriferous basemetal

massive sulphide deposits.

In the interval October 1990 to September 1993, prior to the current reporting period.

exploration carried out by Pasminco included:

•
•
•

•

High-resolution helicopter-borne aeromagnetic and radiometric surveys

A comprehensive gravity survey of both EL's

Detailed evaluation of the old Murchison Mine, including dewatering of the

workings below 3 Level and the drilling of hole MM1a (400.7m)

Relogging of 12 underground drillholes from the old Farrell Mines
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Geological mapping and geochemical rock sampling in selected areas,

including the Sterling Valley, Murchison Gorge, Farrell Range and along the

Henty Fault north of the Farrell Mines

EM survey of the barite zone in the Anthony power tunnel

DHEM survey of hole MM1a

Colour and black & white aerial photography and photogrammetric preparation

of topographic base plans over both EL's.

In the year to September 1994, work completed was as follows:

•

•

"

"

"
"

"
"

"
"

Drilling of four diamond drillholes totalling 948.6m: MD1, 2 & 3 at Mackintosh

Dam, and MM2 on the Tullah Flat.

DHEM surveys of the above holes, and repeat DHEM surveys of hole MM1a

at Murchison Mine and Billiton hole RED86-1 at Murchison River.

Mise 'a la Masse (and one-line IP) surveys at Mackintosh Dam.

Comprehensive interpretation (by Consultant) of the 1991-93 gravity and

aeromagnetic surveys.

Mapping and rock sampling at Mackintosh Dam and South Stitt.

Resurveying of old drillhole collars and completion of the drillhole survey

database for all 104 surface exploration holes.

Computerisation of full geochemical records for 46 of the above holes.

A review of the mineral potential of both EL's.
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3 TENURE

Tenure dataiIs fo r the TulJah and Sterling River licences are shown in Figure 2.

The Tullah El 22/90 covers 27 sq km, extending for 10km along the Henty Fault around

Tullah Township in Western Tasmania. An area of 4.95 sq km has been excluded from the

EL, including 3.4 sq km of land vested in the HEC and 1.45 sq km of Mine Leases held by

Pasminco Mining (the old Farrell mines).

The Tullah El was applied for in August 1990 by Peko Exploration Limited, a subsidiary of

North Broken Hill Limited. In September 1990 the El application was transferred to Pasminco

Australia Limited (of which NBH then owned 40%). The EL was granted on 20th October

1990.

The Tullah EL comprises:

Crown Land

Land vested in the HEC

Private Property (approximately 2% of total EL area)

Stale Forest - Multiple Use Forest Land

Crown Land - Deferred Forest Land

Mt Murchison RAP - Crown Land (about 5% of EL).

Sterling River EL 24/91 (100% Pasminco Exploration) covers 48 sq km around Mt Murchison

south of the Tullah EL. Sterling River was originally applied for as 42 sq km in August 1991,

but 6 sq km· to the SE of Mt Murchison was added to the application in October 1991. The

EL was granted on 10th January 1992.

A total of 5.9 sq km has been excluded from the Sterling River EL: 2.4 sq km of land vested

in the HEC and 3.5 sq km of Mine Leases held by Pasminco Mining. See Figure 2.

Sterling River El comprises:

Crown Land

Land Vested in the HEC

Crown Land - Deferred Forest Land

Mt Murchison RAP - Crown Land (about 75% of EL).

The annual renewal dale for both EL's has been synchronised at 19th October. The Tullah

EL must be reduced by 50% in October 1995.
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6

Expenditure on Tullah EL 22/90 in the year from 1st September 1993 to 31 st August 1994

was $262 192 bringing total expenditure on EL since its granting in October 1990 to $527 329.

Expenditure on the Sterling River EL 24/91 from 1st September 1993 to 31st August 1994

was $54 368. Total expenditure on EL since its granting in January 1992 is now $249 494.

1993-94 expenditure details on both EL's are as follows:

EL 22/90 EL 24/91

Personnel & Oncosts 43 707 8608

Travel & Accommodation 4091 795

Geological Contractors 34887 13753

Assays & Analytical Costs 2588 247

• Geophysical Surveys & Consultants 18194 10432

Other Contractors 7846 2347

Track Cutting & Gridding 1 425 2285

Drilling (including access & core processing/storage) 94112 185

Stores & Supplies 2483 773

Vehicles Plant & Equipment 7927 2169

Tenement Costs 630 930

Computing 2410 792

Office Running Costs 18056 6109

Administration Fee 23836 4943

TOTAL EXPENDITURE 262192 54 368
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5 GENERAL GEOLOGY

The Tullah and Sterling River licences cover units of the highly prospective Cambrian Mt Read

Volcanics and associated sediments. extending along a 16km length of the Henty Fault. The

Henty Fault is a major NNE-trending and steeply west-dipping structure located towards the

eastern margin of the volcanic belt. See Figures 3 & 4.

Within the EL's the volcanics range from rhyolitic to basaltic in composition but are generally

dacitic. They include lavas, intrusives, pyroclastics and volcanomict epiclastics.

West of the Henty Fault the volcanics are dominated by lavas and subvolcanic intrusives, in

the dacitic Mt Black Volcanics and a large mafic wedge in the Sterling Valley.

East of the Henty Fault there is an extensive unit of west-dipping fine volcanomict sediments

and black shales - the Farrell Slates. East of this the rhyodacitic Murchison Volcanics include

lavas and minor epiclastics, intruded by the Cambrian Murchison Granite and unconformably

overlain by Ordovician Owen Conglomerate.

Most of the volcanics and associated sediments are hydrothermally altered to some degree,

with the Murchison Volcanics in particular containing zones of very strong alteration.

The area is extensively underlain by a broad NE-trending ridge of Devonian granite, the axis

of which passes beneath the northern part of the Sterling Valley at an estimated depth of

<SCOm (Leaman, 1993). Superimposed on the buried ridge are north-south spines of granite

one of which intrudes the Henty Fault and appears to actually reach the surface at one locality

in the Sterling Valley.

Lead, zinc. copper, silver. gold, arsenic, tin and barite mineralization is widespread. most

particularly in the Farrell Slates and also the Murchison Volcanics. east of the Henty Fault.

The only known significant mineralization west of the fault is Au-As-Cu-Sn in mafic volcanics

at the "Arsenic Resource" in the Sterling Valley (see Figure 4), although the aeromagnetics

indicate there is more such mineralization as yet undrilled.
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Most mineralization is of a structurally-controlled lode and vein style, commonly almost

conformable with the primary layering in the enclosing rocks. Lodes closest to the Henty Fault

tend to parallel the steep west dip of this structure (as does bedding). Small, apparently

volcanogenic, massive basemetal sulphide and pyrite boudins occur in the Farrell Slates near

Mackintosh Dam.

The presence of gold-tin mineralization, as well as evidence from lead and sulphur isotopes,

suggests that much of the mineralization in the Tullah-Sterling River area is a Cambrian­

Devonian hybrid. The gold, as well as some of the base metals and silver, are apparently of

Cambrian volcanogenic origin and were remobilised in the Devonian largely due to the

influence of the granite intrusion, with inputs at that time of tin, arsenic, further base metals

and silver. Gold is a notable absentee from the Pb-Zn-Ag Farrell orebodies at Tullah - the

largest (now 80% mined) of the known resources on the EL's (908,OOOt @ 12.5% Pb, 2.6%

Zn, 410 glt Ag).

The main known mineral showings are shown on Figure 4. Two of the larger mineralized

bodies (the Lakeside gold deposit with 750,OOOt @ 2.1g/t Au, and the "Arsenic Resource" with

480,OOOt @ 5% As & 1glt Au). are not exposed at surface and were found by drilling in the

1980's.
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6.1 Mackintosh Dam Prospect

6.1.1 INTRODUCTION

In 1986 Pancontinental found small pyrite lenses outcropping in the Farrell Slates in

Tullabardine Creek. On examining the occurrence in November 1992, Pasminco discovered

several larger disrupted lenses or boudins of pyritic and basemetal massive sulphide within

an adjacent sandstone bed. The outcrop is 150m west of the Mackintosh Dam and

approximately 60m east of the Henly Fault (Figures 4 & 5). The largest sulphide lens is 1.2m

x 0.2m, assaying 15.7% Zn and 1.5% Pb (Figure 6).

The area had been covered with IP and UTEM by Silliton and Pancontinental in 1986-88, but

no drilling was done. A 10x background dipole-dipole IP anomaly over the Farrell Slates

160m south along strike from the massive sulphide lenses was not tested.

In November 1993 Pasminco drilled hole MD1 (184.3m) directly beneath the sulphide lenses.

and hole MD2 (193.3m) at the IP anomaly. A third hole, MD3 (239m), was put down 50m

south of MD1 in May 1994. See Figure 10.

6.1.2 DRILLING

MD1 was drilled on AMG section 5382720mN, angled east at -50 0 and designed to test the

sulphide-bearing horizon SOm below the outcrop. The hole intersected 0.12m of semi­

massive pyrite-galena in the target horizon, assaying 8.75% Pb, 0.07% Zn, 0.33% Cu, 123

glt Ag and 0.5 glt Au. While the width of the intersection was disappointing the fact that the

sulphide-bearing horizon did have some linear extent and was not just an isolated pod, was

encouraging.

The detailed drill log is in Appendix 1 and the drill section is Figure 7.

• Hole MD2 was drilled on AMG section 5382560mN, angled east at _450 and designed to test

the IP anomaly centred at 2200N/10375E (Silliton grid co-ordinates), at a depth of SOm below
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surface. The hole did not encounter any significant mineralization. The IP anomaly position

coincided with a large brittle fault close to the interpreted position of the Henty Fault.

Although MD2 passed through the stratigraphic position of the sulphide horizon at

approximately 127-133m downhole. there was no mineralization present apart from minor

sphalerite-galena in carbonate veins. It is possible the sulphide horizon has been destroyed

by the peperitic margin on the overlying rhyodacitic lava unit commencing at 135.5m

downhole.

The log of MD2 is in Appendix 2 and the drill section is Figure 8.

Following the drilling of MD1 & 2. both holes were logged with Crone DHEM and a Mise 'a

la Masse survey was carried out based on the sulphide outcrop in Tullabardine Creek (see

section 6.1.3. below). While the MALM survey results confirmed outcrop mapping that the

sulphides are not strike continuous. they suggested the horizon plunged to the south. It was

therefore decided to follow-up the sulphides in MD1 with a third hole designed to test the

horizon 50m south and 100m below the MD1 intersection (Figure 10).

MOO was drilled on AMG section 5383670mN. angled east at _740
• No mineralization of any

consequence was encountered. The rock sequence was notable for the strong foliation

throughout most of the hole. The log is in Appendix 3 and the drill section is Figure 9.

6.1.3 GEOPHYSICS (N. HUGHES)

DHEM

Drill-holes MD1 and MD2 were logged with the Crone DHEM system by Outer Rim

Exploration on the 5th of December 1993. from a single 300m x 300m transmitter loop (Figure

11). Drill-hole MD1 was logged with the axial component only whereas MD2 was logged with

all three components. On December 9th drill-hole MD2 was relogged with the XV probe to

confirm the results of the first survey.

• For all surveys a 10ms time base and 0.5ms ramp was employed. Seventeen channels of

data were recorded between 0.076 - 6.646ms. For the surveys done on January 5th a loop

current of 7 amps was used. for the repeat survey on January 9th a current of 3 amps was

used.
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Data is presented as linear profiles at a scale of 1: 2500 in Appendix 7. Also included is a

diagram showing the inducing magnetic field in the plane of drill-hole MD2.

MD1

Although minor sulphides were intersected by the drill-hole there is no evidence of this in the

DHEM results. Of interest is the fact that at late time (channels 14+) the data is negative

towards the top of the hole, indicating a distant conductive source. No anomalies were

detected proximal to the hole.

MD2

A late time conductor 25-30m off the hole is detected at 35m in the drill-hole by the DHEM.

The combination of the X, Y and Z results indicates the conductor is flat (or slight east dip),

of limited width extent and lies above and to the south of the drill-hole. The likely cause of

the anomaly is an accumulation of clays? in a gouge in the Henty Fault zone. INS: This

interpretation later changed, see under MD3 below - JGP].

Modelling of the data was limited to estimating the distance off the hole. No conductance

were estimated as the data were extremely noisy. To check the results of the survey (and

hence the equipment) the drill-hole was relogged with the XV probe on the 9th of January.

A comparison of the combined XV PP results for the two surveys indicates an excellent match.

No other conductors are evident.

MD3 AND SURFACE EM TRAVERSE

On May 21st, 1994 drill-hole MOO was surveyed with the Crone DHEM system by Outer Rim

Exploration of Townsville. Data is presented as profiles in Appendix 7. Instrument and survey

specifications are included with the profile data.

MD3 was surveyed from a single loop with the axial component probe. No obvious in-hole

or off-hole EM conductors are noted. The transmitter loop was the same as used for

surveying MD1 and MD2 and is shown in Figure 11.

'. A single line of surface EM was undertaken south of MD2, using this common transmitter loop,

to locate the position of an off-hole conductor detected in MD2 (Memorandum to G. Purvis:

Hughes, March 20, 1994). No line was cut, stations were flagged at approximately 10 or 20m

intervals. The position of the line is shown in Figure 11. The actual northing of the line is not

known but the strength of the inducing field indicates that the line was no more than 15m to
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20m from the southern loop edge INS: this puts the line around 5382520N]. The results are

included in Appendix 7 and indicate an extremely conductive body at or near surface located

at 100E+, with a time constant of 4.5 milliseconds. The obvious conductor source is cultural,

either an accumulation of iron or wire mesh related to the dam construction, and probably not

a clay filled fault gouge as initially thought.

IP/RESISTIVrrv

Line 5382600N was read with IP/Resistivity to check the location and existence of an anomaly

detected during a Scintrex IP survey over the area in 1987. The anomaly was detected on

line 2200N at station 400E, the last station of the line. INS: Silliton grid co-ordinates].

The present survey was undertaken by Pasminco personnel using a Huntec MK4 IP receiver

and Huntec 7.5kw IP transmitter on January 6th, 1994. A 2 second bipolar interrupted square

wave was used to excite the ground. Readings were recorded during the off time across 6

time windows of 190ms duration after an initial delay of 50ms.

A pole-dipole array was used with 3 potential dipoles (20m, 20m, 4Om) being read for each

current injection point. Travel direction was from west to east with the current injection point

to the west of the potential dipoles. The infinite current point is the same as for the MALM

survey (see below).

The results of the IP survey are displayed in Appendix 8 in pseudosection format of the

Apparent Resistivity and the first channel of the Chargeability at a scale of 1: 2500.

The position of the chargeability anomaly detected during the 1987 Scintrex survey is

confirmed.

MISE-A-LA-MASSE

A MALM survey was undertaken at the same time as the IP test. These surveys were

undertaken by Pasminco personnel on January 6 and 7, 1994. It was hoped that the current

• injection point for the surveys could have been the mineralization intersected in MD1.

Unfortunately the plastic pipe used to protect DHEM probes from cave ins could not be

retrieved. The current injection point was the outcropping mineralization in the creek at grid

co-ordinates 87080E, 82720N [NS: AMG]. The positions of the remote current injection point

and potential are included.
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Processing of MALM data includes normalising the voltages recorded to the input current.

The data is displayed in Appendix 9 as a contour plan map and offset profile map of

normalised voltages at a scale of 1: 5000.

The results of the MALM survey indicate that the mineralization is not strike continuous or

does not have a significant resistivity contrast with respect to the background. However, the

stretch of the potential lines to the south of the grid indicate this to be a preferential current

path. There appears to be some indication of a southerly plunge and west dip.

6.1.4 DISCUSSION OF RESULTS

DISRUPTION OF THE SULPHIDE LENSES

The sulphide lenses in the Farrell Slates sequence in Tullabardine Creek have clearly been

disturbed from their original attitude and position. Knowing the cause and extent of this

disruption would help exploration for a larger body of sulphide in this area. These questions

remain largely unanswered but the options are reviewed as follows:

1 The fact that the outcropping lenses are tightly clustered, and that the sulphide­

bearing horizon can be traced down-dip over 50m (to MD1), may suggest the amount

of transport or movement is not great and the lenses are essentially in situ.

2 Disruption of the sulphide lenses may be due to extrusion of the pumiceous

rhyodacitic lava unit only a few metres east of the sulphide horizon and believed to

overlie it (facing evidence is reviewed below). In hole MD2 the lava has extensively

disrupted, brecciated and baked the flanking sediments.

3 The Farrell Slates sequence in the sulphide-bearing section between the rhyodacitic

lava and the Henty Fault 50-60m further west, is largely made up of lensy high­

energy volcanomict epiclastics containing common rafts of fine sediments from a few

cm up to 15m x 3m. The sulphide lenses could be similar rafts.

• 4 The whole rock section in this area contains zones of strong foliation, apparently

associated with the Henty Fault and parallel shear zones further east. The sulphide

lenses may have been from a body deformed and dismembered by this foliation.
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FACING AND ITS IMPLICATIONS

Facing in the Farrell Slates sequence is important, because if the sulphide lenses are in situ

there should be signs of strong hydrothermal alteration in the rocks stratigraphically below

them.

A few metres east of the lenses the unit of brecciated pumiceous rhyodacitic lava is strongly

sheared and altered (silica-sericite-albite-carbonate). This alteration is particularly strong

where it coincides with a major zone of deformation running semi-conformably southwards

down Tullabardine Creek. The deformed zone contains patches of carbonate-fuchsite

alteration, minor pyrite. and chalcopyrite veining at one locality (see Figure 5).

Because alteration in the Farrell Slates sequence hosting the sulphide lenses is weak or

absent, the strongly altered and sheared lava unit is the obvious and only candidate for a

footwall alteration zone in the local area. For this to be the case the sequence must face

west.

A review of facings (based largely on graded beds) in the three drillholes shows overwhelming

evidence that the Farrell Slates in the Mackintosh Dam area face east (see the graphic logs

in Appendices 1-3). The evidence in MD3 is particularly voluminous and clear. From 94­

156m in the epiclastic-breccia dominated section west of the rhyodacitic lava. there are

numerous consistent easterly facings. Within the lava section a large unit of pumiceous

breccia also gradually fines to the east.

In both holes MD1 and MD2 there are occasional west-fining beds. but again, the great

majority and best examples face east. This is the case for the Farrell Slates both to the west

and to the east of the lava unit.

The facings therefore show that the altered and sheared pumiceous rhyodacitic lava unit

overlies the mineralized horizon.

The baking and peper~ic brecciation of sediments on the western contact of the lava supports

• this disappointing conclusion, as does petrological evidence (see Appendices 1 & 2) which

suggests at least some of the a~eration (specifically the sericitisation), is directly related to the
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deformed zone which cuts through this unit.

The inference is that either the massive sulphide mineralization was too minor to have an

extensive associated alteration zone, or it has been transported a considerable distance from

it.

HENTV FAULT

The Henty Fault is not as obvious in the Mackintosh Dam area as it is further south in the

vicinity of the Farrell Mines or in the Sterling Valley. In these places it comprises a major

west-dipping brittle fault zone right on the contact of the Mt Black Volcanics and the Farrell

Slates.

At Mackintosh Dam the Henty Fault is much less evident. All three drillholes passed through

the Henty Fault position, collaring in Mt Block Volcanics west of the fault and passing into

Farrell Slates east of it. In theory the fault position in the holes can be placed between the

eastern-most recognisable Mt Block unit and the western-most recognisable unit of the Farrell

Slates.

In all drill holes and in outcrop in Tullabardine Creek, this position is occupied by a thick unit

of vitric siltstone/shale which could belong to either Formation. This unit is at 14-29m in MD1,

53-92m in MD2 and 52-94m in MOO. Strongly foliated zones and large brittle faults that are

obviously associated with the Henty Fault occur in and around this unit in all the holes, but

the positions of these structural zones are not consistent between holes.

The interpreted position of the Henty Fault is placed within the vitric silstone/shale unit as

shown in Figures 5 & 7-9.

MAFIC DYKES

At Mackintosh Dam both the Mt Block Volcanics and the Farrell Slates are cut by numerous

mafic dykes. Visually, these take two main forms:

• TYPE 1: Thick dykes of dark green chloritised amygdaloidal basalt, occurring in both

rock Formations but thickest in the Mt Block Volcanics.
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Thin lime green fuchsite-carbonate altered amygdaloidal basalt dykes, found

only in the Farrell Slates and characteristically showing signs they were

intruded and deformed (eg: pulled apart) while the sediments were unlithified.

Some of the geochemical characteristics of the dykes are listed in Table A.

TABLE A: GEOCHEMISTRY OF MAFIC DYKES AT MACKINTOSH DAM

1) THICK CHLOROTIC TYPE

ppm %

Sample No. Setting Nb Cr P205 Ti02 Na20 Ti/Zr

036016 (Outcrop) Farrell SI 8 48 0.257 1.23 3.51 26

038114 (27m, MD3) Mt Block V 3 5 0.495 1.47 4.22 92

038117 (65m. MD3) Farrell SI? <3 82 0.213 0.67 0.21 69

038128 (172m. MD3) Lava in Farrell SI <3 314 0.044 0.41 1.14 79

• 038130 (229m. MD3) Farrell SI 8 438 0.190 0.57 1.92 34

036024 (7m. MD1) Mt Block V <3 0.439 1.50 2.67 97

036039 (56m. MD2) Mt Block V <3 0.090 0.61 1.73 105

2) THIN FUCHSITIC TYPE

ppm %

Sample No. Setting Nb Cr P205 Ti02 Na20 Ti/Zr

038120 (137m, MD3) Farrell SI 6 940 0.251 0.72 0.15 52

036036 (165m. MD1) Farrell SI 6 0.224 0.61 2.39 32

Full analyses appear in Appendices 1, 2, 3 & 5.

Even though the picture is clouded by the high Loss on Ignition values (6.24 - 18.93%), it is

apparent that the dykes have variable geochemistry and don't fall cleanly into the Henly Dyke

Swarm tholeiitic basalt suite defined by Crawford et al (1992). Crawford (pers comm 1994),

• regards the major characteristics of the suite as low Nb «3ppm), high Ti02 (>0.75%), and a

Tillr ratio of 70-11 O.
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Only two of the Mackintosh Dam dykes fit Crawford's definition of the Henly Dyke Swarm

suite: Type 1 chloritic basalts from the Mt Block Volcanics at 27m in MD3 and 7m in MD1.

The Nb values and Ti/Zr ratios in the Mackintosh Dam dykes fall into two groups:

i) 3ppm or less Nb. with Ti/Zr 70-105.

ii) 6-8ppm Nb. with Ti/Zr 26-55.

The group i) comprise chloritic Type 1 dykes from the Mt Block Volcanics and the Farrell

Slates sequence west of (and including) the rhyodacitic lava unit. Group ii) only occur east

of the lava but include both the chloritic Type 1 and fuchsitic Type 2 dykes.

The Ti02 values also display two groupings (1.2 -1.5%, and 0.4 - 0.7%), but show no

obvious patterns in location. Type 1 chloritic dykes fall into both groups but the fuchsitic

dykes belong only to the low Ti02 group.

6.1.5 CONCLUSIONS

Without geochemical, geological or geophysical vectors, it is extremely difficult to track down

the source of the sulphide lenses at Mackintosh Dam. The absence of an associated footwall

alteration zone suggests the lenses have been transported some distance. The numerous

large shale rafts within the adjacent Farrell Slates sequence clearly demonstrate that high­

energy clastic transport took place.

The lack of encouragement from the drilling to date leaves the exploration there with no clear

sense of direction for future testing. The only option appears to be pattern drilling. This is not

recommended at this time.

6.2 Hole MM2, Tullah Flat

6.2.1 INTRODUCTION

In February 1993 hole MM1a (400.7m) was drilled beneath the old Murchison Mine to test for

• basemetal mineralization at depth beneath the known lode. The hole did not encounter any

significant mineralization, but a DHEM survey of MM1a in August 1993 detected a strong
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conductor approximately 125m west of the hole with an interpreted dip to the east, contrary

to the known west dip of the Farrell Slates in the anomaly vicinity. Because of this, further

EM surveying was recommended (Purvis, 1993a).

In October 1993 both MM1a and Billiton hole RED86-1 (1km to the SSW), were resurveyed

with DHEM and a line of surface EM run over the anomaly position.

The EM anomaly was re-interpreted to dip west, and considered to be possibly due to a

sulphidic breccia zone within the Farrell Slates 150m west of the collar of MM1a. A similar

sulphide zone had been intersected in RED86-1, assaying 0.85m @ 31 % Pb, 3% Zn and 670

gil Ag, but as the EM response in MM1a was much stronger than that in RED86-1, there was

some encouragement the anomaly west of MM1a was due to a much larger body of sulphide.

6.2.2 DRILLING

MM2 was designed to test the EM anomaly. The hole collared at 5376492mN/385071 mE on

the Tullah Flat directly west of MM1 a in November 1993. The hole was angled AMG east at

_700 and completed at 332.0m on 20th December.

MM2 encountered partly-volcanomict sandstones, siltstones and shales of the Farrell Slates

sequence throughout its length. Much of the siltstones and shales were black and

carbonaceous, with graphite on cleavage. The siltstone/shale in the basal 35m of the hole

was strongly calcareous. Apart from some folding in the upper 75m, the abundant graded

beds consistently faced to the east. (Facings from MM1a indicate a major fold axis must exist

in the small undrilled section between the two holes - see Figure 12).

Disseminated and stringer pyrite and pyrrhotite was ubiquitous in MM2, averaging up to 5%,

especially in the finer sediments. However, basemetal sulphides were generally very minor

and confined to quartz-carbonate vein lets. Precious metal values were negligible.

The best mineralized intersection was from a thin fractured zone in black shale containing

quartz-ankerite and sphalerite-pyrite vein lets. This assayed 3.9% Zn and 0.05% Pb over

• 0.3m. Although this zone coincides with the interpreted position of the EM anomaly, the latter

is almost certainly due to the 35m wide faulted black shale band (228 - 265m) in which the

SUlphide veining occurs.
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6.2.3 GEOPHYSICS (N. HUGHES)

FURTHER EM SURVEYS, MM1a & DHEM SURVEY IN RED86-1

SUMMARY

DHEM surveying of drill-hole MM1a in August 1993 detected a broad off-hole response

interpreted to be due to a north-south striking conductor located approximately 125m west of

the drill-collar. The interpreted steep east dip is contrary to known dips in the area. Further

DHEM surveying from a west loop and also surface EM surveys across the axis of the

conductor from the collar and west loops indicate that a conductor with a westerly dip and

significant depth extent (400m or more) can produce the same anomaly shape as an east

dipping conductor.

INTRODUCTION

During August 1993 drill-hole MM1a was surveyed by Crone Geophysics from two transmitter

loops, east and collar, and all three component of the decay of the secondary magnetic field

were recorded, see Figure 13. Those surveys detected a broad off-hole anomaly interpreted

to be due to a north-south striking formational conductor 125m west of the drill collar. This

conductor was drilled by Billiton to the south of MM1 a and intersected conductive sulphides

in a breccia stockwork in black shales. The results of these surveys were reported by Hughes

in September 1993. The data profiles from that Memorandum are reproduced for convenience

in Figures 1 to 8 in Appendix 11.

The DHEM data from the collar loop indicated that the dip of the conductor seen in MM1a was

to the east. This is contrary to known dips in the area which are 65 to 75 degrees to the west.

To resolve this ambiguity further EM surveying in and around MM1a was undertaken.

The latest surveys were conducted by John Hiscock of Aberfoyle Resources, Burnie, on

October 13 and 14, 1993. Drill-hole MM1a was surveyed from two loops. a west and collar.

Also an east-west surface line was surveyed using the west and collar loops, see Figure 13.

Details of the survey parameters are given below.
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• SURVEY PARAMETERS

Tx Loops Collar - 300m x 300m
West - - 250m x 300m
Sign convention - positive up

Borehole Axial
Sign convention - positive up the hole
Units - microVolVAmp

Surface Vertical
Sign convention - positive up
In-line
Sign convention - positive west
Units - microVolVAmp

Base Frequency 32 Hz

Ramp 150 microseconds

Current 11 Amps

Receiver Zonge GDP16 - configured for 22 channels

• Transmitter Zonge 30 kiloWatt

Borehole Probe SIROTEM single axis (axial) probe,
(ferrite core)

Surface Probes SIROTEM single component RVR (air core),
Crone Surface Coil (ferrite core)

DHEM SURVEYS

Figures 9 and 10 in Appendix 11 show the borehole responses for the west and collar loops.

Figure 11 is the calculated inducing field from the west loop, the inducing field from the collar

loop can be found in Figure 7. The Zonge system has no provision for measuring the inducing

magnetic field specifically.

•

Clearly the cause of the anomaly from both loops is a conductor whose width extent is

oriented sub-parallel to the drill-hole and positioned to the west of the drill-hole. From the

earlier cross component Crone surveys it is evident that the strike is north-south and the

conductor extends north and south of the drill-hole.

To obtain the dip direction PLATE model results were compared to the field data. The model
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used was an 800m x 800m plate with dips of 70 and 110 degrees, at a depth to top of 100m.

The plate and loop positions were similar to that from the survey. By comparing the response

amplitudes from the west and collar loops for each of the dips it is apparent that the conductor

with the 110 degree (west) dip has a larger amplitude response for the west loop compared

to the collar loop, similar to the field data. The results of the modelling are shown in Figures

21 and 22 in Appendix 11. Figure 20 shows how the coupling between the collar loop and

conductor 'reverses' at depth. For a large conductor this means that the reverse coupled

induced currents will dominate giving the positive to negative axial cross-over response

recorded in the borehole, as well as the broad positive x component response.

SURFACE EM SURVEYS

A surface line was read to confirm the dip of the conductor as well as to accurately locate the

strike axis and depth to top. For an east dipping conductor the vertical cross-over should be

of opposite sense to that of a west dipping conductor. A 350m east-west line was read from

both the west and collar loops and both the vertical and in-line components of the decay of

the secondary magnetic field were measured. Two surface coils were used, a SIROTEM

single axis RVR and a Crone surface coil. The surface coils had to be hired as Aberfoyle did

not have one available for these surveys. The collar loop was read using both coils and the

west loop with only the Crone coil. Figures 12 to 17 in Appendix 11 show the results of the

surface EM surveys.

For the collar loop there is not the expected cross-over in the vertical component nor the

positive peak in the in-line component. In fact the survey data does not indicate a conductor

at all. This may reflect the fact that the top part of the conductor is poorly coupled from the

collar loop and hence the response is from a greater depth and as such has a longer

wavelength response. If this is the case the vertical cross-over would be shifted west of where

expected, for a west dipping conductor. What is puzzling is the fact that the mid times for the

vertical data are negative. There is no explanation for this at this time.

For the west loop it is evident that there is a conductor at station 5260, which is the position

of the known EM anomaly associated with the Farrell Sequence. The approximate depth to

top using a line current estimate is 100m.
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RED86-1

To gauge the quality of the conductor detected in MM1 a a comparison was made to EM data

collected in drill-hole RED86-1, see MAP 2 in Appendix 11. This hole was drilled by Billiton

based on a Max-min anomaly and was also surveyed with a SIROTEM MK1 EM system, the

profiles for those surveys are attached. The hole was resurveyed to check the EM response

from the intersected sulphides at 125m. Two loops were used for the Billiton surveys, both

east of the drill collar. The responses from those surveys indicate a formational conductor,

however the response from the intersected sUlphides indicates them to be of a discontinuous

nature.

The latest survey used a loop placed mostly to the west of the drill-hole. The results of this

survey also indicate the sulphides to be of a discontinuous nature, however the broader

formational response appears to be due not only to the shales containing the sUlphides but

also those intersected further down the drill-hole. Figure 18 in Appendix 11 shows the

response profiles for the latest survey, and Figure 19 the calculated inducing field.

DHEM surveys in drill-holes RED86-1 and MM1a show similar late time responses probably

reflecting a similar source.

CONCLUSIONS AND RECOMMENDATIONS

Further EM surveying in and around drill-hole MM1a indicates the anomaly detected in the

initial surveys is due to a north - south striking conductor positioned 125m west of the drill­

hole and dipping west. DHEM surveying of RED86-1 indicates the response is due to at least

two formational conductors, this may be similar for MM1a. There is little difference in the

temporal responses between RED86-1 and MM1a suggesting a common source.

Because of the noisy data, due to two powerlines close to the drill-hole, and the very resistive

environment, only approximate model fits can been made to the field data. Even so the

models indicate a conductor with depth extent of 400m or more and a depth to top of 100m,

depending on transmitter loop coupling. It is expected that the conductor will have a

conductance of 5 to 15 Siemens.

• The fact that the conductor can be modelled with a west dip downgrades its significance since

this EM trend is known north and south for many kilometres. If the conductor were to be

tested then it may prove useful to test it at depth since RED86-1 has tested it near surface,

and also the lack of clear anomalous responses from previous surface surveys.
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DHEM SURVEY IN MM2

On May 20th 1994, drill hole MM2 was surveyed with the Crone DHEM system by Outer Rim

Exploration of Townsville. Data is presented as profiles in Appendix 10. Instrument and

survey specifications are included with the profile data.

MM2 was drilled primarily to follow up the off-hole conductor detected in MM1 a. The hole

was surveyed from two transmitter loops, West and Collar (see Figure 14), and only axial

component data was collected. The objective of these surveys was to confirm the source of

the EM conductor detected in MM1a.

The data from the west and collar loops indicate the three shale units intersected in the drill

hole are conductive with the lower shale unit being the most conductive. Possibly the lower

shale unit is more extensive than indicated.

Figures PAS11 02a & b in Appendix 10 show the West and Collar transmitter loop coupling

to the shale units and the position of the EM responses, including those from the surface EM

work undertaken in August 1993 (Purvis, 1993a). The western-most shale unit is apparently

also detected with surface EM, however the response was attributed to the effects of the

overhead powerline at the time.

6.2.4. DISCUSSION OF RESULTS

The results of MM2 are very frustrating and disappointing as the target EM response was

discrete and strong, and along-strike from the sulphide breccia zone that was the principal

cause of the EM anomaly targeted by Silliton hole RED86-1.

EM does not appear to be a suitable technique for exploration of the Farrell Slates and it is

difficult to recommend any future drilling of EM anomalies in these rocks. Why the EM throws

up such singular discrete responses in a sequence that almost everywhere comprises a

substantial proportion of black carbonaceouS/graphitic (and sulphidic) sediments, probably has

more to do with the mysteries of EM coupling than with the intrinsic merit of the conductors

involved.
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MM2 showed the black shale band that caused the anomaly detected in MM1a was similar

in terms of geophysical and geological characteristics (ie: conductiveness,

carbonaceouS/graphitic content, amount of sulphides, foliation and faulting), to two other black

shale bands in the hole. One of these bands was thicker and slightly less conductive than the

causative band, the other thinner but more conductive.

6.3 South Stitt Reconnaissance

In the 1980's, work by Getty and Billiton located very poorly exposed silica-sericite ±pyrite

altered volcaniclastics immediately east of the Henty Fault, in the upper part of the Stitt River

west of Mt Murchison.

The setting, rock types and alteration was similar to that at the Henty gold deposit 5km further

south along the Henty Fault. However, extensive rock and soil sampling on 100m-spaced

grid lines detected negligible gold (maximum 0.03 glt in soil), arsenic (11 Oppm in rock) and

base metals (420ppm Pb in rock), in the altered volcaniclastics.

The grid was surveyed by Billiton with ground magnetics and dipole-dipole IP. Anomalous

IP responses were obtained in the prospective position east of the Henty Fault, but the data

was noisy and of dubious quality due to the low power transmitter, atrocious weather

conditions and EM coupling problems. No further work was done (Hall,1988).

After reviewing the Billiton and Getty data, a one-day trip was made in June 1994 to the

Billiton fill-in grid at South Stitt to re-examine the occurrence. A traverse was made along

line 5368500mN east of the Stitt River and 100-200m further south. Seven rock samples

were taken for assay and petrology. Results are listed in Appendix 6. Sample locations and

geology are shown in Figure 15.

All samples returned negligible precious and base metal values.

The principal reason for the reconnaissance was to check whether the altered rocks were in

place or were just coarse float coming down the steep slopes from further east (ie: beyond

• the coverage of the Billiton soil and IP surveys). The most-altered rocks occur amongst scree

boulders of Owen Conglomerate forming a base-of-slope concentration, and there had been

some thoughts that the altered rocks might be a basal-Owen Conglomerate unit.
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From field observations and petrology it is clear (at least on line 5368500N). that while the

most-strongly altered volcaniclastics closest to the Henty Fault are in fact large boulders from

a little further east. they are lithologically similar to the slightly less-altered underlying rocks

that are exposed in sparse outcrops amongst the scree.

The 110aters are weakly-foliated, strongly silica-sericite (or silica-chlorite) ±pyrite altered.

volcaniclastic sandstonelfine conglomerate. The outcrops are silica-chlorite/sericite altered.

generally non-pyritic. volcaniclastic sandstone. Both lithologies are derived from quartz­

phyric rhyolitic volcanics. Apart from the lesser alteration of the outcrops. the only real point

of difference between the rock types is that the outcrops also contain minor Precambrian

metamorphic detritus.

Both the outcrops and 110aters are obviously part of the same sequence.

Field observations. supported by petrological evidence. suggest the more-altered float is

derived from a sub-outcropping band a short distance up-slope to the east (around 381760 ­

381810E/5368500N. 150-200m east of the Henty Fault - see Figure 15). Both this location

and the petrological data show the altered rocks are not related to the Owen Conglomerate.

The most effective way to further explore the South Stitt area would be to put in a wildcat

drillhole angled east from the old Dunkerley tram to test the Henty Fault and the poorly­

exposed altered volcanic sequence to the east of it. However. the lack of gold values.

particularly in Billiton's soil auger sampling, suggests such drilling has a low probability of

encountering mineralization.

Drilling is not recommended.

6.4 Drillhole Database

At the completion of MD3, 104 surface exploration diamond drillholes had been put down on

the Tullah and Sterling River EL's. The earliest holes date from the 1940's. This does not

include holes put down by the HEC during hydro-dam investigations.
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Survey details for all 104 drillholes have been compiled and appear in Appendix 12, with the

holes shown on Figures 16-20. An accuracy rating for each hole position is included, as is

the method by which the co-ordinates were determined. A total of 17 old drill collars were

picked up by theodolite survey during 1993-94. The sites of many of the pre-1960 holes

could not be located and were estimated by scaling from old plans or photographs onto a

modern Orthophoto.

The co-ordinates listed in Appendix 12 are considered more accurate than any previously

given to these holes.

Full geochemical details for a total of 46 of the above drill holes have also been entered into

the computer database. With the mUltiplicity of sampling methods and episodes of re­

assaying by various Companies, this has not been an easy exercise.
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7 INTERPRETATION OF AEROMAGNETIC AND GRAVITY SURVEYS• 7.1 Introduction

In October 1993, consultant David Leaman produced an interpretation report on the gravity

and aeromagnetic surveys completed on the EL's in the period 1991-93. Because of

problems splicing the 1991 Tullah aeromagnetics into the 1993 coverage over the Sterling

River EL, and those parts of the original Tullah survey that were re-flown because they were

out of specification, only preliminary aeromagnetic data was available to Leaman at the time

of his report.

Following satisfactory completion of the magnetic data processing, Leaman produced an

updated interpretation report in May 1994.

•
The summaries of both Leaman's 1993 and 1994 reports are presented below. Some of the

geological implications of Leaman's interpretations are discussed in section 8, and in more

detail in Purvis (1994).

7.2 Summary (D. LEAMAN)

LEAMAN, OCTOBER 1993:

A detailed examination of gravity and magnetic data in the Tullah and Sterling River areas has

been completed. Data coverage is generally good but the analysis has been limited by the

present fragmental nature of the high resolution aeromagnetic surveys. Some additional minor

augmenting review of trends, alteration and units may be possible after these surveys have

been coherently assembled and uniformly corrected.

The analysis has clarified a number of issues and resolved some enigmas about the Tullah

area.

The geology, and mineralization, is dominated by the large Devonian pluton which lies at

• shallow depth throughout the entire region between Moxon Saddle and Mackintosh Dam. This

granite mass extends from Pine Hill to Granite Tor as an E-W rib. Its roof is, however, very

irregular and spines extend N-S or NNE. These typically have a relief of about 2000 m. One

spine has intruded along the Henty Fault Zone and extends virtually to surface in some

places.
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It is possible that the rib of granite is composed of several plutons. Narrow, screen-like

wedges occur in the roof cover and may reflect this. Each body may possess slightly different

trace chemistries but overall the inferred density suggests a true granite or adamellite. The

tin observed in the Sterling Valley is clearly associated with the granite body which lies east

of the Henty Fault Zone. It is possible that the body which extends beneath Mt Black, South

Rosebery and Hercules to Henty Prospect is different.

The analysis has indicated that the granite rib extends slightly further to the north than implied

in earlier interpretations and that the northern wall of the granite mass lies near Lake

Rosebery less than 2 km SE of Chester.

Faulting, displacement and alteration in the roof rocks bears an intimate relationship to the

interpreted roof form and suggests either some elements of forcible intrusion or common

controls.

Roof alteration has been identified and takes two principal forms; magnetically additive and

subtractive. Additive alteration can be recognised near Red Hills and in the Moxon Saddle

area related to crestal sites. Subtractive forms are principally associated with the Farrell Slates

and Mt Black andesites although much of the latter have been intruded and displaced by the

granite. This condition accounts for the generally limited gravity and magnetic responses from

this lithology.

An additional additive form of alteration has been recognised within the granite itself. The

capping cupolas display abnormally low densities and elevated magnetisation. The granite is

normally non magnetic. This can be explained by a capping phase or greisen and shearing

with oxidation. It is only recognised in the vicinity of the Henty Fault and may be interpreted

in terms of post intrusion displacement and alteration or as a controlling primary feature. This

phase and character is only recognised with clarity south of Lake Rosebery.

The Cambrian Murchison Granite forms a large part of the eastern roof of the granite but the

volume is small overall. It is strongly and variably magnetised and appears magnetically

banded. At least four compositions can be assigned on the basis of inferred density and

". magnetic properties. The apparent layering could be primary and the dips are consistent with

a compound sheet intrusion. Compositions may range from granite to monzonite or diorite.

Some elements of the magnetic character can be associated with the underlying granite and

some extreme variations in properties may also be due to alteration.
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The Murchison Granite, like most clearly Cambrian elements of the structure - in so far as

• they remain and may be recognised - trends approximately N-S parallel to the Precambrian

boundary. The andesite-volcanics contact which may have marked an older position of the

Henty Fault has a similar trend.

The southern face of the Devonian pluton has a sub E-W orientation which is maintained to

the west after sinistral offset of about 2 km near the intersection with the Henty and Lyell Fault

Systems south of Moxon Saddle. This offset may be primary, older than the granite, or be

partly younger which might account for some of the implied shearing and alteration in the

granite. Some combination of these options is likely given the complex history of the region.

The granite has certainly occupied the current (Devonian) aspect of some much older

structures.

NW trends and fractures are superimposed on these clearly older trends (N, NNE, E-W) and

it is the confluence of these, and the Henty Fault System wherever the granite is no more than

1000 m removed that the rocks are mineralized. All known sites can be accounted for in this

way. Including small prospects within the Tyndall Group which had previously been linked to

• the Murchison Granite. Such sites occur close to Devonian granite cupolas where these have

entered the Murchison Granite. Minor offsetting of the Henty Fault channel is probably related

to the NW-SE fracture set but the known sites seem to require all elements. Only two other

sites of this type can be inferred from existing data.

A larger offset occurs near the northing of the Murchison Mine and gorge and this had

previously been occupied by andesite. It is postulated that much younger movement on the

Henty Fault system has been transferred eastward to and along the Farrell Fault system on

the range above Tullah. The alteration within the Farrell Slates is related to both the influence

of the underlying granite and the fault movements.

•

The entire pattern is suggestive of Devonian controls and Devonian mineralization and there

seems little scope in terms of appropriate source rocks and structures either for generation

or preservation of Cambrian base metal mineralization. The area clearly has tin, and perhaps,

gold potential and perhaps small base metal vein systems. A similar solution may now be

offered for the prospects of the Lake Rosebery - Chester region. More optimistic Cambrian

potential can be inferred in the Charter and Burns Peak-Pinnacles regions peripheral to the

Tullah area. The overall structural setting of the Tullah - Sterling River area is quite different

from that evident at the easting of Rosebery and the rocks and structures remaining post date

the active volcanic period and the associated mineralization. These sequences thicken to the

north away from Tullah, and to the NW.



•

•

30

The volcanic suites west of the Henty Fault Zone appear to have been piled in asymmetric

basins in which the Henty Fault formed an eastern margin with the west side down. This

pattern was reversed prior to deposition of the Farrell conglomerates. The Tullah zone may

have been elevated throughout much of the critical depositional period. or raised soon after,

so that any volcanic suites have either not been deposited or have been eroded.

Some minor Tertiary channels have been recognised in the region of Lake Murchison. These

have base levels below the lake base.

[Note: Leaman's interpretation that the Devonian granite extends 'virtually to surface" along

the Henty Fault in the Sterling Valley. would please former-EZ geologist Ian McDonald. Ian

was criticised for mapping granite outcrops in at least two places near his drillhole STP283

(at 5373443N /383881 E). His "error" was corrected so that the outcrops are shown as glacial

erratics on present Government maps (see Figure 4). But the gravity data suggests McDonald

was probably right - JGP].

LEAMAN, MAY 1994:

SUMMARY

This report pre~nts a revised and updated interpretation of gravity and magnetic data in the

Tuliah and Sterling River areas of western Tasmania. It has been made possible by the

complete correction and consolidation of high resolution aeromagnetic surveys in the region.

The existence of such data has enabled refinement of structural views and allowed detailed

discrimination of alteration effects.

The revised interpretation shows that the main conclusions from earlier work can be sustained

and the analysis reported is concentrated close to the Henty Fault Zone.

Some anomalous aspects of the previous work have been reviewed; including the depth to

top of Devonian granite and the possible presence of greisens. It can be demonstrated that

the granite does crest within about 500 m of surface along the Sterling valley in the

neighbourhood of so-called granite boulders in the moraines. The interpretation has, however,

• deepened the body slightly by varying the granite density and this effect is amplified beneath

Mt Murchison which allows an adequate volume of Murchison Granite in order to account for

the magnetic responses. There is no need for any greisens or special effects.
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Detailed analysis of the two geophysical data sets has allowed definition of the volumes and

location of altered materials within five formations. These variation products are all associated

with major structural and physical lineaments, one trending ENE, the other ESE. There are

subsidiary structures with the same orientation in the area. The alteration products can be

associated with distinct structural and assemblage boundaries within the volcanic and other

suites and none of these boundaries have previously been mapped.

There is very little direct correlation between the new magnetic data and the mapped surface

geology and there are clearly some major lithological variations present.

These variations can be explained by proposing the presence of a small, variably extended

Cambrian basin containing much of the anomalous material. This is a view which can be

sustained by the gravity data base even though it tends to expose gross structural elements,

including the granitoids.

Geological evidence can also be extracted which supports the inferences concerning the

location of the major, crustal controlling structures.

All known mineralisation can be explained in terms of the structural pattern and the alteration

maxima inferred. Focal sites for further exploration lie near Midsons prospect, Murchison Mine

area and the main Farrell zone. It can now be stated that. whatever the effect of the Devonian

granite which clearly introduced As, Sn within the Sterling Valley. several major Cambrian

targets are present. Their yield may depend on the existence of host materials or preservation.

It is also possible that some other targets may exist west of the Henty Fault zone (west of

Sterling Valley Tin. and near Mt Sale).

All data and this analysis suggest that the present Henty Fault is a relative geological non

entity. A major shear underlies it and the narrow Cambrian basin which has now been defined.
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8.1 General

The Tullah-Sterling River area is one of the most mineralized in the Mt Read Volcanics and

its prospectivity is undoubted. There are numerous precious metal and basemetal showings,

including old mines and drill-defined resources. Although 104 drillholes have been put down,

much of the testing has been concentrated in restricted zones and large areas have received

little attention (eg: the altered Murchison Volcanics).

A new approach is required to exploration in this area, involving looking more at the overall

picture: the volcano-sedimentary stratigraphy, structural architecture, shape of the Devonian

granite and timing of mineralization. This approach is likely to be more productive now

following the acquisition and interpretation of high-quality gravity and aeromagnetic data.

8.2 Hydrothermal Alteration

As can be seen in Figure 21, one of the most notable features of the Tullah-Sterling River

area is a huge 7km x 3km magnetic low extending along the Henty Fault centrally within the

EL's. The most likely and reasonable explanation for the magnetic low is that it is due to

strong and extensive hydrothermal alteration - a conclusion supported to some extent by

mapping and drilling data. All major volcanogenic orebodies in the Mt Reads occur within

such magnetic lows.

The Tullah-Sterling River magnetic low straddles the Henty Fault, occurring over Murchison

Volcanics and Farrell Slates east of the fault, and a mafic unit and Mt Black Volcanics west

of it. The altered zone and Its immediate periphery are regarded as being the most

prospective area for major mineral deposits on the EL's. Also prospective are smaller areas

of strong alteration indicated within the Murchison Volcanics east of the main low. Some of

these are already known to coincide with areas of pyritisation and very low Na20 values.

The area of alteration is partially underlain by the buried Devonian granite ridge crest intruded

• along the Henty Fault, but significantly, the alteration extends over a wider area suggesting

at least some of it is Cambrian. This view is supported by the fact that elsewhere alteration
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associated with the Devonian granite typically has a positive magnetic signature. The

inference is that in the area of the magnetic low. the Devonian alteration has partially

overprinted an earlier magnetic-depleting Cambrian alteration. Leaman (pers comm.

September 1994) considers the alteration owes its origin to enhanced fracturing and

permeability induced by the Henty Fault. A major ESE-trending cross structure near the

Murchison Gorge is considered responsible for the alteration extending onto the eastern

slopes of Mt Black (Leaman. 1994b). This cross-structure apparently forms the abrupt

northern termination to the mafic unit west of the Henty Fault.

The alteration effect is most pronounced along 5km of the Farrell Slates/Murchison Volcanics

contact on the eastern side of the Sterling Valley. This is an obvious target for future

exploration. Several old basemetal workings occur along this zone, very low-level and

disseminated and vein-style sphalerite-galena is widespread. Na20 values are as low as

0.02% in the highly silica-sericite altered rocks and two Pb isotope samples taken by Billiton

gave a Cambrian volcanogenic signature.

Only two existing holes test the fringes of the altered zone: STP105 and SVD89-3. Both

encountered extensive pyritisation with minor basemetal mineralization.

8.3 Depth to Granite

The depth to Devonian granite has a critical bearing on the prospectivity of the EL's. It

influences the distribution and mineralogy of much of the known mineralization and will do the

same for deposits yet to be found. In very simplistic terms, altered areas greater than 1.5km

above granite (and perhaps half this distance laterally) are considered to retain their potential

for cambrian volcanogenic basemetal massive sulphide deposits. Those at 1-1.5km are more

likely to host base metals in remobilised lodes. and within 1km above granite the potential is

greater for the higher-temperature Au-Cu-Sn deposits.

8.4 Potential For Massive Sulphide Deposits

The potential for Cambrian volcanogenic basemetal massive sulphide deposits is obviously

• of most importance to Pasminco. The only massive sulphide apparently of this type currently

known on the EL's is the boudin occurrence in the Farrell Slates at Mackintosh Dam.

As already outlined, in general terms massive sulphide potential is best within and on the

periphery of the area of extensive hydrothermal alteration indicated by the magnetic low, at
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distances greater than about 1.5km from the underlying Devonian granite. Cambrian

mineralization within 1.5km of the granite stands a high chance of having been destroyed and

remobilised. See Figure 21.

On this basis, the altered area north and north-west of the Murchison Mine (between

Murchison Mine and the Farrell Mines) has volcanogenic massive sulphide potential. The

main spine of shallow Devonian granite has an abrupt northern limit near Murchison Mine,

apparently due to an ESE-trending structure. North of this point the granite is over 3km deep

apart from another shallow granite spine intruded up the Henty Fault immediately NW of the

Farrell Mines. The latter lie about 500m above and south of this spine. The magnetics show

alteration declines north of the Farrell Mines. The unexplored western contact zone of the

Sterling Valley mafic unit with the Mt Black Volcanics also theoretically has massive sulphide

potential. As discussed later, this mafic unit was probably deposited in a local deep narrow

graben. The 5km long altered Farrell Slates/Murchison Volcanics contact zone, mentioned

in 8.2 above, has its best massive sulphide potential in the northern 2km.

A factor tending to downgrade perceptions of the prospectivity for massive sulphides are

various geological indications suggesting the Mt Read Volcanics in the Tullah-Sterling River

area are Late Cambrian (ie: post Rosebery and Que-Hellyer time).

Leaman (1993) is negative about the massive sulphide possibilities:

"The overall structural setting of the Tullah-Sterling River area is quite different from that

evident at the easting of Rosebery and the rocks and structures remaining post date the active

volcanic period and the associated mineralization massive volcanogenic sulphide deposits

seem most unlikely". Leaman's 1994 update report is slightly more positive about the massive

sulphide potential.

However, these factors are balanced by the widespread occurrence of significant gold

mineralization on the EL's, which is undoubtably of Cambrian volcanogenic origin and points

to a strong pre-granite metalliferous event.

Gold is the unambiguous signature of Cambrian mineralization in Western Tasmania, just as

• tin is exclusively the Devonian signature. There is no evidence for an auriferous primary

magmatic fluid of Devonian age anywhere on the West Coast. All the major tin orebodies are

spectacularly barren of gold and all the auriferous volcanogenic massive sulphide deposits are

likewise barren of tin (Rosebery ore averages 15ppm Sn).
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However, the Devonian granites remobilise gold (and base metals) when they intrude the Mt

Read Volcanics, producing a hybrid mineralized fluid containing both Devonian metals

(principally Sn, W, Ag, Cu, Pb, Zn), and Cambrian metals (mainly Au, Ag, Pb, Zn, Cu).

(Purvis, 1993b & 1994).

The gold mineralization in the Tullah-Sterling River area is markedly stronger and more

extensive than in most areas of Mt Read Volcanics, with the largest known resource being the

750,0001 @ 2.1 gft Au at Lakeside. While the known gold mineralization is now hybridised

with Devonian metals in Devonian sites, its tenor is evidence for a strong Cambrian precursor

mineralizing event and therefore of the potential for volcanogenic massive sulphides in this

area.

8.5 Gold-Copper-Tin Deposits

The gravity survey has delineated and emphasised the ridge of Devonian granite that

underlies much of the EL's. Above the shallow spine of Devonian granite intruded up into the

west-dipping Henty Fault along the Sterling Valley, the potential for gold-copper-tin

mineralization is probably unsurpassed in Western Tasmania. Several lode-style deposits are

already known and fall into two types: pyrrhotite-arsenopyrite hosted (eg: the "Arsenic

Resource"), and pyrite-arsenopyrite hosted (eg: Lakeside). See Figure 4. These lodes, which

are accompanied by extensive vein swarms, have been injected into structurally-prepared

sites on or parallel to the Henty Fault and conformable with local bedding.

The aeromagnetics clearly show there are at least four pyrrhotitic deposits aligned in the

volcanics and Farrell Slates above the crest of the granite along 6km of the Henty Fault, from

the Tullah Flat southwards to near Sterling Valley Mine. These are labelled A to D on Figure

21. Only B, the "Arsenic Resource", has been properly drilled (although only to 250m below

surface), defining 0.5mmt @ 1 glt Au, 5% As & 0.2% Cu. Both A and C have had holes on

their peripheries, intersecting significant Au-As mineralization, but the main parts of both these

bodies are completely untested. Anomaly C, which is 800m long, is larger than that at the

"Arsenic Resource". Anomaly D, the smallest (deeper?), is unexplored.
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However, the pyrrhotitic bodies are only part of the overall Au-Cu-Sn potential. The largest

known deposit, the pyrite-arsenopyrite hosted body at Lakeside (0.75mmt @ 2.1 glt Au, 4%

As, 0.2% Cu, 0.2% Sn), is invisible on the magnetics. There could be extensive similar pyritic

mineralization arranged between and around the pyrrhotitic deposits.

In fact, the potential is for the entire 6km strike length above the granitic crest to host Au-Cu­

Sn mineralization of one sort or another. The Henty Fault and associated structures have

helped prepare the ground with zones of fracturing and brecciation. The Farrell Slates are

commonly highly calcareous, including occasional thin beds of impure limestone, and the

possibility for high-grade skarn development exists. The potential depth extent of these

deposits is unknown - the deepest existing hole (at the 'Arsenic Resource") was still in

mineralization at 250m below surface, and similarly at 220m below surface at Lakeside.

The potential for large and high-grade Au-Cu-Sn deposits along the 6km of the granite crest

should be investigated as a matter of priority. Several target areas that are obvious

candidates for drilling include:

Anomaly C

At depth beneath the "Arsenic Resource"

At depth beneath Lakeside

The untested 700m gap between Lakeside and the "Arsenic Resource"

8.6 Remobillsed Basemetal Deposits

With a Cambrian volcanogenic mineralizing event overprinted by a Devonian granitic one, at

suitable distances from the granite there is potential for basemetal lodelvein style deposits

involving remobilised Cambrian metals mixed with those derived from the granite.

The abundant Pb-Zn-Ag(±Au) lodes and veins that characterise the Tullah-Sterling River

area appear to be largely of this type. Many have mixed Cambrian and Devonian isotopic

signatures suggesting they are derived from hybrid metal sources. The largest of these are

the 900 OOOt Farrell lodes which lie only about 500m from the granite. In some lodes the zinc

content is major and gold significant (eg: the 4O,OOOt Murchison Mine lode @ 15% Zn, 2gft

• Au).
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While these deposits are individually too small to be a viable economic proposition for

Pasminco, it is certain there are many still to be found in this area. Under special geological

circumstances, such as the remobilisation of a volcanogenic massive sulphide into a major

structural intersection or large breccia zone, it is possible a body or series of bodies totalling

many millions of tonnes of high-grade Pb-Zn-Ag-Au ore could exist.

The patterns of existing basemetal lode and vein distribution indicate potential for these types

of deposits is best within the Farrell Slates and the Murchison Volcanics, at distances up to

1.5km from the granite. The most obvious potential is in the vicinity of the Farrell lodes. given

the indications of significant structural extension at this well-mineralized site and the limited

nature of exploration drilling there to date.

8.7 Farrell Basin

Another feature affecting the prospectivity of this area is the shape and age of the Farrell

Basin. This name was originally coined to describe the area occupied by the Farrell Slates

and at least the western part of the Murchison Volcanics (Purvis, 1994). Leaman (1994b)

enlarged it to include the mafics and part of the Mt Black Volcanics, west of the Henty Fault.

This view probably has greater validity as the mafics at least appear to have been deposited

in some sort of discrete rift. The author noted pillow lavas in these rocks during drilling for

Billiton in 1987.

However, inclUding adjacent rock units east and west of the Henty Fault in a single original

Cambrian basin implies inconsequential subsequent movements on the Henty Fault.

Based on its structural signature. Leaman (1993 & 1994b) considers the Farrell Basin Late

Cambrian. This would make it younger than the other known massive-sulphide producing

basins in the Mt Read Volcanics.

The biggest massive sulphide deposit in the Mt Reads (Rosebery) occurs in a large fault­

bounded volcaniclastic-filled basin. In the author's opinion the large size of this deposit is

related to the fact that the basin morphology was such that almost all depositional units in the

local stratigraphy have considerable lateral extent and relatively gradual thickness variations

(with local exceptions). This suggests the basin was relatively even-floored and expansive,

and that deposition was not greatly disturbed by any continuing volcanism.
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The fault-bounded Farrell Basin shows similar physical characteristics - the Farrell Slates are

one of the larger sequences of fine, evenly-bedded volcanomict sediments within the Mt Read

Volcanics. The main unknown is whether the Farrell Slates are merely part of an originally

more extensive largely post-volcanism sedimentary cover, lacking any intimate depositional

relationship with the altered volcanics now flanking and underlying them.

The magnetic low, particularly where it is not evidently granite-related, would appear to be

suggesting the Farrell Slates and the adjacent vOlcanics are all similarly altered and thus

intimately related.

Future exploration should incorporate geological study of the Farrell Basin, to properly define

it and analyse the facies relationships within it.
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1 The lack of geological, geochemical or geophysical vectors make it extremely difficult

to track down the source of the sulphide lenses at Mackintosh Dam. Indications are

that the lenses have been transported some distance. The only option appears to be

pattern drilling, which is not recommended at this time.

2 The frustrating and disappointing negative results of hole MM2 at Tullah Flat suggest

EM is not a suitable technique for exploration of the Farrell Slates. It is difficult to

recommend any future drilling of EM anomalies in these rocks.

3 At South Stitt the lack of gold and basemetal values in the altered pyritic

volcaniclastics suggests wildcat drilling, judged the most effective way to test this

poorly-exposed target, is unlikely to encounter mineralization.

•
4 A new exploration approach is required on both licence areas, involving more

emphasis on the overall picture: the volcano-sedimentary stratigraphy, structural

architecture, shape of the Devonian granite and timing of mineralization. A 7km x 3km

alteration-induced magnetic low centred on the Henty Fault Zone, a partly-coincident

shallowly-buried Devonian granite spine, and the widespread gold mineralization, are

regarded as key determinants of the area's excellent prospectivity.

5 Potential for volcanogenic massive sulphides is best within and on the periphery of the

area of extensive hydrothermal alteration indicated by the magnetic low, at distances

greater than about 1.5km from the underlying Devonian granite. Indicated target zones

include the area between the Murchison and Farrell mines, and the western contact

of the mafic unit in the Sterling Valley. Cambrian massive sulphide mineralization

within 1.5km of the granite stands a high chance of having been remobilised and

constitutes an important target category. Potential for this deposit type is best around

the old Farrell Mines.

•
6 The 5km of largely-untested but mineralized Farrell Slates/Murchison Volcanics

contact on the eastern side of the Sterling Valley, where the magnetic-depleting

alteration effect is most pronounced, warrants drilling. The potential for volcanogenic

massive sulphides appears best in the northern half of this zone. Further east,

strongly altered pyritised zones in the Murchison Volcanics also constitute targets

worthy of exploration.
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There is outstanding potential for Au-Cu-Sn deposits on the 6km of the Devonian

granite crest along the Henty Fault beneath the Sterling Valley. Several target areas

that are obvious candidates for drilling include: Anomaly C on the western slopes of

the Sterling Valley; beneath the known "Arsenic Resource"; beneath the Lakeside

deposit; and the untested 700m gap between Lakeside and the "Arsenic Resource".
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10 RECOMMENDATIONS

1 No further work should be carried out at Mackintosh Dam, Tullah Flat or South Stitt.

2 Drilling should be undertaken along the Farrell Slates/Murchison Volcanics contact

zone on the eastern side of the Sterling Valley.

3 Deep drilling for volcanogenic massive sulphides and their remobilised equivalents, is

recommended in the area of the old Farrell Mines and south to Murchison Mine.

4 The outstanding potential for major Au-Cu-Sn deposits along the Devonian granite

crest in the Sterling Valley should be drilled as a matter of priority.

5 Altered areas in the Murchison Volcanics and along the western contact of the

Sterling Valley malic unit warrant investigation, initially by mapping and rock sampling

plus assessment of any existing data collected by previous explorers.

• 6 It is recommended a task-force be set up to study the non-prospect- specific aspects

of exploration in the Tullah-Sterling River area, with a view to outlining target zones

for exploration beyond 1994-95. This study should include:

•

*

*

*

*

Definition and facies analysis of units in the Farrell Basin (including the

Murchison Volcanics)

Proper determination of the relationship between the aeromagnetic low and

alteration, structure and the Devonian granite

Determination of the relationship between existing mineralization and the above

Computerisation and evaluation of all existing drillhole data, all geophysical

survey data and all surface geochemical data.
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PASMINCO EXPLORATION

DIAMOND DRILL CORE RECORD

•IHOLE No. Ml> I

LOCATION "fM;foIMJ/A OBJECTIVE LOCATION/SURVEY DATA (AMG)

PROJECT T"1!LLAfl E!:L tt/~ Grid AMG RL CoBal m 205·:>-
7b TE$1 ~8JEIffi.I ""~VE: 1lAs&'IE'n\L SVLm/}E L&.I5r:.

PROSPECT ~~NnlSH :MIi
IN TlJ~/AJe~.

Northing m S38271e '5 Bearing Colla, 07'"4<> 'wrt/lBPPI>JG
DESIGNED BY .:r:~ fuRJIIS Easting m

1>g700~·O
Dip CoDar -50"

LOGGED BY .:r:G. fl!tV/S DH SUI'I'&y Type ,""'-E 5II.....~NJ cNt6eA Length Ho.Ie m 1&<!-'3
RELOGGED RESULT Depth m Bearing Dip Depth m Bearing Dip

COMMENCED ,·I\·n I),/ZM j;~I-Il-t..tssl1lE $OLPU rlIe. "JIW})I~ S-O,.. »I\.)N -llIP CO£LA'!. 091'75" -50·

COMPLETED II) . II . 9:!> DF IS\JTCJ/..&P. 30 0'1·25" -48·25'

DRILLED BY w· UDl.\l 60 0,2." -4-7'
DRILL RIG L~1>& 90 0'2' -4$'

SIGNIFICANT INTERSECTIONS £,,..) 120 092' -4+'1.5'

From m To m Interval U. Po z" ~ As Comments 150 092" -+3"m

7"'0& 7"2.0 0·1:1 ;2." ~'7S% 745 ~ :1.150 $U(I-H~VE 1M'?' 09/·5" -4-2"0·'5'0 - ~ sIJll'JlJ~

"34-% ~
2.

6Al&IA IN Im-AQIn;: VEINS ,,J10)'1 104'1 ',00 75 0·01! 4-

~T£ LIYIA

SIGNIFICANT CORE LOSS POOR GROUND CONDITION ZONES

From m To m -I. Lost From m To m Condition

0 :> G7 \) :2:], D~ AT INre;evI\{.S

44 -44'3 ~b1<E#J ~ ~es. AUfITST /III!iItiY.. LrA.

47 47" "
.. " .. " ..

HOLE SIZE HOLE CONDITIONS AFTER COMPLETION

Size Depth m Cott.ar HiJ - ~/ZE ~71fEL '/~ l.J /711 CAl~~ IN TIl 0-7..
f/q :b Steel CB.lng -
tiQ 14'3 PVC eBsing 140.... I'Ve.

!"!~ ,,~,. ,< """'-'" '"
CJfSJ~ I'U<:$J TIl I+l>·" ..... %~"',~lJ/..,.17El>-'l'a7<>J 5H-~ ..

Ground Water

Wedge

Drill Pad

GO



•
PROJECT: .,iJJ.LAI{ EL 22/'0

•PASMINCO )EXPLORATION
SUMMARY DIAMOND DRILL CORE LOG

GrapNc SCale 1;

•IHOLE No. Ml> I

I
F,~ ...-.". o.acrlptlon ..... G_ F'~ ....... .". - _.. G_

m m m m

MOl SlMIARY LOG

o . 14.5m: MAfIC LAVA. Probable dyke

14.5 - 29.1m: UNIDENTIFIABLE VITRIC VOlCANICS. Fi gr. Broken in places.

29.1 - 49.7m: BRECCIO-CONGlOMERATE. Volcanomlct. Bedded. 1-3% dissern py.

I
49.7 - 76.1m: SANDSTONE. BRECCIA, SILTSTONE I SHAlE. Volcanomict. 1-3% py.

76.1 - 76.2m: MASSIVE SUlPHIDE. Partly banded py-gn with lesser cp &aspy.

76.2 - SO.3m: SANDSTONE. Volcanomict.

80.3 - 90.9m: RHYDDACITE LAVA. Qlz-amygdaloidal.

90.9 - gl.Om: DEfORIIED VOlCANICLASllC. V 5trong shearing fabric.

Stretched clasts of lava &sediments to lOOmm long.

97.0 - 124.0mo DACITE LAVA. Strong qtz-albite alteration. Highly deformed

&augen-textured lOl-113m. Gn-py in qtz-alb veins lO2-105m.

124.0 - 159.7mo SANDSTONE. SILTSTONE I SHAlE. Down-hole fining qtzo-

feldspathic sediments. Minor py & po.

159.7 - 178.6m: MAFIC DYKES I SEDIMENTS. Complex of fine sst, partly·

carbonaceous siltst/shale, and weakly fuchsitic mafic dykes.

178.6 - 184.3m: FINE SANDSTONE. Masslve, even-grained. Minor py.

END OF HOlE

I I I I
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PRSMINCO ~~PLORRTION I HOLE No. MD1

DIRMOND DI\'_L CORE LOG

PROJECT: TULLRH : EL 22/90 MACKINTOSH ORM Vertical Scale 1 : 150 Page 3 of Iq

DESCRIPTION GRRPHIC CODES

From To LITHOLOGY & AL TEARTION MINERRLlSRTION ""'th Lithology s_ STRUCTURES LITH STR RLT

o YYYYYYY.;, -
0.00 14.50 BRSIC INTRUSIVE D1m.mf1TED. mirD" P.1'ite lib eN

Dark, Green. Fine grained, Massive. Highly Chloritised, Locally 1-2l abcNe 'tn •• 'X"<"<'<."<.x"'<
CD

Moderately Carbonatised, Even-textured. Non-magnetic. YYYYYYY.:I
'X"'<.""<"<."<."<"<

Probable dyke. Part1y broken, ESP above 6.Sm. Irreg cb YYYYYY"'-.Jveinlets. "<."<.'<."<"<"<"<.
CONTACT: Unassigned, at 65 degrees to LeA. Basal contact YYY)I'YY)l'
abrupt, marked by strong lineation parallel to cleavage. "<."<"'<."<"<"<."'<.

YYYYYY'Y
"<."'<.'<.'<"<"<"<

YYYY),Y')I'
"<"<"'<."<."<"<"<
yyyyyyy
"<"<'X'<"<'X"'(
yyyyyy~)

"'<"<"<'<."'<."X"'<.
YYYYYYy'~

"'<"'<"<"'<."<.'X'(
yyyyyy1'

"<."<"<"<.'<.'X"(
yyyyyyy,

"<.'<"< "< '<x"'"
YYYYYY)l'

"'<."<""<"<"<"<"<
V FIRST o.BMG:. , 55.10 YY'yyyyy ,.....,,_...,-~'" ,I

'<."<"<'X 'Xx '< ""...yyyyyyy
X"'C."<'<."'<."'(,,<
yyyyyyy
"'("<"<"<"<"<"<
yyyyyyy
"<"<"<"<"<"<"<

YYyyyyy
"<"<"<"<"<"<"<

YY)f'Y'i'yy
,~ ,~~~" f--

14.50 29.15 UNRSSIGNEO Dim'ffiIlTllJ. miner wite ??????? " ...
Pink, Buff, Fine grained, Massive, Vitric, Spherulites, Sare frach.re-fillirPiJ py •• ???????; alb
Slightly Sericitised, Slightly Rlbitised, Unidentified ???????-:
even-textured vi tric volcanic. Snowflake devi tri fication ???????'.
texture. Broken at intervals, esp above 23m. Rbund cb(+qz) ???????'.
veinlets, esp in stronger cleavage 22.'I-28.8m. Mafic dykes at ???????'.
15.1-15.6m (52/LCR>, & 22-22.35m (60/LCR). Both dykes Ilcleav. ???????'.CONTRCT: Conformable abrupt, at B6 degrees to B. 51/LCR, ???????'.oarallel to bedding/cleavage in unit below. ???????'.

???????

20
???????'.
???????'

~~~~~~~~



• • •
PASMINCO • "PLORATION I HOLE No. MD1

DIAMOND DR.~L CORE LOG

PROJECT: TULLRH : EL 22/90 MRCKINTDSH DRM Vertical ScaLe 1 : 150 Page .4 of Iq

DESCRIPTION GRAPHIC CODES

From To LITHOLOGY & ALTEAATION MINERRLISRTIDN - Lithology 5~ STRUCTURES LITH STR RLT

???????-:
???????'

~;;;;;;:
???????,

???????'
???????'

~~~%~~~~r""""w",- 'I fIRS! ClEIMIl. A50.

"???????..: 5_.

???????'".~---. FIlLT. R 62. :hl5r.
???????' Small sf'R'S at 2&n " fit

??????? 1\ 26."".
???????"~
???????',
???????',
???????'.

BRECCIR INTERBEDDED SRNDSTDNE SIL TSTDNE ,tv~v~..tv"'v"'v
f----

29.15 49.70 WITH INTERBEDDED WITH DlSSEMIlIllID. miner W'itl! 51>< ""INTERBEDDED WITH BLRCK SHRLE &.me frac::tt.re-fillil"J Pd •• 30 AAtJ.A66A bm ...
Grey, Pink, Very coarse grained, Medium grained, Bedded, 'v'vvv'v'Qv b sItlJ.t:.tJ.A!:.tJ.lJ,.
Matrix supported, Polymict. Crystal, Feldspar phyric, Slightly vvvvvvv b ""
Chlori Used, Slightly Serici tised, Volcanomict breccio-cong, AAt:.lJ.At:.lJ.

V'9V'VVVV
with matrix & beds of feId-xyl sst. Clasts <often 9i I-alb AAAlJ.AAA

ait> 5ub-angu1ar, some stretched, av 10-30mm, max 120mm. incl 'i}'VVV'Q'::IV
t:.tJ.6AtJ.AA

fi gr perli tic lavas, vi tric volc3 & feld-porph lavas. VVVVVQV
Bedding-I/ cleav strong at top, weak at base. Rbund tiny cb A66666A

VVVVVQV
veinlets. Q.z-cb-cl veins to 100mm. At:J.At:J.t:J.AA
CDNTRCT: Gradational, at SS oegrees to LCR. Gradational QVVVVVV

A666666
conformable change at base. vvvvvvv

6666666
vvvvvvv 1/ !mJDG. 0 75.6666666
vvvvvvv 52/tCR.

55
6666666
vvvvvvv

A666666
VVVVVVV

6666666
VVVVVVV

/jvlJ.lI.Vt:J.VlJ.VAQ/jVJ.
A66t:J.66A
VVVVVQV

A66A666
lJI2lMIlflmJ, 2"1. Wite VVVVVVV

1HImIi. Sra:ling cb.rhJle.tJ.666666 J,mira galena I\r in black 40 VVVVV't1V fh!ccia bed.
55

shale. !J'I in qz-cb AV6l'V6vA·l't16VJ.
w:tnlets •• lJ.A AAtJ.tJ. A

VVVVVVV
OISXMIrflTED. mira Wite AA66AAA
5-10;1.: dissem aspy @4It. 55 VVVVVQV

AAA6tJ.AA

co



• •• •
PRSMINCO --"'LORRTION I HOLE No. MD1 \

DIAMOND DR,i.,;,L. CORE LOG

PROJECT: TULLAH : EL 22190 MACKINTOSH DAM Vertical Scale 1 : 150 Page 5" of ''l
DESCRIPTION

.

GRRPHIC CODES

From To LITHOLOGY 8< ALTEAATION MINERALISATION Depth Lithology Stnrl.res STAUCTURES LITH STR RLT

5-10% dissem awY I! 44.SS VVQVVVV

- ~.6Sm •• tJ.vtJ.,/JoVt:.Vl:J.VliVtJ.Vl.
Al!:J.tJ.tJ.tJ.l:J.l:J.
VVVVVVV

6 tJ. 6l::.t:J. at::.
V9VVV97

D~TED. IX wite
tJ.vl!J.vl1vtJ.·/,vtJ.vlJ.·/
tJ.tJ.tJ.tJ.tJ.lJ.tJ.milD' SiNlerite milD' r VVVVVVV 1fIJJItG. A55. ss

gain miner d1:illcllpFite t:.vtJ.../"vlJ.o:,'J'VtJ.Vl:J.Vl
Sp-i1!""CP in qz-dl

,.- 1IIIlJN;, Srildirg ~Ie.
6AAt:.t:.tJ.lJ. Sco.r • fill stn.r:hn!s ss

~inlets. Best 5lJ1~ VVQVVVV I
I \ also face ~Ie.assoc lilith blade nle•• t:.tJ.t:.6Al111

vvvvvvv
DI~TED. miror "ite

t:.tJ.t:.!:J.litJ.lJ.
VVVVVVV

trace galena trace l1tJ.t:.l:J.tJ.AlJ.
vvvvvv'Q

d'slcqy"ite 9a5l!mI!tais in t:.tJ.lJ.lJ.tJ.tJ.tJ. ,.-
qz-cb veins •• 'VVVVVVV EEIDIII;. Gr>d;", ""'•. ss

t:.tJ.6tJ.tJ.lJ.l:J.
VVVV'VVQ

lio.l:J.6AlJ.lJ.
f-----

~9.70 76.00 SANDSTONE INTERBEDDED WITH BRECCIA INTERBEDDED WITH SIL TSTDNE DISSEMDIlTID. IX l¥'it1! SO ", ':. ':. ':..:. ':.' 5 sst ...· ," .........
INTERBEDDED WITH SHRLE 'MY milD' galen; I.e'\I ... ........ ,... sil'." .........
Grey, Buff, Medium grained, Fine grained, Bedded, Crystal, mira' cnaloopJ"ite tra:e .' .........

b sit' ...........
Vitric, Pumiceous, Moderately Sericitised, Slightly a"Sel"lCPFite 2-:II.: ~ asSlX.

... .... ....
bsh...:..:..:..:. ':.'

Silicified, Volcanomict !leds, mainly pumiceous feld»qz laIifh black shale ba"ds: II! '. ':..:..:..:. ':.'
EErImIj. A58.xyl-lithic sst 8< fine bx (bx frags incl felsic lavas). Some SO.S-Slm .. SS.7-56.2rn. So '..:..:..:..:. ':.' ss

vit.ric partly cherty sil tst, 8< grey/black shale. Stretched .. c:p increase sli~tly '.':..:..:..... ':.'
lumps of siltstlsh in sst. Alt strongest (incl some carb 8< 6S-r,a,. All SllIrf1ides:

'.' ....................
bch) in pyritic section below 70.Sm. Il.z-cb veins. Unit eo::ept a5P.:I also OCC\l" in

............·.. '. " .. "·.' .' .' ...' . .largely unbroken.
\ winlets •• .......................

CONTRCT: Unassigned, at B9 degrees to LCA. Abrupt. ..................................
'..:..:..:..:. ':.....................................·.." " " ..
'. ':. ':..:..:. ':.'.. ' .......... " ........

I/ FIRST (l£JI'JA;E.
' ...........

D7\.· '. '. " " ..'.' .........
S1/lCA. (Cle<lIIiill}! in unit...........

'..: ..:..: ..:. ':.' ""',.....~,~,- .wies fran laIl!ak to............
'J....... .... _.

.. is stru-gest in....... .............. ..
ptJIlicews sst .. t»c. '"'..: ..:..:..:. ':.' 1\ ctl!iJJ II bl!ddil"Cl •.. ' .........

r 60
....... ....
'.' .............. ......... ................ ....
'.' .................. ..
'.' .............. ......
'..: ..:..:..:. ':.'..................... ..
'..: ..:..:..:. ':.'..................... ..............



• • •PRSMINCO 'PLORRTION I HOLE No. MD1 -~,

- DIRMOND DIt.~i. CORE LOG

PROJECT: TULLRH : EL 22/90 MACKINTOSH OAM Vertical Scale 1 : 150 Page " of l"l

DESCRIPTION GRRPHIC CODES

From To LITHOLOGY & RL TEAATION MINERALISATION Depth Lithology Stnrnres STAUCTURES LITH STA ALT

" .:..: ..:..:..:..
". ':..:. ':..:. ':.'
". ':..:. ":..:..:.
". ':. ':..:. ':. ':.
", ':. ':. ":. ":. ':.'
", .:. ':. ":. ":. ':.'...:......:......:..
", ':. ':..:......:..
", .:. ':..:......:..
", ':. ':..:..: ..:.
", ':. ':. ":. ':. ','.'
", .:..:. ":..:. ','.'· .' .' .' ...' .· ' .........
", ':..:. ":. ':. ':.'
", .:. ':. ":..:. ':.'

lIKED. sz wite 1;(
", ':. ':..:. ':. ':.'
'. ','. ':. ":. ':. ':.'

~Ie"'ite 17; galt!J'lil miror 70 ". ':. ':. ":. ':. ':.'
~ite ~lphs in ", ':. ':..:..:. ':.'
diffuse bands to 21rrm ',' ..........", ........
l/b!lilirPi/ •• " .,'. ':. ":. ':. ':.'

'. ':. ':. ":. ':. ':.'
omMIJf!ffil. 1XWite ", ','. ':..:. ':. ':.'

',':. ':. ":. ':. ':.'mira- 5j:ilalll!l"ite .. ':..:..:. ':. ':.'
/ BASIC INTRUSIVE 7'·0 7'·08 ... '..:. ':..: ..:. ':.' EEJJJD(:. A 65. ss

Yellow, Green, Medium grained, Highly Fuchsitic, Highly '. ':. ':..:. ':. ':.'
Carbonatised, Strongly altered lineated mafic dyke. omMIJf!ffil. trace Wife '..:..:..: ..:..:..

'. ':. ':..:. ':..:.'
CONTRCT: Unas3igned, at 75 degrees to LCR. Rbrupt & II dyke (Mafic ~I!) ••

'. ':. ':..:. ':. ':.' I" ...lineation. _M. atI..r'm'rt Wife " ':. ':..:. ':. ':..
V UNASSIGNED 7',oS-7'·2.- ab.ndirrt galE!lil 12:

· ........... Bin:lirg in semi-lIII5Siw. ' .........
sulp,ides (// beddinll) •'.' .........

Blue, Brown, Medium grained, Moderately Sericitised, dIalcq:llTitl! II
,..............w .."" """""1el~~ ~OI~S Moderately Silicified, Semi-massive sulphides in pumiceous iJ"Sl!l'1l:P.1ife Semi-massi\lf! ':. ':..:. ':. ':.' FIRST a..EIIVFIl. 0 BJ. 5 sst " ""feld-xyl sst. <+50%)~ SlJllilides. .:. ':..:. ':. ':.' 55IlDl (fIbed:ling>. ...... co':. ':..:. ':. ':.'

CONTACT: Conformable abrupt, at 65 degrees to LCA. I/sulphide Scme CP-!1I Io'f!ins at hi!tJ ':. ':..:. ':. ':.' l.ln of mit stra"'gly

banding. <rIgle to SlJIIil b<n:lirg.. ':. ':..:. ':. ':.' c1t!i1\1 witt! ztf"eS of

SANDSTONE 7'·2 S1).~ ... otm1OOTED, 2Z Wife Ii:: .:..:..: ..:. ':.' sne;rillQ•
ss

Grey, Buff, Medium grained, Massive, Lithic, Vitric, Crystal, galEJ'lill in \I'l!iils. ':..:..:. ':. ':.'
EEOOIIIi. A &l..:..:..: ..:. ':.'

Moderately Sericitised, Slightly Carbonatised, Volcaniclastic OIm1l1flTED, 1% Wife ':. ':..:. ':..:.'
sst. Lithic & feld>qz grains in serici tised vitric matrix. mira- galEJ'lill in veins:. BO ...........
Minor coarser feld-xyl sst &. grey silicified (baked?) shale.

.. ........
f--

BO.30 90.90 1\ CONTACT: Gradational, at SS degrees to LCA. Strongly lineated
l IJo-d sil

mixed zone of baked shale slivers, sst & lava material extends D~.o"oerymiror ""
to B2m. Wife disseminated. SCfIlI!

also en ff'ac1lres .•
RHYODACITE
Grey, Medium grained, Porphyritic, Massive, Feldspar phyric.
Quartz phyric, Vi tric, Moderately Silicified, Moderately
Sericitised. Lava is qz-amygdaloidal. Felds albitised. Cb-qz
veins. Weak cleavaae. Mad fracturina 86-90m. '1Smm mafic
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From To LITHOLOGY & ALTERATION MINEAALISATION 0.0"' Lithology 5""""'"' STAUCTURES LITH STR RLT
Sericitised, Lava is Qz-amygdaloidal. Felds albitised. Cb-qz
veins. Weak cleavage. Mad fracturing 86-90m. 4Smm mafic
dyke @ 90.5m (75/LCR. opp sense to cleav), ....,ith abund
m1crofracturino of lava on dyke margins. f-
CONTACT: Unassigned, at 75 degrees to LeA. RbrulJt.

90

f--
90.90 97.00 ACro VOLCANICLASTIC mSSEHDflTEI), mircr Wife "......,......,-"..... FIRST Q.ERVFG:. A &2, vv,

,] ""Pink, Grey, Medium grained, Foliated, Cleaved, Feldspar Stm.>. .Ib
phyric, Vitric, Stylolites. Moderately Sericitised. Moderately
Rlbitised, Largely unidentifiable. prob pumiceous, vole with v
strong shearing/eleav fabric & wispy texture. Scattered
fractured felsic lava clasts to 100mm x 30mm, & shale clast @
93."+m, indicate::s rock is clastic. Sparsely qz-phyric. Strong ---- FIIU. A 65. 9lI!;r.

fitsil-alb alt in basal half of unit. II dl!aU3l:l!.
CONTACT: Gradational, Position sl arbitrary.

1/ FDlST ll!IIVIl<. RSO.
5_. "---- FRLT. A 75. £rittle. fit
/I deilY<lJl!'. f--97.00 '2Q.00 OACITE m~. wry miner 0" 'l:.'l. 'l. ~ 'l. 'l. lUI .Ib

'\>~'\>,\>'\>'\>,\> FDlST ll!IIVIl<. 0 15.Pink, Grey, Medium grained, Massive, Cleaved, Feldspar phyric. Wife o"u '0 "0 'Iou '0 "0 'Iou -~~ " sil" ~ " " ~ " " 68IlCA.Highly Albitised, Highly Silicified, Mod sericitised. Felds o,,~,~,,~,,~,,~,,~,,~
evenly distrib in bland granular rock. Strong tectonic Ill' ~ Ill' " .. '" '"

o"~,~,,,,:,~,,~,,~,,~deformation 1OS-113m (augen texture &. broken silif felds). "':~~~~'I>"~
deformation assoc with strongest sil-alb alt. Q.z veins to •"a 'I "0 "a '0 "a '0
lS0mm. most abund 102-'08m. Manc dyke 99-99.3m. fuc alt, '00 "'':~'O''~~'I>''~

O"O'I"I"U"I"I"U
cleaved & oriented /I cleav. "~~'I>"..:tt'l>"~

CONTACT: Unassigned. at 6S degrees to LeA. Abrupt. II cleav. O"U',"II'U"I"."I
"'Ill' "' .. """,\>'1> 0 '\>'I>'\>'\>

exact nature unclear. Basal 'm of unit is finer gr & vi tric. ."U'I"O'U"I"O"U"' .... "" ""o,,~,~,,~,,~,,~,,~,,~

VElK. 2"l !JiI11!I'liI in wins. "' .... '" '" '" '"-,,~,~,,~,,~,,~,,~,,~
mil'D' Prit! in Io'l!ins. Ill' ~ "''''' "'''<;>'I>O,\>'I>,\>,\>
Co;rsely ICYII illl! sul~ in _"U"O"O"I"I"O"U

"Ill''' '" "''' '"lIZ-alb Io'l!ins •• '\>'\>0 '\>'\>'\>'\>_"u ,_ ,,_ 'Iou "0 "_"u.. " '" '" '" '" '"'\> <). <10 '\> '0 <10 '\>
u"U"O"O"I"I"O'U
"':':'O"':~'I>"'OII "u "_"II "1"1 "1"1'" ~ '" "' .. '" '"

C.'j
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I"~"~"~"~"~"~"~
DIS!fHIIfIltD. \Il!r'Y miror ""~""~~t1'~~~~

u"o"u"o"u"'o"o'll.a
plFite disseminated. trace :"i..i ..!"i,,'f..i ..~!FI1ena in w:iRS. f>-o.P~~P~~"~

a"a "a "0 "0 "II "'0 'too
"'~-'f)."'~P~~P":~
D"0 "a "0 "a "0 "0 'too II F1IlST 1l.EJI'.IIl;E. R55.·~':~":oP':o
D"u "0 '0 'a "0 "0 "0 Stra'g.
·.t'':~':o'''~o
."0 "0 "0 "a "0 "0"0 ---- \I s1rolgly deformed an!

:"i..i ..i"i"i..i ..~ IC6-lIh with 3UlJI!l'1 .1
... .:.:.:.:0°.:0 temre , 1r'd<el

110 a"0 "0 '0 "a "0 '0 '0
I \ ~erdsprs. EISI!lJB'e in

:"1~:(..i..!,,{,,i,,~ lJ"Iit CIe<PRge mod-~'.
°':':':':':':0
D"0 "O"D "0"0 "0"'0

:"1..i,,{..i,,{,,i..~
... .:.: of>0° 0"" ,,: "I>
D"0"0 "0 "O"D "0 "'0
"':':0"'':<:>°':<:.
a"a"a'a"a'a"'o'D
... Cl' " II'"'' ... '"
D"~"~"~"~'~"~'~-':':0·':':':0
o"o"o"o"o'o"o'a
°':':':':':':0
0". '1100 'a '0 '0 "0'0

"'':':':':':':0
0"0 "0"11 "o'll.g "0'0

.. .t'.:0"':':': <:>
a'a'lloo'u"o'o"o"o

:"!"1,,i,,i,!,,1,~
.":~~~~":":~
0"0 '0 "0 '0 '0 ,,_ 'a
~ ,,:,,:~~,,: ,,: ,,:~
_ "0 ,_ "0 "a '0 'a '0

D1~T£D. miner Wite 'f{. ,,:,,: ~...: ,,:.:~
0"0 'a "0 'a '0 '1'1.0

miner plJ"l"hotitl! SuIFhid!s ~,,-r,1'1.-r'l.i,,!,!,~
irx::reasirg to 1% tOaJa"ds ~.:,,: ~,,:,,:.: ~
base. with tracI! sp ••

120
a"0 'a "0 'a '0 "a '0
~.:.:.:.:~...:~
0"0 ,_ '0'1.0 "0 "a '1.0
~~t.:,,:,,: ,,:.:~
0"0'1.0 "0 '1.0 "0 "a "0r--~~ FIRST Q.ER'v'fIiE. R 51. .1~.:.:.:~~...:~
a"0 "a "0 "0 "0 "I "0'f!..:.:.:.: ~..,,:~
a"0 "I "a "0 "0 "a '1.0..,:.:.:.: ,,:.,:~
_ "0 "a "a "0 "0 "a '0...:.:.:.:,,:.:~
O"O"O"D"O"O"O"o..:.:.:.:.:.:~

f--............
124.00 146.70 SRNDSTONE ~1llI. 1% Wife ........... S sst chi'.' .........

Grey. Green, Medium grained. Massive. Feldspar phyric. Quartz Some P..I s1T'ingB"S. Tracl! . .......... ....'.' .........
phyric. Slightly Chloritised. Slightly Sericitised. Med gr SP-CP-gl in q;z Yl!ins •• .' .........

'.' .........
qz-feld xyl sst. grading at 134m to fine ...........

approx ............
qtzo-feldspathic sst & fining downhole. Unbedded &

.................. , ...............
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DESCRIPTION

LITHOLOGY & RLTERRTION
qz- eHJ xyJ. SS"" grao~ng s.. approx I.::J" m "LO T Ine
qtzo-feldspathic sst & fining downhole. Unbedded &
even-grained4 Unaltered below 143m. Numerous irreg cb
vein lets.
CONTACT: Unassigned, Marked by sheared irreg 1S0mm mafic dyke
in brecciated zone.

GRFlPHIC

MINERRLISRTIoN """" Lithology Sf=t\ns

':. ':..:. ':. ':.
':. ':. ':. ':. ':.'
':. ':..:. ':. ':.'. ................................
.,'. ":. ':..:. ':.'
.:. ':..:. ':. ':.'
':. ':..:. ':. ':.'
':. ':. ":. ':. ':.'
':. ':. ":..:. ':.'

BO ','. ','..,', ':, ':.

STRUCTURES

CODES

LITH STR RL T

D~I1flTED. 12
plJ'riJ:Jtite l.e5Sl5" py.
Scrne p:l in qz veins ••

.:. ':. ":. ':. ':.'

.:. ':..: ..:. ':.'
':. ':..:. ':..:.
':. ':..:. ':. ':.'
" .
" .
.,'. ':. ":. ':. ':.'
':. ':. ":. ':. ':.'.:..,"..:. ':. ',".'
':..,"..:..,". ':.'
':..,"..:..,". ':.'
.:..,"..: ..,". ':.'
.:..:..: ..,"..:..
.:. ''"... ~..,"..:...:..:..: ..,". ':.'............. .
':. ':..: ..:..:..
':..,"..:. ':..:..,"..,"..:..,". ':.'
.,"..,"..:..,". ',".'
.' .
' ..

F1JlST Q.DMIiE. R GO.
w.o<.
CINlRlJ! becuning IaII!'iIker
laJith~ •

.1

146.70159.70 SILTSTONE GRRDING TO BLRCK SHRLE

140

.,"..,"..: ..,". ':.'

.' ... .
',"; .,"..:..,"..,"..
.' ... ..
.' .. .....' ." ...' .
" " '. " ' ..' .
" ..,"..,"..:. ':. ',".'
.' .' .....' .
' .
.,"..,". ''". ':. ':..:..,"..:. ':. ':.'
.:. ''"..: ..,". ':.'
.,"..,". ''". ':. ':.
.' .' .... .' .
" " .. '. ".:..,"..: ..,". ',".'
.:..,"..: ..,". ':.'
.:..,"..: ..,". ',".'
.:..,"..: ..,". ',".'
.:. ''"..: ..,". ',".'
.,"..,"..: ..,"..: .............

f----{ lm1IIG. R52,
(fI the weak cleav) •

f-­
S sit

55
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CODES

146.70159.70

LITH STA ALTFrom To LITHOLOGV & ALTERATION

SIL TSTONE GARDING TO BLACK SHALE
Grey, Black, Fine grained, Bedded, Vitric, Quartz phyric,
Slightly Sericitised. Slightly Chloritised. Shale 51
carbonaceous. Minor lacal sil alt. Rbund irreg cb-qz-ser-chl
veinlets. Weakly cleaved co-chl alt intermediate dyke(?} @
1'19."+-1S0.2m, oriented /1 bedding, with 2-3% po.
CONTACT: Conformable abrupt, at 70 degrees to LeA. Disrupted
by qz veining.

MINEAALISATION ""'th Lithology Stn.ct1.ns

O~.I;;PFite

disseninated. Ii:
plJ'f'OOtite disseminated.
mihr 5jTIaIlerite as
strirqers. SuIJtts also
CCII'lIIOlly in strirqn: " in
cb ...einlets ..

STRUCTUAES

fEIl)IH;. 0 81.
601lCfI. WNIc beltlirg-II
cle3'ol 1tnIuinIt mit.

tEIlDfj. A67.

5 sit
>bsh

55

...
c!l1

'..:..:..:..:. ':.'
'..:. ':..:. ':. ':.'
...: :..:..

!:.~~~~~tj~~:)~~~j~:
1-:1"'5"'9""',7"'0,1-;,16;:-4::-.""'4-=0f-""'S"'A"'N:::O"'S""T"'O'"'NE;:--CC'"'O""N"'T"'A"'IN7.I""N"'G-I"'N7.:C::-L'"'U-=SI'"'O""N::::S'-:::OF;:--CB"'A'"'S"'IC;:--'I'"'N"'T"'AU:::S"'I'"'V"'E-----+~==T£D=-. -m:-;.....-w:-;..,..--j 160 :: :::::::::::::::::::::

Grey, Green, Fine grained, Massive, Feldspar phyric, Quartz Mira' SP-!p"CP-pj in qz-cb '.':.':.':.':.':.'
phyric, Vitric, Moderately Chloritised, Slightly Sericitised, veirs in~ 2m.. . .
Sst is finely pumiceous in places, & fines gradually downhole. .:-:.:-:.:-:.:-:.:-:.:-

In upper 1.Sm sst contains thin irreg bands & dismembered '.':.':.':.':.':.'
clots of mafic dyke(?) material.
CONTACT: Conformable abrupt, at 57 degrees to LCA.

f-_--{v 1fIIIIJt;. R65.
1\ .... II e1......

Sss!
.Ib

55

c­
c!l1...

SIL TSTONE MIXED WITH BLRCK SHALE
Grey, Black, Fine grained, Vitric, Slightly 5ericitised, 51
carbonaceous. Strongly cleaved & deformed. Abund cb
veinlets. _

• 0, ",~ 7A I co O. F, ,"

/ BASIC INTRUSIVE
"'16=-4:-.4"'0+1'"'6"6"'.""'0"'0:1' Green, Medium gr:=,i!1ed, R.mygdales, Highly Carbonatised,

Moderately FuchsltlC, Sllghty chloritised. Common cb
ve1nlets.
CONTACT: Conformable abrupt, at 60 degrees to LCA. Sl

166.00 16B.95
irreg.

DlSSEMJrfITED. trace Pl"ite f-

D~TED. 1% Pl"ite
50ne P':I also in
stril1J!f'S ..

.. .:..:..:. ':. ':.'............... .......... .'.
YYYyyyy)'

'<'<'<'<"(""("(
yyyyyyy
'<'<'<""("(""("(

--_.

lib

FIlLY. A70. 5 sit
II bed::linglcleil\l. ~<red Ie bsh
mafic d.ki! in faJlt.

ImlIlli. A65 .

tit

55

f-­
co
II.<

f-­...



• • •PRSMINCO ---<PLORRTION I HOLE No. MD1
D1RMOND D~;';'_':' CORE LOG

PROJECT: TULLRH : EL 22/90 MACKINTOSH DAM Vertical Scale 1 : 150 Page 1/ of l'f

DESCRIPTIO N GRRPHIC CODES
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veinlets.
H~t:~:i;~I;rl 1mlIJI;. ROS.

"CONTRCT: Faulted, at 70 degrees to LeR. Annealed fault zone II II c1!Q11.
cleave f--

16B.95 17B.60 INTERMEOIRTE INTRUSIVE INTERBEDOED WITH SILTSTONE INTERBEDDED DmMD'flTED, miru- Wife xxxxxxx>: Iii CDxxxxxxx
WITH SHRLE INTERBEDDED WITH SRNDSTONE mirD" p!"r'rtlJtite fMce HO xxxxxxx>: b sIt

Green, Grey, Medium grained, Fine grained, Massive, Bedded, ir"5l!I"qIJ"ite Sul~ides XXXXXXX bsh

Rmygdales, Vitric, Moderately Carbonatised. Complex of also in ell ~inlets •• XXXXXXX bsst

conformably-intercalated intermediate-mafic dykes and/or flows xxxxxxx
(60%) , and sediments ("0%) • Some sot of similar composition xxxxxxx):

to dykes/flows. Rbund irreg cb veins & patches. xxxxxxx
CDNTRCT: Conformable abrupt, at 67 degrees to LCA. xxxxxxx,>:

XXXXXXX
xxxxxxx> I 1mlIJI;. RSO.xxxxxxx
xxxxxxx S!ds g!I1l!r'i!lIy massi'oll! •

"xxxxxxx poorly bed:led. wiffllNld
xxxxxxx> \ bed:fir.r-II de.....
xxxxxxx

xxxxxxx.:>o
xxxxxxx

xxxxxxx>

I X X X X X X ~>
XXXXXXX
XXXXXXX

XX:v"'vXvX X:
-SANOSTONE .' .........

17B.60 lB".30 DlmmtlTED. milD" Wite .......... S55t CD.' .........
Grey. Medium grained. Massive. Moderately Carbonatised. Lcally 1-2"1:. S:me p,J in .....................
Even-grained. Cb veinlets throughout. sfri'9!"S.. lBO

..........
1EIIlUIi. R 70 •.' ...................
W9:: bl!djjm-II dSl• "...... ..................... .....

" " '. " ............................. ......................... ................. ..................... ........... .......... ........... .......... ........... .....' ........... .... .... f--

~ c

....'>

,,>
....
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SAMPLE

"" ";. ASSAYS (ppm unless spec~~)
COMMENTS- .... F.... To ....... 1Ii % Cu. Pb _ ZfI I~~ S>-&:J % U ~~%I~% ~m m m

H~ U><. ~.? % 91 71 ~'~ / '% % % '%'~% 2Jl;:;; soo/ H..W1.. iIaM1f kJr. .036024- 7-1 o·t 110 o-or. 0<;, ~-o ,- 2:67 }"O! /',~

O1S .2+-(, ..14'75" 0·15" ~ 7 ~ 7/ ~7~ / I~~~ '%o~o~~o·~ v.;; f.(..Jh/ fj;,pp- I </tkt<WL _., .. 0-" D·81 5" 2-~ ,-.- /'

02(, Sfur!tO "3"7" M'S"' o-g 0<;10 / 70 1?4/ /13 ~~~ / / / / / / / / LiIl<-b~f<lJt..d.!.Af. H~... _

0;.7 (4 ,/(\ ]n-o 71' (,,, ,.I;S' 1<10 / /10 %/ 1;200 ~o '%% / / / / / / / / fb.;'i4~ 1W.<I'uoJr <J ,-;7,... ;:2Y,-.,
d 71· b~ 74-0 .2·3"- fO/ II 74- /li ~~~ / / / / / / / / I "f.'lk• I.. .. .. .. .. / ............
oz~ .. .. I74-·0 7"0'i ;(. of 10/ II 3% 7~ ~% ~ / / / / / / / / .. .- .. .: J - ..

mf,o')o .. .. In· 0& n·;w () ·/2 26 / 3.2% &-7S! 745" I~~~ / / / / / / / / <_'-Hdl~;' ""0">""'',,"
031 - .. 17(,·Z 77-$ 1·3 10/ 4-3 1131; I,b ~ 1%~ / / / ./" / / / / 'JI-.;J..J/;;. .,};; 2-d.. ;f0"
D3z lID lJ>(. ~i-3 ~-4~ a-IS' % (, <3 31 Y ~ / % % ~ '%o~0%~'~RLJ~j."ti;'I""'4-- $;;:;:" <L!Ld-(,I HI -/1

0>4- 1~2A·_ Wl-7 10·3 % i '01 47 Y M / '% 'X~~0% '%'%o~ <l s-l.f6.J/"d, "I",,' 1.... " :Z-Ol ,-
$P4r ,.fa

--'-,-

/ 1'34-2 ~~% / / / / / / / / .sID. '«' .Ii-.til. .)/'".//A;/i fuM .:t,03S /OlJ- , /04-'1 /.Q <10 75 1,0

~l.I><. lI.4i 1;Jt;; "5 37 9~ Y ~ / I~~~~% % ~~ {.tAl'oJI.,J, .£ciJrli. aI1id-i.e. ,kl,0," /(,,·0 Q·2 0·11 '3 2·39 .:z.fl '.72<
0;7 /72'4- 172" 0·2 % " "''3 70 Y ~ / % '%~% '%% ~% I~J.I)(t; ,t.,h. ~ / I

"
. ;ri'·9 /·50 -~.. 0·23

/ I

AIlS Xff
10 .~0·"

L8bon1tory ANALA85, ~tr -t' PfbU A"",.~thod A1I5 A1K AM ~~ 1J1ff~~ L xRf XRf xif Xif xRf/)00' /l<IirJ_ Rll/(I.'o.D?'!I" IDo'. Ii ./- 94- DeIIRtIon-Urnll ;I. , 1.. ~% ~ IX >-3 ~% % 1%1%D)(;;'10 0-1 0·1/ ·o{ ·or 0-"
'~LoJ; ~ U""'"'"
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SAMPLE NUMBER: 036034
SUMMARY:

ThiS rock is essentially a less fOliated version 0'036033. It clearly
consists of fragmenls of rhyolitic devitrilied ~nd a118(80 tube pumIce in a
generally flner-Qrained vilric full matrIx In wtlich shard, :shapes are sUII

evident. Small, olten broken albitized plagioclase phet)ocryslS, sometimes

in clots or thr98 of lour crystals. make up around 5-7 mCldal% or this rock,

and are dusted by very line-grained hemallle. Quartz phenocrysts (unlike
035033) arB not present. The matrix is a Strongly altered fine-grained and

inhomogeneous quartzo·feldspathic intergrowth, with aU formsr feldspar
altered 10 seriCite that darinas a weak 10 moderate folallon. Two types 01

anastomosing veinlets are present, quartz veins, and c1"Ilorils-calcite veinS.

SAMPLE NUMBER: 036036 MV!, 16+ -,~.
SUIIMARY:

This is clearly a strongly altared dyke rock, composjad 01 < 5 modal% at
lotally aUered plagioclase and augile(?) phenocrysts in a ground mass of

interlocking plagioclase laths and more granular small augite crystals, both

01 .....hich are lhoroughly altered. PlagioClase phenocrysts and grounamass

plagioClase laths are replaced by rather coarse-grained sericite and calcite,
and augite by a very fine-graIned chlorite-Quartz intergrowth. The

growndmass is heavily overprinted by calcite, and leutoxene-altered tormer

FeTi OXides are quile common. A weak fracture cieavaoe is present, with
chlorite-calclle-Serlclte along the discontInuous !oIlQtl~n planes. This is
probably a very altered Henty Dyke Swarm basaltic dyke. If so, II snould
have a Ti02 content >-0.75% and TIIZr from 70-110.

SAMPLE NUMBER:036037
SUMMARY: 14]) I I IV"'"

This is a ralher difficult rock to diagnose. It is a slrongly lollated
rocK composed of angular strained ouanz from 0.05 to 0:5 mm across set in
a 10liated sericite-chlorite malrix. The rock has a deoidedly detrital loOk
about II, but 1 leel thal most 01 the quartz is secondary recrystallized

quarlz that nas grown in situ in lhe rock, which was ~robably a rhyolitic
pumice or lava of soma type Relatively large opaque ctddes(?) are quite

common, and in places have been strelched our into Ihe 10Iiat ion. The matrix
is inlens8iy sericite-chlorite-calclle-altered, foliated line· grained
quartzo-Ieldspalhic material probably alter 'lit ric ash.

SAMPLE NUMBER: 036025

SUMMARY:

This sample Is a quiIs strongly altered foliated fOiJtslone that probably
originally had a large proportiOn of very line-grained 'w1tric ash (ie.

tutraceous sillslone). The ....Ilric ash has now altered to an irresolvably
tine-grained quartzo-feldspathic material that Is pervaded by a closely­

spaced meshwork of pale sericite that defined the foliation, No trace of
shard textures is preserved. Some slightly coarser quartz grains, still less

than 0.05mm across, may have been detrital. However. most easIly-visible
quartz occurs within several sels of discontinuous and 'b'ranching tairly

fins-grained quartz· calcite veins that Cui the foliatIon. At least one set of

lhase appears \0 c{fs.e, slightly along \he foliatIon in places and cuts it in
others, implying a synteClOnic origin for thIs set of 1/ery narrow veinlets.

The quartz-sericite·calcite alleration is quil9 strong, and the foliation
indicates recrystallization in a high-strain (fBUIl) zont_

SAMPLE NUMBER: 036033

SUMMARY:

This rock is a ver'} strOngly toUaled and altered former

quartz+plaglOclase-phyric felsic lava or pumice. The pervaSive sericite
alteration and Slrong foliation development at the groundmass of this rock
almost preClude any conMenl judgement as to whether the sample was a

coherent lava or a more vesicular and lragmental pumlc:eous rOck. However,

one clear lube pumice fragmenl abollt 2mm across Is sUit Obvious, and the

'grain' at the atrered groundmass suggests to me that if was nol composed
orlglnallv 01 a uniform lithology. About 3 madal% of the rock is made up 01

small fOfmer albitized plagiOClase phenocrySts Ihat are mainly strelched

out into tne follauon and totally altered to calcite and sericite, and around
1% i' tormer Quartz phenocrysts that are rattler reacted and resorbed. This
was prObably a rhyolitic pumice or pumice breccia thal has suffered intense
sericite-calcite alteration during recryslalltzation In a raull zone. Minor
disseminated pyrite is also present.

co
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0,00
0,00
0,00
0,00
0,00
0,00

68.5 417 159 2.62 70 716 36027 C(l
0.00 71,6 74 36028 ~"",..... ,....~

0.00 74 76 36029 (, ..,
,.~

0,00 76 76.15 36030 ....~.' ..
',~,I

0,00 76,15 77.5 36031
~~')

0,00 1--'-

MDIDBiloL HOLE N"'UEIRi£Qf - PROCBSS IN$J RESULTS

:::::=:~~iii~i~j~.":,:-:J;;:g;i!;;:]r:::',:::.:{i~:::·••o::::::::_.:]I:::~I~~l~;l,;i~M~::,:~JC::~~:-: ... ,_.::::.:_::.:n::,~:~:~j'+ Iii
FJl.CM TO ~' .llF-:: lJE.prll IlSUSDIII'TH 1.\Il'.IGfIT \iI(){ 'SO I'll(]l( 'ro TJCKIl,T # COIDtlF.RTS

a 3 1,3 43,33 3 041 0,00
3 3,3 0,3 100,00 3,3 048 000

33 4,3 1 100,00 4,3 038 000
4,3 !3 0,7 100,00 5 048 000

'5 64 I 71.43 64 042 0.00
64 7,3 1 111,11 7,3 0.44 0.00
7,3 10,3 3 100,00 10,3 0,51 0.00

103 13,3 3 10000 133 0.43 10.5 a 368 000
13,3 16,3 3 100,00 16,3 0,1 0.00
16,3 18,2 .9 100,00 18,2 009 000
182 19,3 1 90,91 19,3 0,07 0,00
193 19.8 065 110,00 19,8 0,09 0,00
19,8 22,2 <'OS 85.42 :<'2,2 0,28 0,00
222 25,3 3,1 100,00 25,3 0,09 aCID
25.3 26,7 1 35 '06.43 26,~1 0.47 0,00
26.7 28,3 1,3 81,25 28,3 0,21 0.00
28.3 31.3 :2.9 96.67 31.3 0,15 0,00
31.3 34,3 31 103,33 34,3 01 0.00
34,3 37,3 3 100,00 37,3 0,14 000
37,3 40.3 3 100.00 40,3 016 000 40 40!3 36026
40.3 43.3 3 100.00 43,3 0.D7 000
433 '~6,3 2.7 !00,00 46,3 0,1!3 DOD
46,3 483 76.47 48 014 000

48 49.33 100.00 493 0,08 486 ';;!34 203 2,/'3
49,3 52.3 3 100.00 52,3 009
52.3 55.3 3 10000 553 008
55,3 583 3 100.00 58,3 01
58,3 61,3 3 100,00 61,3 0,09
61.3 64,3 3 100,00 64,3 0.1
643 67,3 3 100,00 67,3 0,16
67.3 70.3 3 100,00 70.3 0.15
703 73.3 3 100,00 73,3 0,09
73,3 76,3 2,85 %,00 76,3 CI,16
76,3 79.3 3,05 10 I ,67 79,3 0,1
79,3 82,3 3 100,00 82,3 0,17
132,3 85,3 2,9 96,67 85.3 0,15
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"'D 1DRll.L HOLE N' ''fIlER!:Qr-' PROCBSSING Rl'.SUl;n;

,~,.==,:c:~~~:;;i1j~~1t_·.::-.J[;:;;;;;;~J-;;;:':Ji;:·:,::.::':::~T~::-:.'::·;;:--.:JC:~;ii.i!~~}ii;'~~;!~.::_::-IT--.::::::'.·;~::.:~_::••.:.~~::=:'::~~ '1
PRCW TO 1lEI:: '!UUlC U>;I'I'II USUS IlHPnI. 1.IiIP.lGH1" \IOI.JI SG l'Ra.I' TO l'1GXET. COIlloL-ent'S

85.3 88.3 2.95 --98.3:3 138.3 0.11 '0,00
88.3 89 0.85 12143 89 0.1 000

89 913 215 e(lA8 !~1.3 0 14 000
91.3 94,3 :2,9 96,S"? 94,3 0,13 0.00
94.3 87.3 2.85 9!) .00 !:Z7.3 0.21 0.00
97,3 100,3 3 100,00100,3 0,1 0,00

100,3103,3 3 100,00 '1CI3,3 0.Q7 0,00 103,1 104,1 36035
103,3 106,3 3 100,00 1063 0,05 000
106,3 109,3 3 100,00 109,3 0,08 0,00
109,3112,3 3 100,00112,3 0,03 1121 764 298 2 %
112,3 11'3,3 3 100,00 115,3 CI,04 0.00
1153 118,3 3 100,00 118,3 0,03 0,00
118,3121,3 3 100,00 121,3 0,05 000
121,3 124,3 2,85 95,00 124,3 0,13 000
124,3 127,3 3,1 103,33 127,3 0,11 000
1:27,3 130,3 3 100,00 130,3 0,13 000
130,3 133,3 295 98.3:3 1:33,3 0,12 000
133.3 "136.3 3 100.00 136.3 0.07 000
136,31::19,3 3 100,00 139,3 0,09 0,00
139,3 142,3 3 100,00 1423 0.Q7 0,00
142,3 145,3 3 100,00 1453 0,05 143", l;65 247 2,69
1453 148,3 3 100,00 H83 0,08 000
148,3 151,3 3 100,00 151.3 0.22 0,00
151,3154,3 3 100,00 154.::: 0,09 0,00
154,3 157,3 3 100,001'373 0,07 000
157,3 160,3 3 100,00 160.3 0.22 000
160,3 1<:3,3 2,95 98,33 163.3 0:1 0,00
1633 166,3 3,05 101,67 166.3 0,08 0,00
166.3 169,3 3 100,00 169,3 0,25 0,00
169,3 1723 3 100,00 1'72,3 03 0,00
172,3175,3 3 100,00 175,3 0,03 0,00
175,3 17'8.3 3 100,00 178,3 0,31 0,00
178,3 1011,3 3 100,00 1813 0,08 0,00
181,3 1014,3 3 100,00 184,3 0.07 0.00
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APPENDIX 2

Log of Hole MD2, Mackintosh Dam



• •
PASMINCO EXPLORATION

DIAMOND DRILL CORE RECORD

•IHOLE No. Ml> 2.

.... I of.3

LOCAT1ON "1R5H~/A OBJECTIVE LOCATION/SURVEY DATA (AMG)

PROJECT 7WJ.A+j EEL- zz/90 Grid AMG IL Coler m :LoS'S

PROSPECT 111f4::J~JIW rD Tl£ST 1JIJ.I../"T'TS1J II' A-N1fHAi..Y c.&J~"iI itT 2=037Sf'., Northing m 5~~2.~·2 Bearing Collar oU eS'4-'

DESGNED BY :r.~.I'v,(.~/S Ir'lP ,,1I1It~ ~cJJ.JUIJ>E, Pcsm~ A-tmJ6'-~KE: n: /Ub.Ja;. eastJng m 1,f"')37·' Dip CoUar -+$"
LOGGED BY :T~.ItMIS

IN TIJ/J.A'MOIIJl: ~.
DH SU'vey Type "Nol£ ~I/","" eIlS1l'lM cAo<IEtI Length Hole m 193·3

RELOGGED RESULT Depth m Bearing Dip Depth m Bearing D'.
COMMENCED 15"·/1·'3 /-10 efi'i11\J'S $~ f=OR.. IP MJc!l1J\LY :baeach. CauNl. O&i·'" -4S'"

,2)·n·')~ Nil ~G"IIFIc.A-Nr ""'>J~ZAn&IJ !:"Ic.a.w~. 31 0'1"
•COMPLETED -#

DRILLED BY l.l. HlNJ " 09.1" -43·S"
CArLL RIG J.mJ&Y'E:Iti.. "51 ')1 0'3" -41·2S"

SIGNIFICANT INTERSECTIONS 12\ 094-" -41"
From m To m Interval Comments lSI 0","" -40"m

Iii 0'3·S" -~g"

SIGNIFICANT CORE LOSS POOR GROUND CONDITION ZONES

From m To m -I. Lo8t From m To m Condition

0 H &2 73 'ill H~A'1'!'LY .~

~7 let 1~~~..Jr'1- f1'k)lr.~W..~~>Jf:
147·/ 14~ ~ , JY $JI&f,(S.I n.bWMI:

HOLE SIZE HOLE CONDITIONS AFTER COMPLETION
Size Depth m Co.... AQ 1l..<!1> c.l!Me..m:"I> '101, L.)'l!-l steEL eM .

IIQ 3... Steel c..lng flO Tb 7,...

tJ;) 1'13·3 .. PVC C.alng 40.... O/<lS~ Ne. ~,IoIG ,~ n> 'Jl"*'.
OrOUlCl WIller

w.....

Drll ....



•
PROJECT : -rll~ a 2!2fio

•
PASMINCO -::SXPLORATION

SUMMARY DIAMOND DRILL CORE LOG

•IHOLE No. Ml> 1
_ 2 01 /3

F""" ....... Code De.crlpUon
_th - F._ ....... Codem m m m -- Doplb .......

MD2 - SlIlMARY lOG

Collar: 5382566mN I 386937mE, 20S.5mRL. Dip _45°. Azimuth 088.9° AMG.

o - S2.8m' AMYGDAlOIDAL FELSIC LAVA. Abundantly microfractured.

52.8 - 64.3m: MAFIC DYKES IN V[TRIC S[LTSTONE. Minor py.

64.3 - 91.9m: VITRIC SILTSTONE &SHALE. Locally 3-5% py above 71.4m.

otherwise minor sulphides.

91.9 - 1l4.0m: BRECCIA. Mixture of sed breccia and fault breccia (probable

Henty Fault zone). Minor py.

114.0 - 135.5m; FINE BRECCIA, SANDSTONE &SILTSTONE. 1-2% py 116- 131m.

otherwise minor sulphides.

135.S - 156.0m: RHYODACITE LAVA &LAVA BRECCIA. Minor py.

156.0 - ill.3m: CRYSTAL SANDSTONE. )-2% py below J55m, otherwise minor py.

l7J.3 - lBO.7m: STRONGLY DEFORMED &ALT£REu FELSIC VOLCANIC. No sulphides.

180.7 - 193.3m: SANDSTONE, SILTSTONE &BLACK SHALE. 1-2% py. 5% above 183.2m.
.

END OF HOLE

('j



• • •
-7> .. /3G~ SC.. l' :200

PASMINCO ....~XPLORATION
DIAMOND DRILL CORE LOG

PROJECT; TuL.!..AH &L 22/')0

CORE RECOVERY DESCRIPTION CODES

"'- ..- Y. IlQD "'- 1"':"'1 ( Incl. LITHOLOGY, STRUCTURE & ALTERATION) '\!I!'" - MINERALISATION unto AlnI

"' "' "'
,,-, ....... SlRUCT ...

..

o-52.75m: AMYGDALOIDAL FELSIC LAVA
......,

- , '''0 1-.
Lithology: Grey-green & pink. Mod gr. Massive. Vllard. ~J dl..",)
Comprises autobrecciated 1eldspar-phyric lava & clastic lava bleccia interflow zones (Ianer - "",..

+ .t:~.!

r.-tJ ";J1J
•

J.1.@O-3.5m. & 6.9-9.9ml. - :>«
v •

Amygdales of calcite or qtz, typically 2mm. • 'y v• fJ,;o f.,;..
-

~
Alteration: Weak oxidation to 20m. -' ~0
Strong sil-alb alt, weak chlor>ser (locally mod).

I.M)
, .

Strong to intense sil-alb-chlor±mag alt 34-49m. - I.
, .

Veining: Abund veins & tiny velnlelS of calcite. Some chlor veinlets. -
" ·. ,

Scanered qtz-carb±chlor±alb veins to 100mm. - '$.x:.
Structure: Minor breaking along tracts at low angle to LCA.

...
A t•

Abund microtraetures (calcite or chlor filled).
-

'--c ' ,• - ~oMod cleaved In & around breccia zones & at depth. - •
~"

Cleav: 50 0 LeA @ 8m, 22.5m (dips 89D to 1M' MG), & 32m (dips 8~ to 09b MG); 55 -~ ;-- '"""-~..:• r.&.v.DLCA @ 43.2m. - .. ·-,
.J

,
Basal contact abrupt & sl irreg, with strong foliation 72 • LCA. Lava Is mlcrofractured i_· '"· -.- "- ;-- . jadjacent to contact, - 7

- · •
Mineralization: Minor dissem py. Minor dlssem mag 34-49m. ,. '--

-
.~•,. · .

-
~

~ ... !
52.75 - 64.2500: MAFIC DYKES IN VITRIC SILTSTONE to yX
Uthology: Green-grey.

- ......
-

,.
Siltst fl gr, massive, hard, siliceous, composed of fine volc glass.

..-,. ,
Mafics: basalt & dolerite, green, fl-med gr, massive, uniform. - -.

• 7

Marlcs: 53.9-57.9m (dolerite, uncleaved, with fi gr selvages), 58.05-58.7m (contacts 45D& - l<o- ~~
60DLCA IIcleav), 61.95-64.25m (contacts 38" & 80' LCA).

- • • 1
Alteration: Siltst: strong sll-alb or sll-chlor-ser alt.

l' -.
v~ J!.\-"- -

- .
~~Maries: mod chlor, weak carb-epldote alt, " · ~· -

VeinIng: 56.6-572m: 10-20mm fibrous acttnolileltremolite vein IILCA. - - I., ·.·
Structure: Maftclsiltst contacts gen sharp but irreg & commonly marked by contorted - · -• ,
bedding In adjacent slltst. Some contacts faulted. .. -.- ·
Siltst partly tract & broken, maflcs unbroken.

II<
;--=

All rocks weakly cleav (70DLCA @ 53m), except unclaavad dolerito @ 53.9-57.9m.
- . ·- .

~ Bodding: 61' LCA @ 59.5m (dips 9(f to 282' MGI. - i'Io ~..
Mineralization: Minor dlssem py In both siltst & mafies, except: .. 'f"-::_



•
PROJECT: 7ULLAit ,I.. v.;'O

•PASMINCO ~)(PLORATION

DIAMOND DRILL CORE LOG
GrapNc Sc... 1:.200

•IHOLE No. Ml> 2

-4 .. /3

---I--+---1--t- 91.9 - 114.0m: BRECCIA

___-+__+_--1__+' Lltho50gV: Pale grey-green with pink patches.

--_+__f-_+__tcTO 103m: mixture of sed bx & anneaJed fault bx, with intercalaled highly fractured grey cherty

iVitric shale (largeSl97.15-98.4m & 98.8-100.15m).
---+--f-~-+--t- Below 103m: sed bx.

---+---j--+--+ Sed bx trags angular to subangular, max SOmm, av 5-10mm. incl: sil-alb alt feld-phyric

---+-~f--+--+ lavas. emygdaloldalleva, qtz-feld porph lava, black shale, & fi gr unldentlfted vole types.

___-'-_---'__-'-_---JL...A1lln granular matrix of fractured IekbqlZ xyls, lithic grains, chlor & qlZ.

Alt8l"lltlon: Strong chlor alt. weakening below 103m.

ex:;,

...
CODES

MINERALISATION

- ...

- ..
-

-""- ..
-

_J.s

DESCRIPTION

sa.9-59.5m: 1% dissem & sb1nger py. minor stringer $p.

ROD ~ I~I (Incl. LITHOLOGY, STRUCTURE,. ALTERATION)........
m

CORE RECOVERY

"'omm

---+---+--1---+ 64.25 91.m· VITRIC SILTSTONE & SHALE

LIthology: Buff & grey.
--+-+---+----+ Rocks largely composed of fine yole glass.

----+--f---+--+ Dark grey to black sl carbonaceous sirtstlshale 68.B-71.4m.

---+--1---+--+ Minor fine qtz-feld sst

---+--f---+--+ Thin beds at xyl-llthic breccia with strong stretching lineation & wispy texture, @ 70.45-70.6m

& 71.4-71.55m (latter fines downhole).
---+--+--1----+

Alteration: Mod carb alt (some small stretched nodules of carb In e1eav). Restricted

---+--1---+--+ patches of strong sil±alb-bleachlng.

---+--f---+--+ WeaJf. serlcltlsatlon. strongest in bleached zone 72-81m.

---+--f---+---,-+ SI chlcr alt. asp in uppermost 3m.

---+--t---+--+ Veining: Numerous carb velnlets. Minor qtz±carb veins that cut & post-date the carb

velnlets.

---t---+--f--+ Structure: Bedding: 70' LCA@65.7m & 71.3m; 7"2 LCA@ 79.7m.

---+--f---+--+ Mod slatey cleav (rock fissile & mod broken 73-61m).

---+---+--f--+ Cle.. @.1.2m: 70'LCA (dips 70' to 284' MG).

___+_--j__+_-+8O.85-81.8m: sb"ong zone of anastomosing cleav II bedding, 75' LCA.

Basal contact abrupt. 20° LeA (same sense as cleav).

---+---j--+--+:Mln8rallz8uon: 64.25-68.8m: 1% dissem & stringer py. Minor cp-po in carb veinlets.

---+---1--+---+ 68.S-70.8m: 1-2% dissem & veinlet py. trace cpo

___+_--j__+_--+ 70.6-71.4m: 3-5% dissem py in black shale & in carb veinlets.

___+_--j__+_-+;71.4-91.9m: V minor dissem py. Minor sp-gn-cp in qtz-carb veins 84-86m.



•
PROJECT:

•PASMINCO .1XPLORATION
DIAMOND DRILL CORE LOG

GNpNc an.. 1:

•IHOLE No. Ml> 2.

-5'" 13

sll-alb-bleachln~ (esp 01 some bx frSQs).

CORE RECOVERY DESCRIPTION CODES

..... ..- ..... I~I ( Incl. LITHOLOGY. STRUCTURE & ALTERATION) I'l!'!'" - MINERALISATION UTMO IllIUCT AUII ...
M M

~. 10>0 n .........
Patchy sil-alb alt. '<l4t.' Io<='A

Mod carb an as tiny veinlets & In bx matrix (asp in fault zone above 1rom).
-

"
_1T4>,. 1.1;;.t lilt.-. ,- . ~1l' r n~ I- oW,

Veining: Irreg qtz:tcarb±chlor veins throughout (common in faulted zone, where some have f..., »! ,.1 Z-
been brecciated & broken up). - ...,......
Structure: Uphole-fining in uppermost 2.5m of unit (siltsVshale passing down inlo nne bx), 0'-

::'•.""J ~ ;:.J,e'"- :: ~'~'& in bx bed 98.4-98.8m.
'''I-

·9~p...;a
- '-(::r;' 4<1....;

Bedding: 72°LCA@99.1m; . oQ:.dtJo.: ./

- /., ~~o,,~"a

~.~
Largo brittle fault 97-101m (badly bloken), with assoc shearing, fracturing & brecciation ,-o:,'c·o£i. tJ;r..1
extending 91.9-103m. Most shears 45-75· LCA. Unit largely unbroken below 103m. - /fl'i ~i5'lI° . ;.;"i•.
Mod cleaved, locally strong below 103m (eg; 107-108m, sct LCA).

'13 C 0

- ... ".:~ ~O,!:
/10 ·.o;::e:b~Basal contact gradational - bx fines down to sst. ·4 '.~.b"';

- "oa,".,
Mineralization: V minor py. Trace gn in carb veinlets. '2 ;O~""J:11

- \t;Z,'~;:i
:.'~.1... r

'"'''1'+ :::~·r-
.. ..-

114.0-121.0111: CRYSTAL-LITHIC SANDSTONE ., ..- : ~ ... , b
LRhology: Grey-green, mad gr, massive, hard.

- /11 ij:.
Packed feld & qtz xyl grains & xyl 1rags, to 2mm (av 1mm). '.\:..

-
...•

Subord lithic grains, occasionally as small clasts to +5mm. ,,. , .
i;:'~ ~

Some variation in grainslze Indicative 01 layering. -

f-J.~i 71"J..;,,,- "-Alteration: Mod pervasive carb-5il alt, weak 5er-chlor-alb. -
Veining: ""

.,f) o"J,"I. m",'¢:...·~~o~
- .·:OolJ:"

Structure: 51 broken & fractured. olI_'I;I'

!7kQ.:~;'.(>. ~I~

~(;!Mod cleaved (600 LCA@117m). - - ~

-~~I(~
.-

Basal contact abrupt, 60° LeA fJl cleav). f.'-
MlnerallzaUon: V minor dissem py. Trace sp-gn in stringers. - ,,. I"N ..i.... ~ f-<d•

.~~
- ,.•:F. ~, ... t-e.'c.11'-

~~121.0 133.05m: FINE BRECCIA - : . $iliff,.-
LRhology: Grey & pale grey-green. -

To 126.15m: bx the same as unit above 114m.
,..
~~

~.ft.-
Below vltrtc shakl band @ 126.15-126.45m, bx is finer with cherty grey shaley matrix & _'10 ~ I"i,J

rs..Il-.J
several beds 01 grey vitric siltst (largest 128.7-129.15m).

~
r-

- '''''Most bx trags below 126.5m comprise unlith vitrlc siltst, a'll <5mm. max 4Omm. Ripped-up

lumps of black shale@ 126.5-127.1m. - ...
Alteration: Mod pervasive carb ah. Mod chlor-ser, decreasing with depth. Petchywoak



•
PROJECT:

•
PASMINCO . JXPLORATION

DIAMOND DRILL CORE LOG
_ ..... " 200

•IHOLE No. MJ> 2.

_ "'" 13

CORE RECOVERY DESCRIPTION CODES

F..... ........ .,. AQO F..... 1"':""1 ( Incl. LITHOLOGY, STRUCTURE & ALTERATION) I"?:'l"'&- .....L

MINERALISATION unIO IlRUCT ..... ..
m m m

Veining:
~ ~ /I ~

Structure: Largely unbroken. J«, 0" A

Mod-strongly cleaved with stretching of frags. ~ .~. W:'
Cleav: 57'LCA@121.5mldips84'to292' MG). ~ !41~~ ..../2.,L. V«

Bedding: 71 a LCA @ 126.3m & l3D.25m.
~
~ ... ~ .:o}tf·'

Basal contact abrupt. 75° LCA. I t. 5

Mineralization: 121-126m: V minor py. Trace sp-gn in carb veinlets.
~

~·o.i:I".:::5'~
J.i::::JaC:>" 1'1

~
Sf •. '.00' If......

126-131m: 1-2% dissem py. Minor sp-gn-py±<:p in cam veinlets (very common 127.7- I ;:)ollob. • "ll
:C~.;~-:.:

..J <: .1, . I
127.9m). J -I---<. ~. . ~J-i''''~ If',

.~~/ t
131-133.05m: Minor py, trace gn. - IS .~

~:,. rJJJ .....'j J- ., ....

"" ."¢':. .....: '.rt&..
133.05 - 135.5m: SILTSTONE -

¥- 1;·4"Uthology: Pale grey. Vitric & quartzose.
., 11'0__

-
~~

Alteration: - 1'+ .-'''"::
'.r-Sb ".; "~:1 """i vi~Veining: Abund carb velnlets. ",lI:;l!- '.:~

StruchJre: Bedding 70" LeA @ 134.3m. .: •...
t:iBasal contact abrupt, 650 LeA. - Ilt

..~';::
:.:.,~. ""'-

Mlnerallzatlon: Minor dissem py, Trace sp in carb vein lets. - :,'..
'I' ......

- ...
'7'-

135.5 -144.7m: RHYODACITE LAVA INTRUDING SEDIMENTS
-

f.:h ,j
1/- ""'·IiL~hology: 60% laYa. 40% seds. -

yitie
Pale grey-green. Hard. - q(

~r;,'i)Lava & seds gen complexly Intermingled. Some quench-fracturing of lava on contacts with - '7l
seds & some peperitic bx In places. '1
Lava massive, mad gr, Yitric, with abund reId phenos and lesser tine qtz phenos. Rare qtz 110

- /7 = c.l...u vi~"
amygdales.

"'" - ~ ;;1I.Ir- ~rlJ ';Sh.k
, Seds incJ grey sillsVshale, xyt sst, & pumiceous bx. - ~ . ~".>;I«

Altenltlon: Lava strongly sUit. Weak ser-chlor alt.
iI+ +"-., 'S. -4-

Veining: Abund earb microvelnlets. Scattered qtz--carb±chlor veins. 110 ~ qk·fJ ";1 M
Structure: Lava highly microfractured with no obvious clsay.

-
:::... '-ilb....

,Some cleay developed In sed zones.
16 R S...iIt. ..

Basal contact abrupt & irreg. I!" "":s S·/hi>.. $..,J.,fB..,Mineralization: Minor dlssem py. .. ,
Il> ~
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PROJECT: -'-1lLLAH l:£. 22./'>0

•PASMINCO _XPLORATION
DIAMOND DRILL CORE LOG

GraiI:It* sc-. 1:

~_.'-----­IHOLE No. t-1~1.

"- 7 of 13

I CORE RECOVERY DESCRIPTION CODES

"""" -... % RQO "':" I"':'"I ( Incl. LITHOLOGY, STRUCTURE & ALTERATION) ..... - MINERALISATION unoo 01'RUtT AlJN
m m "-" SbucL ..

144.7 - 156.Orn: FELSIC LAVA BRECCIA

Lhhology: Pink & pale green. Hard.

Monomict bx, made up of quench-fractured frags (to 100mm) 01 felsic lava (identical to unit

above), in strongly-foliated vitric matrix containing feld & qtz xyls, pumice & minor grey silty

to shaley material.

Evident most lava frags were hot when they contacted the secl material.

Some lava trags highly qtz-amygdaloldal.

147.4-148.35m: fractured lava (large block?).

Several mafic dykes to 6OOmm.

120mm band of grey vitric shale@ 147.35m, 75D LCA.

Alteration: Strong sil-alb an (asp aflav8 frags). Mod ser & weak chlor-carb alt.

MafIC dykes strongly co-ser±fuchsite alt.

Veining: Abund carb mlcrovelnlets. several qtz-carb veins.

Structure: Broken 147.1-149m by shears lIc'teav. OthelWise unbroken.

Bx matrix and maflc dykes (but nor lava frags) affected by very strong cleavage/shearing

fabric (both qtz & fold xyls stretched & deformed. and some mafic dykes dismembered).

Zones of microfractJring.

Cleav: SSoLCA@ 151.1m (dips 85° to 29t MG).

Basal contact difficult to distinguish - pass structure (strong shearing).

Mineralization: Minor dtssem py. Trace sp-gn-aspy in qtz veins.

5% py & 1% sp-gn in 120mm grey shale band@ 147.35m.

156.0 - 164.8m: FELDSPAR CRYSTAL SANDSTONE

Lhhology: Pale pink. Granular.

Abund leld xyls. often fragmented or stretched into augen shapes.

MlnOi small qtz phenos. Rare small frags at felsic lava above 161 m.

All in silty siliceous & sericitic matrix.

At 161.9m. 1OOmm caro-Iuc alt mafIC dyke f!tf LCA (II cleav).

Atteratlon: Mod alb-ser(±sil) alt (strong at top, decreasing with depth).

Veining: Common qtz-dolomlle veinlets at high angle to cleav. with some veinlets fractured

& broken up.

Structure: Gralnslze decreasing with deplh.

Strongty cleaved (sl weaker at depth). Unbroken.

Cleav: 600 LCA@ 158m; 65° LCA@l64m.

Basal contacl abrupt: - marked by irreg SOmm carb-fuc alt mafic dyke & strong shearing.

O()
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PROJECT: TIJI.LMl t;t. :2:1/10

•
PASMINCO '::XPLORATION

DIAMOND DRILL CORE LOG
Gntphk: Scale l'

•
"- 'l at /3

CORE RECOVERY DESCRIPTION CODES

F,om ....... ,. ROD F';::n I"'~I ( incl. LITHOLOGY. STRUCTURE & ALTERATION ) Depth - MINERALISATION untO "TN
m m u_, SlnocL mIII<T ..

, I I
Mineralization: Minor py, gn, sp. aspy, mainly In qtz-dol veinlets.

-
164.8 -171.3n,. FELDSPAR-QUARTZ CRYSTAL SANDSTONE

U1hology: Grey. Mad gr. Massive. Hard. V even-grained. -
Densety-pad(ed abradedfekt & qtz xyl grains (av 1mm), in subord (washed) sericit&-chIOllle- -
silica matrix that Incl small amount of carbonaceous shaley material. Rare small frags of -
black shale.

Sheared vitric siltstone 164.8-165.1 m. & black shale 165.1-165.4m.

Atteratlon: Weak sil-ser-ehlor all (locally mod).

Veining: OIZ-carb (some dolomite) veins throughout. -
Structure: largely unbroken. -
Bedding@ 165.3m, 7O'LCA (dips 7S' to 28S' MG).

-
Mod cleaved /I bedding. Cleav much weaker than In units above (& below).

Basal contact abrupt, 65D LeA fJl cleav). -
Mineralization: 164.8-165.4m: 2% dissem py. Trace gn-sp. -
165.4-171.3m: 1% py. Minor sp-gn in qtz-carb veins. 35xBmm nodule of massive py @

167.Sm.

Minor leucoxene throughout.

-
-

171.3 1BO.7m: DEFORMED & ALTERED ZONE IN -
FELDSPAR PHYRIC VITRiC YOLCANIC

-
Lfthology: Pale pink & khaki. Medgr. Massive. Hard.

Unldentlnable, slrongty sheared ....ole with deformed feldspars (commonly augen-shaped), in

vitric malrix. -
AJ. base deformation decreases & evident here rock is vitric feld-xyl sst.

150mm carb-fuchsite alt mafic dyke@ 171.5m. 7ff' LCA VI elea....).

Alteration: Mod sll-alb-ser-bleachlng alt. Weak chlor all.
-

Veining: Qtz--carb-chlC?r ....eins. -
Structure: Unbroken. -
V strong clea....age/shearlng fabric (70° LCA), decreasing markedly at base. -
Basal contact abrupt, along cleav@6lfLCA.

Mineralization: Minor py.

I I
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•
PASMINCO .'XPLORATION
DIAMONDDR~LCORELOG

Gf"aIJhic Se_ 1:

•IHOLE No. MJ> 2.

.... "f of /3

CORE RECOVERY DESCRIPTION CODES

"om ..,...... >. "om "'...... ( inel. LITHOLOGY I STRUCTURE & ALTERATION) - - MINERALISATION untO STRUCT ALTN ....RCO Slnoct.m m m m Uthology

I I

180.7 - 193.3m: SANDSTONE, SILTSTONE & BLACK SHALE -
LBhology: Dark grey to black.

-
Sads Incl: fine volcaniclastic sst: vitric feld--qtz xyl sst: grey siltstone & grey to black

carbonaceous shale. -

To 183.2m sst is vitric (pumiceous?), with deformed feld»qtz xyls & minor lithic Hags. -

Betow 183.2m sst more washed & granular. with 1eld=qtz xyl grains. lithic grains, -
carbonaceous threads & little vitrlc component.

-
Alteration: Mod sar-bleaching above 183.5rn. below this essentially unatt except for mod

pervasive carb alt (asp sst). -
Veining: Common carb veins. Veins 0' pink calcite @ 180.7m. -
Structure: Regularly bedded. Mod cleaved above 183.5rn, decreasing markedly with depth -
to v weakly elBa... at base.

-
Bedding: 76" LCA @ 182m; 7S' LeA @ 165m.

Downhole fining in sst/siltsl band@ 182.5m. -
Mineralization: 180.7-182m: 5% py, trace sp-gn, dissem /I bedding- cleav, commonly as -

augen of massive sooty py to 3Ox5mm. -
182-182.9m: 1% py.

182.9-183.2m: 10% dissem sooty py. trace sp-gn, in c1eav sericitic siltst with 10o-150mm
-

bleached mafic dykes on either contact. -
18:3.2-185.6m: 2% dissem & stringer py. -

185.6-193.3m: 1% py. -

END OF HOLE
-

\ ..J
:---~;..
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PASMINCO LXPLORATION

DIAMOND DRILL CORE ASSAY DATA

•IHOLE No. M~ 2

_/0 01 /3

SAMPLE ASSAYS (ppm unless ;'fecified)
COMMENTS.....- ."... ...... To Inl." Roc....... % ~I~ ~ % 1%1'1/2; ~~r~~ I")%i.~ i'\X.m m m m

01>bo1>1l tl~ C8fl; '1>0.4- '1>0 '7 o·~ 0·3 ~ 3~ / ~~ 1%~% % % % oy,(,;; z~~%~1Ar-,J,k"bJ. 1'.1.'''0 /""4 .,., ,.0'1 6'" ,[42

0:'''0:''' 55"·S 5$·7, 0-25 O'Z, ~~ / 'J;Y"~% % ~ ,% %2 % ~~ '% ti~JJk;4. . 11·13 '0,

01b04O 1~'7S" 0 ~ / 'Y~~~'~~X% 0% % % % >;b·,,-l.J fl.,.,.dtuiti. 10Jb... . 11b'5$ Q·Z o·z. I~ ;2-'5"0 0-+ D,IA- ,- t:4-2

OU04-1 Isk/-m liD'? Ih'D '-'!> '%I~ J%~% ~ / / / / / / / / 5"7. ~''- ut,;. vi!;,<- tJJ -dssr1·3 ~I ~r; I"
0;lb!l4a " .. It2-. , 1~·2. 0,) O''!> ~~~~%~IV / / / / / / / /" ~'I. J,"lS<r1;: /ia" H-4" .;.~·ci1i~

'I I

'b~.kw, ~ UlOa ........,...-- /1M H$ %
~

1% #1' )(~ xlf xPF XtF llRF XIlf )(£f

~~~~~~... I ..-........-. ~ 0 .~ ~ ~ ~ ~ ".:%~ % % %1=. .. """'"./..... ~ •., 0-01 .·0' 0-0'
"'lll11o·c.o·~) 1/'/'.

ft.I.
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PROJECT: Tulah EL22I90

•
PASMINCO EXPLORATION

DIAMOND DRILL HOLE SUPPLEMENTARY DATA

1-1"» 2 I 'b<>'"~ . PETROLOGY

•
IHOJ£ No. MD2

_ II 01 /3

SAMPLE NUMBER: 036038

SUMMARY:
This Is a lexturally well~presElrved plagloclase·phyric dacitic to

rhyolitic lava that was originally glassy. Albltlzed plaglo:clase phenocrysts
make up around 5·8 modal% of the rock. I doubt that qlJartz phenocrysts

were present in this rock; the lew that might qualify ate compound grams
made up 01 lour or five crystals that probably grew in $Itu in the rock during

alteration and recryslal1lzation. A few small augite phehocrysts are
chlorite-altered, and small FaTl oxides arB leuCQxene-aHered. The glass has
recrystallized to a relatively homogeneous mosaic inle-rgrowth of quartz
and albite thai is speckled wl(h chlorite, sar/ene, and tina opaques. An
irregular, non-orientated fracture set pervaded by seriexte is present, and a

lew foliated chlorite~calcite veins are also present.

SAMPLE NUMBER: 036039

SUMMARY:
This is a remarkably wall-preserved. uncleaved basaltic lava Or

shallow dyke rock. II has a holocry.tailine suMpnllic texture dellned Dy
quite large euhedral fresh augite eUhedra and subhedra, often partially
enclosing serieilized plagIoclase crystals, in a groundmass of sericltized
plagioclase laths, laucoxene·aUarad Fen oXidas, and- chlorite-actinolit€l­
altered mesostasis. Abundant interstitial Quartz, some containIng euhedral

actinolite-hornblende crystals. is probably lale stage ~rimary in origin, This

is probably .norhor Henty Dyke Swarm basal! (s•• 036(37).

SAMPLE NUMBER: 036040

GO
SUMMARY:

ThiS was a glassy plagloclase-phyrlc rhyod8cil/c to rhyolitic lava.

Plagioclase phenocrysts are a1bilized. and make up about 3 modal% of the
rock. The remainder is made up of a ragged quartz-feldspar intergrowrh
aller glass. wllh traces 01 a former spherulitic texture In places. An
irregular IraClure network dellned by intense localized sericite alteration
is present. and a few late-stage cross-cutting quanztcalclte veins transect
the serlclle·delined fractures. Dis.se-minated small py~te grains are
present. but modally insignificant. It is possible that t~e groundmass 01 this

sample has sulfered weak sIlica-alteration.



•CORR PROCBSSING RESULTS •DRILL HOlE NUMF.ER md2 •
;==::_::~i\~~liI~'~:::'::J[;;-;~J.~~:]C:::~~:::~'::¥;''i::'-··.--'-~:-::~~-~~~:~X:i~t;;l:fiR~~:'':::]::~:':.::._~~:~==~~~.__,=_~=~-::

FllaM TO ROC 'l':BE(: IJlu'"n ."'-5OS DliJ'1'D WF.J.GHT VOl. !;.G FRO"- TO TJCKF.T # COJO[filOITS
0,00 380 070 18.42 3,80 014 000
3,80 EI,90 3.00 Ci .... '"7'''' 6,90 00:1 0,00.~ !oj . r /

6.90 1000 3,00 86.77 10,00 0,11 000
10.00 13,10 310 100,C10 13,10 0.13 0,00
1310 16.20 2,90 8355 16.20 0.:22 000
16,20 19.30 310 100.00 1930 0,1<) 000
19,30 22,30 300 100,00 22,30 0,20 000
22,30 25,30 285 95,00 25.30 0,05 000
25,30 28,30 3,15 105,00 28,30 008 0,00
28,30 3130 300 100,00 31,30 010 000 30.40 30,70 36038 ~ETRa..OGY& LlTHOGEOCf-EM
31.30 3430 2.95 98,33 34,30 0,13 0,00
34.30 37,30 3.05 101,67 37.30 2.40 35~'0 341 127,00 2,69
37.30 40,30 300 100,00 40,30 2.15 0,00
40,30 43,30 :3,00 100.00 43,30 0,20 000
43,30 4EI,30 295 98,33 46,30 0.53 0,00
46,30 4930 3.00 100,00 4930 0,19 000
4930 5230 3,00 100,00 5230 0,16 000
52,30 55,30 2,80 93,33 55,30 0.23 000
5530 58,30 305 101,67 58,30 0,28 000 5'3,50 5f5.75 36039 ~ETRa..OGY& LITHO
58,30 61.30 300 100,00 61,30 0.13 I 000
61,30 64,30 3.00 100,00 64,30 005

I
0,00

64,30 67,30 3,00 100,00 67,30 0.06 000
67,30 7030 3,00 100,00 70.30 005 0,00
7030 ?::: ,30 2,90 96.67 ~13.30 0,01 0,00
73.30 7530 200 100,00 75,30 0,04 0.00
75,30 7EI,30 1,00 100,00 7630 0,03 75.40 339 124,00 2.73
76,30 79,30 3,00 100,00 79.30 0,08 0,00
79,30 82,30 3,10 103.33 82,30 0.04 0,00
8:2,30 85,30 2,60 93,33 8530 007 0,00

CXJ
8530 88,30 3,00 100,00 88,30 001 0,00
8830 91,30 3,00 100.00 91.30 0.07 0,00 '"",'"

/,',<-,

9130 94,30 3,00 100.00 94,30 012 0,00 "",o'

9430 9730 3,00 100,00 97,30 0,10 0,00
)"E""'-

(-,

97,30 9910 1,70 :.4.44 99,10 0.09 0,00 "",,--

99,10 10030 1,00 83.33 100,30 0,09 000
c~

10030 103,30 :2.90 96,67 103,30 0.07 () ,00 I



• •CORE PROCRSSING RHSULTS DRILL HOLE: tlUMI"Jl:R roo 2

r="::::::~~Ci;>iii~~iy~::::'::]r;;-i;;'iiit;:::i[~:::::::::s~:f:,,:.=':,":_·' '._.'.~C~;;,~i:[lit:ijitiiY!.~:::::~r:~-··~:~~=::~==;_:~==~~__1.1:
PROII TO RBG "I6J1BC j-.;.pnJ MSUS DRI"I'R WHlGfI'r VI]I. SG PRCII<I" TO T,ICKJ'.T # COMMEHTS

103,30 106,30 3,00 100,00 106.30 0,10
106,30 109,30 3,10 10:3.:'3 109,30 o 11
10930 '112.30 2,90 96,67 112,30 0.10
112.30 116.30 2.90 96,67 11630 008
115,30 118,30 ::1,10 103.33 118,30 0,08
111:1,30 120.00 1,70 100,00 120,00 009
120.00 120.'10 0.'10 '100,00 120.40 006
120.40 121.30 0,70 77.78 121,30 0,10
121.30 124.30 3,00 10000 124,30 0.07
124.30 127.30 290 96,67 12730 001
127.30 130.30 3,00 100,00 130.30 005
130.30 133.30 ~:,OO 10000 133,30 008
133.30 136.30 3,00 10000 136,30 0,06
136,30 139.30 2,95 98,33 139,30 003
13930 142.30 3,00 100.00 14230 0,06
142,30 146.30 300 100,00 145,30 0,13
145,30 148.30 3.00 10000 148,30 0,11
148.30 150,70 2.40 100,00 150.70 a 11
15070 151.30 0,50 83,33 151.30 013
15130 154.30 3,10 10333 154.30 013
154.30 157,30 2.90 ~36 .67 157.30 0,23
157,30 160.30 300 100,00 160.30 0,13
160,30 163.30 3,00 100,00 163,30 0,06
163,30 166.30 3,00 100,00 166.30 0,16
166,30 169.30 300 100,00 169.30 0,10
169,30 172,30 3,00 10000 172.30 0,05
17230 175.30 3,00 100,00 175.30 0.07
17530 178,30 300 100,00 178.30 0,11
178,30 18130 300 100,00 181.30 0.05
181.30 184,30 300 100,00 184.30 013
184,30 187.30 295 98.33 187.30 0.06
18730 19030 3,00 100.00 HlO.30 0,09
190,30 193,30 295 9833 193.30 o 16

112,50

14550

182,30

4'76 ITi ,00

856 31700

770 271,00

000
000
000
~~13~3

(JOO
000
0.00
0,00
(laO
(laO
0,00
aDO
0.00
(J ,00
(JOO
000
2.70
0.00
CI.OO
D,OO
0,00

I

ODD
() 00
0,00
0,00
0,00
0,00
0,00
0,00 18070 182,00
2,8'1 182.90 183,25
0,00
0,00
0,00

3604 'I "~C' ,,'I
r"';;>~.H1

36042 ~SS.u.,~I~
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APPENDIX 3

Log of Hole MD3, Mackintosh Dam
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PASMINCO EXPLORATION

DIAMOND DRILL CORE RECORD

•
IHOLE No. Ml>!.

"- I 01 /3

LOCATION ~rWA OBJECTIVE LOCATION/SURVEY DATA (AMG)

PRO..ECT " ... 'Ei- 22-/?CJ Grid AUG RL Coller m olO'·1
PROSPECT MAcIa~~

TO ~-uf sOL-l'IlIl>'E INi'l:>e$l:Q"101.!. IN lieu; 1'1)) I, Northing m :5"~1U.70·2 Bearing CoB.r 0'0 •

;[:15.fub/IS
"Thlc1,.G ~r !SF 1>ll>tUrn~S w ~ULy f/..OlJGf;

E••1ing m 31'.%",,·/0 0Ip Collar -74-'DESIGNED BY
FRJ;M MALM.~.

LOGGED BY r.~ .fVIWIS DH Suryey Type Sfo/Gi.C SIlrll""_MJ (.4&I;G Length Hote m ,zl9· 0

RELOGGED RESULT Depth m Bear~ Dip Depth m Bearing Dip

COr.wE:NCED 2,"lIi Mill.- "'4- folo StG+-lIF I.CN-lT MI.Il~"-LJz A-n0fJ I~~. c..oUltil. 090· -74-'
COMPLETED 1211\ WH I''M- 30 ofi' -72.'
DRLLED BY W· f1~ bO oll· -70'75·
DRILL RIG ~'3~ 90 o~·s· -b7·5·

SIGNIFICANT INTERSECTIONS err,..) 120 on· -6<!-'5'
From in To m Interval c... Itu. Comments ISO og2,' -bl'7S'm

1'1>' 140'2> /·3 1(,73 O·Olb 1&-,.-«> ..; <.Mt....ato. vt.i",iJD IgO og2. • - 60·

;~ I ;;l1t_/~1lU. k,.Lid... .210 082' -S!)'
/ 239 of3· -5g'

SIGNIFICANT CORE LOSS POOR GROUND CONDITION ZONES

From m To m e/a Lost From m To m Condilion

'5 .2.0 I~ 0 5 .LCl>S.!: £MJ> +:/u..

S 20 ~ ..~
HOLE SIZE HOLE CONDITIONS AFTER COMPLETION

Size O..... m Colle, ST"EEl.~-~ eN tJIJ TlIf ~ HQ CIlfffJ:>. .

Ill.) '?> 51'" c...... .:u ... ~ I{(l (SH<E 'tiT Iir~).

IlQ 21 P'VC eo.... PLIta!Rb ", :Z?>'... (4l>..... ~).

NQ :239 Ground WIIter --.. -
"'"' Pod

.
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'::',')

"- ~ .. 13

IHOLE No. Ml> 3

-
PASMINCO EXPLORATION

PROJECT:M~~ lIYi, 1lJUJtH 'EL~UMMARY DIAMOND DRILL CORE LOG
sc.1:

"om ....... "-I ..... I-I I -.om I"':"'"'Ie-m m 1pIkw. - m De. .......... ..... -SllltARY LOG - "OJ

o - 52.Om: AMYGOALOIDAl FELSIC LAVA

Basalt dyke 25~jlm with 1-2% py. £lsewhere. minor py.

52.0 - 93.610: VlTRIC SILTSTONE/SHALE & AAFIC DYKES

Minor py. Locally 3~ py in black shale.

93.6 - I09.15m: FOLIATED EPICLASTIC BRECCIAS

Minor py.

109.15 - 146.210: FOL JATED SIlTSTQNE/SANDSTONE & MAFIC DYKES

uykes fuchsite altered. To 2% py-po. Trace cp, rare sp.

146.2 - 156m: FOLIATED VITRIC EPIClASTIC BRECCIAS

1-2% py.

156 - 160m: ALTERED SHEAR ZONE IN RHYODACITE BRECCIAS

Strong silica·albite alteration. Trace py.

160 - ISI.3m: FOlIATED PUMICE BRECCIA
Trace py_

181.3 - 192.6m: BASALT DYKE

No sulphides.

192.6 - 229.600: FELSIC LAVA &BASALT DYKES
Trace py. Minor gn in Qtz veins.

229.6 - 239.00: VITRIC TUFF & ¥Il.CAN(J4ICT SMDSTONE

Trace py.

END Of HOlE

C~nts:

a) Much of sequence strongly foliated and sediments commonly display evidence

of pre-lithification deformation. Some of the fuchsitic mafic dykes were

injected into unlithified sediments and SUbsequently disrupted.

bl Henty Fault not logged in the hole. Lithologically, its position (the

contact between Mt Block Volcanics and Farrell Slates), is between 52-94m.
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f---+---t--+--+ 25.35 _ 31.2m: BASALT DYKE
f---+---t--+--+ Uthology: Ok green. Fi gr. Massive. Uniform.

Alteration: Mod chlorite-carbonate.
f----+----i--+--+ VeinIng: Minor qtz-carb veins & carb veinlets.

SlruClure: Weakly foliated (3S'/LCA @ 27m). Unbroken,
f--~-+----i--+--+ Basal contact sharp, 37°ILCA, Ilfol.
f---+----i--+--+ MIneralization: 1-2% py. dlssem & In stringers.

Magnetic due to v fi gr mag.

Uthology: Greenish-grey with pink zones. Uniform. Hard. I~c:'-' ".,.. 17' I _ :-,. ' ._,. I' <;c. ':0:
f---+----i--+-~+ FI-med gr sandy-text vole with indistinct feld phenos av 1mm.'.".:"-.-o' :~ 1---·-·-:::: !.:=-,. i---'~--::: I--__ -=,'~.c._c.---'-,'-c,.-~--+---+---I----1
f---+---t--+--+ Similar to lava above 25m but finer gr & less amygdaJoldal (patchy calcite or ~ v ~~

chlorite amygdaJes av 2-4mm, to 15mm). ------I' ,. :0-::-,' ~--. '-'N' I -.." -~--_.~;.;.

f--~+-+--+--+-Chlor-carb alt fi gr basa~ dyke @48.9-49.45m (1S-30"/LCA, lIfol). -----11""- .... . 0' _. Fusl
Alleratlon: Mod sll-a1b-chlor. Petches to 1m of strong sll-a1b-bleachlng assoc :-, -,_ -, "c' - -.·c --- ._::::'_J-,

f---+----i--+--+ with qtz-carb veining. """-i' '" 1.-'o-bBiA:·
Veining: atz-carb(>chlor±a1b) veins to 200mm, 1--""·-----,-- 1'--.'1-- - I--c -. - ------ .

f---+----l--+--+ Structure: Weakly foliated (stronger than in lava above 25m). ~ v..; 1 .:.c:::.:c:.:-..:.----+--1--1--1
f---+--+---+--\- Fol: 35'/LCA@ 36m, 45'/LCA@44m). ,L . .0_ --- - ---.-... •• .---

51 fract & bro!~en, ......--

1--__+-_+----11---+ '/LCA "-I)dr' II - 1'=-: .. <', ,'_L'e 1cc::c:E.__Basal contact abrupt, 50 VI'''' Ips 4 to 34rAMG. A 1 depostonar 1,-;·,:'-::-=-::" '-:..c.::.r--:··,·'-·:·II-'Z'"C--_-:-: ----j----j----t---t
surface with tiny apophyses of lava Into seds, .Jt'O- -"7J------:- _.- ----~·_Ic

f---+---t--+--+ Mlneral:zatlOn: V minor dissom py. ,. ... ____' ,,-_ £~f-", I_~~ --+-+--+--\
}o~" v < .. lWJ ~Q

f--~+---t--+--+ 5 - 25.35m: AMYGDALOIDAL FELSIC LAVA
Ulhology: Grey-green (pinkIsh at base). Med gr. Massive. Hard.

f--~+--1--+--+ Feld-phyric lava (falds albitized. av 1-2mm).
Abund carb & chlcr amygdales, av 2-4mm.

f-~~+---t--+--+Fi gr green foliated mafic dykes @ 14045-1 4,85m (40'/LCA) & 16.05-16Am
f---j---f--+--+ (45'/LCA), both /lfol.

Alteration: Mod-strong sil-alb>chlor. v strong below 23m.
f---+---t--+-~+ Ox on tracts to 18m. Garb leached to 18m.

Dykes strongly carbonallzed.
f---+---t--+--+ Veining: Reg qtz-carb (±chlor or alb) veins. Minor tiny chlor velnlets.
f-__+_--t__+-_+SlruClure: Weakly foliated, 4O'/LCA@ 5.5m, 45'/LCA @ 17m.

Fractured & broken.
f---+---t--+--+ Basal contact abrupt & irreg, SS'/LCA Yflol). dips 40' 10 312"AMG.

Mineralization: Umonite on fracts to lam. Minor dissem py (lava & dykes).
1---+----+---+-+



• • •

f· •

...

.lo:. _'::::-.0" .

IHOLE No. Ml> '!tPASMINCO ~ORATION
DIAMOND DRILL CORE LOG

70.3 - 88.6m: VITRIC SilTSTONE
--+-~+---+--+- Uthology: Fawn. Fi gr. SI broken.

--+---+---'f--+- Massive, fah1y uniform sericitic rock with thin pale grey shaley beds.
Alteration: Mod sertcitized & bleached. lesser patchy sil-alb.

1--+--+--+---+ Weak catb spotting n-81m.
I-_+_-+__+--~_t_velnlng: Common Irreg veins & velnlets of (Fe/Mnl calcite (±qtz-chlor).

Some pink calcite In basal 1m.
I__+_-+__+--_ _t_Structure: Boddlng: 45'/lCA@ 74.7m (dips 65'/lCA to 267"AMG).

Bedding gen deformed by strong bedding-II foliation (47"/LCA @ 87.5m).
\--+--+---+----11- Shear @ 82.1m, 5O"/lCA Y/fol).

Basal contact 10mm annealed cataelasit8, 700llCA (opposite sense to fol).
--t-~+---j--t- Mineralization: To 74m, & 82--83m: MInor to 1% dlssem & veinlet py.

---+-~-+---1f--+- 74-B2m & B3-BB.6m: Traco py.

Mod bedding-II foliatIon, strong below 62m (esp in bx bands).
f--+--+--+--+ Some soft-sed deformation.

Several thin cataclasite bands 70-80oILCA @ 58.2-59.2m, annealed by vein qtz or
f-~+--+--+--+ containing frags of vein qtz, Mod tract & broken here also.

Basal contact abrupt, 45°/LCA (base of dyke).
I--+--+--+--~+ Mineralization: 52-60.6m: Minor to 1% py»po, dissem & stringers (2% dissem

--I--+--+~-t- py>po 54.3-55.05m).
6O.6-51.75m: 2-3% fi gr dissem py in black shale.

--t--+---j--t- 61,75-70.3m: Minor to 1% dissem py.

~.~1' "- + of 13r----------,---------------------------------------, . "r-sz:unsrze. -So~s .. ___ _.-
CORE RECOVERY DESCRIPTION m' _St:~!ure l09-'$-o""'-<II~rnax TSr6ulb ---.descnphOn. Srnm - - -" - -.--- - .

52.0 70.3m: MIXED SEDIMENTS & MAFIC DYKES
f-~+~--j--t-~+ Uthology: Interbedded creamy-grey vitric (silic & ser1citlc) slltst/shala, grey­
f-~+---j--t--+black carbonaceous shale, -& grey-green strongly foliated eplclastlc breccia

(stretched volc>sed frags in fine silty matrix).
f--+--+--+--+ Black shale & bx only present below 58.7m.

Bx frags incl felsic voles & glass (some pumice), also lumps of shale.
f-~+--+--+--+ Dykes (all grey-green, amygdaloldal, foliated, non-mag, sUb-lIfol):

56.3-58.0Sm, intermed-mafic, 35°/lCA, 100mm qtz vein at base.
I--+--+~~+--+63.7-65.6m, 45°/lCA (fault at base), lump of Included siltst@65.4m.

68.75-70.3m, 45°IlCA (fault at top contact).
1--+---1,---+---+- 58.3m: 50mm mafic dyke unlike above: creamy (highly bleach), homblende­
f--+---1f-~+~+-phyrlc, minor fuchsito & dlssem py, 3Oo/LCA (sub-lIfol).

Alteration: Patchy. Mod ser-chler-cam (incl carb spotting in vitric siltsVshale).
1--+---1f--+---+- Dykes strongly carbo local slllf (eg: upper 2m of unit).

Veining: Scattered carb:>qtz veins & veinlets. Common chlor veinlets.
1--+---1f-~+-~-+- Structure: Bedding: 5O"/lCA @ 54.3m (dips 65' to 257"AMG), 45"/lCA @ 63m.
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93.6 - 109.1Sm: FOLIATED VOLCANOMICT EPICLASTIC BRECCIAS
I---+----ie---+--+ Uthology: Grey. Pale pink in upper Sm.

Variable unit, deformed by combination of soft-sed & post-lith tectonics.
I---+----il--+--+ Several open framework bx pulses, with altered, stretched. wispy. deformed frags

in sandy qtz-serlclte matrix.
I---+----i'---+--+ Fine Interpulse zones @ 95.8-96.3m (sst), 97.75-98.85m (siltst & black shale),
f--~+----i,----+-:+ 100.1-100.45m, 101.45-102.6m (siltst).

Bx'frags Incl: sil-alb a1t felsic lavas. sericltlc felsic vole glass (incl prob pumice),
f---+---Ir--+--+ ble-ser--carb alt vitric siltsVsst, & minor black shale.
I -~~+----If--~+-+ Frags (coarsest & most abund at top 01 unit), BV +15mm, rarely to aOmm. Below
,- 102.6m trags av <10mm (to 25mm).
I-~_+_---I +_+ Alteration: Weak-mod carb-ser.

Mod sil-ser-a1b in uppermost Sm.
I---+----il--+--+ Veining: Veins & vein lets of carb (Fe/Mn calcite).

Structure: Downhole fining in sstlslltst@ 97.75-96.15m & 98,2-98~45m, & in bx
I---+----i-----+--+ pulse below 102.6m.

Bedding: 43'/LCA @ l00.3m.
I----+----i--+--+ Bedforms commonly disrupted (eg: lumps of interflow seds in bx).
I~--+----il---+---+ Strong bedding-II foliation: 5Cf/LCA@ 101m (dips 7ft to 2B2"AMG).

51 broken 96- -100.5m by weak shears lifo!.
f---+----ir--+--+ Basal contact, abrupt (bedding), 4B"/LCA.

Mlner.llzatlon: MInor dlssem & veinlet py.
t-----t---+---i-----t-

i--."m'---t..._......"'mll·-""-i-ROD_t--"""""'m'---T!"'--':""'''---"t-! C_I_"_CI_._L_IT_H_O_L_O_G=y_,_S_T_R_U_C_T_U_R_E__&_A_LT_E_R_A_T_'O-N-)----I--i~I:.~=··:·=--::.:-'-_~~~~ _ ___ ~MJa>.. .~, -=-~_ ~

1---+--+---+---+ 88.6 - 93.6m: GREY V1TRIC SILTSTONE /SHALE . 'c' '''':..';;.•~:5n~lJ>!rcr . ,'-- '-
I---+----il--+--+ ~r:~:~:: ~~~c:et~c:~~~unit except for colour & sl finer grainslze. ~-----~:: l~~~r? _~I __--,_~_'_~ E-f,CO.5!1c<--,_~~~---~ _
I---+----il--+--+ ~:~nV~lnscommonqtz-carb veinlels,lrreg & at all angles. Rare pink calc.e in -I«>IC;;:.':: fEifi:1"l '1-'-"'--n""fF''''', _'-::.::.-.= -
I---+----i--+--+ Structure: Bedding 45"/LCA @ 91m.

Bedding gon obscured by the strong bedding-II tol. SI broken.
f---+----ir--+--+ Basal contact abrupt. brittle fault (70mm cata<:lasite) 70'/LCA, sub//1ol.
f---+----1r--+--+ Mineralization: V minor dlssem py. Rare go.

11~,~r=-s'Cc,--'-I';':T-:: :'~- 1.',,,<,,_':--' ..-'Cc:--II" I>:·:;.r':·c--: 1'-.,-: '-.,~_'-_--'.~~ __ .-:c-

~:;~~~ li'~ ~~~~~ I ' -0 . ' -~~-;~~~-'=~=
_--'l~ .0 :::T7- >'J-';;;";~ ~r ',. - ~i.". ---'.C'c--
:~.8'~ ~-[ ..._o._._,_~':._:...____'c.-

riC cS~c:j=/'!!~;t :h7~r~~--ccc-=
-B<- . ~ C'd;,I- 'rl -S;t-".n,..,,,,C>,••.fl>',,~-

6<'!"'" , '. -.tnt. ~ .- -- . - - ...oo

li~ji~~;:~~#;~~~~
109.15 - 122.9m: MASSIVE VOLCANOMICT SANDSTONE -I'll .,. •...• _. .,

I--~+----I'---+-+~~':'~:tsst~:V~pr~':::~=rf~Id&;~~~~(~2~':::,ro:.~n~lmm), & I~...;'~" e:~.- .rt P~,II,jo~~'L-
I---j---+--+--+ lesser vole qtz, .- .. '- . "",. (...t-'.,..~

Alteration: Weak serk:lte-carbonate. h-;L-':::'_:: F:-·:~:'"· :'~:.; ".i~- --~:' ~'_-,-_J.,_c =.---'.-'--'-.~-~----------=----i
I---+----i--+---+ VeinIng: Veins & velnlets of carb (FelMn caJcite) ± qtz. ----:-
I~--+----il--+--+ Structure: Single massive sst pulse, finIng downhole. Only bedded below 122m '.~.- ·s;/M--I--

(43"/LCA). *I:-:~ . "" _= !t<-Ik,,!__ I-I-~~---~--
r---j----t---t----t- Mod foliated (4B"/LCA). _c'~"_ "0 '. 'T """ -1'=----~--.... '--

1---+----1--+-+ =ra\,;"~I~r~a:~~~dissem Pv>PO· : f-----~~1 ~, _ "Fm,;';-;-!TCI-L----
'--__...l..._--'__-'-_--'-__--'__.l- ....Jl-...----1 ,___,.. . _.-::~-;:!- -~( -----..,--c---_
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1-__+_-+__+-_+ 146.2 156m: FOLIATED VITAIC EPICLASTIC BRECCIAS
Lithology: Greenish-grey with pinkish zones.

---1--+--1--+ Strongly foliated & deformed epiclastic breccias with thin intercalations of v(trie sst,
siltst & shale. some of which are small rafts.

---+--+---+--t- Wispy slretct'"led frags of feld~phyric vole glass (poss pumice), av 5-20mm.
Minor more-equanl felsic vole & sed lithies av 5-10mm.

---+--+----t---t- Fine sst matrix of granular qtz-sericile containing 1-3mm raIds.
---+---t--t---+ In places unit comprises complex of smeared small lumps & lenses of siltsVshale

in sst, suggesting sects highly disturbed while unlith.
---I---j----+----If-- Strongly lollated carb-bleached mafic dyke @ 151.65-151.85m, 50'/LCA ljllol).

10mm sheared mafic dyke @ 150.65m.
---+----+--+---1-- Irreg lumps and bands of amygdaloidal mafic (dyke?) @ 154-154.5m.
---+--1--+--+ Alteration: Mod sericite-sll-alb-carb-chlor.

VeIning: Irreg carb (±qtz) veinlets.
---+---I--t--+ Structure: Bedding 5O'/LCA @ t48.8m (dips 6r to 28rAMG).

Strong bedding-II foliation, 50 01LeA.
---+--I--+--jf-- Largely unbroken.
---+-..-JI--+--Ir V gradational (rather arbitrary) contact at base - felsic lava frags appear around

155m.
___...L__L_...L_......JL Mineralization: 1-2% (varies) fine dissem py>po, often in small patches lIfol.

50mm interval @ 151.45m with 2-5mm bands of sooty PV lIfo!.

PASMINCO bAPLORATION
DIAMOND DRILL CORE LOG

PROJECT:I'I~~~, TOu...4H a ZZ/'>O G_ Soolo " "- k of 13
F~_,--,--,--''_," '1' .... ••.• RL . -'AZ .... 1,.nC~~

CORE RECOVERY DESCRIPTION . - :-- r .sr:um..slze.__ . 'Samptis -, __ Ili:O:'lQf.db
r-~=-,-;:;:=;r--:-,--:--:-:-+--;;;;;-:;;-,;,-:;:;;-;;=-;:~;-;:;~;-;;:;;-;;;:;;;;;;;;;-~:-;;;;;;;;;;;;;;---;-~~;:--;;;;;~;;-----:----rltsm4;:;5t:..r __"'.t.v....l·~1~O~9~ _:6 '!"I 'III ~ r;:~ Ts.resli:ts

J
.:.,- ?~crjpti.ol""\ _- rdClte -'.' '_

'---_F.,,'::''----+'''---'':;"''-1_.'..-I_ROO_ __+_ 122.9 -146.2m: FOLIATED SILTSTONgiSANDSTONE & MAFIC DYKES _ ""'- ....,; f"" --. .1&;'_' 17'.• 1'!'!"i<D!Ii.M_1 __~,~IIm.;_.-.,_.
I Ulhology: Grey. Dykes lime green. Largely unbroken. m ~ - 1oIiI"... J~iillUMJ ¥I/IU",.-

Disturbed & deformed 'fine sediments cut by fuchsite-altered mafic dykes. '&t.
l

, 1,_ "EItuAtnc-
f------1--+----1--+ ~~inIY inte~led~e~v~tri~ silt:rt~n~.&bfine ~OlonO~ict (feld~~) ~st. f -i--$f---:,-.-·PO. l~~ _
f------1--+----1--+ di~~:~~:reda~n:s:~ b~~;~as Ie reCCla arge y compnsmg rags 0 - _:-~,_,_c _: ;: Ht~l r -' ~
f------1--+----1--+ :~~:~~r~~::eS~~~~li~~i~~~.oftencomplexly intermixed with host seds & pass - ~ ft~_:------:-:.c, ---.--_--=_~
f----+----1--t--+ Largest dykes (all 1/101): 130.8-132m (SO'/LCA, SO% Included seds) , 136.3-137.6m -_ ~ ;m_'-.S.t.¥"-·... ~-::2I!h'I ."'ant~Y~'f--M-~
\ +-_+-_+-_+ & 137,9-138.26m (45'/LCA), 138.5-139m (40'/LCA). _ I· ~:!:I:l'.:'¥c"<<f~..-
I-----I--+----I--+_ ~~e~~~~~:in:~:;~s~~~e~~~te~~~I~::indeformed zones around dykes & below - ~ - -- =1:-: I--:~'_:: -=: _----:::--:- -:--:~-~~:-~:~~;:::---=--'- -:--~~~-:~-

142m P .....~~;~ ~" 1;-1---:--- .... NlQII.~~_. -

~I~·--~--~--~--~--~--I~:~--~--~--~.-I~+-~--~--~--~_-I~+-~_-~_-~_-~_-I~:~ ~~~~~~!~:~~?::. c 'I~~:~f~:i ~~~'~=~=
bedding-Illoliation. _ ••.••. [TF -J'~~' ..: """'1 .. h.-::.I:"c-: h . '=:e:'

---+-~I--+--;-if-Both deformation types strongest around mafic dYkes@129-140.6m,inc!:Qtz-_ 'i>.._, :"-,: _~?~~ ~-7.~ -.-.:';-1 =-~_:-c: I' ~-_-'_"_" _--• h~~·- --.'.---- . . _ _-..-_
---+---II--+---If-- ser schist zones, annealed cataclasite & foliated pUll-apart bx zones. - c-:-::" __~' !:" ~ _+-- -i.lU'l, __ ---- -:-:--- __

-----1--+--1--+ ~~~~r~I~~~~I~n~r~~t2~~=~~~~:·~~~;~~sem py>po. ~ ;;;;s\:~L 1__ eV:;: -_:~- 11---'::~ ----:--17~ __ -::::::- -,-50/"'" '_~'__". . -"1 ,. . cc' ,,,._ ... c-. 'c'-_

132-136.3m: 2% dissem & veinlet po>py, minor cpo Rare sp in qtzveins.l~~ ~

___+-_+_-j__+_ 1363-139m: Minordlssem&veinletpy-po. Rare sp on veinlets. _-c ~. c'.' -7';"3'-I?'=I~c-="-=c-C"C -=::
139-140.3m: 2% PO-PY-cP, mainly in carb veinlets. ~. -- --- ... .-

r-----I--+---t--+_ 140.3-146.2m: Minor to 1% dissem & veinlet po-py. Rare sp in veinlets. - :. ~S~':;-~~-:'':: --:t:~-:-~'-:::·:--::::':~~-l:H~'c-----:'- --::-~-
_.JH,jt.i-'~~--,cl......-'- .1 ·w"fJ. __ ~I_~ .

'_"',. ~-- -' . .... ...

- 1

4k
••••.•••• . ~~~~(I. 11--:- =-_

-- -11>. ., ' ...::.U.., rz., ,: :-f---t--c

• -- ---.,-. ---•• -

-_:-1--:-::- "'..... " .~"~.,, ~--- .. .-- - .. . . ,----------
"Ji.. .- "1--; I:-;-r----~~- , .~----.-c=-:-----

- =_1, =">: ~.c' lei '__H-~c -C"MSl4i:r"'-,n,,,._ .. ',:-, - --- -- .
-~I .~:'.. ';""'. c.cc.. c.... ,ffl:E ..
_.~ . ..•... tv I.....I,-f---- ~--- ~ ..-.~-..

__--~h=,.V__.1,.!J c. -.:-

- i'JO ·.c· =:.I·--------+~·~·i".-~.~---~~ ___j

Ic'c.. I';', k·· ... ......•. . _-
_ ...' -," .v_....,r~ .. .:-~ _

*t-:--e- '.' . ".-o<JJil<1'i""'-----''-- --I-~--------------------=;.~~~v. '~~-.i;,IJ.rk~:..~--~~~~-_.-.--
_ M -=------ -f<f..---!- --- --.-lJ'Nf+------

, v !
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156-160m: ALTERED SHEAR ZONE IN RHYODACITE LAVA BRECCIA
Ulhology: Pink. Med gr.

1---+---11--+---+ Elongate lumps. augen, & tiny frags of microbrecciated qtz-feld-phyric lava, In
highly foliated qtz-sericite containing threads & bands of sheared mafic dyke

1---+---1,---+---+material. Largest mafic dyke @ 158.15-158.45m.
Alteration: Strong sil-a1b>ser~b (carb Is Fe/Mn type).

1---+---11--+---+ Mafic dykes strongly bleach-carb±chlor.
Veining: Minor \ensy velnlets of qtz-carb. Abund micro1racts 111100 with carbo

1-~-+---1I--+---+Structure: Strongly sheared (6O'"/LCA) and microbrecclated. Shearing intensity
decreases towards top and bottom of zone.

1---+---11--+---+ SI tract & broken 157.7-158.5m (folietlon sl contorted 157.7-158m).
1---+---11--+---+ Basal contact v gradational & rather arbitrary.

Mineralization: Trace dissem py.

160 - 181.3m: FOLIATED FINE FELSIC PUMICE BRECCIA
UthololilY: Pale grey with pink tinge above 170m.

1---+---11--+---+ Strongly foliated massive & uniform fragmental felsic vole.
I---+---jl--+---+ Composed largely of fine pumice trags, with fractured & augen-shaped feldspars

scattered throughout (av 2mm).
I---+--,I--+-~-+Minor felsic lava & other vole Iithics, most common & larger (to 3Omm) at top, rare

& smaller (5mm) towards lower contact
1---+---1f-~+--+Dk green fi gr amygdaloidal basalt dyke 170.35-173.4m, SO'/LCA V/fol).
1---+---1f-~+--+ Alteration: Mod-strong ser-sil>alb-carb.

Basalt dyke strongly chlor-carb.
1---+--+--+----+ Veining: V minor qtz-carb veins & carb velnlets.

Structure: Unit fines gradually downhole.
1---+--+--+----+ V strong foliation (gives rock flecked & wispy appearance).
L-__+_+_-+_~Fol 45'/LCA @ 164m, 5O'ilCA @ 181.2m (dips 75' to 292'AMG).
I Unbroken.
I +_-j__+-_+Basalt dyke foliated. but much less than host rock.

Basal contact abrupt. 47'/LCA V/fol).
f---+--j--+--+Mlnerallzatlon: Trace dissem py.

181.3 - 192.6m: BASALT DYKE
Uti10logy: Ok green, bleached fawn 187-190m.

I---+--j--+--+ Massive. Fi-med gr, with ferromags av 1mm.
Finely amygdaloidal. asp lower margin.

I---+--+--+----+Srnallinterval of pumice breccia (as above) @ 1B2.B-183.2m.
L--+---1-~+--+Alteration: Strongly chloritised, except In bleached silif zone assoc with qtz
I veining @ 187-190m.
I-__+_-+__+---_+Strongly carb for 1-1.5m on dyke margins (trace fuchslte on lower margin).

Veining: Common comb-structured q1:z>carb±chlor veins to SOmm. 1B7-191.5m.
[---+---11--+---+ calcite velnlets elsewhere.

Siruclure: Weakly foliated 5O'/LCA. SI tract & broken 185.5-189m.
f---+--+--+-+Basal conlect abrupt, SO'/LCA Vlfol).

Mineralization: None.

Dep'"
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PROJECT:M~}M4,T\lLJ.Ml EL 22/')0

•
, ~ t>,

PASMINCO k..JiPLORATION
DIAMOND DRILL CORE LOG

•
IHOLE No. I'tl> 3

'- ~ of /3

CORE RECOVERY 192.6 - 226.7m: VITRIC FELSIC LAVA DESCRIPTION CODES
U1hology: Greenish-grey. Med gr. Massive, Uniform. Hard.

F,_ ..- % ROO Abund evenly-distributed feldspars. av 2mm, to 3-4mm, In qtz-sericite ..... - MINERALISATION untO .".,., "'" ........., 91nocL
~ ~ groundmass.

In zones of s~ngest foliation felds augen-shaped & often tract.
Rare small qtz xyls.
Above 195m & below 224m grainsize 51 finer & rock contains some fine pumice
(prob marginal lava phases).
Alteration: Mod-strongly silif-ser. Patchy bleach, trace chlcr & alb.
Veining: Common regular qtz>carb(±chlor) veins to SOmm.
Structure: Mod-strongly foliated (terids to be strongest towards upper & lower
margins of unit).
Fol: srflLCA @ 202m, 55°/LCA @ 214m & 223m.

, Largely unbroken.
Broken weakly-sheared zone 195.5-196m. SSG/LeA (llfol), assoc with several
maflc dykes 2O-70mm tIlick. 011//101.
Basal contact abrupt, SOo/lCA Vltol).
Mlnerallzatlon: Minor gn(±cp) in some qtz veins, asp around 212m. Trace
dissem py.

226.7 - 229.6m: BASALT DYKE
Ulhology: Green. Med gr. Unbroken.
Ferromags to 2mm. Sparse cak:ite amygdales.
Alteration: Strong chlorite-carbonate.
Veining: Calcite veins & velnlets. Minor epidote veinlets.
Structure: Mod foliated. Basal contact abrupt, 4O"/LCA, sub-II tol.
Mineralization: None.

229.6 - 236.2m: VITAIC TUFF
Uthology: Grey & fawn. Fi mad gr. Hard. Unbroken.
Foliated vitric tuffaceous vole, possibly eplclastlc.
Relatively sparse faldS. av 1-2mm (often drawn out by fol), & minor smaller qtz

, xyls. scattered through sericilic matrix composed of finery comminuted glass (fine
pumice in upper 1-2m, similar to above 226.7m).
Alteration: Mod-strong ser>sll. Weak cam & alb below 234m.
Veining: Minor qtz-carb velnlets.
Structure: Mod-strongly foliated srf/lCA. ,

Basal contact abrupt (bedding. /I fol), SOo/lCA.
MineralIzation: Trace dlssem py.

;

236.2 - 239.0m: FINE VOLCANOMICT SANDSTONE
Ulhology: Fawny-grey. MassJve. Even-grained. Hard. Unbroken.
Fine, welt-sorted qtzo-feldspathlc sst, with abraded grains av 1mm.
Alteration: Weak ser. Felds carbonaUzed.
Veining: Irreg carb 118InI815.
Structure: Unbedded. Mod foliation. 5f1'ILCA.
Mineralization: Minor dlsse~ & velnlel py»po.

FNn nl=' wnlF

c:o



• • •
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"- ~ of /3

ASSAYS (ppm unless ~e.eclfled)
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PA'SU!NCo EXPLORATION

DIAMOND DRILL HOLE SUPPLEMENTARY DATA

PETROLOGY

Mackhtosh Darn
PROJECT:

Tullah El.22/9O

SAMPLE NUMBER: 038127
SUMMARY:

.,.01·.'

HOLE No.

_ 10 .. 13

This sample is extremely difficult 10 diagnose, and both Jocelyn

McPhie and I spent about 15 minutes each trying to decide what is was
originally. We concluded that it was either a formerly glassy dacitic

lava, or a aystal vitric tuff. It is now a moderately foliated and
strongly sericite-altered rock consisting of - 5modal% of tractured and
rather disaggregated, albitized and sericitized plagioclase phenocrysts

in a strongly sericitized groundmass in which the sericitic foliation
wraps around phenocrysts and produces a false flow-banded texture.
One lithic clast at least is obvious, and consists of a nice perlitically­
cracked formerly glassy rhyolite or dacite lava, A few other lithic
clasts or fragments were probably also present, but have been

obliterated during the alteration. Perhaps core logging information may
better diagnose this difficult sample than thin section examination.

SAMPLE NUMBER: 038129 11»3, oUl9...
SUMMARY:

This sample is a strongly recrystallized and altered datitic to

rhyolitic crystal lithic vitric tuff. Broken albitized plagioclase
phenocrysts, often fractured and disaggregated in situ during foliation

development, make up about 20 modal% of the rock. They include
discrete crystals, and crystals (phenocrysts) clearly set in lithic
fragments. The latter include a diverse array of formerly glassy felsic
lava, often with perlitic cracks, or pumiceous lextures preserved.

Chloritic alteration has affected many more pumiceous fragments. No
traces of shard textures are preserved in the groundmass, and the

former glassy ash has strongly recrystallized to a heterogeneous
quartz-chlorite inlergrowlh pervaded by a strong sericite mesh that
defines a moderately well-developed foliation.
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ASSAY + LITHO

CORB PR.BSSlNG RnSUI:rS DRILL HOLE NUM4 md3 -::> •

=~~~-roRBiU£OWRY"~"'=Jr=:r;;;'si';;;Ii.--~ir~"===='=sn~="~-'··'··'''·''···=~··'~··=rSAMPlIM(;OOHilvN:s~·~·=r===~,~,,,=,J.::-:,~==:.!::=::~:.
_COJOlEKTS

r=PR<===-~",====~=....,._,....,=.="'=,= ,,"-"': __ ~:::~C.~"",·--=' __==" ~::o:::,:::::,.-.:::....,e;;;::-:-·'·-::;:::"'""",,-,::;;::.:':;:C~'O--'~"-':'~:":::::"'-':"::-::::CI-c,.-:::::;:::::...- :;;C""_-_"'=-=:'-':'_;;""".",~(::~=--=:c:.,:::::::-~=-:c="::",,,",,,.:_::=-.:::.';~-:O:" -·;;C:=::."C:C'.'.:.-:.-:-..::,..::"C·

PROM TO ROC 'lIiRBC IJEI'I'H J(SOS DHPl"H WI'!l(iH!' VeL S J;' I'II\1:JIof TO nc:::KET#

0.00 4,30 0,20 4,65 4.30 100 0,00
4,30 5.00 0.20 28.57 0.00 017 0,00
0,00 580 050 62.~50 5,80 0.13 0,00
580 6,30 0,50 10000 630 0,05 0,00
6,30 6,80 0.35 70,00 680 008 000
680 7.10 040 13333 -',10 015 0,00
7,10 7.80 0,5'3 78,57 7,80 0,18 0,00
7,80 8,50 a7D 10000 8.50 0.:26 I 000
8,50 8,90 0,20 5000 890 017 000
8,90 9,30 040 100,00 9,30 010 000 ,
9.30 10.00 060 :35,71 113,00 0,10 0,130

10.00 1060 040 66,67 10,60 012 0,00
10,60 12,00 140 10000 12,00 010 0,00
12.00 1290 070 7778 12,90 0,12 0.00
12.90 1400 045 40.'31 14.00 1,00 000
14.00 14-70 0040 57,14 1470 0046 000
14,70 1') AD 0.60 8571 15040 0.15 a 00
15040 16.30 0.95 105.% 16.30 0:15 0.00
16.30 17.10 070 87.50 17,10 0.21 000
17,10 17.80 0.60 85.71 1780 014 0.00
17.80 18,60 0.55 68.75 113.srJ 016 0.00
1860 20,00 130 92,86 20.00 0,15 0.00
2000 21.00 1,20 12000 2100 021 0,00
21,00 23.00 1.70 8500 23.00 022 2100 /..zt<t 478,00 U8
23.00 26.00 3.00 100.00 26,00 1190 0.00
26.00 29.00 300 10000 2'300 1180 0,00 27.00 28.00 38114- ~LlT NQ
29.00 32.00 3.00 100.00 32.00 0.19 0.00
32.00 35,00 3.00 100.00 35.00 0.19 000
35.00 3F.1,00 3.00 100.00 313.00 0,19 0,00
3800 38,80 080 100.00 3:3,80 0.24 000
38,80 41.00 220 100.00 41.00 0,16 0.00
41.00 44.00 3.00 10000 44.00 0.14 000
4400 4700 300 10000 4'700 020 0.00
47,00 50.00 3.00 100.00 50.00 0.09 0.00
50,00 5300 295 9833 53.00 O.Oi' 50.00 726 26900 2.71
53.00 56.00 3.00 '100.00 '36.00 0.01 0.00 5430 5'3.05 38115~LIT I~Q
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:;SAY
,SAY
THOGEOCt-EMISTRY
.3SA.Y

3SAY
3S,AY +- LITHO

ASS-A.Y
ASS-A,""!'

DRILL HOLE NUMBEB md3

,==.CO=-'=MROCcM!Ry=o~="=r[=';;;;'sl:;;;'=="Ic=,,=~,o"="==s:G"='""~""~.==.,'~ ..-. ··r~AI:Ii;;DKilNrBRVMS'~'·""r=--=~·='·o,"-~-":::-=':~~:.::'~.::.'.
~JAruIiITS

CORR PROCRSS ING RBSULTS

~

I"PROlI
.. .__.._..:..~'=,==~=,=.=.,,~ ,,"--...,-_.-,.-,.0==,= '-="--=="~F-="='="-"-==""--~"-'=-''''-'' _____._=_"'-.,.="._., ••C'.=,-,=,=.=..=,=,____.=,=___.=."_.

TO Rile '5lIBC IF.PTfiM'slJ!!: IJID"TJI 'NHlGm VOl. SG Nt.OM YO TCl:ET #
56.00 59,00 3.00 100,00 5900 0,08 0,00
59.00 60.20 1.20 10000 6020 009 0 .. 00
60.20 62 .. 00 1.70 94.44 62.00 012 0,00 60.60 61,7f; 38116 FFL IT NO ..'\~
62.00 65.00 3.00 100,00 6500 028 0 .. 00 64.40 6~3 .20 38117 i:f'L1T NQ A,
65.00 6800 300 100 .. 00 68 .. 00 004 0,00
6800 6960 1.60 100,00 6960 0,24 0 .. 00
6960 71 .. 00 1.40 10000 7100 0.02 0,00
71.00 74 .. 00 3.00 100 .. 00 74,00 0.06 0 .. 00
74.00 77 00 300 100 .. 00 77 .. 00 0.02 000
77.00 7EI.30 130 100,00 78.30 006 0 .. 00
78,30 80.00 1.70 100 .. 00 8000 002 7~3 ,80 461 16900 2.73
80,00 8300 285 95.00 83 .. 00 0 .. 15 0,00
83,00 86,00 300 100 .. 00 86 .. 00 0,05 0 .. 00
86 .. 00 8,.00 300 100 .. 00 89 .. 00 005 0 .. 00
89 .. 00 91..40, 2.40 100,00 '~1 40 007 0 .. 00
91,40 94 .. 50 ' 305 98.39 94..50 008 0 .. 00
94,50 97' .. 60 310 100,00 ,.7 .. 60 0 .. 05 0 .. 00
97.60 W070 310 100,00 100 .. 70 0.11 000

100.70 103.80 3,10 10000 103.80 008 000
103.80 10690 310 100,00 106.90 0 .. 18 0 .. 00
106.90 110.00 310 100,00 110 .. 00 O.Oi' 0,00
110,00 113,00 3.00 100,00 11:; .01' 0.13 0,00
113.00 116 .. 00 2.95 9833 1IE;.00 015 113,00 820 29800 2 .. 75
116.00 11900 295 98 .. 33 119 .. 00 0 .. 16 0 .. 00
11900 122.00 300 100,00 122.00 016 0,00
12200 12(> 00 300 100,00 125.00 0 .. 10 0 .. 00
125.00 12800 300 100,00 128 .. 00 0.04 0 .. 00
128,00 13'1.00 300 100 .. 00 131.00 019 0 .. 00
131.00 1:,4 .. 00 3,00 100 .. 00 134.00 0.07 000 132.00 134 .. 00 38118 i:f'LIT ~J O"~
134.00 13700 3 .. 00 100.00 137.00 0.21 000 134,00 136 .. 30 38119 ~L1T NO A:i
137 .. 00 14000 300 100 .. 00 140.00 008 137 .. 00 317 112,00 2,83 136.30 137,30 381:20 ~LIT NO LI
140.00 143 .. 00 3 .. 00 10000 14300 0,05 000 139,00 140..30 :38111 FFLiT NO A'
143 .. 00 14600 3 .. 00 100 .. 00 146.00 0,13 0 .. 00
146 .. 00 149 .. 00 3,00 100 .. 00 149 .. 00 0 .. 10 0 .. 00 14600 148,00 38122 FFLiT NO ..II"
149,00 152 .. 00 2.95 ,,,833 152 .. 00 021 0 .. 00 148,001 150,00 38123 i:;PLIT NO '
152,00 155.00 3.00 100.00 155.00 0.09 000 15000 152.00 38124 I3PLlT NQ ",



•CORR PROCRSSlNG Rl'.SULTS •DRILL HOl.E NUMEER rnd3 • ~~-

~aii~~~~~~E'~i£;~{J~~!;t~1C~~·~~~ii::~;;··:::;;~:Ci~~!~t~~Y~¥:i~;c::::":::;;~:~:I1~~::
155,00 15800 280 93,33 156,00 012 000 1!52,00 H34,OO 38125 PPLIT NO ,lISSAY
158,00 161,00 2,90 %,67 161,00 0,12 000 154,00 15':3 ,00 38128 !;;PLlT NO ASSAY
161,00 164,00 2.9!; 98,33 164,00 003 O~OO

164,00 16700 3,00 10000 167,00 003 0,00
167,00 170,00 300 100,00 170,00 0,04 0,00 16700 38127 IOPETRCt.OGY
170,00 173,00 3,00 10000 173,00 0.:28 170,00 666 :247,00 2.70 171.40 172.40 3:"128 !;PUT NO LITHOGEOCH::MISTRY
173,00 176,00 3,00 100 ~OO 176,00 0,06 000
176,00 179,00 3.00 100 ~OO 179,00 006 0,00
179,00 182,00 3,00 100,00 182,00 o~:27 000
182,00 185,00 3,00 100,00 185,00 215 0,00
185,00 18800 3,00 100,00 188,00 0,12 000
188,00 1'31 ~oo 3,00 100 ~OO 191,00 009 0,00
191,00 194,00 3,00 100~00 194,00 0,06

I
0,00

194,00 197,00 2,90 Cj .... .... - 197,00 0,08 000o~,ol

I197,00 20000 ,3,00 10000 200,00 0,03 000

I
200,00 203,00 3,00 10000 203,00 0~O4 20000 466 174001 :2.(i8
203,00 206,00 :-l,OO 100,00 206,00 0,06 000
206,00 209,00 3,00 10000 20900 007 000 208,00 209,00 38129 sPLIT r~o L:THO + PETROLOGY
209,00 21200 3,00 100,00 212.00 006 000
212,00 215,00 3,00 100 ~OO 215,00 O.lJ4 0,00
215,00 218,00 2.95 98,33 218,00 004 0,00
218,00 22100 300 100 ~OO 221,00 001 0,00
221,00 224,00 3.00 100,00 224.00 0,03 0,00
224,00 227,00 3,00 100,00 227.00 0,05 0,00
227,00 230,00 3,00 10000 23000 0,03 000 2:28.20 229.20 38130 ~L1T NO liTHO
230,00 23300 300 100,00 233,00 005 000
233,00 23600 300 100,00 238,00 0,05 233.00 738 273,00 2.70
236,00 23900 3,00 100,00 239,00 0.Q3 000

0,00 000
0,00 000
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APPENDIX 4

Log of Hole MM2, Tullah Flat
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PASMINCO EXPLORATION
DIAMOND DRILL CORE RECORD

•
IHOLE No. MM1

"- I of 14

LOCATION 1"i\5MoWil>. OBJECTIVE LOCATION/SURVEY DATA (AMG)

PROJECT "lLlLLAll EeL:JU9O G<1d AMG RL Collar m '71'-+7
PROSPECT "llJ!.L.A+t f't.JIr 70 ~ S'77U>tJG aff-/{tJLE &1 M(i)<1I/i-Y l>~ ,,} Northing m 557' 4-~2'O? BeBrlng Conar 090

e

DESIGNED BY .r.G. fU~Vl5 JrowNIiOUO &JtI.VeY' of Ii~ MM Ia. . E88ting m ,i,07/- O~ Dip Col., -70'
LOGGED BY :r.G.fuIM5 DH Survey Type S/N:;<:E S#alr~ oww.. Length Hole m 332-0"",

RELOGGED RESULT Depth m Bearing DO> Depth m Bearing DIp

COMMENCED 25·1!·'" NO riIN/1NS~ Ft1fL &i M~A-l..Y /~EG<<H> f',fM:r~ ceu.M- O'){l' -70',
COMPLETED :le·,,,-·?:!> "'''''E:$ U'F '!I1.Aa:- SIIAL£ ""71{ lJf 1b "-77- PY,e£}{~ At-Sl> W£'Ii'E- '2>0 092'25' _ {,(,'S'

DRILLED BY L.1. HOW 5 .. 090'5
0

-U2S
DRILL RIG Ltm6'<EM- ~i &~ D%9· 5' -57'

SIGNIFICANT INTERSECTIONS 119 D&%' -5{,'

From m To m Interval Pb Z" ,If. Au Comments /4-9 087 0
-54-'m

2(,4.., :24'~ 0·3 490 "3 ·8(,% :> 0·013 /. +. 116>'£';' 7!ladfkf. " ..,. 17~ ou: _5/.5 0

~o ve.·_I.k
. ,

:;'09 :291 0
.. -4-f

3/1·,;- ,/2·7S' /·25 ;U,I ;2O'}g "I 0·0/3 -M.d:;;"'1.. Z 3-5%, ",,,.., (1:<0 :2.9 035 0 -4-7·5'

..:. veiKI.A
' I

:lb9 0'!4-' -4r
;2'l'J 085"" -457$

SIGNIFICANT CORE LOSS POOR GROUND CONDITION ZONES 332. 084-'$° -44-'s'
From m To m 0/. L.ost From m To m Condition

24 32- /" 5"/'4- s~·o ~y~ >vIE-- TO Alucr1/u:.A

'51'1> ~5·' 4-2 99 Iell 'BIiJ>Ly~~M 70 "'~FllUJ.r "VA..1·& 1

9b'~ liD :1.7 1:1.1-7 12~ WLV~>V~ Ttl 5EV&<A-L fi4Va:;
/

HOLE SIZE HOLE CONDITIONS AFTER COMPLETION
Size Depth m con... Hw S1EMPI PE L->llJ.l eM (111-1 ~MS ~)

HW (, Steel C••lng HQ CASING Lt-Prlb .24-·bM .

HQ 24-.(, PVC eaak1g 4-CM~ ON~ I've.. CM'N<O f/.J\<.8, Th"JMe .

NO "b'!>.Z·0 Ground Wat.,

Wedge

Drill Pad
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PROJECT: -rliuItH EL 22./90

•
PASMINCO -i:XPLORATION

SUMMARY DIAMOND DRILL CORE LOG

•
IHOLE No. MH 2.

F".n ........ C- Do_ Do... - """" ........ C- Do_""" """'"
G_

m m m m

StHIARY lOG - HOl[ m

o - 24.Om' FlUYIOG..ACIAL GRAVELS.

24.0 - 51.410: FINE QUARTZOSE SANDSTONE. Hi nor to 1% py.

51.4 - 126.£8: BLACK stW..E. Hajor fault 98.3-]07.5m. 1-3% py. trace sp-gn.

126.0 - 228.3m' VOLCANICLASTIC SANDSTONE. Minor to 1'1. py. Trace 5p.

228.3 - 264.1lo' BLACK SILTSTONE/SHALE. 3% po-py, locally 5~7't. Minor 'po
40mm vein of sp @ 264.55m.

264.8 - 298.Om: QUARTZO-FElDSPATHIC SANDSTONE. Minor prpo. trace sp.

298.0 - 3IO.7m: BLACK SHALE. Local strong carbonalisalion. 3-4% PO-py.

310.7 - 332.Om' SHALE & SIlTSHIiElSANDSTlXi[. Highly carbonatised. Above 316m

& below 331m: 3-5'1 po-py, trace sp. Elsewhere minor po-py.

END OF HOLE

---



•
PROJECT: -tVP-A# 8.- Z1-/90

•
PASMINCO_)XPLORATION

DIAMOND DRILL CORE LOG
GraphIc So... 1: 4W>

•
"-,, .. II.,

CORE RECOVERY DESCRIPTION CODES

...... ........ ..... I~"'I ( Incl. LITHOLOGY, STRUCTURE & ALTERATION ) '\~ - MINERALISATION UT1lO 8lRUCT '''''m m
.,. ROD m u-. S1nocL -

0- 24.0m: FLUVIOGLACIAL GRAVELS
,oO'OD, oO~o

- ~o.oq.... o:C 6/lItJfL>

"" rn~No recovery. ." ... . ...t
- j\#" .I.fjo'

2t ~''I';I
- 3zC _,,/.L

24.0 - 51.4m: FINE QUARTZOSE SANDSTONE - " ~
LithokJgy: Grey. Massive. FI-med gr. ,.

~ ",.l!- ... /,°7L.lJ1
F'AI!Interbedded siltstone/shale above 32m & below 46m. <>I- '"Sst Is qtzose>teldspathic, with minor mica & carbonaceous material. all in calcareous

cement. Rare small deformed slivers of black shale. - +I-

Alteration: Trace sericita-chlorite alteration. Feldspars mildly carbonatlsed.

~
- # ~ ..... ~ l

Veining: Common qtz--earb veins & carb veinlets (FeJMn calcite). - > ~;J. i"
Structure: Sst gan massive with poorly-developed bedforms. <. .

VLC<I It
:- ~.. ~~Mod-strong beddingl/ slatey cleavage. Broken in places. due to scattered shears & .. oft

fractured zones (often a550C with veining). - (J ..... ,l
26.5m: Uphol6 fining sst bed, 5O'f1-CA. - '" ~!E. lI<Adc

28-29.5m: Small-scale folding & warping of bedding, & qtz-carb veins. - ... 5»1ll:£
32m: Downhole fining sst bed.

36.3-36.6m: Brittle fault 25"-CA VI cleav).
- '" F",j; ''7'''''44m: Bedding 30"1LCA (dips 88-to 235°AMG). -

l' Fc1J ...,:,)
47.7m: Bedding 33,LCA (fines & faces downhole). -
49.2-51.4m: Small-scale folding &warping of bedding, & qtz-carb veins. l' i ...-
Basal contact faulted & broken up. pass 2O'1LCA. .. iW..

9t: ...,.;.,.
MlneraIIZ8t1on: Minor to 1% py. dissem, best above 33m.

-

Trace gn-sp in qtz-carb

- <+veins.

- 'I

- l'
51A - 126.om: BLACK SHALE

Uthology: Increaslngty carbonaceous with depth. Graphitic on cleavage esp In faults.
- ,.

~<"'"'
Weakty cakaroous In places. Above 66m Interbeds 01 calcareous siltsttrine sst & shale -

~.... l.,., :,
itself has silty component. - '1tI#"

~Alteration: Essentially unaltered - minor sericite & chlorite In the carb veinlets in upper - 10+ .....
r k

10-15m of unit. & in & around faulted zones. Ii ,:::t:.:,; • 1
- 4

Veining: Ott-carb veins to 500mm, & abund carb (±qtz) velnlels (FelMn calcite), both

gon !lcleav. Some disrupted by post-vein e1eav movement.
- ,,.

~1 ""' ....

,;:'j
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DIAMOND DRILL CORE LOG
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CORE RECOVERY

-...
m

~. ROD

DESCRIPTION

( Incl. LITHOLOGY, STRUCTURE & ALTERATION) -UIhoIogr' Sbuct. MINERALISATION

CODES

UTNO STIIUCT ALTN ...

, .

s~e

I ..........

.,. -

· -,- ,·.

· .. .... ..,
,

,11

".

'"

,,,
,..
.,

126.0 - 228.35m: VOLCANICLASTIC SANDSTONE

Downhole-finIng depositional unit, ranging from fine breccia at base (to 129m), to xyI­

lithic coarse ssUgrlt (129-143m), fine sst (below 166m), to serlcitic siltstone/shale with

I-----I---+'"--I~-.Jil minor sst intercalations (below 193m).

Lithology: Pale grey. MassIve. Largely unbroken.

Structure: Strong beddlngll slatey 51 cleavage. 52 cleavage visible in places.

Minor light fok:! axes evident, asp around some veined &lor faulted zones. Fissile &

1-----1---+'"--1--+ broken (badly above 5&n. 89-94m, 99-1 09m. & below 121.7m).

1--__-1-__+'"_-1__+ 51.4-55.6m: Br;tl:le fault (lflCA?), marked by So/51 II LCA.

1--__-1-__+'"_-1__+ 5S.BSm: Bedding, fining uphole. 41-1lCA (dips 78-to 255D AMG).

6O-70m: Zone or v strong clea.... several tight folds. some kinking 01 elea....

1----+--+----+--+ 69.5m: Bedding 55"IlCA.

702m: Brtttle fault (150mm pug) 35.".CA Vlcleav) @lO.2m.

1--__-1-__+'"_-1__+ 73.4m: Fold axis.

nm: Bedding & 51 68'!lCA. $2 5Q'YlCA (same sense as 50/51).

84m: 51 55'ILCA.

98.35-107.5m: MAJOR FAULT (brittle with graphitic vein-qtz cataclasile).

113m: So 3"-CA (dip 59- to 057D AMG). $1 20-JLCA (dip 80"to 032"AMG)

113-117m: Broad f2 (7) fold axis centered 115.25m - So & S 1 at low angle or II to

LCA.

117.4-119.4m: Strong fault, with graphitic veln--qtz cataelasite, 6O.,-'LCA (//cleav).

121.8-122.6m: Brittle fault (only 150mm recovered).

125-125.6m: Several small brittle faults, 65"1lCA VI SO/51 @55-tLCA).

Basal contact sharp, conformable, 6O,.LCA.

Mineralization: 51.4-69.5m: 3% py, locally +5%, as dissem (commonly streaked out

along cleavage) & stringers. Py common in carb veinlets along with minor persistent

sp-gn.

69.5-92.5m: 1-2'CYo py (decreasing with depth), dissem & stringers. trace sp-gn in carb

veinlets.

92.5-98m: 2-3% py, dlssem & stringers. Minor sp-gn in carb veinlets.

98-101.3m: 3-5% py, dlssem & stringers, trace sp-gn in carb veinlo1$.

101.3-126m: 2-3% py, dlssem & stringers, best sulphides 117.5-120m assoc with

faulted zone.



• • •
PASMINCO I,JPLORAT10N

DIAMOND DRILL CORE LOG

j IHOUi No. MM 2.

CORE RECOVERY DESCRIPTION CODES

~-+---+--f--+-- 228.35 - 264.8m: BLACK SILTSTONE/SHALE

~---r----1f--+--1-- Lithology: Predom carbonaceous (sl graphitic in places), partly-calcareous siltstone

f---+--j----+--j--- & shale, with interbeds (mainly below 250m) 01 qtz-fek:l xyl volcaniclastic sst & fine

stretched--pebble breccio--conglomerate.

f---+--j----+--j--- Alteration: Weak serfclto-chlorlte-earbonate alt.

--+--1--+--1- Veining: Common velnlets & lesser veins (alll/claa....) of qtz-calclte (±chlor-ser1cite).

several veins of qtz-ankerite below 262.8m (assoc with minoralizaUon).

'-_...J..__'-_...J..__'-_ Structure: Sst bands all graded & fining downhole.

Bedding: WIlCA@ 245.8m; 69'1lCA@ 254.5m: 7~IlCA @ 262.6m.

LITIID I'nUCT ALTII ...MINERALISATION

11<LA<Y .

'I' Jl ...
...
""

I}.
..

",,,,,,,,,,," IJ. tjOi·· 1

'"
",' :-'" f' "...
.. ·w tid

" ~,~

". ~. ,..... \J ,

,~ It
ro-rtj

"BLl\ClC.....
~

SIll\U;

( .... UTHOLOGY, STRIJC1UIE & ALTERATION )IlQI)•.'""" -..
m "

To129m: Fine sed breccia with ripped up clasts & bands (to 150mm) of black shale

f--+--f--+--f--- from underlying unit. & lesser small (S-10mm) stretched lithics of sst.

f--+---'-f--+--f--- Unit composed at abraded vole qtz grains (2mm max at base & fining downhole), similar

f--+--f--+--f--- sized feld grains (highty deformed above 150m), & lesser Iithics (inc! c1asls & tiny

threads of black shale).
I---+~-+--+--f---

Matrix has substanUal component or Yole glass incl v fine pumice frags.

f--+--f--+--f--- Alteration: Weak pervasive earb alt throughout. Vole glass component is strongly

f--+--f--+--f--- sericitised (overall. rock Is moderately sericitic).

f--+--f--+--f--- Weal< chloritisation below 1BOrn.
Veining: Otz-carb(±chlor) veins & veinlets, most /I deav. Several zones of abund

irreg veins, largest 206.5-207.7m (sericite-epidole alt fault zone 50-so-tlCA, Ileleav).

f---\---t---\---t-- Structure: 51 grainsize variations below 148m but bedding only rarely visible in fine gr

f---+--j----+--j--- upper part of unit below 193m (bedding: 70,,"-CA @ 201.5m, 75"/1...CA @ 204.7m.

f--+--I--j---+- 69~LCA@ 222.5m).

f---+--j----+--j--- Marked stretching fabric (esp above 150m) due to strong bedding-II slatay cleavage.

Cleavage cut In opp sense by spaced kink bands @ 50-60"/LCA.

f---+--j----+--j--- Cleavage: 6O"/1...CA@ 134m (dips n-to26B-AMG); 65'1l.CA@ 149m (dips 64--to

f--+----+--t--+- 260' AMG); 64~LCA @ 160m; 64'fl.CA@ 178m; 7O"/LCA@ 194m; 731LCA @

f--+--+----+---j- 219m.

\---\---\---\---t-- Basal (stratigraphic top) contact, sharp & conformable. 68°/lCA.

Mineralization: 126-129m: 2-3% dissem py_ 25x5mm massive py clast@ 126.3m.

f---\---t---\---t-- 129-200m: Minor to 1CYo dlssem py. Trace sp & rare gn (dissem & in qtz-carb

I---\---t---\---t-- veinlets).

--f--+--j---+- 200-22B.35m: V minor dissem & veinlet py. Rare sp. 20mm of 10% sp dissem 1/

f--+----1f--+--f--- cleev@2165m.
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CORE RECOVERY DESCRIPTION CODES

OMUTHO STJIUCT ALJ'JIMINERALISATION

t

Ff:" ~ ...... ROD Ft:" Ihl:""l ( Incl. LITHOLOGY, STRUCTURE & ALTERATION ) ~~ LJtboIog~ Struct.
1----"'---+--"'-.,.+---+--+-:-:-'::....--1-'::....-+---::-.,----.,--------~~---------------_t....";:." ;.......roo.-.F:w.flI~ ,"SOjUA

Moderate bedding-II slaley cleavage. v - '11l.Act. Sh'ME

1-------1I----t--+--t- Broken above 23B.5m, assoc with several large brittle faults as follows: ~1 ~,~·~fl I""""'-""""'---------j--t--+---j--J
1-----11---+--+--1- 230-230.7m: highly fracbJred & bra.ken (O.4m lost cofe).

1-----11----+--+--1- 233.55-234m: 7l:WLCA. contorted & brecciated (but unbroken) black shale.

1-----11----+--+--1- 235.4-235.8Sm: puggy shears in shale. 7S·ILCA.

237.5-23Bm: Major Fault 7o-tLCA VI cleav), pug & cataelasite.

1------11----+--+--1- Basal contact abrupt & conformable 8O'flCA.

1-------1I----t--+--t- Minerallzalion: 228.35-233m: 1% dissem & veinlet py>sp.

1-------1I----t--+--t- 233-240m: 20/0 dlssem & veinlet py. Trace sp & po in qtz-carb veinlets.

1-----11----+--+--1- 24D-246m: 3-4% po»py. dissem & veinlets. both aligned in elsa.'.

246-249m: 2% po:>py, as above. Trace cp@247.7m.

I----+~-+---+--+249-2S0.2m: S-7% po»py, mosUy dlssem.

1-----11----+--+--1- 250.2-255m: 1-2% po:>py. Trace sp.

1------11----+--+--,-1- 25S-2S6m: 5-7% po:»py, mostly dissem. Trace cpo

1--__--+__+-_-+__+256--256.7m: 1-2% po>py.

256.7-257.5m: S-7% po»py. Trace cpo

1-------1I----t--+--t- 257.5-260m: Minor 10 2% po-py (varies - besl in black shale sections).

1-------1I----t--+--t- 260-263m: 3,"0 PO-PY. dissem & veinlets. Minor sp in qtz-carb veinlets.

1--__--+__+-_-+__+20mm ankerite-qtz-aspy vein @262.85m, 7S·/lCA (II bedding/cleav).

1-----11----+--+--1- 263-264.Sm: 1% po-py (varies - to 3% in black shale bands). Trace sp.

264.5-264.8m: Highly fractured zone in black shale with veinlets of qtz-ankerite &

1------11----+--+----+ 40mm irreg vein 01 coarse xylline sp:>py @ 264.S5m. Elsewhere 2-3% dissem &

---+--+----1---+ vein lei py, minor sp.

264.8 - 297.115m, QUARTZO-FELDSPATHIC SANDSTONE

f-------1I----t--+-_+ Lnhology: Pale grey. Massive. Uniform.

1------11----+--+----+ Single unbedded downhole-rining depositional unit.

1------11----+--+----+ Composed 01 abund abraded xyls or angular xyt lrags, 01 qtz:>leld.

1--__--11--_-+__+_---+ Xyl grains 2-3mm max at base & 1mm max at top 01 unit.

Fold common in pla:es below 287.sm.

f-------1C---t-~+-_+ Minor stretched sed Iithics (incl black shale), to 20mm at base.

1------1---+--+----+ All in matrix containing sericitlsod vole glass, Inc! fine pumice frags.

I----I-----j--+--+ Alteration: Mod pervasive carb alt to 290m. Weak serlcitisatlon. Trace silica-

L L.._--'__-'-__J. chlorite alt In places.
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F_ ....... % ROD Fr:n Int:;-I ( Incl. LITHOLOGY. STRUCTURE & ALTERATION) Do... - MINERALISATION unoo lITIOUCT "'" ..
m m ~ S_L

Veining: Minor q12--carb(±chlor) veining.

Struc:ture: Unbroken. Weak-moderately cleaved.

Cleavage: 75'!LCA@ 280m; 87'1LCA @ 294m;

Basal (stratigraphic top) contact abrupt & conformable 76"11..CA.

Mineralization: V minor dissem rtf. po. Trace sp (inclyeinlets 01 sp 286.5-287.5m).
-

297.95 - 310.7m: BLACK SHALE

Lithology: Predom black carbonaceous shale (sl graphitic on cleavage).

Minor Interbeds of grey calcareous siltstone & fine feldspalhic sst.

Alteration: Patchy, locally strong, carbonatisation (in places shale 51 bleached by this

ak).

VeInIng: Abund calcite veinlets throughout. -

Strucb.ue: SlIghUy broken.

Moderate bedding-II slatey cleavage (74·IlCA @ 299m, dips 57'10 264'AMG).

Bedding: 861LCA @ 308.7m.

Brittle fault with 100mm pyritic pug, 6S·"-CA (/1 bedding)@30B.3m.

Basal contact abrupt (sl irreg), conformable, 75"1'LCA.

MlnerallzaUon: 3-4% po>py, trace cpo Dissem & stringers (both along cleav), & in

carb velnlets.

310.7 - 332.0m: CARBONATISED SHALE & SILTSTONE/SANDSTONE -

LKhology: Dark grey. Essentially unbroken. -
Interbedded grey to black caJcareous partly carbonaceous shale, & calcareous v fine

sst/siltstone in graded beds av 100-200mm (to 1m max) all nning downhole.

Sst/siltstone composed of tiny «1mm) grains of qtz, 1eld & lithlcs (Incl black shale frags).

Feld & lithJcs stretched by cleavage deformation.

Shale to 315.Sm. predom ssf/siltst below this.

,Altentlon: 90% of sequence (all sed types) affected by very strong but sl patchy

:carbonalisallon. In places thIs alt 51 bleaches the shale.

Veining: ThIn spidery calcile veinlets throughout (not abund).
-

StnJcture: Gen regularly bedded: 67"J\..CA@317m; 72'flCA@ 326m. -

Mod8lalj becldlnr" cleavage (weaker than in units above).
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"... -... .,. ROD Fn>m ........ ( incL UTHOLOGY, STRUCn.<E & AlJERATION ) .,.., - MINERALISATION LITItO ,..... ...no •••m m m m - .......
I I

Mineralization: 310.7-312.75m: 3-5% po»py. dissem & in qtz-carb veinle1s. 1%

sp in veinlels 311.5-312.75m.

312.75-315.5m: 2% po»py.
--

315.5 331m: Minor po-py.

331-332m: 3-5% po»py, mostly dissem. -

END OF HOLE

..

I
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F_ T. Intw'" Roe~"" c;, Pb z.. In. .4s 'Ba. ~ 5" tJ Mom m m m

0%04-3 1<;Pur N" b'!> bS 2 123 '"!IJb '399 .<./ 0-014 :I'lo ;,2b '<'$ ~ .<.$' 12. IWd.J...~ • S" Z" ~. /;4<4 <IJ_.
'j /

o~ 1<hJT1JO ,t·'!> ICI·3 ~ I-g 17 b'!> '3 "', 0·100 ~30 I $'1 13 7l> 17 13 3-SZ~ '*---..._;, .f, 1.;-
'/
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• J /
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'/
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031.05/ 2$<; 2'-' I &3 1.1 17" ..:/ 0·009
"
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O'3/.D53 .. .. ;2." .u.3 2 "b 11.3 >f.4- I 0·012. 520 ~O" 7 7 " /0 W II...~ • ~~ .,-"" f><i_,p-1tlI< .

D3'-o<;4- · .. 2U·5' 2f.4..g 0'3 /4-2- 490 3'l!bZ 3 0-01'1, 220 5'30 22 53 II r...J I~.... ,;; 1/t.d'£J. z .... 51_

03bDSl> .. .. 29HS' 3110 ;2.' oS" 77 &S' '1''' 1 O-Otl& '3/ 1044- ""$' 4- /0 /2- 'Pb.J. sJ..~. 3-S% 9tJ,,:,:r-.<I. cJ.

0'3(,oS7 .. .. 300 >OZ 2- t-!- :n I~ '<'1 £ll-OIl& 27$' 1117 '"
$' <S' " Bt.J: ski.. .. 3-SZ ....~ .

oUoS" · .. 3D2. 30+ 2- 90 ib '&5" ..:1 0·01ll ;Z,.~ 12OA- .<.C; g "'S' '2- w.r1Jkt, j; 3-4-% ;";>~ .
ll3bDS9 · · '304- 30" 2- ~7 27 1$9 "" /)'ll2J :22- 12/" ",C; 7 ..:S 'l Plod:s/...k t: 3-d ,::"'.
03'.0'-0 • · "301. 30& 2- tb '57 23'- .<.1 /)·012 4-% IIb'l S % g IS' .. .. .. .. .. 1/

03'0,", ,- .. '3ll& '310 2- 79 11>1 .2~ ..:, ",o·OOl .21 92'1 5 7 -"s- IS" .. .. 3 -4-% 'o-P-J

O;bOb:!. .. .. 311" 312'7'- ,·Z5" lOll .:2/" .2D9& "'I O'OI?> IS' g'lf ~ 12 /0 9 'lklSJ.J..; 3-~tOo>7'" 'i! '" _
/

Laboratory /PMtJIB$, CCl9l% AMlytlc»-Melhocl
~ A?IS Ms 14"'1Il4 .tt~ f~ xiF y.(lf xRF xiF )(I!f

-::;'=:..~ .... 11·/·94- D.-:ectIon-Umtt 2. ;, 2- I o·oo~ '59..< ,0 ,
'!:> 6 :;

..

G{)



•
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SAMPLE NUMBER: 036055

•
PASMINCO EXPLORATION

DIAMOND DRILL HOLE SUPPLEMENTARY DATA

PETROLOGY

•
IHOLE No. MM2

...... /0 or /4

SUMMARY:
This is an intensely folia.ted rock In which all trace of original texture

is:oblilerated, It is composed of abundant often brOken, elbllizsd
plagioclase phenocrysts and less abundant broken and marginally reacted
quartz phenocrysls sal in a SlronQly IOliated groundma6S composed largely
of sericite overprinting very fine-grained quarlzo-feldspalhlc materIal
aHer glass. Calcil9 veins are stretched into the fotiatl~, and there was
clearly abundant calcite in the sample before foliation development. This
rock: was probably fragmental, possibly a crystal vitrle Wit, or
alternatively il was a cryslal·rlch volcaniclastic sedIment with a vitric
ash groundmass. It has clearly suflered strong recrystalllz8110n In a fault

zone.

f'-"'.. .



• • •CORE PROCBSS ItfG RESULT'S DRILL HOLE NUM£ER mm2

36043

I

I

~;::gt~~iili~i::~JI~i~!~~lr~~::~~::~.:::"~~:[:~~!iii;!~i~~~:i-r::::·:::~~':~=
1700 19.40 0.30 12.50 19.40 0.00 000
19.40 20.00 0.20 33.33 20.00 0.00 0.00
20.00 2060 I) 40 6667 20.60 0.00 000
20.60 22.00 0 20 14.29 22.00 0 00 000
22.00 2400 000 000 :24.00 0.09 0.00
24.00 2600 1.30 6500 26.00 0.10 000
26.00 2900 270 9000 2900 0.42 000
29.00 30 20 130 108 33

1

3020 0.20 i. 000
3020 32.00 1 40 1'77<' 32.00 0.09 000
32.00 34.30 2.15 93.48 34.30 0.:26 000
34.30 3660 2.10 91.30 36.60 0.28 000
36.60 3800 1.3'3 96.43 38.00 0.19 0.00
38.00 4100 2.90 %.67 4'1.00 015 38.50 !339 206.00 26;~

41.00 43.10 210 10000 43.10 0.12 000
43.10 44.00 080 EI889 44.00 003 0.00
44.00 46.00 2.00 100.00 46.00 O. H 000
46.00 47.60 1.40 8/.!30 "17.60 0.1'1 0.00
47.60 48.30 0.70 10000 4ei.30 0 18 DOCI
48.30 50.70 240 10000 5070 0.11 000
50.70 5130 0.55 9167 5130 0.36 0.00
51.30 53.00 1.3:3 79 A 1 53.00 0.03 000
53.00 54.60 0.55 34.38 !34.60 000 0.00
54.60 55 60 0 60 60.00 !3560 0.26 000
55.60 58.20 2.5!3 98.0:3 5820 0.13 0.00
58.20 61:20 3 05 101.87 61.20 0 12 0.00
81.20 6200 070 87.50 62.00 006 000
62.00 65 00 300 100.00 65.00 0 44 I 000 ~,3 .00 I 6500
65.00 6800 2.% 88.33 68.00 0 13 0.00
68.00 71.00 2.90 %.67 7100 0.21 000
71.00 7330 2.20 9'3.65 73.30 015 000
73.30 76401 2.95 9516 76.40 0.08 0.00
76.40 77.00 0.60 100.00 77.00 0.12 I 000
7700 8000 2.95 98.33 8000 0.13 n30 8t,4 24600! 266
80.00 83.00 2.9!3 98.33 83.00 0.04 I 0.00
83.00 86.00 I 3.00 100.00 86.00 004 0.00
86.00 8800 I 29:3 8833 I :::9.00 () 11 I 0.00
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co

36046

36045

36044

0.00
0.00
0.00

688 2186.00 2.5915500

~£)RE PROCHSSING RESUI.TS DRII.!. IIOLE HUMI3l.::n nHll~'

~-ro'lliiic-=YCC"Ji=;;~";;;Ol[;,~:~::;;;:~~:r~~"",~,..,,;r~:;;f~~
0.00

0.00 II I0.00
000
0.00 9830101.30
0.00
000
0.00
0.00
0.00
0.00
0.00
000
0.00
000 11 i' ~,'3 119 40
000
0.00
000 1:2~' .60 12'160
000
0.00
0.00
0.00
0.00
000
0.00
0.00
0.00
0.00
0.00
000
0.00
000

FC¥ROM~'=~TCr='-ROC~''-Jm(:'llP:p,fi-"'MSUS .
89.00 91.30 215 9348 91.30 009
91.30 92.10 0.60 7~3,OO !~:2.10 0.03
92 10 94.80 :2.60 96.30 94.80 0.18
9HO 96.90 2.20 104 i'G 96.90 013
910,90 99,90 2,20 73.,33 "'9,90 0.1 i'
913,90 101.30 0,70 50.00 101.30 0,30

101.30 103.30 1.10 5500 103.30 0.07
103,3'J 105.30 1.80 '30,00 105.30 0.02
105,30 "1067CI 100 71.4::' 106,70 0.17
106,71J 10890 1.10 '3000 108.90 029
108.90 110.00 1.70 154135 11000 007
110,00 11200 215 107.60 112.00 o 12
112,00 11300 090 90.00 11300 0.06
113,00 115.80 2.80 100.00 11580 0.08
115,80 118.90 3.10 10000 118.1"0 02'31
118.90 12 '180 270 93.10 12'1.80 0.0,'
121,81J 122.60 020 25.00 122 60 034
122,60 12300 040 100.00 123.00 012
123,00 124.6CI 140 87.50 124.60 0,07
124,60 125.00 0.25 62,50 1:25.00 0.20
125.00 1:26.60 1,30 8-1.26 12660 0,03
126,60 12600 140 10000 128.00 0,03
128.00 13100 3.00 100.00 131.00 0.06
131.00 134.00 300 10000 134.00 0.10
13400 137,OCI 3.00 10000 137.00 009
13700 140,00 300 100,00 140.00 008
14000 14300 3,00 100.00 143.00 0.04
143,00 146.00 3.00 100.00 146.00 006
146.00 147.80 1:75 9722 147,80 002
147.80 1490CI 1.20 10000 14900 0.15
149.00 152.00 3.00 100.00 1132.00 005
152.00 15500 3.00 100.00 155.00 0.03
155.00 158.00 300 1DODO 15800 0.01
15800 '161.00 3.00 10000 161.00 008
161,00 164.0CI 3.00 100 .00 16400 005
164.00 167.00 300 10000 16700 C104
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167,01' 170,00 3.00 10000 170,00 0.04 0,00 .

170,00 1'73,00 3.00 100.00 173,00 00'5 000
173.00 176,00 300 100,00 HG.DO 0,30 0,00
17600 17900 2.90 96.67 179.00 00:2 0,00
17900 1132,00 3.00 10000 18200 0,14 000
18200 185,00 3,00 100,00 185,00 022 000
185,00 188,00 3.00 100,00 188.00 0,06 0,00
188,00 191,00 3.00 100.00 191,00 0.04 0,00
191.00 194,00 3.00 100,00 194.00 0.05 0,00
194,00 19700 2,90 96.67 197.00 005 196 00 4-98 198.00 2.52
197,00 200,00 3,10 10333 200.00 004 0,00
200.00 20300 3,00 10000 203.00 003 0,00
20300 206,00 ,300 10000 206.00 0,08 0,00
206.00 20900 290 ~38 .67 20900 0,06 0,00
209.00 21200 2.80 !33.33 21200 0,06 000
212,00 21500 :;1,00 100.00 215.00 004 000
215,00 21700 210 105,00 217.00 0,04

I
000

217,01' 21800 090 '9000 218,00 0,03 (100
218,00 218.50 050 100,00 218.50 042 0,00
218,50 221.00 1.50 6000 22100 0,03 I 000
221,00 22400 3.00 100,00 224,00 0,05 0.00
224.00 227,00 3.00 100,00 227,00 0,04 0.00
:227,00 23000 2.90 %,87 230,00 0,16 0.00
230,00 230,60 0,20 33,33 230.60 0,09 000
230.60 230,70 0.10 100,00 230.70 0.21 0,00
230,70 233,00 2.10 91,30 233.00 O.1i' 0,00
233.00 23600 300 100,00 236.00 0.13 0,00
238.00 239,00 2.90 96,67 23900 034 0,00
239.00 24200 3.00 10000 242.00 3,04 0,00 24000 242,00
242.00 245,00 3.00 100,00 245,00 147 0.00 242,00 244,00
24500 248,00 3.00 100.00 248,00 048 000 24400 246,00
248,00 251.00 3.00 10000 251,00 0.87 0.00 249.00 25020
251,00 2!34 ,00 3.00 100,00 25400 057 0.00
254,00 2!37.00 300 100,00 257.00 5,54 0,00 25500 25600
257.00 26000 3.00 100.00 260.00 001 0,00 266.70 257.50
26000 26300 3.00 100.00 263.00 0.30 0,00 261,00 263,00
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o 223.00 260
000
000
0.00 297 95 300.00 36056
0.00 30000 302.00 3E'057
0.00 30200 304.00 36058
0.00 304.00 306.00 36059
0.00 306.00 308.00 36060
0.00 30800 310.00 36061
0.00 311.50 312.7'5 36062
0.00
0.00
0.00
0.00
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0.00 264.50 2E4.80 36054 .-
0.00
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000 274.50 36055 P;;trch:';IY
0.00
000
aDO -
000
000
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263.00 26600 3.00 100 00 266.00 0.06
266.00 21:>900 3.00 100.00 269.00 0.12
269.00 27200 3.00 100.00 :272,00 0.11
27200 27500 300 100.00 275.00 0.08
275.00 27800 300 10000 278.00 007
278.00 280.70 2.70 100.00 280.70 0.06
28070 283,80 310 100.00 283.80 028
283.80 2136.90 3.10 100.00 286.90 046
28690 2',000 310 10000 290.00 0,28
290.00 2!~3,oa 300 100.00 293.00 016 290.00 (58
29300 286.00 300 10000 29600 076
29600 2,,9.00 300 100.00 29900 7.58
299.00 302.00 3.00 100.00 302.00 2.24
302.00 30500 3.00 10000 305.00 1 80
305.00 308.00 3.00 100.00 308.00 021
308.00 31100 300 100.00 311.00 3.71
311.00 31400 290 96 67 314.00 0.93
314.00 31700 3.05 101.67 31;'00 0.27
317.00 3200CI 145 4EI.;33 32000 024
320.00 32,100 3.00 100.00 32300 0.23
323.00 326.00 3.00 100.00 326.00 031
326.00 3:2900 300 100.00 329.00 029
329.00 332.00 3.00 100.00 33200 1.46

GO
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APPENDIX 5

Rock Sample Ledger, Mackintosh Dam
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SUMMARY: This sample is a silty mudstone derived from
felsic vitric ash and detrital fine-grained quartz and
albite phenocryst debris. It has altered to fine-grained
quartzo-feldspathic intergrowths pervaded by sericite and
fine-grained calcite.

•
SAMPLE: PASMINCO 036018
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HAND SPECIMEN:
This is a massive pale grey altered felsic tuff or fine-grained

volcaniclastic siltstone, with common hairline fractures healed by
silica.

THIN SECTION DESCRIPTION:
This sample is a quite fine-grained volcaniclastic siltstone

to silty mudstone that was composed originally of angular broken
phenocryst fragments of albite and quartz, mainly less than 0.2mm
across. These crystal fragments make up around 5 modal% of the
rock. The remainder is composed of quite strongly altered quartzo­
feldspathic intergrowths after devitrified vitric ash. No trace of
shard textures are preserved, as quite strong sericite mesh
alteration pervades the sample, and abundant very fine-grained
calcite is also present. Scattered fine-grained chlorite is also not
uncommon, and abundant narrow veinlets composed of quartz and
quartz-albite transect the sample. Occasional tiny pyrite crystals
are disseminated through the rock.

This sample was a silty mudstone derived from felsic vitric
ash and fine-grained angular detrital quartz and albite phenocryst
debris.



SUMMARY: This sample is an intensely carbonate-sericite­
altered volcaniclastic fine sandstone derived from glassy
plagioclase+ quartz-phyric felsic volcanics and tuffs.

•
SAMPLE: PASMINCO 036019
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HAND SPECIMEN:
This is a mid-grey strongly sericite-carbonate altered fine­

grained felsic volcaniclastic.

THIN SECTION DESCRIPTION:
The protolith of this sample was probably very similar to

sample 36014, being a volcaniclastic sandstone to siltstone
dominated by clasts of formerly glassy felsic lava, albite and
quartz phenocryst debris, and abundant vitric ash matrix. However,
intense carbonate-sericite alteration has thoroughly overprinted
this sample, and only occasional patches of the original texture are
preserved. Several still-identifiable lithic clasts were clearly
once glassy felsic lavas in which the groundmass has devitrified,
and then recrystallized to very fine-grained quartzo-feldspathic
material (also now riddled by fine-grained calcite). In places, the
calcite overprinting the sandstone is quite coarse-grained, and
forms en echelon offset veinlets, as well as pervasive finer-
grained material through the rock. Disseminated pyrite is a minor
phase in this rock, with individual crystals rarely reaching more
than 0.2mm across.
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SAMPLE: PASMINCO 036014 Farrell Slate volcaniclastic?

SUMMARY: This sample is a volcaniclastic sandstone
derived from plagioclase+quartz-phyric explosive felsic
volcanism, with a major component of vitric ash that has
recrystallized to quartzo-feldspathic material with weak
sericitic alteration.

HAND SPECIMEN:
This is a grey-green lithic crystal tuff or volcaniclastic

sandstone with a weak foliation, possibly primary.

THIN SECTION DESCRIPTION:
This sample is probably a rather coarse volcaniclastic

sandstone, although it is difficult to preclude the possibility that
it was lithic vitric crystal tuff. It is composed of diverse clasts or
fragments to almost 1cm long of plagioclase-phyric formerly
glassy dacitic to rhyolitic lava, several of which have well­
preserved perlitic cracks, as well as finer-grained vitric tuffs, and
abundant 1-2mm-sized subhedral to euhedral and often broken
phenocrysts of albitized plagioclase. A few rather angular, broken
quartz phenocrysts fragments that are strongly strained, are also
present. No detrital or other mafic phenocrysts are present in this
rock. The matrix of this sample was almost certainly composed
almost exclusively of vitric ash. This has devitrified to a very
heterogeneous-textured fine- to medium-grained quartzo­
feldspathic intergrowth that is variably altered to patchy sericite,
and sericite also occurs as wavy thin bands and layers defining the
weak foliation evident in the hand specimen.

This sample is probably a very proximal volcaniclastic
sandstone derived from felsic plagioclase+quartz-phyric explosive
volcanics,; it includes a major component of vitric ash. Alteration
is probably limited to recrystallization of altered glass
accompanying low-grade burial metamorphism.



SUMMARY: This sample is an aphyric evolved tholeiitic
basaltic dyke rock, with pronounced affinities to the
Henty Dyke Swarm tholeiites. Pervasive sericite-chlorite­
calcite alteration is probably distal hydrothermal in
origin.

•
SAMPLE: PASMINCO 036015

Q.f-'" ,="..f: /~ .~

o00L'IL

NACK;1II"IrffH R-I1I6e

5 ~ 'lZ- '!);(J~ Ai/ ~7/61J lofT::

•

•

HAND SPECIMEN:
This is a dark grey aphyric metabasaltic lava with chloritic

fractures.

THIN SECTION DESCRIPTION:
This sample is an essentially aphyric very shallow intrusive,

holocrystalline basaltic dyke rock. It is quite strongly altered, and
now consists of an intergrowth of sericitized plagioclase laths,
less abundant totally chloritized plates of augite, quite common
rather large FeTi oxides that show skeletal exsolution of ilmenite
and subsequent leucoxene alteration, and interstitial anhedral
quartz and chlorite. Much of the interstitial quartz and chlorite is
probably secondary. Occasional elongate narrow apatite crystals
are present, and a single 2mm long chloritized phenocryst of augite
is also present. A few narrow calcite-chlorite veins transect the
thin section.

This sample is clearly a shallow intrusive rock, and judging
by the abundant interstitial quartz (albeit secondary, it was
probably produced during chloritization of interstitial mesostasis),
this is probably an evolved basaltic rock, or even basaltic andesite
composition. It bears strong similarities to the Henty Dyke Swarm
tholeiitic intrusive basalts, especially the presence of common
FeTi oxides. The alteration is pervasive, and is probably distal
hydrothermal in origin.
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APPENDIX 6

Rock Sample ledger, South Stitt
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SAMPLE NUMBER: 038105
SUMMARY:

This sample is a rather coarser-grained version of 038101, being a
medium-grained volcaniclastic quartz sandstone dominated by notably
angular quartz phenocryst fragments and subordinate, blocky, detrital
albitized plagioclase phenocrysts and more rounded clasts of
devitrified and recrystallized, formerly glassy felsic lavas. Although
occasional compound, strained quartz grains may derive from pelitic
metamorphics, the common partial preservation of crystal shapes and
rounded melt inclusions prove that a high proportion of the detrital
quartz was volcanic in origin. The angularity and broken nature of the
quartz phenocryst fragments suggests that they may be derived from
crystal tuffs and ash-fall material rather than from lavas. Altered
detrital FeTi oxide grains are not uncommon. The matrix is altered and
recrystallized vitric ash material. Pervasive sericite alteration and
occasional chlorite veins are present in this sample, which again, is
largely derived from MRV.

SAMPLE NUMBER: 038106 SU1>-~, S'16iS'D3 111/3<;"7"'6.) $PN7JlSTlTr
SUMMARY: 103

This sample is quite similar to 0380+3 and 038104, although it is

more silicified and probably originally coarser-grained than those
samples. This rock was originally a coarse lithic vitric tuff or coarse
volcaniclastic sandstone to fine-grained conglomerate. The majority of
clasts are formerly glassy sparsely quartz-phyric rhyolitic lavas that
show snowflake and related devitrification-alteration textures. Many
of these have recrystallized entirely to polygonal fine-grained quartz
intergrowths with common interstitial chlorite. Occasional detrital
quartz phenocrysts are present, but the original matrix of this sample
has thoroughly recrystallized to a sugary, variably-textured sericite­
silica aggregate. The rock is very similar to 038103 and 104, and may

well derived from the same unit.
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SAMPLE NUMBER: 038107
SUMMARY:

This sample is a vOlcaniclastic sandstone with approximately
equal volumes of detrital grains and matrix. It is poorly-sorted,
matrix-supported, and less silicified and altered than the other
samples in this set. Volcanic quartz phenocryst fragments, often with
partial euhedral outlines and melt inclusions, make up about 20 modal%
of the rock, slightly less than the albitized blocky plagioclase
phenocrysts and phenocryst fragments. Lithic clasts make up about 5­
10 modal% of the rock, and are devitrified quartz+plagioclase-phyric
felsic lavas. The matrix consists of finer-grained detrital quartz and
albite, recrystallized vitric ash that is now a very fine-grained
quartzo-feldspathic material, and abundant chlorite. The latter also
occurs as wavy streaks and veinlets that define a weak fracture

cleavage in this sample.

•

•
PETROGRAPHIC SUMMARY OF 038101-038107

These samples are essentially very similar, being volcaniclastic

sandstones and possible lithic vitric tuffs all derived from quartz- and
plagioclase-phyric rhyolitic pyroclastics and subordinate lavas. A
minor component derived from pelitic metamorphics is notable in
038101, but is not obvious in most other samples. All samples except
038107 show significant hydrothermal alteration, with silica­
chlorite±pyrite being the dominant alteration assemblage.

I am certain these rocks derive from the MRV and not from the
Owen, as Owen detritus is largely Precambrian-derived. I have never
looked at Jukes Breccia samples petrographically, but the fine-grained
nature of these samples probably precludes direct correlation with that
unit. The abundance of quartz phenocrysts implies correlation with the
Dundas-Southwell (Sub)Group quartz-phyric rhyolitic lavas and

pyroclastics.

•
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SAMPLE NUMBER: 038101 fSlIT,tIJP, Sl'llS'OON /}117/~e. I SlnfTH!>TTTr
SUMMARY:

This sample is a weakly foliated strongly silica-chlorite-altered
contact between an immature volcanogenic Quartz sandstone and a
shale. The former is matrix-supported and rather poorly-sorted,
composed of angular Quartz and subordinate albitized plagioclase
grains in a recrystallized silica-sericite matrix. The Quartz includes
volcanic phenocryst fragments, and polycrystalline metamorphic
quartz, sometimes including muscovite. Bands relatively enriched in
heavy minerals include abundant detrital zircon crystals, and common
altered magnetite or FeTi oxides. Discontinuous pervasive quartz­
chlorite veinlets cut the sample.

This is clearly a syn- or post-Mount Read Volcanics (MRV)
sandstone-shale including quartz and plagioclase detritus from felsic
lavas, and metamorphic quartz, and tourmaline from pelitic
Precambrian metamorphics.

SAMPLE NUMBER: 038102
SUMMARY:

This sample is another weakly-foliated strongly silica-chlorite­
altered rock that was almost certainly a fine-grained conglomerate
(clasts <8mm across) derived entirely from glassy felsic volcanics
with sparse quartz phenocrysts. Several clasts to about 4mm long with
snowflake textures preserve poorly vesicular tube pumice textures,

whereas most clasts are formerly glassy massive rhyolites with a
variety of different devitrification textures sUbsequently modified by
silicification. Streaks and bands of sericite are common, and small
calcite spots and veinlets are also present. Disseminated pyrite is a
very minor component of this sample. The sample is clearly derived
from MRV felsic lavas.
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SAMPLE NUMBER: 038103
SUMMARY:

This sample is a weakly foliated very strongly silica-sericite­
altered volcaniclastic sandstone or lithic vitric tuff derived almost
entirely from glassy felsic volcanics and vitric ash. The sample is
matrix-supported, very poorly-sorted, and the largest distinct clasts
are about 8mm across. The clasts are mainly snowflake-textured
formerly glassy rhyolitic lavas. Occasional detrital quartz phenocrysts
are present, and the abundant recrystallized and silicified matrix was
probably largely composed of vitric ash, although alteration and
sericite overprinting has obliterated any shard textures. Stockwork
quartz veins are abundant through the rock, sometimes associated with
calcite, and disseminated pyrite is relatively common. Again, this
sample is certainly derived from the MRV.

SAMPLE NUMBER: 038104
SUMMARY:

This sample is a weakly-foliated, slightly less altered version of
the preceding sample 038103, and is derived from a very similar
protolith, which was a volcaniclastic sandstone or lithic vitric tuff
derived from rhyolitic volcanics. Quartz-veining is much less pervasive

in this sample than 038103, chlorite is common, but sericitic and
calcite alteration is more intense. Detrital volcanic quartz and
plagioclase phenocrysts make up about 5-8 modal% of the rock, and the
remainder of the clast population is formerly glassy felsic lavas with
diverse devitrification textures. The originally vitric ash matrix has
recrystallized to fine-grained quartz-sericite-chlorite. This sample is
almost certainly from the same distinctive lithostratigraphic unit as

038103.
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APPENDIX 7

DHEM Data, Holes MD1, 2 & 3, Mackintosh Dam



SERVICES
Syst~rn

OUTER-RIM EXPLORATION
O~~~~t~~g C~~~~ PEM

BOREHOLE PE:M

•
Client
Grid
Date
Time Base
Ramp Time
# Channels:
Sync Type
Loop Size
Current

Pasminco Exploration
Rosebery
May 21, 1994
10.00 ms
0.50 ms
17
Cable
300m X 300m
8 Amps

Hole
Tx Loop
File name
# Readings:
Stn Units
Coil Area
Polarity
Receiver
Operator

MD3
Loop-1
MD3L1Z.PEM
22
Metric
6500 sq m

Digital #106
Geoffrey Dunn

Loop Coordinates (X,Y,Z)
1. 382100m, 500m, Om
3. 381800m, 800m, Om

2. 382100m, 800m, Om
4. 381800m, 500m, Om

•

•

Hole Coordinates (X,Y,Z) or (Azimuth,Dip,Length)
1. 382000m, 700m, Om

Channel Times (usec)
Ch Start End Center Ch Start End Center Ch Start· End Center
PP -198 -99 -149 1 76 104 90 2 104 131 117

3 131 171 151 4 171 225 198 5 225 292 259
6 292 378 335 7 378 490 434 8 490 639 565
9 639 828 733 10 828 1075 952 11 1075 1395 1235

12 1395 1809 1602 13 1809 2348 2078 14 2348 3046 2697
15 3046 3951 3498 16 3951 5121 4536 17 5121 6646 5884
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: Pasminco Exploration
: Rosebery
: May 21, 1994
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OUTER-RIM EXPLORATION
Op~~~ti~g C~~~~ PEM

BOREHOLE PEM• Client
Grid
Date
Time Base
Ramp Time
# Channels:
Sync Type
Loop S1ze
Current

Pasminco Exploration
Tullah
5th Dec. 1993
10.00 ms
0.50 ms
17
Cable
300m X 300m
7 Amps

SERVICES
Sy=t~rn

Hole MD-002
Tx Loop Collar
File name MD2ZC.AM2
# Readings: 37
Stn Units Metric
Coil Area 6500 sq m
Polarity : +
Receiver Digital #105
operator Adrian Page

Loop Coordinates IX,Y,ZI
1. 386800m, 5.3825e+06m, Om
3. 387050m, 5. 382~'el 06m, -30m
5. 387100m, 5. 38280+U6m, Om

2. 387010m, 5. 3825e+06m, -30m
4 . ."I871UOm, 5.3fl26e·06m, Om
6. 386800m, 5. 3828e+06m, Om

2. 89deg, 45deg, 15m
4. 92deg, 43.5deg, 30m
6. 94deg, 40deg, 30m
8. 93.5deg, 37deg, 30m

Bole
1.
3 .
5.
7 .

Coord1nates (X,Y,ZI or (Az1muth,Dip,Length)
386937m, 5.38257e'06m, Om
91doCl, 44dog, 30m
93deg, 41.2deg, 30m
93.5deg, 38deg, 30m

•

•

Channel Times (usec)
Ch Start End Center Ch Start End Center Ch Start End Center
PP -198 -99 -149 1 76 104 90 2 104 131 117

3 131 171 151 4 171 225 198 5 225 292 259
6 292 378 335 7 378 490 434 8 490 639 565
9 639 828 733 10 828 1075 952 11 1075 1395 1235

12 1395 1809 1602 13 1809 2348 2078 14 2348 3046 2697
15 3046 3951 3498 16 3951 5121 4536 17 5121 6646 5884

General Comments
5m Stations to EOB
X,Y,Z Components
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IP/Resistivity Data, Line B2600N, Mackintosh Dam
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MALM Survey Data Mackintosh Dam
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DHEM Data, Hole MM2, Tullah Flat
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15 3046 3951 3498 16 3951 5121 4536 17 5121 6646 5884
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DHEM Data, Holes MM1a & RED86-1, Tullah Flat
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BILLITON EM DATA

FOR RED86-1



2 I : 3743

....?~ .

................... -_ ..•..- .

ROSEBERY EAST J. V.

LOOP DIAGRAMS ETC.

'" '"0 0

'" '"0 -
0 '"'" '" 75700

-, ",0 -..
w

'" 75600

'"'"'"'""'"

+vE DOWN INSIDE LOOP

OPERATOR

DATE ?9.::-..!?:-..8.§ .

1.1 c:;;n Iln~7

863236

AREA Ml,!IW.H..I.~.<>f'.l .

RED_-J
LOOP 2

LOOP CONFIG. .

LOOP DIMENSION .!Q9..\t..!9.Q.m.

ST 0"- ET •. M.K I..- sr .' _
STATION INTERVAL ...I.0.m .

STACKS .

SFERICS .

INST. SERIAL NQ .

LINE NQ .
0"­

DH Ho

SIROTEM SURVEY

~Rillito" Austmlia
.!i;;;?J ""''''.....I_.,(tk~(·_~M,--.,. .....-

o

-200



RED 86-.1 O>-----------'--------------------- -J.
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m..
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"'"..o
"

"'o
"o
" GRID LINE 75600 N

"'o
o

"

"'o
o..
" 863237

SECTION

WEST
GROUND MAGNETIC

ANOMALY
MAX - MIN

EM ANOMALY
GROUND MAGNETIC

ANOMALY EAST

"'

Im fa) 0-9% Cu, 30g/t Ag

v. g .u. g,/Jr
...... 0 - 0
o Old RE086-1 lID • lID Old main 0
g track _55 0 L- J. --l--------L-------L---...;..--.....J- ~...J._ -J Murcnison HijhWOY ~
¢ L --- ------- Profit, along lin, 7!J600N ------ ----'" ---J

__L __."""- . 0···..... - I 9m north of hoI' col/or '-__ -1. -- 1- ---
_L------ 0 :0"0· '0" '0"

". : 0 '0.

FLUVIO - GLACIAL' -, '," .
GRAVELS .• ··,0···::...·:.0.

BRECCIA STOCKWORK ZONE
IN BLACK SHA LE
Abundant irreo_ veinlets of
qtz - ankerite-chlorite

2-8m 0 1% Pb, ')-5% Zn, 26g/1 Ag
30/0 Pt. minor vn; tR~ aspy_

-'-----------'

--I
5cm

ROSEBERY EAST J.V.

MURCHISON RIVER

DRILLHOLE RED 86-1

Ie

LEGEND

/ Bedding

?1 Bedding focing

/ Schistosity
,

/
,,/ Geologicol contoct

/

/ Foult or shear

TiUe
235-2m
f.O,H.

•

QUARTZ-FELDSPAR
CRYSTAL TUFF
(groin size flninQ wilh depth)

SULPHIDE LODE:
Semi massive galeno>spholerite>oss,mopynte
In ankerite gangue

o 85m IQ) 30-7% Pb, 2-8% Zn, 0-4% Cu,
0-2% As, 670 g/I Ag, 0-15 g/: Au

CHERTY TUFFACEOUS

BLACK SHALE

BLACK SHALE.
TUFFACEOUS SILTSTONE

AND QUARTZOSE SANDSTONE

LOOKING NORTH

SECTION 8EARS 0900 AMG

AuU_ JGP 0.,. 1/87 Sc.Ht 1:1000

0.-_ AS Otlice AHO "-iMd Dot.

OJ• ....tng No. LJ 50/1072
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OPERATOR .
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RED.- .1. _. _ .
LOOP I

LOOP CONFIG. .

LOOP DIMENSION .!Q.Q.?>..!9Q.m.

ST 0"- [T•.. Ml( 1= - .51- ...

STATION INTERVAL ..5.•.\9..m..

STACKS ?~ .
SFERICS __.

INST. SERIAL NQ .

LINE NQ
OR.

DH lio

AREA M!.).R.<;.t!!.~9.~ ..

SIROTEM SURVEY

soq

100.' _

1000ilililll 1lil�i!

10,000" 111••!!.1I11115,0001
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APPENDIX 12

AMG SURVEY DETAILS FOR OLD DRILLHOLES

IN TULLAH - STERLING RIVER AREA



Page ~ S {~ '--11 't}l [\

TULLAR / STERLING RIVER DDH COL ( u0~,'1\J

HOLE ID AMG N AMGE RL EOH colqual line
~F 5379599.20 385573.00 ~72.90 483.~ 0
2F 537882~.60 385286.40 ~77.80 258.8 0• 3F 537882~.60 385286.40 ~77.80 626.~ 0
DDH~OS 5378~92. 00 385560.00 283.00 78.6 2
DDH11S 5378277.00 385605.00 294.00 64.0 2
DDH12S 5378350.00 385643.00 297.00 67.~ 2
DDH13S 5378440.00 385675.00 298.00 56.4 2
DDH~S 5377780.00 385383.00 ~96.00 54.9 2
DDH2S 5377800.00 385375.00 196.00 70.~ 2
DDH3S 5377805.00 385390.00 ~99.00 47.2 2
DDH4S 5377860.00 385422.00 2~0.00 43.3 2
DDH5S 5377975.00 385482.00 245.00 37.8 2
DDH6S 5378055.00 385520.00 265.00 64.0 2
DDH7S 5378087.00 385547.00 272.00 64.0 2
DDH8S 5378~00.00 385550.00 274.00 67.~ 2
DDH9S 5378117.00 385555.00 277.00 61. 0 2
DOM~N 5379780.00 386055.00 245.00 ~26.2 1
DOM2N 5379860.00 386110.00 243.00 105.8 1
DOM3N 5379915.00 386170.00 242.00 93.0 1
DOM4N 5380085.00 386110.00 222.00 89.6 2
MD1 5382718.50 387003.00 205.20 ~84.3 0
MD2 5382566.20 386937.10 205.50 193.3 0
MD3 5382670.20 386956.60 209.10 239.0 0
MM1 5376487.10 385432.90 178.70 60.0 0
MM1A 5376487.10 385432.90 178.70 400.7 0
MM2 5376492.09 385071.09 177.47 332.0 0
MP28 5376489.30 385569.70 197.90 122.8 0
MP29 5376489.30 385569.40 197.90 ~13. 7 0
MP30 5376457.00 385573.70 200.00 125.3 0

• MP32 5376577.00 385710.50 232.40 110.0 0
MP33 5377725.00 385475.00 201. 00 79.2 1
MP35 5377725.50 385474.20 201.00 70.7 1
MP37 5377650.00 385425.00 181.00 86.6 1
MP38 5377590.00 385395.00 ~79.00 27.4 1
MP43 5377540.00 385395.00 179.00 106.7 1
MP44 5377735.00 385350.00 185.00 63.4 1
MP70 5377760.00 385255.00 180.00 ~66.4 1
MP7~ 5377640.00 3852~0.00 175.00 181.1 1
MP86 5380455.00 386334.00 197.00 100.9 1
MP87 5380208.00 386345.00 240.00 175.6 1
MP88 5377735.00 385305.00 ~82.00 200.9 1
MP89 5376780.00 384950.00 ~72.00 81. 7 1
MR1 5375175.90 384970.80 164.80 111.0 0
MR2 5375231.10 384962.60 160.70 ~22.0 0
MRP212 5375332.50 384425.00 ~67.90 293.5 0
MRP219 5375106.30 384449.20 173.40 140.8 0
MRP226 5376288.40 384692.80 165.10 211. 5 0
MRP227 5376394.00 384778.00 158.50 155.6 0
MRP233 5375422.00 384485.90 158.60 197.7 0
RED86-1 5375610.20 384947.30 168.50 235.2 0

EXPLANATION: COLLAR QUALITY LINE

QUALITY 0: Collar position known to within 10m (N,E,RL)

• QUALITY 1: Collar position known to within 10-30m

QUALITY 2: Collar position known to +30m
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Page 2
TULLAH / STERLING RIVER DDH COL

• HOLE ID AMGN AMGE RL EOH colqual line
RED87-10 5375746.20 384592.90 163.50 169.2 0
RED87-11 5380312.30 386050.20 179.40 250.1 0
RED87-2 5375420.50 384436.20 160.10 260.3 0
RED87-3 5375401.40 384516.20 159.90 153.4 0
RED87-4 5376998.40 384891.70 172.90 328.0 0
RED87-5 5375350.00 384530.00 165.10 145.5 0
RED87-6 5375300.30 384499.70 174.20 157.0 0
RED87-7 5375550.90 384411.80 162.90 277.0 0
RED87-8 5375551. 00 384412.20 162.90 280.0 0
RED88-1 5375551.10 384411.10 162.90 322.0 0
RED88-2 5375249.50 384375.80 173.70 289.3 0
RED88-3 5377450.00 385094.50 170.30 178.5 0
RED88-4 5375352.10 384386.00 167.90 325.0 0
SSI 5369997.00 382575.00 615.00 145.6 0
SS2 5369997.00 382574.00 615.00 211. 4 0
STPI00 5372164.40 383839.20 250.50 218.2 0
STPI0l 5372873.00 384333.00 214.50 289.6 0
STPI05 5373196.00 384505.10 209.00 323.7 0
STP217 5374392.60 384190.40 176.00 249.1 0
STP218 5374716.60 383903.50 255.80 165.0 0
STP220 5374254.80 384604.80 177.20 268.8 0
STP221 5374399.10 384270.70 173.70 203.3 0
STP231 5374266.80 384216.30 176.40 150.6 0
STP232 5374711.60 384385.60 169.20 14.0 0
STP232A 5374710.70 384388.50 169.30 92.8 0• STP232Al 5374710.70 384388.50 169.30 198.2 0
STP234 5374495.10 384162.30 173.20 342.5 0
STP283 5373443.40 383881.30 224.70 179.6 0
STP284 5374375.90 384405.10 174.40 116.7 0
STP299 5371903.70 383858.60 282.70 70.1 0
STP300 5371948.30 383885.10 279.00 79.5 0
STP301 5371918.00 383919.00 287.40 142.7 0
STP302 5371883.00 383887.80 289.60 119.0 0
STP74 5371915.30 383866.50 279.10 45.4 0
STP75 5371959.70 383889.30 273.20 45.7 0
STP76 5371878.80 383840.90 284.60 45.7 0
STP77 5371843.90 383815.70 284.20 45.7 0
STP78 5371812.10 383799.00 291.50 45.7 0
STP79 5371781. 20 383782.80 296.10 45.7 0
STP80 5372006.20 383900.00 269.30 45.7 0
STP96 5371913.50 383950.00 294.30 239.3 0
STP98 5371940.60 383719.90 259.60 267.6 0
SVI 5374035.10 384526.00 178.60 150.0 0
SV2 5373355.00 384272.40 188.90 125.4 0
SV3 5373356.00 384270.00 188.90 292.4 0
SVD87-1 5373388.00 384062.90 204.60 30.0 0
SVD87-1A 5373388.00 384061.90 204.60 298.5 0
SVD87-2 5374238.70 384296.30 173.80 142.5 0
SVD89-1 5372602.00 383973.60 225.20 154.1 0
SVD89-2 5371245.00 383265.00 320.00 129.5 1

•
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TULLAR I STERLING RIVER DDH COL

•

•

•

HOLE ID
SVD89-3
TP133
TP134
TP135

AMGN
5374395.50
5379837.00
5379902.00
5380521.00

AMG E
385068.50
386125.00
386128.00
386400.00

RL
206.50
248.00
240.00
204.00

EOH
364.2

89.3
105.5
89.9

colqual line
o
1
1
1
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TULLAR / STERLING RIVER DDH SURVEYS -,' \1.)1

HOLE ID DEPTH AMG AZ DIP
IF 0.0 100.80 -88.00• IF 30.5 97.80 -88.00
IF 61. 0 94.80 -85.50
IF 91.4 91. 80 -79.00
IF 121.9 88.80 -75.50
IF 152.4 85.80 -66.00
IF 182.9 85.00 -58.50
IF 213 .4 85.00 -48.00
IF 243.8 85.00 -37.50
IF 274.3 85.00 -30.00
IF 304.8 85.00 -25.00
IF 335.3 85.00 -21.00
IF 365.8 85.00 -18.50
IF 396.2 85.00 -17.00
IF 426.7 85.00 -16.50
1F 483.1 85.00 -16.00
2F 0.0 15.30 -90.00
2F 30.5 15.30 -90.00
2F 61. 0 15.30 -88.50
2F 91.4 15.30 -87.00
2F 121.9 15.30 -87.50
2F 152.4 15.30 -84.75
2F 182.9 15.30 -82.50
2F 213.4 15.30 -80.00
2F 243.8 15.30 -78.50
2F 258.8 15.30 -77.50

• 3F 0.0 100.80 -85.00
3F 30.5 94.80 -84.75
3F 61. 0 88.80 -83.50
3F 91.4 82.80 -82.75
3F 121. 9 76.80 -82.25
3F 152.4 70.80 -81. 25
3F 182.9 64.80 -81. 00
3F 213 .4 66.50 -77.50
3F 243.8 68.20 -73.00
3F 274.3 69.80 -70.00
3F 304.8 72.60 -61.00
3F 335.3 74.00 -45.50
3F 365.8 75.50 -36.50
3F 396.2 77.00 -24.50
3F 426.7 78.50 -22.00
3F 457.2 80.00 -18.00
3F 626.1 88.00 -15.00
DDH10S 0.0 107.00 -65.00
DDH10S 78.6 107.00 -52.00
DDH11S 0.0 105.00 -69.00
DDH11S 64.0 105.00 -58.00
DDH12S 0.0 107.00 -65.00
DDH12S 67.1 107.00 -54.00
DDH13S 0.0 100.00 -65.00

•
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TULLAR / STERLING RIVER DDH SURVEYS

HOLE ID DEPTH AMG AZ DIP
DDH13S 56.4 100.00 -56.00• DDH1S 0.0 120.00 -37.00
DDH1S 54.9 120.00 -28.00
DDH2S 0.0 120.00 -37.00
DDH2S 70.1 120.00 -26.00
DDH3S 0.0 100.00 -37.00
DDH3S 47.2 100.00 -29.00
DDH4S 0.0 115.00 -50.00
DDH4S 43.3 115.00 -43.00
DDH5S 0.0 113.00 -55.00
DDH5S 37.8 113.00 -49.00
DDH6S 0.0 .110.00 -60.00
DDH6S 64.0 110.00 -49.00
DDH7S 0.0 110.00 -60.00
DDH7S 64.0 110.00 -49.00
DDH8S 0.0 110.00 -65.00
DDH8S 67.1 110.00 -54.00
DDH9S 0.0 107.00 -65.00
DDH9S 61. 0 107.00 -55.00
DOM1N 0.0 120.00 -55.00
DOM1N 126.2 120.00 -34.00
DOM2N 0.0 120.00 -55.00
DOM2N 105.8 120.00 -37.00
DOM3N 0.0 110.00 -60.00
DOM3N 93.0 110.00 -44.00
DOM4N 0.0 100.00 -45.00

• DOM4N 89.6 100.00 -30.00
MD1 0.0 91.75 -50.00
MD1 30.0 91. 25 -48.25
MD1 60.0 92.00 -47.00
MD1 90.0 92.00 -45.00
MD1 120.0 92.00 -44.25
MD1 150.0 92.00 -43.00
MD1 184.3 91.50 -42.00
MD2 0.0 88.90 -45.00
MD2 31. 0 91.00 -44.00
MD2 61. 0 92.00 -43.50
MD2 91. 0 93.00 -41.25
MD2 121. 0 94.00 -41. 00
MD2 151.0 94.00 -40.00
MD2 181.0 93.50 -38.00
MD2 193.3 93.50 -37.00
MD3 0.0 90.00 -74.00
MD3 30.0 88.00 -72.00
MD3 60.0 87.00 -70.75
MD3 90.0 84.50 -67.50
MD3 120.0 83.00 -64.50
MD3 150.0 82.00 -61.75
MD3 180.0 82.00 -60.00
MD3 210.0 82.00 -59.00

•
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HOLE ID DEPTH AMG AZ DIP
MD3 239.0 83.00 -58.00• MM1 0.0 102.00 -70.00
MM1 30.0 99.50 -65.25
MM1 60.0 98.00 -60.25
MM1A 0.0 102.00 -70.00
MM1A 30.0 100.50 -67.50
MM1A 61. 0 101.50 -66.75
MM1A 91. 0 100.00 -65.00
MM1A 121. 0 97.50 -63.00
MM1A 151.0 96.00 -59.75
MM1A 181. 0 96.00 -56.75
MM1A 211.0 97.75 -55.00
MM1A 241.0 97.25 -53.25
MM1A 271.0 98.50 -52.00
MM1A 301. 0 98.00 -50.00
MM1A 331. 0 97.00 -49.00
MM1A 361. 0 97.50 -48.50
MM1A 391. 0 97.00 -48.00
MM1A 400.7 97.00 -48.00
MM2 0.0 90.00 -70.00
MM2 30.0 92.25 -66.50
MM2 58.0 90.50 -64.25
MM2 89.0 89.50 -57.00
MM2 119.0 88.00 -56.00
MM2 149.0 87.00 -54.00
MM2 179.0 86.00 -51.50

• MM2 209.0 85.50 -49.00
MM2 239.0 85.00 -47.50
MM2 269.0 84.00 -47.00
MM2 299.0 85.00 -45.75
MM2 332.0 84.50 -44.50
MP28 0.0 90.30 -29.00
MP28 30.5 90.60 -26.50
MP28 61.0 91.00 -25.00
MP28 91.4 91.50 -25.00
MP28 122.8 92.00 -25.00
MP29 0.0 90.30 -51.00
MP29 30.5 90.30 -45.00
MP29 61.0 90.30 -37.50
MP29 91.4 90.30 -31. 00
MP29 113.7 90.30 -26.00
MP30 0.0 100.00 -44.00
MP30 30.5 100.00 -36.75
MP30 61.0 100.00 -32.25
MP30 91.4 100.00 -26.75
MP30 125.3 100.00 -20.75
MP32 0.0 280.00 -60.00
MP32 15.2 280.00 -59.00
MP32 30.5 280.00 -57.00
MP32 45.7 280.00 -52.50

•
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HOLE ID DEPTH AMG AZ DIP-
MP32 61. 0 280.00 -47.00• MP32 76.2 280.00 -43.50
MP32 91. 4 280.00 -39.50
MP32 106.7 280.00 -35.00
MP32 110.0 280.00 -34.00
MP33 0.0 100.00 -60.00
MP33 15.2 100.00 -56.00
MP33 30.5 100.00 -51.50
MP33 79.2 100.00 -37.50
MP35 0.0 100.00 -85.00
MP35 15.2 100.00 -82.00
MP35 30.5 100.00 -78.00
MP35 45.7 100.00 -73.25
MP35 70.7 100.00 -65.50
MP37 0.0 100.00 -45.00
MP37 30.5 100.00 -40.00
MP37 61. 0 100.00 -31. 50
MP37 85.3 100.00 -26.00
MP37 86.6 100.00 -26.00
MP38 0.0 100.00 -45.00
MP38 27.4 100.00 -45.00
MP43 0.0 100.00 -50.00
MP43 30.5 100.00 -44.75
MP43 61. 0 100.00 -33.50
MP43 91. 4 100.00 -29.00
MP43 106.7 100.00 -26.75

• MP44 0.0 100.00 -60.00
MP44 30.5 100.00 -48.25
MP44 61. 0 100.00 -42.25
MP44 63.4 100.00 -41. 75
MP70 0.0 110.00 -45.00
MP70 30.5 110.00 -41. 00
MP70 61. 0 110.00 -38.75
MP70 91.4 110.00 -32.75
MP70 121.9 110.00 -25.50
MP70 152.4 110.00 -21.25
MP70 166.4 110.00 -19.30
MP71 0.0 110.00 -50.00
MP71 30.5 110.00 -40.00
MP71 61.0 110.00 -38.00
MP71 91.4 110.00 -35.00
MP71 121.9 110.00 -31.50
MP71 152.4 110.00 -27.75
MP71 181.1 110.00 -24.25
MP86 0.0 132.00 -61.00
MP86 30.5 132.00 -53.50
MP86 61. 0 132.00 -44.50
MP86 91.4 132.00 -50.00
MP86 100.9 132.00 -47.00
MP87 0.0 100.00 -49.00

•
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HOLE ID DEPTH AMG AZ DIP
MP87 30.5 100.00 -44.00• MP87 61.0 100.00 -38.00
MP87 175.6 100.00 -25.00
MP88 0.0 llO.OO -65.00
MP88 30.5 1l0.00 -60.20
MP88 61. 0 1l0.00 -54.00
MP88 91.4 1l0.00 -43.20
MP88 121.9 1l0.00 -37.60
MP88 152.4 1l0.00 -29.70
MP88 200.9 1l0.00 -24.00
MP89 0.0 100.00 -65.00
MP89 30.5 100.00 -52.50
MP89 61. 0 100.00 -58.40
MP89 81. 7 100.00 -58.40
MR1 0.0 90.00 -60.00
MR1 57.0 88.50 -55.00
MR1 110.0 82.50 -47.00
MR1 111.0 82.50 -47.00
MR2 0.0 90.00 -60.00
MR2 51. 0 88.50 -57.00
MR2 120.0 88.50 -48.50
MR2 122.0 88.50 -48.25
MRP212 0.0 90.00 -60.00
MRP212 49.0 90.00 -54.50
MRP212 143.0 89.00 -43.00
MRP212 200.5 90.00 -37.00

• MRP212 293.5 96.00 -25.00
MRP219 0.0 101.90 -58.50
MRP219 56.0 101.90 -56.50
MRP219 98.0 101.90 -55.50
MRP219 140.8 101.90 -54.00
MRP226 0.0 90.00 -60.00
MRP226 39.0 94.00 -58.50
MRP226 75.0 86.00 -48.00
MRP226 120.0 88.00 -44.00
MRP226 165.0 92.00 -41.50
MRP226 210.0 88.00 -39.00
MRP226 211.5 88.00 -39.00
MRP227 0.0 90.00 -65.00
MRP227 20.0 92.00 -63.50
MRP227 65.0 92.00 -61. 50
MRP227 110.0 91.00 -60.00
MRP227 155.0 96.00 -58.00
MRP227 155.6 96.00 -58.00
MRP233 0.0 90.00 -60.00
MRP233 34.0 86.00 -57.00
MRP233 70.0 84.00 -51. 00
MRP233 112.0 84.00 -47.00
MRP233 154.0 87.00 -44.00
MRP233 196 .0 89.00 -30.00

•
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HOLE ID DEPTH AMG AZ DIP

• MRP233 197.7 89.00 -29.50
RED86-1 0.0 90.00 -55.00
RED86-1 30.0 91. 00 -52.00
RED86-1 60.0 90.50 -48.00
RED86-1 110.0 91. 50 -41. 00
RED86-1 160.0 93.00 -38.50
RED86-1 210.0 95.00 -36.00
RED86-1 235.2 96.00 -35.00
RED87-10 0.0 90.00 -50.00
RED87-10 58.1 92.00 -49.00
RED87-10 105.0 89.50 -47.50
RED87-10 169.2 89.50 -44.00
RED87-11 0.0 144.00 -50.00
RED87-11 49.0 142.50 -45.50
RED87-11 100.0 134.00 -35.25
RED87-11 160.0 133.00 -32.75
RED87-11 199.0 132.50 -28.50
RED87-11 250.1 130.50 -22.00
RED87-2 0.0 90.50 -60.00
RED87-2 45.0 91.50 -58.50
RED87-2 72.5 91.70 -56.50
RED87-2 102.0 92.50 -56.00
RED87-2 129.0 93.00 -56.25
RED87-2 162.0 92.50 -55.50
RED87-2 192.0 94.00 -55.00
RED87-2 231.0 93.50 -54.70

•••••
RED87-2 260.3 94.50 -53.25
RED87-3 0.0 90.00 -45.00
RED87-3 35.0 91. 00 -43.70
RED87-3 69.0 91.00 -43.00
RED87-3 98.0 91.00 -42.70
RED87-3 141.0 92.30 -42.20
RED87-3 153.4 92.50 -42.00
RED87-4 0.0 90.00 -50.00
RED87-4 30.0 89.50 -49.50
RED87-4 60.0 89.00 -50.00
RED87-4 98.0 88.50 -49.50
RED87-4 142.0 89.00 -49.25
RED87-4 186.0 88.50 -48.70
RED87-4 237.0 89.50 -48.00
RED87-4 280.0 91. 50 -47.50
RED87-4 328.0 94.00 -44.30
RED87-5 0.0 90.00 -56.50
RED87-5 37.0 90.50 -55.70
RED87-5 67.0 90.50 -55.70
RED87-5 97.0 89.50 -53.30
RED87-5 128.0 89.50 -51.30
RED87-5 145.5 89.50 -50.20
RED87-6 0.0 90.00 - 51. 00
RED87-6 30.0 92.00 - 51. 00

•
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HOLE ID DEPTH AMG AZ DIP
RED87-6 60.0 91.50 -50.30• RED87-6 90.0 91.70 -49.75
RED87-6 125.0 92 .00 -49.25
RED87-6 157.0 92.00 -48.75
RED87-7 0.0 106.00 -45.00
RED87-7 30.0 106.00 -45.00
RED87-7 60.0 106.00 -44.00
RED87-7 90.0 107.00 -43.75
RED87-7 120.0 107.00 -43.00
RED87-7 150.0 107.00 -42.50
RED87-7 180.0 107.00 -42.00
RED87-7 210.0 107.00 -42.00
RED87~7 240.0 108.00 -41.50
RED87-7 270.0 107.00 -41.00
RED87-7 277.0 107.00 -41.00
RED87-8 0.0 90.00 -45.00
RED87-8 30.0 90.00 -45.00
RED87-8 60.0 92.00 -42.70
RED87-8 90.0 91.50 -42.00
RED87-8 120.0 93.00 -41.50
RED87-8 150.0 93.50 -40.80
RED87-8 180.0 94.50 -40.50
RED87-8 210.0 95.50 -40.00
RED87-8 240.0 96.00 -40.00
RED87-8 270.0 96.00 -39.20
RED87-8 280.0 96 .00 -39.00

• RED88-1 0.0 106.00 -60.00
RED88-1 51.0 106.00 -60.00
RED88-1 102.0 105.00 -59.00
REDB8-1 201.0 106.00 -57.50
RED88-1 250.0 106.00 -57.00
REDBB-1 300.0 107.00 -56.00
RED88-1 322.0 107.50 -55.50
RED88-2 0.0 90.00 -50.00
RED88-2 51. 0 93.00 -50.00
RED88-2 101.0 93.00 -49.00
RED88-2 150.0 94.50 -49.00
RED88-2 200.0 97.00 -47.50
RED88-2 250.0 97.00 -42.00
RED88-2 289.3 98.00 -39.00
REDB8-3 0.0 110.00 -60.00
RED88-3 51. 0 106.00 -57.00
REDB8-3 110.0 104.50 -57.00
RED88-3 160.0 108.00 -51.50
RED88-3 178.5 109.30 -49.50
RED88-4 0.0 90.00 -65.00
REDB8-4 25.0 B6.70 -64.00
REDB8-4 75.0 80.00 -61.50
RED88-4 125.0 BO.OO -60.00
RED88-4 177.0 81.00 -59.00

•
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HOLE ID DEPTH AMG AZ DIP
RED88-4 225.0 83.00 -58.50• RED88-4 275.0 83.00 -58.00
RED88-4 322.0 82.50 -55.00
RED88-4 325.0 82.50 -54.80
S81 0.0 94.00 -63.00
SSl 30.0 100.50 -63.00
SSl 34.0 101. 50 -64.00
SSl 75.0 97.50 -66.00
SSl 100.0 94.00 -66.00
S81 130.0 93.00 -64.00
SSl 145.6 92.50 -63.00
8S2 0.0 272.00 -53.00
882 30.0 270.75 -51.00
SS2 70.0 269.00 -51.00
S82 1bo.0 268.00 -50.50
S82 131.0 266.50 -48.50
SS2 180.0 264.50 -47.00
SS2 202.0 265.00 -47.00
882 211.4 265.00 -47.00
STP100 0.0 129.00 -57.00
STP100 30.5 129.00 -55.50
STP100 61. 0 129.00 -52.50
STP100 91.4 129.00 -48.50
8TP100 121.9 129.00 -40.50
STP100 152.4 129.00 -34.50
STP100 182.9 129.00 -29.50

• STP100 213.4 129.00 -28.00
STP100 218.2 129.00 -27.75
STP101 0.0 289.60 -47.00
STP101 30.5 289.60 -44.00
8TP101 61. 0 289.60 -32.75
STP101 91.4 289.60 -25.00
STP101 121. 9 289.60 -15.00
STP101 152.4 289.60 -13.00
STP101 182.9 289.60 -9.00
8TP101 213 .4 289.60 -6.00
STP101 265.2 289.60 -1. 00
8TP105 0.0 288.60 -53.00
8TP105 30.5 288.60 -53.00
STP105 61. 0 288.60 -49.00
STP105 91.4 288.60 -41.50
STP105 121.9 288.60 -35.00
STP105 152.4 288.60 -32.50
STP105 182.9 288.60 -30.00
8TP105 213.4 288.60 . -25.50
STP105 243.8 288.60 -20.00
STP105 274.3 288.60 -19.80
STP105 304.8 288.60 -12.50
STP105 323.7 288.60 -8.00
STP217 0.0 108.00 -60.00

•
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HOLE ID DEPTH AMG AZ DIP
STP217 30.0 108.50 -63.00• STP217 66.0 109.00 -60.00
STP217 84.0 112.00 -58.50
STP217 120.0 112.00 -56.00
STP217 150.0 108.00 -50.00
STP217 200.0 109.00 -40.00
STP217 249.0 108.00 -26.50
STP217 249.1 108.00 -26.50
STP218 0.0 102.00 -62.00
STP218 44.0 92.00 -56.50
STP218 74.0 97.75 -53.75
STP218 104.0 100.00 -52.50
STP218 134.0 105.00 -50.50
STP218 164.0 105.00 -49.00
STP218 165.0 105.00 -49.00
STP220 0.0 108.00 -60.00
STP220 91. 8 101.40 -46.00
STP220 121.8 99.25 -44.00
STP220 157.8 96.70 -41.00
STP220 208.8 93.00 -26.00
STP220 239.0 96.50 -22.00
STP220 261. 8 95.00 -21.00
STP220 268.8 94.50 -20.70
STP221 0.0 75.50 -60.00
STP221 79.8 75.50 -56.50
STP221 109.8 75.50 -55.00

• STP221 178.8 75.50 -38.00
STP221 203.0 75.50 -33.00
STP221 203.3 75.50 -33.00
STP231 0.0 108.00 -60.00
STP231 60.0 110.00 -56.00
STP231 90.0 111.50 -55.00
STP231 120.0 110.00 -52.00
STP231 150.0 109.00 -50.50
STP231 150.6 109.00 -50.50
STP232 0.0 108.00 -60.00
STP232 14.0 108.00 -60.00
STP232A 0.0 108.00 -60.00
STP232A 92 .8 108.00 -60.00
STP232A1 0.0 108.00 -60.00
STP232A1 67.0 106.50 -52.00
STP232A1 109.0 105.00 -49.50
STP232A1 151. 0 98.00 -45.00
STP232A1 192.0 98.00 -39.00
STP232A1 198.2 98.00 -38.00
STP234 0.0 108.00 -70.00
STP234 72.0 101.00 -67.00
STP234 102.0 101.50 -65.00
STP234 132.0 98.00 -61.00
STP234 162.0 97.00 -58.00

•
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HOLE ID DEPTH AMG AZ DIP
STP234 192.0 100.00 -54.50• STP234 222.0 98.00 -49.50
STP234 252.0 97.00 -45.00
STP234 282.0 98.00 -43.00
STP234 312.0 93.50 -38.50
STP234 342.0 96.00 -32.00
STP234 342.5 96.00 -32.00
STP283 0.0 108.00 -45.00
STP283 83.0 102.00 -46.00
STP283 131. a 102.00 -46.00
STP283 179.0 98.00 -46.00
STP283 179.6 98.00 -46.00
STP284 0.0 108.00 -60.00
STP284 26.0 99.00 -60.00
STP284 71. a 102.00 -56.00
STP284 116. a 100.00 -51.00
STP284 116.7 100.00 -51.00
STP299 0.0 307.00 -60.00
STP299 34.0 302.00 -59.00
STP299 70.0 300.00 -56.30
STP299 70.1 300.00 -56.30
STP300 0.0 302.00 -60.00
STP300 24.0 294.00 -55.60
STP300 56.0 296.60 -53.30
STP300 79.0 298.50 -50.00
STP300 79.5 298.50 -50.00

• STP301 0.0 302.00 -63.00
STP301 . 41.0 299.00 -60.60
STP301 83.0 297.50 -56.20
STP301 116.0 299.50 -47.20
STP301 134.0 299.00 -43.00
STP301 142.7 298.00 -41. 80
STP302 0.0 302.00 -63.00
STP302 50.0 290.00 -58.00
STP302 75.0 302.50 -53.30
STP302 110 .0 301.50 -49.50
STP302 119.0 300.00 -47.00
STP74 0.0. 309.00 -55.00
STP74 45.4 309.00 -55.00
STP75 0.0 309.00 -55.00
STP75 45.7 309.00 -55.00
STP76 0.0 309.00 -55.00
STP76 45.7 309.00 -55.00
STP77 0.0 309.00 -55.00
STP77 45.7 309.00 -55.00
STP78 0.0 309.00 -55.00
STP78 45.7 309.00 -55.00
STP79 0.0 309.00 -55.00
STP79 45.7 309.00 -55.00
STP80 0.0 309.00 -55.00

•
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HOLE ID DEPTH AMG AZ DIP
STP80 45.7 309.00 -55.00• STP96 0.0 308.00 -81.00
STP96 30.5 308.00 -78.00
STP96 61. 0 308.00 -76.00
STP96 91.4 308.00 -73.00
STP96 121.9 308.00 -67.50
STP96 152.4 308.00 -62.50
STP96 182.9 308.00 -59.50
STP96 213 .4 308.00 -56.25
STP96 239.3 308.00 -53.50
STP98 0.0 128.00 -57.00
STP98 30.5 128.00 -56.50
STP98 61. 0 128.00 -56.25
STP98 91. 4 128.00 -51. 25
STP98 121.9 128.00 -45.50
STP98 152.4 128.00 -42.00
STP98 182.9 128.00 -39.00
STP98 213 .4 128.00 -36.00
STP98 243.8 128.00 -33.00
STP98 267.6 128.00 -30.70
SV1 0.0 113.40 -45.00
SVI 71. 0 111.40 -37.50
SV1 149.0 113.40 -30.00
SVI 150.0 113.40 -30.00
SV2 0.0 113.30 -60.00
SV2 71. 0 110.30 -54.00

• SV2 125.4 108.00 -49.40
SV3 0.0 113.30 -62.00
SV3 55.0 114.30 -59.50
SV3 110.0 113.30 -50.00
SV3 120.0 114.30 -47.00
SV3 169.0 115.30 -41.00
SV3 190.0 121. 30 -36.00
SV3 217.0 117.30 -34.00
SV3 232.0 114.30 -29.00
SV3 277.0 115.30 -29.50
SV3 292.4 115.30 -29.50
SVD87-1 0.0 108.00 -56.00
SVD87-1 30.0 108.00 -56.00
SVD87-1A 0.0 108.00 -76.00
SVD87-lA 30.0 108.50 -76.50
SVD87-1A 59.0 108.00 -75.75
SVD87-1A 100.0 107.00 -76.30
SVD87-lA 158.0 105.50 -72.75
SVD87-lA 212.0 105.00 -70.30
SVD87-lA 266.0 102.00 -61.30
SVD87-1A 298.0 103.50 -53.70
SVD87-1A 298.5 103.50 -53.70
SVD87-2 0.0 108.00 -61.00
SVD87-2 100.0 106.50 -59.00

•
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SVD87-2 140.0 107.30 -54.00• SVD87-2 142.5 107.30 -53.70
SVD89-1 0.0 112.00 -50.00
SVD89-1 50.0 111.70 -50.00
SVD89-1 100.0 111.70 -47.00
SVD89-1 150.0 109.70 -44.00
SVD89-1 154.1 109.50 -43.75
SVD89-2 0.0 112.00 -50.00
SVD89-2 50.0 116.50 -48.30
SVD89-2 126.0 115.50 -44.00
SVD89-2 129.5 115.50 -43.80
SVD89-3 0.0 90.00 -50.00
SVD89-3 49.0 87.00 -48.50
SVD89-3 100.0 88.00 -48.00
SVD89-3 155.0 89.00 -48.00
SVD89-3 201.0 89.50 -46.00
SVD89-3 250.0 90.50 -45.00
SVD89-3 300.0 92.00 -44.50
SVD89-3 350.0 94.00 -44.00
SVD89-3 364.2 94.60 -43.90
TP133 0.0 99.10 -45.00
TP133 30.5 99.10 -42.75
TP133 61. 0 99.10 -43.75
TP133 89.3 99.10 -41.50
TP134 0.0 99.10 -45.00
TP134 30.5 99.10 -45.50

• TP134 61. 0 99.10 -42.50
TP134 91.4 99.10 -42.50
TP134 105.5 99.10 -42.50
TP135 0.0 99.10 -45.00
TP135 30.5 99.10 -46.75
TP135 61. 0 99.10 -42.50
TP135 89.9 99.10 -38.00

•
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COLLAR DETERMINATION METHODS &LIKELY ACCURACY

Murchison Mine:

MP28, MP29, MP30, MP32
Theodolite survey of JGP's estimated drill collar positions by

October 19n. Accuracy: N & E: Within 3m (i~P32 within 1m).
Gary Watts,

RL: Exact.

MMl, MM1A
Theodolite survey of collar by Gary Watts, 12.2.93. Accuracy: Exact.

MM2
Theodolite survey of stempipe by Gary Watts, uecember 1993. Accuracy: txact.

Murchison Gorge:

Tullah Flat:

MRP226, MRP227

• Theodolite survey of uuH collars by Gary Watts, 1987. Accuracy: Exact.

RED87-4, RED88-3
Theodolite survey of stempipes by Gary Watts, February 1994. Accuracy: Exact.

MP89
Approximate average of AMG co-ords scaled

DDH file of similar vintage where old DuH
Accuracy: N &E: Probably 2U-3Um. RL:

Duttons:

from 1970's EZ map, and those
collars given AMG co-ords.

Within 5m.

inEZ

MP33, MP35, MP37, MP38, MP43, MP44, MP70, MP7l, MPBS

DuH locations transferred by JGP from old EZ maps to 1956 aerial photograph,

tnen to 1986 Lands uept Urthophoto Plan. Agree from 2-3Um (mostly lO-20m)

with co-ords derived from old EZ plans and records.

Accuracy: N & t: Generally within 1O-20m. RL: Generally within 5m.• Farrell:
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IF. 2F. 3F
Collars surveyed by theodolite by Gary Watts, pre 1987. Accuracy: Exact.

DDH1S-13S
Approximate DOH locations transferred by JGP from old EZ maps to 1956 aerial
photograph, then to 1986 Lands Dept Orthophoto Plan.
Accuracy: N&E: Probably within 30-40m. RL: Probably within IO-15m.

North Farrell

RED87-ll
Theodolite survey of stempipe by Gary Watts, February 1994. Accuracy: Exact.

TP133
Probable drillsite noted by JGP on 1986 Lands Dept Orthophoto Plan. Agrees to
between 9-17m with co-ords scaled from old EZ plans.
Accuracy: N&E: Within IO-15m. RL: Within 5m.

• TP134
As for
plans.

TP133. Agrees to between 6-27m with co-ords derived
Accuracy: N & E: Within 15-20m. Within 5m.

from EZ records &

TP135
As for TP133 &134, with probable site confirmed by field examination (HEC
transformer station since built on or close to old drillsitel. Agrees to
between 13-21m with co-ords derived from EZ records &plans.
Accuracy: N & E: Within lO-15m. RL: Within 3m.

D()I1N. U()I3N

Scaled by JGP from old EZ plan. Checked against 1986 Orthophoto for accuracy

estimate. Accuracy: N &E: Probably 20-30m. RL: Within 10m.

D()I2N

Approx average of co-ords derived by scaling from old EZ plan and best

estimate of position on 1986 Orthophoto Plan. (Northings agree to 2m,
Eastings to 22m, RL's to 1m).

• Accuracy: N: Within IO-15m. E: Within 20-30m. RL: Within 5-10m.

DooN
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Scaled by
estimate.

JGP from old EZ plan.
Accuracy: N: Within

Checked against Orthophoto
20m. E: Up to 50m. RL:

for accuracy
Up to 15m.

•

•

MP86, MP8?
From 1970's EZ DDH file listing old hole collars in AMG. RL's scaled from

1992 Pasminco topo plans. Generally agree to 5-15m (29m max), with co-ords
scaled from old £Z plans or from best estimate of sites on 1986 Orthophoto.
Accuracy: N &E: Within 10-20m. RL: Within 5-10m.

Mackintosh Dam:

MD1, MD2
Theodolite surveys by Gary Watts, November 1993. Accuracy: Exact.

MD3
Theodolite survey by Nigel Toombs, April 1994. Accuracy: Exact.



• COLLAR DETERMINATION METHODS &LIKELY ACCURACY

South Stitt:

SSl & SS2
Rock above chopper pad surveyed by EOM triangulation from three trig points
near Rosebery Mine by Gary Watts, 6.3.94. Accuracy estimated by Watts at +-lm
(distance from trig points to rock approx 5km). Distance (40m west &13m
north) from rock to drillholes scaled from aerial photos. RL estimated from
1~93 Pasminco topo maps, using Watt's RL of rock as reference.
Overall accuracy: N&E probably within 5m, RL within 10m.

Sterling Valley Mine:
STP74, 76
Field theodolite survey by Gary Watts, 15.7.88, of centre of drill pads.
Accuracy: N&E: probably within 2m. RL: exact.

STP75, 77, 78, 79, 80

• Co-ords from Gary Watts, 10.8.92, obtained by conversion from old Sterling
Valley Mine grid co-ords using revised grid origin AMG calculated from his
1988 survey of the collars of holes STP98 &100.
Overall accuracy: N, E &RL: probably within 5m.

STP96
Field theodolite survey

collar position marked.
of drillpad by

Accuracy: N &
Gary Watts, 3.8.88, with possible

E: probably within 1-2m. RL: exact.

STP98

Field theodolite survey by Gary Watts, 15.7.88, old collar pipe located.
Accuracy: N, E &RL: exact.

STP100
Field theodolite
with new pipe.

survey by
Accuracy:

Gary Watts,
N, E & RL:

3.8.88, old collar located and marked
exact.

• STP299
Field theodolite survey by Gary Watts, 6.7.88, collar located.
Accuracy: exact.



STP300
~ Field theodolite survey by Gary Watts, 6.7.88, collar located.

Accuracy: exact.

STP301
Field theodolite survey by Gary Watts, 15.7.88, collar located.
Accuracy: exact.

STP302
Field theodolite survey by Gary Watts, 15.7.88, collar located.
Accuracy: exact.

Sterling Valley:

STP10l
Field theodolite survey by Gary Watts, 26.10.92, drillsite located but collar
position only roughly estimated. Accuracy: N &E: within 5-8m. RL: within 1m.

~ STP105
Field theodolite survey by Gary Watts, 26.10.92, collar stem pipe located.
Accuracy: Exact.

STP217
Field theodolite survey of collar by Gary Watts, 14.5.80.
Accuracy: Exact.

STP218
Field theodolite survey of collar by Gary Watts, 26.6.80.
Accuracy: Exact.

STP220
Field theodolite survey of collar by Gary Watts, 19.12.80.
Accuracy: Exact.

STP221

~ Field theodolite survey of collar by Gary Watts, 31.12.80.
Accuracy: Exact.

;J
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STP231
Advised by Gary Watts, 17.12.92, from his 1981 field theodolite survey of
collar. Accuracy: Exact.

STP232
Scaled from field theodolite survey of STP232A collar by Gary Watts, 23.2.94,
using offset details reported by Sainty at time of drilling in 1981.
Accuracy: N & E: within 1.Sm. RL: exact.

STP232A
Field theodolite survey of hole stempipe by Gary Watts, 23.2.94.
Accuracy: Exact.

STP232A1
Wedge from STP232A at 36m downhole. Same collar co-ords as STP232A.
Accuracy: Exact.

STP234
Advised by Gary Watts, 17.12.92, from his field theodolite survey of collar in

1981. Accuracy: Exact.

STP283
Field theodolite survey by Gary Watts, 23.2.94, of estimated hole position on
dri 11 pad (no stem pi pe 1eft) . Accuracy: N & E: withi n 2m. RL: exact.

STP284
Field theodolite survey by Gary Watts, 23.2.94, of approximate hole position
on drill pad (no stem pipe left, site rehabilitated). Accuracy: N & E:
probably within Sm. RL: probably within O.Sm.

SV1
Field theodolite survey by Gary Watts, 20.11.93, of JGP's estimated collar
position on dri11site largely destroyed by later roadworks. Accuracy: N&E:
Within Sm. RL: Within 1m.

~-------------------------- _....••.- .._--~~-~
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MR2

Field theodolite survey of JGP's roughly estimated collar position on old
dri11site, by Gary Watts, 23.2.94. Accuracy: N: Within 2m. E: Within 5m.
RL: Within O.5m.

RED86-l
Field theodolite survey of collar by Gary Watts, 23.2.94. Accuracy: Exact.

Lakeside:

MRP2l2
Field theodolite survey of hole collar, Gary Watts, 9.7.87. Accuracy: Exact.

MRP2l9, MRP233, RED87-2, RED87-3
Field theodolite survey of collar stempipes by Gary Watts, 24.6.87.
Accuracy: Exact.

RED87-5, RED87-6, RED87-7, RED87-8
~ Field theodolite survey of hole collars by Gary Watts, 28.9.87.

Accuracy: Exact.

RED87-10
Field theodolite survey of collar by Gary Watts, 16.12.87

Accuracy: Exact.

RED88-1, RED88-2, RED88-4
Field theodolite survey of collars by Gary Watts, 26.9.88.
Accuracy: Exact .

•
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SY3, SY2

Field theodolite survey by Gary Watts. 30.12.92. ofJGP's rough estimate of
collar position of SV3 on heavily overgrown dri11site. SV2 scaled from this
position using details from 1977 Abminco log. Accuracy: N&E: Within 8m.
RL: Within 1m.

SYD87-1, SYD87-1A
Field theodolite survey of SVD87-1A stempipe by Gary.Watts. 23.2.94. with
SVD87-1 scaled from this position using details in 1987 Bi11iton log.
Accuracy: N. E & RL: Exact.

SVD87-2
Field theodolite survey by Gary Watts •.23.2.94. of JGP's rough estimate of
collar position on heavily overgrown dri11site. later revised by measuring
from nearby gri d peg us i ng detail s on 1987 Bi 11 iton dri 11 section. Accuracy:
N & E: Within 3m. RL: Within O.Sm.

SVD89-1
Field theodolite survey by Gary Watts. 23.2.94. of JGP's estimated collar

4It position on rehabilitated dri11site. using details from 1989 Bi11iton log.

Accuracy: N & E: Within 2m. RL: Within 1m.

SVD89-2
Scaled from 1989 Bi11iton maps and 1993 Pasminco topographic plans. Site
never surveyed. Accuracy: Probably least accurate of any post-1970 dri11ho1e
in this area. N & E: Probably within 30m. RL: Probably within 15m.

SVD89-3
Field theodolite survey of spring marking collar position. by Gary Watts,

23.2.94. Accuracy: Exact.

Murchison River:

MRl

• Fi e1d theodolite survey of collar stempipe by Gary Watts. 23.2.94.
Accuracy: Exact.
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