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1 SUMMARY

o
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 g/t Ag, in the target horizon
50m down-dip from the outcropping sulphide ienses. 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 inciude a
7km x 3km, apparently alteration-induced, 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



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

vy
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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 Tullzh 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 drillhocle survey

database for all 104 surface expioration holes.
* Computerisation of full geochemical records for 46 of the above holes.
* A review of the mineral potential of both EL's.

I g
b
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3 TENURE
Tenure detzils for the Tullah and Sterling River licences are shown in Figure 2.

The Tullah?EL 22/90 covers 27 sq km, exiending for 10km along the Henty Fault around
Tullah Township in Western Tasmania. An area of 4.95 sq km has been exciluded 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 1920 by Peko Exploration Limited, a subsidiary of
North Broken Hil! Limited. In September 1990 the EL application was transferred to Pasmincg
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)
State Forest — Multiple Use Forest Land
Crown Land — Deferred Foerest Land
Mt Murchison RAP — Crown Land {about 5% of EL).

Sterling Hivegr EL 24/91 (100% Pasminco Exploration) covers 48 sq km arcund 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 *0th 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 Pasmince 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 date 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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. 4 EXPENDITURE

Expenditure on Tullah EL 22/90 in the year from 1st September 1993 to 31st August 1994
was $262 192 bringing total expenditure on EL since its granting in October 1990 to $627 329.

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 8 608
Travel & Accommodation 4 091 795
Geological Contractors 34 887 13 753
Assays & Analytical Costs 2 588 247
Geophysical Surveys & Consultants 18 194 10 432
. Other Contractors 7 846 2347
Track Cutting & Gridding 1 425 2 285
Drilling (including access & core processing/storage) 94 112 185
Stores & Supplies 2483 773
Vehicles Plant & Equipment 7 927 2169
Tenement Costs 630 930
Computing 2410 792
Office Running Costs 18 056 6 109
Administration Fee 23 836 4 943
TOTAL EXPENDITURE 262 192 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 generaily

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

Waest 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
<500m (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 suiphide 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 remaobilised 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 (908,000t @ 12.5% Pb, 2.6%
Zn, 410 g/t Ag).

The main known mineral showings are shown on Figure 4. Two of the larger mineralized
bodies (the Lakeside gold deposit with 750,000t @ 2.1g/t Au, and the “Arsenic Resource” with
480,000t @ 5% As & 1g/ft Au), are not exposed at surface and were found by drilling in the
1980's,
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6 RESULTS
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 Henty 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 Billiton 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° and designed to test the
sulphide-bearing horizon 60m 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
g/t Ag and 0.5 g/t 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 -45° and designed to test
the IP anomaly centred at 2200N/10375E (Billiton grid co—ordinates), at a depth of 60m below



¢

Slliceous sandstone-  —
. T and pyritlc black shale - ——

Slliceous pyritic sandstone
with minor grey shale -

'aeTe% ». K CH ¥
. B s tedstet s A

(L)
J
tetateteletetoteteret
)

Potetete!
atete’s

Slliceous masssive or
sem|—massive pyrite

e,

- PASMINCO EXPLORATION

A Division of Pasminco Australia Limited

COMPILED : J.G.P.

DATE : SepL, 1994 E.L. 22/80 — TULLAH
z;’::ﬂ;cs"_“a' MACKINTOSH DAM
' TULLABARDINE CREEK

REVISIONS MASSIVE SULPHIDE
LENSES

DRAWING No. FIG. No.
VDMSLENS SCALE  1:10




= - -
E 2 E
[w] & £
NORTH : 3 T <oum
o~ ~ 3
2 3 5
r€N5§é§E SULPHIDE n TULL?(BARDJNE - 3
1.2m x 0.2m © 16% Zn /C'*":E
\ 4/_/_\_—\ oL
200mR.L —~—]
|
MDI @
0.12m @ 9% Pb
]
o
Gt
o
O MD2 E =
Barren S -
' ? o
o
00mR L, s 100mR.L.

5 382 700mN

5 382 600mN

PASMINCO EXPLORATION

A Diviaion of Perminco Australia Limited

COMPILED : J.G.P.

CATE : Sept, 1994

E.L. 22/90 - TULLAH

DRAWN : CMB. MACKINTOSH DAM
REFERENCE :
LONGITUDINAL PROJECTION
REVISIONS : ALONG MINERALIZED HORIZON
LOOKING EAST
D:;‘:::zo?' SCALE 1:1000 055520 - Hc.'“;' =




10

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 suiphide 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}.

MD3 was drilled on AMG section 5383670mN, angled east at -74°. 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

Drili-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 XY 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. Aiso included is a
diagram showing the inducing magnetic field in the plane of drill-hole MD2.

MDA

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 drili-hole. The likely cause of
the anomaly is an accumulation of clays? in a gouge in the Henty Fault zone. [NB: 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 XY probe on the 9th of January.
A comparison of the combined XY 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 MD3 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 [NB: 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/RESISTIVITY

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. [NB: Billiton grid co-ordinates).

The present survey was undertaken by Pasminco personne! 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, 40m) 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 [NB: AMG]. The positions of the remote current injection point
and potential are included.
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Processing of MALM data includes normalising the voitages 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 Siates sequence in Tullabardine Creek have clearly been
disturbed from their original attitude and poesition. Knowing the cause and extent of this
disruption would help exploration for a larger hody 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 horizoen 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.

i



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 peperitic 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 alteration (specifically the sericitisation), is directly related to the



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.

HENTY 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 Fermation. This unit is at 14-29m in MD1,
53-92m in MD2 and 52-94m in MD3. 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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TYPE 2: Thin lime green fuchsite-carbonate altered amygdaloidal basalt dykes, found
. only in the Farrell Slates and characteristically showing signhs 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 TiO2 Na20 Ti/Zr
036016 (Outcrop) Farrell Sl 8 48 0257 123 351 26
038114 (27m, MD3) Mt Block V 3 5 0.495 1.47 422 92
038117 (65m, MD3) Farrell SI? <3 82 0.213 067 021 €9
038128 (172m, MD3) Lava in Farrell Sl <3 314 0044 041 114 79
038130 (229m, MD3) Farrell S| 8 438 0.190 057 192 34

. 036024 (7m, MD1) Mt Block V <3 0.439 150 267 97

036039 (56m, MD2) Mt Block V <3 009C 061 173 105
2) THIN FUCHSITIC TYPE

pPm %
Sample No. Setting Nb Cr P205 TiO2 Na20 TiZr
038120 (137m, MD3) Farrell SI 6 940 0251 072 0.15 52
036036 (165m, MD1) Farrell SI 6 0224 061 239 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 Henty 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 TiO2 (>0.75%), and a
Ti/Zr ratio of 70-110.
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Only two of the Mackintosh Dam dykes fit Crawford's definition of the Henty 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 TifZr 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 TiO2 values also display two groupings (1.2 —1.5%, and 0.4 — 0.7%), but show no
obvious patterns in location. Type 1 chioritic dykes fall into both groups but the fuchsitic
dykes belong only to the low TiO2 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
ght 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/385071mE on
the Tullah Flat directly west of MM1a in November 1993. The hole was angled AMG east at
-70° 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 MM1ia 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 veinlets. Precious metal values were negligible.

The best mineralized intersection was from a thin fractured zone in black shale containing
~quartz-ankerite and sphalerite-pyrite veinlets. 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 MM1a 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 & 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-hcle 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.

&GO
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SURVEY PARAMETERS

Tx Loops

Borehole

Surface

Base Frequency
Ramp

Current
Receiver
Transmitter

Borehole Probe

Surface Probes

DHEM SURVEYS

Collar — 300m x 300m
West — ~250m x 300m
Sign convention — positive up

Axial
Sign convention - positive up the hole
Units — microVolt/Amp

Vertical

Sign convention - positive up
In-line

Sign convention — positive west
Units - microVolt/Amp

32 Hz

150 microseconds

11 Amps

Zonge GDP16 - configured for 22 channels

Zonge 30 kiloWatt

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

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

Do i
BUa632
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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



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 locp 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 MM1a 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 respanse 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
envircnment, 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 MM1a. 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 PAS1102a & 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 powaerling 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 Billiton 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 caonaceous/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
attered 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 S5km further
south along the Henty Fault. However, extensive rock and soil sampling on 100m-spaced
grid lines detected negligible gold {maximum 0.03 g/t in seil), arsenic (110ppm 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
Biliiton 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 Fauit 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 floaters are weakly-foliated, strongly silica-sericite (or silica—chlorite} +pyrite aitered,
volcaniclastic sandstone/fine 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 floaters 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 Dunkeriey 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 acromagnetic 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. lIts 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 underiying 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.
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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 lan McDonald. lan
was criticised for mapping granite oufcrops in at least two places near his drillhole STP283
(at 5373443N / 383881E). His "error" was corrected s0 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 presents a revised and updated interpretation of gravity and magnetic data in the
Tullah 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 assembiage 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 undetlies it and the narrow Cambrian basin which has now been defined.
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8 MINERAL POTENTIAL OF THE EL's

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 reascnable 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 E~L'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 Skm 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 Siates/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 repor 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 fiuid 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
extansive than in most areas of Mt Read Volcanics, with the largest known resource being the
750,000t @ 2.1 g/t 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 (eq: 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'Flesource". has been properly drilled (although only to 250m below
surface), defining 0.5mmt @ 1 g/t 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 g/t 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 Remobilised 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 lode/vein 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 000t Farrell lodes which lie only about 500m from the granite. In some lodes the zinc
content is major and gold significant (eg: the 40,000t Murchison Mine lode @ 15% Zn, 2g#
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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CONCLUSIONS

The lack of geological, geochemical or geophysical vectors make it extremely difficult
to track down the source of the sulphide !enses 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.

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. [t is difficult to
recommend any future drilling of EM anomalies in these rocks.

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.

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 mineraiization. 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.

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,

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 mafic unit warrant investigation, initially by mapping and rock sampling
plus assessment of any existing data collected by previous explorers.

O 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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APPENDIX 1

Log of Hole MD1, Mackintosh Dam



: ‘ HOLE No. MD |
PASMINCO EXPLORATION
DIAMOND DRILL CORE RECORD
Page | of |q
LOCATION TASMANIA OBJECTIVE LOCATION/SURVEY DATA (AMG)
PROJECT TOULAH EL Grid AMG AL Collar m  2pc.
/% T TEST BENEATH MASSIVE BASEMETAL SULPHIDE LEASE _ : s2
PROSPECT MACKINTESH DAM e 1N TU E - Northing m | 539278 -5 Bearing Colar 091046'
DESIGNED BY J & ﬁjﬂﬂs Easting m 2870030 Dip Collar . 50°
LOGGED BY I fUWJS DH Survey Type S NGLE SHUY EASTMAN CAMERA Length Hole m [343
RELOGGED RESULT Depth m Bearing Dip Depth m Bearing Dip
COMMENCED | 1-1-9% 0-12M SEMI- MASSWE SULPHIDE BAND INTERSECTED SOm DOIN-IP | couAR on7s” | -s0°
COMPLETED | |p.J-93 of SUTEREP, 30 091-25° | -4825°
DRILLED BY W. How) 40 o°
DRILL RIG LONSYEAL 28 90 092°
SIGNIFICANT INTERSECTIONS (pp) 120 092 ~44-25°
From m To m lnte:'l;val G Pb Zn Au As Comments 150 o91°
iy °
7608 76-20 012 |3296 |87s¥ | M5 D650 | 2150 |sem-massve py-on sususves 1343 091's
2
1031 1041 oo | 75 34| 60 ° oo 4 |GAowa N GTZ-AZMTE VENS (N

DACITE LANA

SIGNIFICANT CORE LOSS

POOR GROUND CONDITION ZONES

From m

To m e Lost From m To m Condition
D 3 57 o 23 DRBKEA] AT INTERVALS
4% 463 BROKEA BY FRACTURES ALMUOST FAeMIE. 104,
A7 476 R - . - N “
HOLE SIZE HOLE CONDITIONS AFTER COMPLETION
Size Depth m | Coltar HW - S1ZE STEEL AIFE W3 1TH CAP CEMENTED N TD O-fu .
HQ 16 Steel Caslng -
N§ 1843 PYC Cacing | goum AVC cASING PLACED TD /4D6m, m .
Ground Water
Wedge

Drill Pad




PASMINCO 'EXPLORATION
SUMMARY DIAMOND DRILL CORE LOG

HOLE No. § MD )

Page 2 o [9

158.7 - 178.6m:

| 178.6 - 184.3m:

feldspathic sediments. Minor py & po.

MAFIC DYKES & SEDIMENTS. Compiex of fine sst, partiy-
carbonaceous siltst/shale, and weakly fuchsitic mafic dykes.

FINE SANDSTONE. Massive, even-grained, Minor py,

END OF HOLE

PROJECT : TuLLAHl EL 22/%0 Graphic Sowe 1.

From | imerval| Coge Description Depth| Graphic From Description Dopth|  Graphic

: MD1  SUMMARY LOG

:O - 14.5m: MAFIC LAVA. Probable dyke

T 14.5 - 29.1m: UNIDENTIFIABLE YITRIC VOLCAKICS. Fi gr. Broken in places,

:29.1 - 49.7m: BRECCIO-CONGLOMERATE. Vvolcanomict. Bedded. 1-3% dissem py.

I 49.7 - 76.1m: SANDSTONE, BRECCIA, SILTSTONE & SHALE. Volcanomict. 1-3% py.

__—_76.1 - 76.2m: MASSIVE SWLPHIDE. Partly banded py-gn with lesser cp & aspy.

I 76.2 - 80.3m: SANDSTONE. Volcanomict.
m: 80.3 - 90.9m: RHYODACITE LAYA. (Gtz-amygdaloidal.
————40.9 - 97 _.0m: DEFORMED YOLCANICLASTIC. Y strong shearing fabric.

| Stretched clasts of lava & sediments to 100mm long.

| 97.0 - 124.0m:  DACITE LAYA. Strong qtz-albite alteration. Highly deformed

— & augen-textured 107-113m. Gn-py in gtz-alb veins 102-105m.

- 124.0 - 159.7m; SANDSTONE, SILTSTONE & SHALE. Down-role fining gtzo-




.

PROJECT:

TULLAH ¢ EL 22/90 MACKINTOSH DAM

PASMINCO ,f‘*PLORHTION
DIAMOND DRi.. CORE LOG
Vertical Scale 1 1 150

HOLE No.

MD1 -~

Page 3

oqu

DESCRIPTION

GRAPHIC

CODES

From

To

LITHOLOGY & ALTERATION

MINERALISATICN

Depth

Lithology

STRUCTURES

LITH |STR

ALT

¢.00

14.50

BRSIC INTRUSIVE

Dark, Green, Fine grained, Massive, Highly Chloritised,

Moderately Carbonatised, Ewven-textured.
Partly broken, esp above 65.5m.

Probable dyke.
veinlets.

Non-magnetic.

Irreg cb

CONTACT: Unassigned, at 6S degrees to LCA. Basal contact
abrupt, marked by strong lineation parallel to cleavage.

DISSEMIMATED, minor pyrite

Locally 1-2% above 9m..

- 10

Yrrryyryi
EX NN X
yYyryryrryyi
r\‘(‘(‘(\\‘(
YYyryryrx
KX NN NXY
yrryryryrr¥
KX XN NXYX
yryryrrr
K XX NN NNX
rryyryrx
K " N N NNXX
ryryyyvrrx
KX N NNXNXYYX
ryryrryry
KM NN NNYYX
yryryryrryr
KNS
yYryrxyrsvrH
K™ NN XX
YYyyYyyryryr
KN N NNNXX
y¥rryyrryi
KX NN NX
Yrrryryr

Ih

K XM NXNY
Yy yyrryyn
K X M NN X
yrrryyyryri
AT T T A
YyYyryrrrnm
KM NMX XX
YrYyyyyryr
KN NN NNX
yrryyrvrrH
MY Y YYY

14.50

£9.15

UNASSIGNED

Pink, Buff, Fine grained, Massive, Vitric, Spherulites,
Slightly Sericitised, Slightly RAlbitised, Unidentified

even—textured vitric volcanice.
Broken at intervals, esp above 23m.
veinlets, esp in stronger cleavage c2.4-2B8.8m.

texture.

Snowflake devitrification

Abund cbi{+qz}
Mafic dykes at

15.1-15.6m ¢(52/LCA), & gc-2c.35m {(60/LCAY. Both dykes //cleav.
CONTACT: Conformable abrupt, at B6 degrees to 8. S1/LCRH.

parallel to bedding/cleavage in unit below.

DISSEMINATED, minar pyrite
Some fracture-filling py..

20

Calafararardras

FIRST (LERVAGE, A 55,
Weak.

83

alb

o
i



PROJECT:

PASMINCO " "“PLORATION
DIRMOND DRi.i CORE LOG

TULLARH : EL 22/9¢ MACKINTOSH DAM Vertical Scale

13 150

HOLE No.

MD1

Page L of 19

DESCRIPTION

GRAPHIC

CODES

From

To

LITHOLOGY & RLTERATION

MINERALISATION

Depth

Lithology

STRUCTURES

LITH |STR

ALT

29.15

48.70

BRECCIA INTERBEDOED WITH SANDSTONE INTERBEDDED WITH SILTSTONE
INTERBEDDED WITH BLRACK SHALE

Grey, Pink, Very coarse grained, Medium grained, Bedded,
Matrix supported, Polymict, Crystal, Feldspar phyric, Slightly
Chloritised, Slightly Sericitised, Volcanomict breccio—cong,
with matrix & beds of feld-xyl sst. Clasts (often sil-zlb
alt) sub—angular, some stretched, av 10-30mm, max 120mm, incl
fi gr perlitic lavas, vitric volcs & feld-porph lavas.
Bedding-// cleav strong at top, weak at base. Abund tiny cb
veinlets. Qz-cb—cl veins to 100mm.

CONTACT: Gradational, at S5 degrees to LCA. Gradational
conformable change at base.

DISSEMINATED, minor pyrite
Some fracture-tilling py..

MSSEMMATED, 2 prite |
minor galena Py in black
shale, gn in @-cb

veinfets, , /

DISSEMINATED, minor pyrite
10X dissem zspy B 44.55

- 30

L 40

Ll GG

Strong.,

FIRST CLERVAGE, R 50,

sl

5. 25m.

/;II.I_T. A 62, Shear.
Small shears at 2%6m &

fit

S b

b sit
b bsh

BEDOMS, O 75,

ARARARKN]
LAAAALAALN

Breccia bed.

BEDODNG . Grading dourtole.




lumps of siltst/sh in sst.
beh) in pyritic section below 70.5m.

largely unbroken.

CONTACT ¢ Unassigned, at BY degrees to LCA. Abrupt.

Alt strongest (incl some carb &
Qz-ch wveins.

Unit
\

65-68m. Al sulphides

except aspy also ocour in
veinlets. .

SI/LLA,  (Cleavage in unit

/FWGTCLEWPEE.IJ?&.
varies from weak to

strong, & is strongest in
pumiceous sst b b, Rl
tleav /7 bedding.

sl

o
PRSMINCO 7 *PLORRTION HOLE No. MDA1 L
DIRMOND DRivye CORE LOG
PROJECT: TULLAH ¢ EL 22/90 MACKINTOSH DAM Vertical Scale 1 : 150 Page § of 19
DESCRIPTION GRAPHIC CODES
From Tao LITHOLOGY & RALTERATION MINERALISATION |Depth| Lithology |Structures STRUCTURES LITH |STR|ALT
510K dissem aspy @ 4.5 INAANAANS
- & .B5m.. AAARARAAS
AADALADLN
ARAAAAAR
AAAAAALD
AKAEAEA
AAALAAADL D
T B AAAAAAA
minor sphalerite minor R BEUDG, A S5. s
grlena minar chalcopyrite | vAvAvavAvAvAvd BEDODE, Gracing wphal
Sgrop in gcb a'aA a 4T e e
winlets. Best sulphs by o V‘D‘VAV‘“ I~ Scour & Hill structures 55
5o with black shale.. AAPBAAAA \also face wphole,
DISSEMINATED, miror pyrite rbvzv:vivzvzvivg
trace galena trace
chalcopyrite Basemetals in f vavavavnvavava T
q-ch veins, . <7|t\tr&v‘:\v_{"vr‘:‘v"c‘!ai"B T BETOMG. Gradi le. s
KARAARAAAS
AADMAAL AN
49.70 {76.00 SANDSTONE INTERBEDDED WITH BRECCIR INTERBEDDED WITH SILTSTONE|mSMTED, 17 pyite - 20f- 5 sst ser
INTERBEDDED WITH SHALE very minor galena very ; b bx sil
Grey, Buff, Medium grained, Fine grairmed, Bedded, Crystal, minor chalcopyrite trace b slt
Vitric, Pumiceous, Moderately Sericitised, $Slightly asenpyrite 2-3 py assoc b sh
Silicified, Volcanomict seds, mainly pumiceous feld»>gz with black shale bands 8
xyl-lithic sst & fine bx (bx frags incl felsic lavas). Some 59.5-51m & 55.7-56.2m. Bn BETODS . A 58 =
vitric partly cherty siltst, & grey/black shale. Stretched k p increzse slightly

-
LY
o

A
7

. T
; PQC"
Cy o WEOR

-
x

(



PASMINCO - ‘PLORATION HOLE No. MD1 —
- DIAMOND DRi_L CORE LOG
PROJECT: TULLAH ¢ EL 22/90 MACKINTOSH DAM Vertical Scale 1 3 150 Page & of 9
DESCRIPTION GRAPHIC CODES
From To LITHOLOGY & RALTERATION MINERALISATION |epth] Lithology |Structures STRUCTURES LITH |STR |ALT
B
BAMDED, S prite 14
‘sphalerite 17 gelena minor 20
arsenopurite Sulphs in B
diffuse bands to dlmm
//bedding. .
DISSEMIMATED., 17 pyrite
minor sphalerite
BASIC INTRUSIVE Té-0—76-08a BEDORG, A €5 s
Yellow, Green, Medium grained, Highly Fuchsitic, Highly -
Carbonatised, Strongly altered lineated mafic dyke. OTSSEMINATED. trace pyrite
CONTACT: Unasaigred, at 75 degrees to LCA. Abrupt & // dyke (Mafic dyke)..
lineation. MRSSIVE, aundant pyrite :;:.' R
|~ massve
//"UNRSSIGNED 7608 - 76-2» abundant mlema 12 ovghioes U/ bedding?.
=———=" Blpe, Brown, Medium grained, Moderately Sericitised, dwelcopyrite 14
1 86198 Moderately Silicified, Semi-massive sulphides in pumiceocus arsencpyrite Semi-massive FIRST CLERVREE. D B3. S sst |81 sor
feld—xyl sst. {+50%) ba'lhﬂlsulphlﬁs. 55/LCA (a’/!:ed‘.llrl]?. Upper o
CONTACT: Conformable abrupt, at 65 degrees to LCA. //sulphide Some cp-gn veins at high 1.3m of unit sirongly
banding. angle to sulph banding. . cleav with zones of
SANDSTONE  76-2 — 303w BISBDATED, 2 pyite 17 shearing. s
Grey, Buff, Medium graired, Massive, Lithic, Vitric, Crystal, lem in veirs. BEDOTHG, R 61.
Moderately Sericitised, Slightly Carbonatised, Volcaniclastic OISSEMDATED, 17, purite
gst. Lithic & feldrgz grains in sericitised vitric matrix. minor galena in veins. - BO [ e
50.30 190.90 Minor coarser feld-xyl sst & grey silicified (baked?) shale. A i .
* . CONTRCT: Gradational, at S5 degrees to LCA. Strongly lineated - :r
mixed zone of baked shale slivers, sst & lava material extends | DISSEMIATED, very miroe
to B2m. pyrite disseminated, some
also on fractures. .
RHYODRCITE
Grey, Medium graired, Porphyritic, Massive, Feldspar phyric,
Quartz phyric, Vitric, Moderately Silicified, Moderately
Sericitised, Lava is gz-amygdaloidal. Felds albitised. Cb-gz
veina., Weak cleavage. Mad fracturing B6-90m. 45mm mafic

s,
GO
e
AR
T )
By 'VI
-
R
-
i

w2



PASMINCO ~~‘PLORATION Ho,E No. D1
DIRMOND DRiLL CORE LOG
PROJECT: TULLAH ¢ EL 22/90 MACKINTOSH DAM Vertical Scale 1 : 150 Page 7 of iq
DESCRIPTION GRAPHIC CODES
From To LITHOLOGY & ALTERATION MINERALISATION [oepth| Lithology |[Structures STRUCTURES LITH [STR {ALT
Sericitised, Lava is gQz-amygdaloidal. Felds albitised. Cb-gz
veings. Weak cleavage. Mod fracturing B6-80m. 45mm mafic
dyke @ 90.5m (75/LCA, opp sense to cleav), with abund
microfracturing of lava on dyke margins. B
CONTACT: Unasasigrned, at 75 degrees to LCA. Abrupt.
L 90
90,90 (97.00 ACID VYDLCANICLASTIC CISSEMINATED, mingr pyrite FIRST CLERVREE. f B2, v |y ser
Pink, Grey, Medium grained, Folisted, Cleaved, Feldspar Strong. alb
phyric, Vitric, Stylolites, Moderately Sericitised, Moderately
Albitised, Largely unidentifiable, prob pumiceous, volc with v
strong shearing/cleav fabric & wispy texture. Scattered
fractured felsic lava clasts to 100mm x 30mm, & shale clast @ ./
93.4m, indicates rock is clastic. Sparsely gz—phyric. Strong e = = o FALT, A B5. Shear, fit
sil-albt alt in basal half of unit. ' N 47 clesvage.
CONTACT: Gradational, Position sl arbitrary. B
FIRST OLERVREE, R 54,
Strong. sl
= ===’ FALT, A 75, Erittle. i
\n' Cleavage.
" fo Yo %0 Y% %5 %o Yo 55
97,00 | 124.00 DACITE DISSEMINATED, very mindr I I I L ah
Pink, Grey, Medium grained, Massive, Cleaved, Feldspar phyric, pyrite ?',‘%,‘%.“',‘3,‘?',‘?',?% FIRST CLERVREE, O 75. sl sit
Highly Albitised, Highly Silicified, Mod sericitised. Felds R T 68/LCH.
evenly disteib in bland granular rock. $trong tectonic u"‘o“‘q"‘q’;‘q"q“‘g‘
deformation 105-113m {(augen texture & broken silif felds), :o:o:o:e‘:a:.:eé
deformation assoc with strongest sil-alb alt. Qz veins to I AT AR AT AR
150rnm, most abund 102-108m. Mafic dyke 99-99.3m, fuc alt, =100 S S
cleaved & oriented // cleav. . A g
CONTACT: Unassigned, at 65 degrees to LCA. Abrupt, // cleav, :6‘:9‘:6‘:;:6‘:9‘:9:'1
exact nature unclear. Basal 1m of unit is finer gr & vitric. AR ATAT
HA
VEIX, & qalera in weins, b“‘Q“Q“ﬁ“ﬁd‘Q“vﬁtﬁd
minor pyrite in veins, :o:v:“:o:a:a:oé
Coarsely wylline sulphs in o,%0,3080 By g g Bn
g-alb vers.. %ﬂ\%"\?,‘\?,"ﬁ‘\%‘f’,a\i
[ ¥ 5 %5 0 U Vo Ay
L I
o N
d‘GAOAOACAOAOAC
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GRAPHIC

MINERALISATION |Depth| L ithnlcgy

110
H120

Trace

150
sp-Ccp-gn in @@ veins..

pyrite disseminated, trace
galena in veins.
DISSEMINATED. minar pyrite
minor pyrrhotite Sulphides
increasing to 17 fowards
base, with frace ..
DISSEMIMATED, 1% puyrite
Some py stringers.

DISSEMINATED, very minor

PASMINCO ~ “*PLORATION
DIAMOND DRi.L CORE LOG

Vertical $Scale 1
Unbedded &

DESCRIPTION
LITHOLOGY & RLTERRTION

: EL 22/9¢ M™MACKINTOSH DAM
Grey, Green, Medium graired, Massive, Feldspar phyric, Quartz

phyric, Slightly Chloritised, Slightly Sericitised, Med gr
gz—-feld xyl sat, grading at approx 134m to fine

qtzo-feldspathic sat & fining downhole.

SANDSTONE

TULLAH

To

PROJECT:
124.00| 146,70

From




PRSMINCO -~ ‘PLORATION HoLE No.  MID1
DIAMOND DRi.t CORE L0G :
PROJECT: TULLAH : EL 22/90 MACKINTOSH DAM Vertical Scale 1 : 150 Page § ofiq
DESCRIPTION GRAPHIC CODES
From | To LITHOLOGY & ALTERATION MINERALISATION |oepth| Lithology [stmctrss| STRUCTURES  |LITH [STR|ALT
§T-TEIT %yl S5t; Grading &t approX TIam to TIrE = -

gtzo-feldspathic sst & fining downhole. Umbedded &
even—grained. Unaltered below 143m. Numerous irreg cb
veinlets.,

CONTRCT¢ Unassigned, Marked by sheared irreg 150mm mafic dyke
in brecciated zone.

1130}

FIRST CLERVRGE. R 60,

Weak.
Cleavage becoming weaker sl
DISSEMMATED, 1% with depth.
pyrrhotite Lesser pu.
Same po In g2 weins, .
/ BEDOING, A 52,
1140 (// the wesk cleav). =

on

B ]

(::}

o

146,70/ 159.70 SILTSTONE GRADING TO BLACK SHALE OISSEMPATED. 12 perite 5sit ser Im




PASMINCO = "SLORATION HOLE No. MD1
DIAMOND DRinl CORE LOG
PROJECT: TULLAH : EL 22/30 MACKINTOSH DAM Vertical Scale 1 : 150 Page (o of 19q
DESCRIPTION GRRAPHIC CODES
From To LITHOLOGY & ALTERATION MINERARLISATION |oepth| Lithology |Structures STRUCTURES LITH |STR (ALT
146,70 159.70 SILTSTONE GRADING TO BLACK SHALE DISEMINATED. 17 purite § st o
Grey, Black, Fine grained, Bedded, Vitric, Quartz phyric, disseminated, 1% ¥ bsh ohl
Slightly Sericitised, Slightly Chloritised, Shale sl pyrrhotite disseminated,
carbonaceous. Minor local sil alts Abund irreg ch-gz-ser-chl minor sptrlerite as
veinlets. Weakly cleaved co-chl alt intermediate dyke(?) @ stringers, Sulphs also
149.4-15¢.8m, oriented // bedding, with 2-3% po. commenly in stringers & in
CONTRCT: Conformable abrupt, at 70 degrees to LCA. Disrupted b veinlets. . 150k
by gz wveining. L 3
BEDOING, D 8I.
&/L0A. Weak bedding-// s5
| Clew wit.
BENOING, A 67. 55
159,70 164.40 SANDSTONE CONTRINING INCLUSIONS OF BASIC INTRUSIVE DISSEMIATED, minee pyrite 15O 5 sst chl
Grey, Green, Fine grained, Massive, Feldspar phyric, Quartz Minor sp-gn-cp-py in -cb BEDOING., A £5. vh ser
phyric, Vitric, Moderately Chloritised, Slightly Sericitised, veins in uppermost 2m. . Weak // cleavage. 5
Sst is finely pumiceous in places, & fines gradually downhole.
In wpper 1.5m sst contains thin irreg bands & dismembered
clots of mafic dyke{(?)} material.
CONTRCT: Conformable abrupt, at S7 degrees to LCA.
BASIC INTRUSIVE seata et
Green, Medium grained, Amygdales, Highly Carbonatised, : O
164.40] 166.00 Moder"ately Fuchsitic, 'Slighty t:h.lt;r'itised. Common cb USSEMMRTED, frace purite kNN NNR XX b qu:
velnlets., yYrryryryr
CONTACT: Conformable abrupt, at 60 degrees to LCA. Sl irreg. : EXXXXXXYX
166.001 16635 ™31 'TSTONE MIXED WITH BLACK SHALE MSEMINTED, 1% purite _____/FF"-T-'?W- astt ser
Grey, Black, Fire graired, Vitric, Slightly Sericitised, Sl e s o // bedding/cleay. Sheared fit
carbonaceaous. Strongly cleaved & deformed. HRbund cb INgprs.. mafic dje in falt,
veinlets, /Empg_ R 6S.
CONTACT: Faulted. at 7?0 derreess tn | CR. Aonealed faglt zone /27 £ alens =

£ 4 0
G O
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PRSMINCO "~~PLORRTION HOLE No. MD1 -
DIAMOND Dh._. CORE LOG
PROJECT: TULLAH : EL 22/90 MACKINTOSH DRAM Vertical Scale 1 t 150 Page (1 of iq
DESCRIPTION GRAPHIC CODES
From Ta LITHOLOGY & RALTERATION MINERALISATION |Oepth| Lithology |Struchrss STRUCTURES LITH |STR|ALT
veinlets. ST s BETOING, R 65.
CONTACT: Faulited, at 70 degrees to LCR. Annealed fault zone // 77 claa. =
cleav. - ]
- - XX K XK XX X i
168.395| 17880 “INTERMEDIATE INTRUSIVE INTERBEDDED WITH SILTSTONE INTERBEDDED | CSSEMPWED. minor prite XX X X X X X e @
WITH SHALE INTERBEDDED WITH SANDSTONE minor pyrrhotite frace | 496 % x X X X A bs
Green, Grey, Medium graired, Fire grained, Massive, Bedded, asenaprife Sulphides E %X %% %X b sh
Amygdales, Vitric, Moderately Carbonatised, Complex of alsa in ch veinlets. . XXX XX XXX b sst
conformably—intercalated intermediate—mafic dykes and/or flows FXXXXXXX
(60%), and sediments (40%). Some sst of similar composition X XX X X
to dykes/flows. Abund irreg cb veins & patches. ;cxxxxxxxxxxxxxx
CONTRCT: Conformable abrupt, at 67 deorees to LCR. F X % % X X X X
X XK X % X X X }
F 3 % X X X X X BEDODN, A B0. ]
MK KK KK NN Seds generally massive & -
EX XX XX XX poordy bedded, with mod
L XX X % X M bedding-// clemv.
b X X X X XX X
X X X X X X X X
£ X X XX X
X X % XK X K X N
EXOX X X X X X
K XK X XX X N
EX X X XXX
X XX X X XA
X
178.60( 184,30, SRANDSTONE DISSEMMATED, minore pyrite § sst @
Grey, Medium grained, Massive, Moderately Carbonatised, Locally 1-2¢. Some py in
Even—-grained. Cb wveinlets throughout. stringers. . L180[-." BEDODG, R 79.
weak bedding-// cleav, =
L 30
.
o
o
i
[T




Qoong
(EUL}“ o a)

pre _
Loca.t_on )‘fiﬁ&ﬁ?ﬂfﬁw
coords B - -

- -;—Srmnﬂze__ g [ag—RLTT_"' SRR wE |Sf°ah/,
e g B on e ST T ooy e fot
5"”"-“"?- 03 .'".°,ﬂ,m.:" TS results) - description o d?te'_MWMW 1533

.ase




DIAMOND DRILL L"O_é»:

prcject

co ords

Structure

- _-__.,_- grcunsrze.__

RL

IAZ 5

©[INCL

|Sca.[z_ -

Samples
TS results

"f",'descffp_’fﬁ_?n e

[Uogged by 7. Joevis

- [date Rbir 173

v "
I TSE |

|
‘IJ‘<<T }
.q!g;t T Bl
Pt
"]

R N T S T S S

}j\
;

SLEEILY

]
l

:
H-'l

il

i,

\
i

J
i

_-'\? -l A . . .Z".-'_ '-'. i "
SIS BRI . o T e = e - -
cvev| VA ReDAUTE -
= vV —I- - -
- vn' -
| v - - e -
- fuvf . _ -
i v
- Nyl o
R - Ve v /HJ
. .
e — 1= ,_,:h,
o




p——————" P P *:L prcyect::' : gy e T -_: _-;:_
MO D DRILL LOG-—":' K] : et belion t:;_‘_'_._":ii::——:r-—-::__?_-'TiéE':.:'_;‘.':_'
DI_A__ N ﬁ?ffdsn ﬂﬂzﬁrmsﬁ :Dwm ===

;—srﬂmﬂze N RL"' S AZ N Seale

Samptes o i |Logged by & Furwis
max Pl . e )
i ﬁ.‘ | 15 resuts| " dlescription - {date Novemser 1993

Strucfure Log 8.

2 3

% A B

_'E;':

)

e



‘\f}(

. _ (3 5} ) (? ECHG —

rm——

LTIDITI __E ProJEl.‘.f- __—_

|:DIAMOND: DRLLLOG: | o TS

, PGSQ IS'" 01‘ ‘i ‘

ZNer o |Seale

Logge.d by Jé. ?u?ws
- | date NONEMBER 1993

coords

o e 'U”grmnS'zem [ RL R . IAZ
B L SaI'nPlﬂs o e -
m | structure flog 8.4 . gmax TS results| 1~ description — -




PASMINCO . .PLORATION HOLE No. MD |
PROJECT : MACKINTSSH DA , TULAR &L 2230 DIAMOND DRILL CORE ASSAY DATA rooe 16 ot 19
SAMPLE . ASSAYS (ppm unless specified)

Mmbe | Type | Foe | R | etee ;“"/;, G | Mo | Za A1 A A 2{'_:? oy TTRad a8 T COMMENTS
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PASMINCO EXPLORATION
DIAMOND DRILL HOLE SUPPLEMENTARY DATA

Mackintosh Dam

PROJECT: 1 gah EL22/00

MDI , 1025w,
SAMPLE NUMBER. 036034
SUMMARY:

This rock is essentfially a less foliated version of ‘038033 ¥t clearly
cansists ol fragmenlts of rhyolitic devitrilies and alterep tube pumice in a
generally flner-grained vitric tult matrix In which shargd shapes are still
svident. Small, oiten broken albitized plagioclase phendcrysts, sometimas
in clots of three of four crystais, make up around 5-7 medal% of this rock,
and are dusted by vary line-grained hematite. Quartz phanocrysts (unlike
035033} are nol present. The matrix i% a strongly altered fing-grained and
inhomogeneous quartza-feldspathic intergrowth, with &l former leldspar
altered to serlcite that dalines a weak lo moderate folatlon. Two iypes of
anastomosing veinlets are present, quartz veins, and chiorite-calgite veins.

SAMPLE NUMBER: 038036 MP, 164

SUNMARY:

This is clearly & sirongly altered dyka rock, composed of < 5 modald of

fotally altered plagioclase and augnel(?) phenocrysts in a groundmass of
interlocking plagiociase laths and more granular small augite crystals, both
ot which arg thoroughly aitered. Plagioctase phenociysts and groundmass
plagioclase laths are replaced by rather coarse-grained sericits and calclte,
and augite by a very fine-grainad chlofite-quartz intergrowth. The
groundmass s heavily overprinted by calcite, and leuéoxene-altered former
FeTi oxides are quile common. A weak fraciure clsavaga is present, with
chlorite-calcita-saricite alang the discontinuous lollatlon planes. This is
probably a very altered Henty Dyke Swarm basaltic dyke. If so, It snould
have a TiO2 content >~0.75% and TifZr from 70-110.

SAMPLE NUMBER: T
SUMMARY: 03603 MBI 1S

This is a rather difficult rock 10 diagnose. It is & strongly loilated
rock composed of angular strained quanz from 0.05 10 0.5 mm across set in
a toliated sericite-chiorite matrix, The rock has a dedidediy detrital look
about I but 1 lesl that most of the quartz is $econdary recrystallized
quartz that has grown in situ in the rack, which was probably a rhyohtic
pumice of Java of somse type Relatively large opadue axides(?) are quite
common, and in places have been stralched out into the foliation. The matrix
is Intensely sericite-chlorite-calcite-alterad, follated line-grained
quartzo-teldspathic material probably afer vitric ash.

HOLE No.

MD1

PETROLOGY

MD’ ) 24T
SAMPLE NUMBER: 036025

SUMMARY:

This sampls is a quite strongly allered foliated giltstone that probably
originally had a large proportion of very fine-grained Mtric ash (ia.
tuttaceous siltstone). The vilric ash has now allered to an irresoivably
fing-grained quarizo-feldspathic material that |s pervaded by a closely-
spaced meshwork of pale sericite that defined the foliation, No {race of
shard lextures is praservad. Soma slightly coarser quartz grains, stlll less
than 0.05mm across, may have been delrltal, Howevarf, most aaslly-visible
quartz occuss within several sets of dlscortinuous anc! branching fairly
fing-grained quartz-calcite veins that cul the follation. At least one set of
thase appears (o olfsel slightly along the foliation in places and cuis it in
61hers. implying a syntectonic origin for this set of vary narrow veinlats.
The quartz-sericile-calcite alteration is quite strang, -and the foliatian
indicates recrystallization in a high-strain (faull) zone.

SAMPLE NUMBER: 036033 MO, 93ee

SUMMARY:

This roek is a very suongly follated and ahered former
quariz+plagioclasa-phyric felsic lava or pumice. The parvasive sericite
alteration and slrang foliation development of the groundmass of this rock
almost préclude any confident judgement as to whether the sample was &
coherent lava or a more vasicular and fragmental pumigeous rock. Howevaer,
one clear tube pumice fragment about Zmm across 15 st obvlous, and the
‘grain’ of the aftered groundmass suggasts to me that if was nol composed
originally of a uniform lithology. About 3 modalde of the rock is made up of
small former albitized plagloclase phenocrysts that are mainly stretched
out into the follatton and tolally altered to calcite and sericite, and around
1% is tormer quartz phenoctrysts that are rather reacted and resorbed. This
was probably a rhyoifitic pumice or pumice breccia thay has sutferad intensa
sericite-calcite alteration during recrystallization In a fault zona. Minor
disseminated pyrite is also present. :

Page [T of (9
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COP ™ PROCESSING RESULTS DRILL HOLE N'“1BER  MD 1
____ CORERECOVARY  lwmpreSTwwis [ | samrrimeoERvALS ]
[ERaac | 7o [ mec] wiee | oeems | wste| wers [wecir| wor 56 | raom | to_ | TRERTE :
g 3| 13§ 4335 3| 041 0.0
aj 83| 03] 1womo|| 33| 048 0.0
33l 43 1] ool s3] 038 0 00
43 50 0.7] 100.00 5| 048 0.00
s ea4f 1| 7ras||  sa]| 042 0.00
64 73l 1] 11| 73| o044 0.00
7al 13 3 10000 103] 051 0.00
103 133y 3f 10000 133] o43) 105 0 3e8| 000
133 183 3| 10000 163| 01 0.00
163 182] 13{ 10000| 132| 003 0.00
12| eal 1| sost| 93| oo7 0.00
18a| 198f0s5{ 11000 98| €09 0.00
198 222f208] ®542| 22| 028 0.00
222 253 a1 1000 253 o9 0.00
253| 2e7) 135 2843 287| 047 0.00
267 =293 13| »125| 83| 021 0.00
293 313 29| eee7|| 313 015 0.00
313 343| 31| 10823 243 0+ 0.00
343| 373) 3| twooo| 373 014 0.00
373| 403 3| 1oooo| 403 s 0.00 ao|  40s) 36026
403| 433 3| toooo|| 433| 007 0.00
a3z| 463| 27| =00l 463| 015 0.0
46.3 B 13] 7647 48| 014 0.00
48 493| 13| 1000 493| oo8) 48| Ss4f2o3) 273
403l s23| 3| toooo|| sz3| o8 0.00
s23| 53| 3| o000 553] 008 0.00
ssal seaf 3| toooo| s3] 04 0.00
593 e13] 3| w000 e13] o009 0.00
é13f e43| 3] w0000 e43| 0.1 0.00
s43] 73| 2l 1woo0| e73| 018 0.00
673 703 3| 1oooof 703f o015 e8s| 417|l1sa) 2ee 70| 7ie|  se027 oo
703 733 3| 1000 733 009 000| T1e 74] 36028 -
733 7e3|2s85| 9500 763| .18 0.00 74 76| 38029 C
763 793 a0s| 101e7| 73| o4 0.00 76| 7e1s| 3030 -
703 823 3| woom| e23| ©47 0.00f 7EA5| 77S| 36031 oA
seall 853l 23| seer| 53| 013 0.00 e




COF ' PROCBSSING RESULTS DRILL HOLE N''NBER WD 1

R e s e 3 R et e e B £ 4.8, OF
_ _CORBRBCOVERY  lempxesStwmie || S45. . b saveroRGnTERWALS [ _,
o || 1o | mec] sesc | oerre | scsus] oeers | weicarvon) sG | ewom | yo [ rexer#] comMmests

B5.3| @B.3| 2.05 ; 000 A

8.3 331l 0A5| 12147 . 000

gall s1a(215) saas| =l oqa4 000

913|| 43| 29l 2857 o43) 013 000

943|| e73| zas] =300 wral 021 0.00

073l 1003l 3l 10000 1002 o 0.00

100.3]| 1033l 3| 1o0.00| 1033| 007 poof 1031 1041 36035

1034 108.3|| 3| 10000 10e3) 005 000

1083 109.3|| 3{ 10000 1woal oo 0.00

wasl 112.3|| 3| 10000f t123] 003) 1121 764 fizzal 2 56

1123l 115.3|| 3] 1o0.00f 1153] €04 000

1153 1183 3l 1ooo0f 118.3| 003 0.00

1183 1213| 3] 1o000f 1213| 005 000

1213) 1243 295] @s5.00f 124.3| 013 0 00

1243) 1273| 34| 103338 w27a| o011 000

12730 1303| 3] 1ocooof 4303 0.3 0 00

1303 1333|295 @m33f 1333] o042 0.00

1334 126.3|| 3} 1oonol 3sa3| co7 000

1964 120.3|| 3] 1oo00f 1393| oo 0.00

1303 142.3|| 3] 1oo00] 1423| oo7 0.0

1423 145.3[ 3} 1cooof 1453 oos| 1438 GE5 [ 247 2 60

14531t 148.3| 3| 1o0o0] 43| coB 0.00

14a3| 1513| 3} 10000] +513| oz 0.00

1513 1543) 3] 10000f 1543] oos 0.00

1543 15734 3| 100.00]| 1573| oo 0.00

1573l 1e03f 3| 1o0.00) w03l o2z 000

1603[ 1633 2.95] 9m33] 1633| 01 0.00

163.3] 166.3| 2.05{ 10167 83| 008 0.00

1663| 1893| 3| 10000 893| 025 0.00

1683| 1723| 3| 1wooo) 23| 03 0.00

1725 1753 3| woonff 1754] 003 000

1753l 1783] 3] 10000 178.3]| 031 0.00

1783l 1e1.3]] 3| 1oo0.00f 13| 008 0.00

181,80 184.3| 3 10000f 1me3| Qo7 0 00
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Log of Hole MD2, Mackintosh Dam



7 : ! ) HOLE No. MD 2
% PASMINCO EXPLORATION
DIAMOND DRILL CORE RECORD
Page | ot 13
LOCATION | curdarid OBJECTIVE LOCATION/SURVEY DATA (AMG)
PROJECT m EL _22/’0 Grid AMG R Collar m 265-S
PROSPECT | MAckinyasy i 70 TEST BRLTON If ANSHALY CENTERED AT zpj::/:o;?ss, Northing m | 53925662 Bearing Coliar 088°S4.”
DESIGNED BY | . fokvis MD MASSIVE SULPHIDE POVTION AONS-STRIKE §F OCCURRENE esmnom | 3469374 D Coller  —45°
LOGGED BY | /7% 6’.5&1{.‘5 IN TOLABARNNE CREEK.. DH Survey Typs |SiNGLE. SHOT™ EASTMAN CAMEL Length Hole m 933
RELOGGED RESULT Depth m Bearlng Dip Depth m Bearing Dip
COMMENCED | /5. 1. 93 NO BIVIUS SaMcE FER. P ANGMALY DETECTED. CoeLAR 038-9° |-4s5”’
COMPLETED | 23-1]-93 NO  SIGNIFICANT MINERALIZATION ENCRINTERED . 3 091° | —a4
DRILLED BY | (). #old 6l 092° |—43s"
DRILL RIG LoNGYEAR. 24 S| 093° ~4]-2S
SIGNIFICANT INTERSECTIONS 124 04" | —4I°
A o m interval Comments IS1 oM’ ~-40°
18) 093-5° | -28°
SIGNIFICANT CORE LOSS POOR GROUND CONDITION ZONES
From m To m *% Lost From m Te m Condition
o 3-8 32 73 3 MoYERATELY BBiEA
97 101 |ERcrenic sy 2kt asiras Betads s oo
47! 149 JHOKEN BY SHEMS f (LEAVASE
HOLE SIZE HOLE CONDITIONS AFTER COMPLETION
Sizo Depth m | Collar Y AOUD CEMEATED IN, WITH STEEL CAP.
He Dt Steo! Casing | HO TB B .
NQ [93-3m | PYE C0ind | 40mm UNSLETED INC CASING FLACED TO BASE,
Ground Water
Wedpe
Dril Pad

PO T
AR A Y

T
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PASMINCO EXPLORATION RE HOLE No. MD 2
SUMMAR A
PROJECT : TUlLAH Et 2240 Y DIAMOND DRILL CORE LOG
Graphic Scale 1: Fage 2 of 13
From | inderval| g, Description Depth]  Graphic From merval . .
MOZ - SUMMARY LOG
- Collar: 5382566mN / 386937mE, 205.5mRL. Dip -45%  Azimuth 088.9° AMG.
0 - 52.8m: AMYGDALOIDAL FELSIC LAVA. Abundantly microfractured.
52.8 - 64.3m; MAFIC DYKES IN VITRIC SILTSTOME. Minor py.
‘_I L .‘
64.3 - 91.9m: YITRIC SILTSTONE & SHALE. Locally 3-5% py above 71.4m,
ptherwise minor sulphides.
r 91.9 - 114.0m:  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 126- 131m,
1 otherwise minor sulphides.
135.5 - 156.0m: RHYQDACITE LAVA & LAVA BRECCIA. Minor py.
L 156.0 - 171.3m: CRYSTAL SANDSTONE. 1-2% py below 165m, otherwise minor py.
175.3 - 180.7m: STRONGLY DEFQRMED & ALTERED FELSIC VOLCANIC. Mo sulphides.
1
180.7 - 193.3m: SANDSTONE, SILTSTONE & BLACK SHALE. 1-2% py, 5% above 183.2m. —I
END OF HOLE
|
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PASMINCO _XPLORATION R HOLENo. MD 2 .
DIAMOND DRILL CORE LOG
PROJECT: TuLAN EL 22/%0 Graphic Soate 1: 200 e 3 ot 13
CORE RECOVERY DESCRIPTION CODES
From |wteresl| -, | pop | From IM;NI ( Incl. LITHOLOGY, STRUCTURE & ALTERATION ) Degth wf’ﬂ:"" Struct MINERALISATION Lo [srmuer| amw |
' 0-52.75m: AMYGDALOIDAL FELSIC LAVA ad
Lithology: Grey—green & pink. Med gr. Massive. V hard. e [ E‘”
Comprises autobrecciated faldspar-phyric lava & clastic [ava breccia interflow zones (latter —] x T‘q%‘ (env)
@ 0-3.5m, & 6.9-8.9m). _ ey ﬁ'.Jj mﬂ-{dﬁ-&l
| Amygdales of calcite or qtz, typically 2mm. I N o lava
| Alteratlon: Weak oxidation to 20m. : 3 "_;g )
Strang sil-alb alt, weak chior>ser {locally mod).
" Strong to intensa sil-alb-chlorsmag alt 34-48m. —i0
. Velning: Abund veins & tiny vainlets of calclte. Some chlor veinlets. —n
_ Scattered qtz-carbtchloralb veins to 100mm, _ 3
" Structure: Minor breaking along fracts at low angle to LCA. w " f
Abuhd micrafractures {calcite or chior filled). e v 42:4‘@4.1
- Mod cleaved in & around breccia zones & at depth, —] 12_ : 3
Cleay: 50°LCA @ Bm, 22.5m (dips 89° to 108 MG}, & 32m (dips 89 to 098 MG); 55 B L N 2
"LCA @ 43:2m. P R U
Basal contact abrupt & sl irreg, with strong foliation 72 ° LGA.  Lava Is microfractured f': . ”W’;”M
adjacent to contact, " _:--: l
Mineralization: Minor dissem py. Minor dissem mag 34-49m. T ‘_'__'_:—
S
| 52,75 - 64.25m: MAFIC DYKES IN VITRIC SILTSTONE n £ i;'};
Lithology: Green—grey. » ,:v:
Siltst: A gr, massive, hard, siliceous, composed of fine velc glass. ] :":
Mafics: basalt & dolerite, green, fi-mad gr, massive, uniform. I ;"_:
Maflcs: 53.9-57.9m (dolerita, uncleaved, with fi gr selvages), 58.05-58.7m (contacts 45° & —iw );;;
60°LCA /icleay), 61.95-64.25m (contacls 36° & 80 LCA). =l
Alteration: Siltst; strong sll-alb or sil-chler-ser alt. i :': ¥ ot dgﬁ"“ ;‘E
Mafics: mod chlor, weak carb—epldote alt, T = jﬂlk' M ﬁ;
Velnlng: 56.6-57.2m: 10-20mm fibrous actinclitetremalite vein /{LCA. — _—: l ;H
Structure:  Mafic/silist contacts gen sharp but imeg & commenly marked by contorted _ * . ..: :‘"
B bedding in adjacent siltst. Some contacts faulted. %3 Z- ' v::)
Slltst partly fract & broken, mafics unbroken, N ::.',—. ~
All rocks weakly cleav (70°LCA @ 53m), except uncleaved dolerite @ 53.9-57.9m. —I* =0
- Bedding: 61° LCA @ 59.5m (dips 80° to 287 MG). —e
. Mineralization: Minor dissem py in both siltst & mafics, except: . SV o




PASMINCO . XPLORATION o HOLE No. MD 2
DIAMO DRILL RE
PROJECT: TULLAH EL 22/90 ND co LOG Graphic Scale 1: 200 Paoe 4 of |3
CORE RECOVERY DESCRIPTION CODES
From |intervell . | pop | From |u=vu| ( Incl. LITHOLOGY, STRUCTURE & ALTERATION ) Degth haloain OV MINERALISATION T e e ™
58.9-59.5m: 1% dissem & stringer py, minor stringer sp. it L doride!
— b‘h .
52,

64.25 - 91.9m: VITRIC SILTSTONE & SHALE * fidlion mo Ay ey sl

Lithology: Buff & grey. o b

Rocks largely composed of fine volc glass.

Dark grey to black sl carbenaceous siltst/shale 68.8-71.4m.

Minor fine qz—fekd sst. - 5""“"'7
Thin beds of xyl-lithic breccia with strong strstching lineation & wispy texture, @ 70.45-70.6m U o

& 71.4-71.55m (latter fines downhole). '%
Alteration: Mod carb aft {some small strelched nodules of carb in cleav). Restricted T e

patches of strong siltalb-bleaching, . .

Weak serlcilisation, strongest in bleached zone 72-81m. Vibve S'?'ﬂlq/ﬂdo

Sl chior alt, esp in uppermost 3m. T 5 Y

Velning: Numerous carb veinlets. Minor qtztcarb veins that cut & post-date the carb

u/ﬁ«lu.

vainlets,

Structure: Bedding: 70° LCA @ 65.7m & 71.3m; 72 LCA @ 79.7m.

Mod slatey cleav (rock fissile & mod broken 73-81m).
Cleav @ 91.2m: 70°LCA (dips 70° to 284" MG).

-80.85-81.8m: strong zone of anastomosing cleav / bedding, 73° LCA.

Basal contact abrupt, 20° LCA (same sense as cleav].

‘Mineralization: 64.25-68.8m: 1% dissem & stringer py. Minor cp-po in carb veinlets.

68.8-70.6m: {-2% dissem & veinlat py, trace cp.
70.6-71.4m: 3-5% dissem py in black shale & in carb veinlets,

'71.4-91.9m: ¥V minor dissem py. Minor sp-gn-cp in giz-carb veins 84-86m.

{91,9 - 114.0m: BRECCIA
|Lithology: Pale grey—green with pink patches.

To 103m: mixture of sed bx & annealed fault bx, with intercalated highty fractured grey cherty

vitric shale (largest 97.15-98.4m & 98.8-100.15m). “:
Balow 103m: sed bx, 3
Sed bx frags angular to subangular, max 50mm, av 5-10mm, incl: sil-alb alt fald-phyric —

lavas, amygdaloldal lava, qtz—feld porph lava, black shale, & fi gr unidentified volc types. L’,ﬁ\;::r&b

All In granular matrlx of fractured lekd>qiz xyls, lithic grains, chior & qiz, “ﬂ'\a

Alteration: Strong chior ait, weakening below 103m.
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E PASMINCO 'XPLORATION A HOLE No. MD2
PROJECT:  TOLLAM & 22/90 DIAMOND DRILL CORE LOG N - S o 13
CORE RECOVERY DESCRIPTION CODES
From  [macd| o | aop | From e ( Incl. LITHOLOGY, STRUCTURE & ALTERATION ) MINERALISATION umvo [srwer| uw | e

Patchy sil-alb alt.

Mod carb alt as tiny veinlets & In bx malrix (esp in fault zone above 103m). T

Velning: Irreg qtztcarbichlor veins throughout (commeon in faulted zone, where some have . rr-z&'r

been brecciated & broken up). —

Structure: Uphole-fining in uppermost 2.5m of unit (siltst/shale passing down into fine bx), ] 2 :

& in bx bed 98.4-98.8m. ™ R v Lk

Bedding: 72°LCA @ 93.1m;

Large britle fault 97-101m (badly bioken), with assoc shearing, fracturing & brecclation S

extending 91.9-103m. Most shears 45-75°LCA. Unit largely unbroken below 103m. —

Mod cleaved, locally strong below 103m (eq: 107-108m, 80° LCA). - _

Basal contact gradational — bx finas down to sst, fro

Minaralization: V minor py. Trace gn in carb veinlets. ] 22

%

114.0 - 121.0m: CRYSTAL-LITHIC SANDSTONE o Im

Lithology: Grey-gresn, med gr, massive, hard, e

Packed feld & gtz xyl grains & xyl frags, to 2mm {av 1mm).

Subord lithic grains, occasionally as small clasts to +5mm. T Hae

Some variation in grainsize Indicative of layering. R— : s »

Alteratlon: Mod pervasive carb-sil alt, weak ser—chlor-alb. ] 5“. % 3‘

Velning: I é‘:ﬁ:af;: Freccin

Structure: Sl broken & fractured. 2% - ,:_5,’:, al HJ' Aol

Med cleaved {80° LCA @ 117m). T L nERE | A bpeeia (Hafalogs]

Basal contact abrupt, 60° LCA (// cleav). —m"'r"'; , v

Mineralization: V minor dissem py. Trace sp-gn in stringers. — i ‘ﬁ'u, Iatoela

1 d Fra bgece

121.0 - 133.05m: _FINE BRECCIA —ua [ st

Lithclogy: Grey & pale grey-grean. —

To 126,15m: bx the same as unit above 114m. ] 1% :T;' E[j 1

Below vitric shale band @ 126,15-126.45m, bx is finer with cherty grey shaley matrix & e 3'5’::' N direr

several beds of grey vilric siltst (targest 128.7-129.15m). I

Mast bx frags below 126.5m comprise unlith vitrlc siltst, av <Smm, max 40mm. Ripped-up —" @ %

lumps of black shale @ 126.5-127.1m. —nt v
Alteration: Mod parvasive caib alt. Mod chlor-ser, decreasing with depth.  Patchy weak " %

sll-alb-bleaching (esp of some bx fraqgs).



PASMINCO .XPLORATION

HoLE No. MP 2

DIAMOND DRILL CORE LOG
PROJECT:  TOLLAH &22/90 Graphic Bcsle 1: 20p Poge o of |3
CORE RECOVERY DESCRIPTION CODES
From lmtervall o | pap | From lht;ulL { incl. LITHOLOGY, STRUCTURE & ALTERATION ) MINERALISATION urwo |srrvcr| aumw
Velning:

Structure: Largely unbroken.

Mod-strangly cleaved with stretching of frags.

Cleav; 57°LCA @ 121.5m (dips 84° to 292" MG).

Bedding: 71°LCA @ 126.3m & 130.25m.

Basal contact abrupt, 75° LCA.

Mineralization: 121-126m: V minor py. Trace sp—gn in carb veinlets.

126-131m: 1-2% dissem py. Minor sp-gn-pytcp in carb veinlets (very common 127.7-
127.9m).

131-133.05m: Minor py, trace gn.

123,05 - 135.5m: _SILTSTONE
Lithology: Pale grey. Vitric & quartzose.

. Alteratlon:

Velning: Abund carb veinlets.

Structure: Bedding 70° LCA @ 134.3m.

Basal contact abrupt, 65° LCA.

Mineralization: Minor dissem py. Trace sp in carb veinlets.

1355 - 144.7m: RHYODACITE LAVA INTRUDING SEDIMENTS

Lkhology: 60% lava, 40% seds.

Pale grey-green. Hard.

Lava & seds gen complexly intermingled. Some guench-fracturing of lava on contacts with
seds & some paperitic bx In places.

Lava massiva, med gr, vitric, with abund feid phenos and lesser fine gtz phenos. Rare giz
amygdales.

Seds incl grey siltst/shala, xyl sst, & pumicecus bx.
“Alteration: Lava strongly silif. Weak sar-chlor alt.
‘Veining: Abund carb microveinlels. Scatterad qz—carbxchlor veins.,

Structure: Lava highly microfractured with no obvious cleav.

: Some cleav developed In sed zones.
: Basal contact abrupt & irreg.

Mineralization: Minor dissem py.
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: ' PASMINCO _XPLORATION D! HOLE No. sz
e ary 1A DRI
PROJECT: TuuAH EL2-‘-'-/90 DIAMOND LL CORE LOG Graphic Bcale 1: Poe 7 o |3
CORE RECOVERY DESCRIPTION CODES
From |itervad| ., | pop | From |H:'-'| ( Incl. LITHOLOGY, STRUCTURE & ALTERATION ) Depth| |y l“"""" Struct. MINERALISATION U0 {srmper| A

144.7 - 156.0m:_FELSIC LAVA BRECCIA

Lhhology: Pink & pale green. Hard.

Moncmict bx, made up of quench-tractured frags (to 100mm) of felsic lava (idantical to unit

above), in strongly—foliated vitric malrix containing feld & gtz xyls, pumnice & minor grey silty

to shaley material.

Evident most lava frags were hot when they contacted the sed material.

Some lava frags highly gtz-amygdaloldat,

147.4-148.35m: fractured lava (large block?).

Several mafic dykes to 600mm,

120mm band of grey vitric shale @ 147.35m, 75° LCA.

Alteration: Strong sil-alb alt (esp of lava frags). Mod ser & weak chlor-carb alt.

Mafic dykes strongly co—sertfuchsite alt.

Veining: Abund carb microveinlets. Several qtz-carb veins.
Structure: Broken 147.1-149m by shears /cleay. Otherwise unbroken.

Bx matrlx and mafic dykes (but not lava frags) affected by very strong cleavage/shearing

fabric (both gtz & fald xyls siretched & deformed, and some mafic dykes dismembered).

2ones of microfracturing.

Cleav: 55°LCA @ 151.1m (dips 85° to 252 MG).
1 Basal contact difficult to distinguish ~ poss structure (strong shearing).

Minerallzation: Minor dissem py. Trace sp-gn-aspy in gz veins.

5% py & 1% sp—gn in 120mm grey shale band @ 147.35m,

156.0 - 164.8m: FELDSPAR-CRYSTAL SANDSTONE

| Lithology: Pale pink. Granular.

Abund feld xyls, often fragmented or stretched into augen shapes.

Minor small gtz phenos. Rare small frags of felsic lava above 161m.

T

Allin silty silicecus & sericitic matrix. R

AL 161.9m, 100mm carb—luc alt mafic dyke 60° LCA (/f cleav). —

Aleration: Mod alb-ser(+sil) alt (strong at top, decreasing with depth).

Veining: Common gz—dolomlite veinlets at high angle to cleav, with some veinlets fractured

& broken up.

Structure: Grainslze decreasing with depth.

Strongly cleaved {s| weakar at depth). Unbroken. —t

Cloav: 60°LCA @ 158m; 65° LCA @ 164m,

Basal contact abrupt - marked by irreg S0mm carb-fuc alt mafic dyke & strong shearing.



N PASMINCO IXPLORATION ~ HOLE No. MD 2
PROJECT: TUM 52 2270 DIAMOND DRILL CORE LOG s g« i3
CORE RECOVERY DESCRIPTION CODES
From |mtervs| . | pop | Feom | iterval { incl. LITHOLOGY, STRUCTURE & ALTERATION ) Dopth um“':"““ struct. MINERALISATION Lo {sruct| Aurw

' Minerallzation: Minor py. gn, sp, aspy, mainly in qiz—-dol veinlets.

164.8 ~ 171.3m: FELDSPAR-QUARTZ CRYSTAL SANDSTONE
Lihology: Grey. Med gr. Massive. Hard. V aven—grained.

Densely—packed abraded feld & gtz xyl grains (av 1mm), in subord (washed) sericite—chlorlie—
silica matrix that incl small amount of carbonaceous shaley material. Rare small frags of
black shale.

Sheared vitric slltstone 164.8-165.1m, & black shale 165.1-165.4m.

Alteration: Weak sil-ser—chlor alt (locally mod).

Veining: Qtz-carb (scme dolomite) veins throughout.

Structure: Largely unbroken.

Bedding @ 165.3m, 70° LCA (dips 75" to 285 MG}

Med cleaved J/f bedding. Cleav much weaker than in unlts above (& below).

Basal contact abrupt, 65° LCA {Jf cleav).

Mineralization: 164.8—-165.4m: 2% dissem py. Trace gn-sp.

165.4-171.3m; 1% py. Minor sp—gn in gtz—carb velns. 35xBmm nodule of massive py @
167.6m.

Minor leucoxene throughout.

171.3 — 180.7m; DEFORMED & ALTERED ZONE IN

FELDSPAR-PHYRIC VITRIC YOLCANIC
Lithology: Pale pink & khaki. Med gr. Massive. Hard.
Unidentifiable, strongly sheared vok with deformed feldspars {commonly augen-shapad), in
vitric matrix.
Al base deformation decreases & evident here rock is vitric feld-xyl sst.
150mm carb—fuchsite ait mafic dyke @ 171.5m, 70° LCA (// cleav).
AHeration: Mod sil-alb—ser-bleaching alt. Waak chior alt,
Velning: Qtz—carb—chlor veins.
Structure: Unbioken.
V strong cleavage/shearing fabric (70° LCA)}, decreasing markedly at base.
Basal contact abrupt, along cleav @ 68° LCA.
Minerallzation: Minor py.

s



., PASMINCO . XPLORATION
DIAMOND DRILL CORE LOG

HOLE No. MD 2

PROJECT: TUwAH EL 22/90 Graphic Scale 1: Page T o |3
CORE RECOVERY DESCRIPTION CODES
Fr:n hl:“ P RQD Fl':l‘l hl:'i ( incl. LITHOLOGY, STRUCTURE & ALTERATION ) Lit 'Gr:phlc Struct, MINERALISATICN LTHO |STRUCT| ALTN

180.7 - 193.3m: SANDSTONE, SILTSTONE & BLACK SHALE

Lithology: Dark grey to black.

Seds incl: fine volcaniclastic sst: vitric feld—qtz xyl sst; grey siltstone & grey to black
carbonacecus shale.

To 183.2m sst is vitric {pumicaous?). with deformed fald>>qtz xyls & minor lithic frags.
Below 183.2m sst more washed & granular, with feld=qtz xyl grains, lithic grains,
carbonaceous threads & little vitrlc component.

Alteratlon: Mod ser-bleaching above 183.5m, below this essantially unalt except for mod
pervasiva carh alt (esp sst).

Veining: Common carb veins. Vains of pink calcite @ $80.7m.

Structure: Regularly bedded. Med cleaved above 183.5m, decreasing markedly with depth
to v weakly cleav at basa.

Bedding: 76°LCA @ 182m; 75 LCA @ 185m.

Downhale fining in sst/siltst band @& 182.5m.

Mireralization: 180.7-182m: 5% py, trace sp—gn, dissem /f bedding- cleav, commonly as
augen of massive sooty py to 30x5mm.

182-182.9m: 1% py.

182.9-183.2m: 10% dissem sooly py, trace sp-gn, in cleav sericitic siltst with 100—150mm
bleached mafic dykes on either contact.

183.2-185.6m: 2% dissem & stringer py.

185.6-193.3m: 1% py.

END OF HOLE
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PASMINCO LXPLORATION ) HOLE No. MD 2
DIAMOND DRILL CORE ASSAY DATA
PROJECT : TuwAH &L 22f90 Page 10 of 13
SAMPLE ASSAYS (ppm unless sgocil'iod)
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_ PASMINCO EXPLORATION
PROJECT : m"w‘“""";';' DIAMOND DRILL HOLE SUPPLEMENTARY DATA

HDQ— Ems;u PETROLOGY
¥ .
SAMPLE NUMBER: 036038 ’

SUMMARY: _

This Is a texturally wall-preserved plagloclasae-phyric dacitic 1o
rhyalitic lava that was originally glasay. Albltized plagioclase phenocrysis
make up around 5-8 modal% of the rock. | doubt that glartz phenocrysts
ware present in this rock; the few that might quality ate compound grains
made up of lour or five crystals that probably grew in sltu in the rock during
altaration and recrystallization. A few small augite phenocrysts are
chiorita-aliered, and small FeT! oxides are leucoxene-altered. The glass has
recrystallized to a relatlvely homogeneous mosal¢ inlergrowth of quarz
and albite that is speckled with chiorite, sericite, and fnd opaques. An
irragular, non-orientated fracture set pervaded by saricite is present, and &
tew foliated chlorite-calcite veins are alao present.

SAMPLE NUMBER: 036039 Mp2, SS-bum

SUMMARY:

This is a remarkably wall-prazerved, uncleaved basallic lava or
shallow dyke rock. it has a holocrystalline subophilic texture defined by
quite large euhadral fresh augite euhedra and subhedra, often partially
gnclosing sericitized plagloclase crystals, in a groungmass of sericitized
plagioclase laths, leucoxene-alterad FaTi oxides, and chloritg-actinolito-
altered mesostasis. Abundant interstitial . quartz, some containing euhadral
actinolite-hornblende crystals, is probably lale stage primary in origin. This
‘is probably another Hanty Dyke Swarm basalt {(see 036037}).

SAMPLE NUMBER: 036040 M)Z ’ ,3(,.‘L,H_
SUMMARY:

This was a glassy plagloclase-phyric rhyodacilic to rhyolitic lava.
Plagloclase phenocrysts are albitized, and make up aboit 3 modal% ot the
rock. The remainder is made up of a ragged quartz-feldspar intergrowth
afler glass, wilh traces of a former spherulitic texturé tn places. An
irregular fragiure network deflned by intense localizad sericite alteralion
is preseni, and a few late-stage cross-culting quartz«calcita veins transect
the sericlte-detined [ractures. Dissaminated small pyrdie grains are
present, but modally insignificant. it is possible that ﬂné groundmass of this
sample has sulfered weak silica-alteralion. '

HOLE No.

MD2
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CORE PROCESSING RESULTS DRILL HOLE NUMBER rod 2
_______ e e S S S i S i loge 12 o} 13
FroM | To_ ][ mec| smec || owepre | msoes] psvre Jwacur] vor | s | rrom | o | yicker# ] commemrs

000 280| 07d] 1842| SE0f .14 G.00 | |

380| @90|300) @877 €80 003 0.00

gon|| 1000f 300| @e77| wool 014 G.00

10.00[ 13.10{ 3.10] 10000 13.10] 013 0.0

13.10| te20| 290] 9355 t620] o022 0.00

16.20( 12.30| 3.10] 10000 1930] 0.4 0.00

19.30| 22.30( 3.00| 10000 2230) 020 0.00

22.30| 25.30( 285| @300 2530] 005 0.00

2530( 28.30) 3.15| 105.00] 2830| 008 0.00 |
28.30( 21.30{ 3.00| 10000 3130| 0.0 | 000} 3040 3070] 36037 PETAOLOGY & LITHOGEOCHEM
2130| 24.30( 295| 2333) 3430] 013 . 0.00

3330| 37.30( 305| 10167 3750] 240 3520  F41| 127.00) 2.69

70| 4030| 300| 10000 4030] 2.5 0.00

40,30 42.30) 3.00| 10000 4330] o020 0.00

asao|l 4e30f 295] @833 4630) 053 0.00

45.30|| 49.30] 3.00| 100.00( 4330| 0.19 0.00

4230) s230{ 3.00| 10000 5230] 6.8 0.0

5230 55.30) 280| 9333 55.30| 023 0.00

5530 5R.30f 3.05] 10167) 58.30| 023 000 5550 5575 36039 PETROLOGY & LITHO

53.30) €1.30{ 3.00] 100.00f &1.30) 0.13 1| 000

61.30| 84.30{ s00| 10000 &4.30| 005 0.00

6430 67.30{ 3.00{ 10000 &730| 006 0.00

57.30[ 70.30f 3.00] 10000) Fo30| 005 0.00

70.30) 7330 290] ®657) v330f 007 0.00

7330 7saof zo00l 10000 7530| 004 0.00

7530 7e.30[ 1.00| 10000 7ed0| 003 v540| 39| 124.00] 2.73

76.30] 7230 300| 10000f Fa30| 008 0.00

7e.30{ s8z230f 310| 103.33] =230| o004 0.00

p2.a0f Bs5a0f z8o| 9333 8330| oo7 0.00 ”
m5.30| ea30f 300| 1o0.00| BB30f oC1 2.00 b
AR.30| 2130 3.00| 10000 @130f 007 0.00 it
3130 94.30{ 00| 10000 2430) 0.2 0.00 o
94,30 ©7.30{ 3.00| t00.00f 97.30) 0.10 0.00 .
o730 ga1of 1.70| @444 v9.10| 009 £0.00 o
93,10 100.30) 100} 8333} 100.30] 0.9 0.00 “
100,30} 103.30 280] 9667) 10330] 007 0.00




CORE PROCHSSING RRSULTS DAEHL HOLE MUMBER mi

. _CORERBCOVERY |smgymxStmmits T A R )
[ mrost | 1o | ue:] seec | mepra ] ue s | rrose || To [ TRRT# | COMMENTS
103.30) 10830 2003 100.00Q) 106.30 .00
106.30| 109.30( 310§ 103.33| 108.20 Q.00
102.30) 112.30( 290 95.67| 112.30 . Q.00
11230 115.30 280] 9667 11530 008§ 11250 478 || tY7.00) 269
115.30) 118.30) 210§ 103.33|| 11630 o008 Q.00
118.20) 120.0Qf 1.70] 10000\ 12000 003 .00
120.00) 120404 0.40 100.00| 12040 Q08 Q.00
120400 12130y o¥a| 7778 12130 010 Q.50
121.30( 124.30f 3.00| 10000 124.30] 007 .00
12430 12730 280 9667 127301 001 : Q.00
1273011 130301 3.00| 10000 130301 ©05 0.00
130.30) 133.30) &.00| 10000\ 13330Q| 008 0.00
133.30( 136.30p 3.00| 100.00| 13630| Q.08 .00
136,30 138.304 2.85] 29.33| 139030 003 2,00
139301 142.305 2.00| 100.0Q) 14230 008 Q.00
142.30| 145.30f) 3.001 100.00) 14530| Q.13 (.00
145 30( 148304 3.00 ]| 100Q00| 14830 Q11| 14550 563y 317.000 &7
148.20|| 150.70¢ 2.40| 100.Q0( 15070 ©.1° Q.on
150.70) 151.30) 050 ®3.33) 15130} 0.13 .00,
151.30(| 154.304 210 103.33| 154.30] 0.13 (.00
154 30| 157.30) 280 9687 | 157.30fF 0.23 (.00
157.30| 180.30) 200 10000 160.30] Q.13 .20
160.30| 163.304 2.00| 100.00) 16330} 0.0 naa
163,30 166.30( 3.00| 10000} 18630} 0.18 D.Q0C
166,30} 189.30( 3.00| 10000 189.30f 0.10 C.oo
169.30) 172.30{ 3.00| {0000|| 17230 005 C.Q0
172.30] 17530 2.00| 10000) 17530} 0Q.OF Q.00
175.30| 178.3Q]| 3.00 100.00| 178.30] 0.11 .00
178.30| 1891.308 3.00| 10000| 18130} Q.05 Q.00 18070 182.00 36041 ASEAY
181.30| 184 30| 3.00| 100008 189430} 013§ 182.30 FTON 271.00) 284 | 182900 16325 36042 AS5ELY -
184201 187.30( 2951 98.33( 1687.30} 0.08 ' 0.00 \:3
187.30| 180.30| 3.00| 10000 12030 003 (.00 E:,
180.30( 193.30f 2.9% 2833 193.30] 01g (.00 ’m_
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APPENDIX 3

Log of Hole MD3, Mackintosh Dam



HOLE No. MD 3

% PASMINCO EXPLORATION
DIAMOND DRILL CORE RECORD
Pooe | o [3
LOCATION TASMANIA OBJECTIVE LOCATION/SURVEY DATA (AMG)
PROJECT TULLAR EL Grid AMG AL Coller m ~ 209.|
il Hmmi/jo To Ferimd-uf sSuLPHIDE INTERSECTION M HBE MDI nortra m | 53326702 Bearing Cotr 050"
oesioneD oY | 76 fois TACING ACCOUNT BF INPICATIONS & SoUTHELLY FLONGE eastrs 296956 € v coter —74.°
oA MMM SUR/EY. :
LoGaeD BY | 775 fuRvss DH Survey Type SHOT EASTRAN Length Hole m  239. o
RELOGGED RESULT Depth m Bearing Dip Depth m Bearing Dip
COMMENCED | 29M AP 19M. NO SAGNIFICANT MINERALI ZATTION INTERSECTED COLLAR 090® | -74*
COMPLETED [|2TH MAY (994, 30 of" | -72°
DRLLED BY | ). HBW) 60 o17°  |-7075°
DRILL RIG ZoNeveAR 3% 90 os° |-67-5°
SIGNIFICANT INTERSECTIONS (#m) 120 033° |-¢4's°
From m Tom | Imemeal [ gy Aa Comments 1So og2"  |-¢él-7s°
139 403 | 13 | 163 |0-0lC ’o-ﬁ-t—p w carlbmals veinbbs %0 of2° | -é0°
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PASMINCO EXPLORATION ba HOLE No. MD 3
PROJECT : HACKINTOSH D, Tl & I MMARY DIAMOND DRILL CORE LOG L -2 1a
From | interval cog, Description Depth|  Graphic From | ™are!| code Description Depth|  Graphic

SUMMARY LOG - MD3

0 - 52.0m: AMYGDALOIDAL FELSIC LAVA
Basalt dyke 25-31m

52.0 - 93.6m: YITRIC SILTSTONE/SHALE & MAFIC DYKES
Minor py. Locally

93.6 - 109.15m: FOLTATED EPICLASTIC BRECCIAS

Minor py.

109.15 - 146.2m:

146.2 - 156m: FOLTATED VITRIC EPICLASTIC BRECCIAS
1-2% py.
156 - 160m: ALTERED SHEAR ZONE
Strong silica-albite alteration. Trace py.
160 - 181.3m: FOLIATED PUMICE BRECCLA
Trace py.
181.3 - 192.6m: BASALT DYKE
No sulphides.
192.6 - 229.6m: FELSIC LAVA & BASALT DYKES
Trace py. Minor gn in gtz veins.
229.6 - 239.0m: YITRIC TUFF & YOLCANOMICT SANDSTONE
Trace py.
END OF HOLE
Comments:

a) Much of sequence strongly foliated
of pre-lithification deformation.

injected into unlithified sediments and subsequently disrupted.

b) Henty Fault not legged in the hole.
contact between Mt Block Volcanics

FOLTATED SILTSTONE/SANDSTONE & WAFIC DYKES
Lykes fuchsite altered. To 2% py-po. Trace cp, rare sp.

with 1-2% py- Elsewhere, minor py.

3% py in black shale.

IN RHYODACITE BRECCIAS

and sediments commonly display evidence

Some of the fuchsitic mafic dykes were

Lithalogically, its position (the

and Farrell Slates}), is between 52-949.

I
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e
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PROJECT : MACKINTOSH DM, TOLLAH EL :.3/90

PASMINCO wAPLORATION

DIAMOND DRILL CORE LOG

Graphio Scale_1:

CORE RECOVERY

DESCRIPTION

From
m

ntorval
™ Y ROD

From Im:ul { Incl. LITHOLOGY, STRUCTURE & ALTERATION )

h 3

o E4rainsize.

LOG OF HOLE MD3

0-5m: ROADFILL

5 - 25.35m: AMYGDALOIDAL FELSIC LAVA

'7'log s

Lithology: Grey-green (pinkish at base). Med gr. Massive, Hard.
Fald—phyric lava (felds albitized, av 1-2mm}.

Abund carb & chlor amygdales, av 2-4mm.

Fi gr green foliated mafic dykes @ 14.45-14.85m (40°/LCA) & 16.05-16.4m
{45°/LCA), both /#ol.

Alteration: Mod-strong sil-alb>chlor, v strong below 23m,

Ox on fracts to 18m. Carb leached to 18m.

Dykes strongly carbonatized.

Velning: Reg gtz-carb {tchlor or alb) velns. Minor tiny chlor velnlets.
Structure: Weakly foliated, 40°/LCA @ 5.5m, 45°/LCA @ 17m.

Fractured & broken.

Basal contact abrupt & ireg, 55%LCA (//fol), dips 40° to 312°AMG.,
Mineralizatlon: Limonite on fracts to 18m. Minor dissem py (lava & dyKes}.

25.35 — 31.2m: BASALT DYKE
Lithology: Dk green. Figr. Massive. Uniform.

Alteration: Mod chlorite-carbonate.

Velning: Minor gtz-carb veins & carb veinlets.
Structure: Weakly foliated (35°/LCA @ 27m). Unbroken.
Basal contact sharp, 37°/LCA, /fol.

Mineralization: 1-2% py, dissem & In stringers.

Magnetic due to v fi gr mag.

31.2 - 52.0m: FELSIC LAVA
Lithology: Greenish—-grey with plnk zones. Uniform. Hard.

Fl-med gr sandy-text volc with indistinct feld phenos av 1mm.

Similar to lava above 25m but finer gr & less amygdaloldal (patchy calcite or
chlorite amygdales av 2-4mm, to 15mm).

Chlor—carb alt fil gr basal dyke @ 48.9-49.45m (15-30°/LCA, //fol).

Alteratlon: Mod sll-alb—chior. Patches to 1m of strong sh-alb-bleaching assoc

with qtz—carb velning.
Velning: Qtz-carb(>chlortalb) veins to 200mm.
Structure: Weakly follated (stronger than in lava above 25m).
Fol: 35°LCA @ 36m, 45°/LCA (@ 44m).
Sl fract & broksen.
Basal contact abrupt, 50°/LCA (/ffol) dips 47° to 347°AMG. A 1° depositional
surface with tiny apophyses of lava into seds,
Mineralization: V minor dissem py.
| [




PASMINCO haPLORATION D HOLE No. MD 3
DIAMOND DRILL CORE LOG

PROJECT : MACKINTOSH JA#, TOLLAR EL 22/9%0

Page 4 of |3
CORE RECOVERY DESCRIPTION - EomevERa—
P || e | el | e e ( incl. LITHOLOGY, STRUCTURE & ALTERATION ) Depth [ | = s 7

'52.0 — 70.3m: MIXED SEDIMENTS & MAFIC DYKES

Lithology: Interbedded creamy—grey vilric (silic & sericitic) sliist/shale, grey-
black carbonaceous shala, & gray-green strongly follated eplclastic breccia

(stretched volc>sed frags in fine sitty matrix).
Black shale & bx only presant below 58.7m.

Bx frags incl felsic volcs & glass (some pumice), also lumps of shalae.

Dykes {all grey—green, amygdaloldal, foliated, non-mag, sub-//ffol):
56.3-58.05m, intermed-mafic, 35°LCA, 100mm gtz vein at base.

63.7-65.6m, 45%LCA (fault at base}, lump of Included siltst @ 65.4m.
68.75-70.3m, 45°/LCA (fault at top contact).

58.3m; 50mm mafic dyke urlike above: creamy (highly bleach), homblende—
phyric, minor fuchsite & dissem py, 30°/LCA (sub—//fol).

Alteration: Patchy. Mod ser-chlor-carb (incl carb spotting in vitric siltst/shale}.

Dykes strongly carb. Local sillf {eg: upper 2m of unit).
Velning: Scattered carb>qgtz veins & veinlets. Common chilor veinlets.

Stricture: Bedding: 50°/LCA @ 54.3m (dips 65" fo 257°AMG), 45°/LCA @ 63m.

Mod bedding-// foliation, strong below 62m (esp in bx bands).
Soma soft-sed deformation.

Several thin cataclasite bands 70-80°/LCA @ 58.2-59.2m, annealed by vein gtz or

containing frags of vein qtz. Mod fract & broken here also.
Basal contact abrupt, 45°/LCA (pase of dyke).

Minerallzatlon: 52-60.6m: Miner to 1% py>>po, dissem & stringers (2% dissem

py>po 54.3-55.05m).
60.6-61.75m: 2-3% fi gr dissem py in black shale.

61,75-70.3m; Minor to 1% dissem py.

70.3 —- 88.6m: VITRIC SILTSTONE

Lithology: Fawn. Figr. SIbroken.
Massive, faily uniferm sericitic rock with thin pale grey shatey beds.

Alleratlon: Mod sericitized & bleached, lesser patchy sil-alb.

Yveak carb spotting 77-81m.
Velning: Common lrreg veins & veinlets of (Fe/Mn) calcite (xqtz—chlor),

Some pink calclte In basal 1m.
Structure: Bedding: 46°/LCA @ 74.7m (dips 65°/LCA to 267°AMG).

Bedding gen deformead by strong bedding-// foliation (47°/LCA @ 87.5m).

Shear @ 82.1m, 50°/LCA (/fol).
Basal contact 10mm annealed cataclasite, 70°/LCA (opposite sense to fol).

Sipgie

Mineralization: To 74m, & 82-83m: Minor to 1% dissem & veinlet py.
74-82m & B3-88.6m: Trace py.




PROJECT : MACKINTDSH Drsl, TOLLAR EL 2290

PASMINCO EXPLORATION
DIAMOND DRILL CORE LOG

CORE RECOVERY

DESCRIPTION

From interval . From
o pd e ROD m

irlorval
m

{ Incl. LITHOLOGY, STRUCTURE & ALTERATION )}

D HOLE No. MD 3
Seals 1: Page & of /3
: Lﬁ'.g_-_’g'l:diﬁsfie’_'_ R el [ S
e |log. % Sdrr\F[f.s I -
3 "3 3 e TsresuLts vl

™ men

* Mineralization: V minor dissem py>po.

88.6 — 93.6m: GREY VITRIC SILTSTONE [/ SHALE

Lithology: Similar to abave unit except for colour & sl finer grainsize.
Alteratlon: Mod sericitized.

Yeining: Common qtz- carb veinlets, ireg & at all angles. Rare pink calcite in
these velns.

Structure: Bedding 45"/LCA @ 91m.

Bedding gen obscured by the strong bedding—// fol. Si broken.

Basal contact abrupt, brittle fault (7Omm cataclasite) 70°/LCA, sub//fol.
Mineralization: V minor dissem py. Rare gn,

93.6 — 109.15m: FOLIATED VOLCANOMICT EPICLASTIC BRECCIAS
Lithology: Grey. Pale pink in upper 5m.

Varlable unit, deformed by comblnation of soft-sed & post-lith tectonlcs.

Several open framework bx pulses, with altered, stretched, wispy, deformed frags
in sandy gtz-serlclte matrix.

Fine Interpulse zones @ 95.8-96.3m (sst), 97.75-98.85m (siltst & black Shale)
100.1-100.45m, 101,45-102.6m (siltst).

Bx'frags Incl: sil-alb alt felsic lavas, sericitic felsic volc glass (incl prob pumice),
ble—ser—carb alt vitri¢ siltst/sst, & minor black shale.

Frags {coarsest & most abund at top of unit}, av +15mm, rarely to 80mm. Below
102.6m frags av <10mm (fo 25mm).

Alteration: Weak—mod carb-ser.

Mod sil-ser-alb in uppermost 5m.

Velning: Veins & veinlets of carb (Fe/Mn calcite).

Structure: Downhole fining in ssY/siltst @ 97.75-98.15m & 98,2-98.45m, & in bx
puise below 102.6m.

Bedding: 43°/LCA @ 100.3m.

Bedforms commonly disrupted (eg: lumps of interflow seds in bx).

Strong bedding-// folialion. S0°LCA @ 101m {(dips 70° to 282°AMG).

S| broken 98- -100.5m by weak shears //fol.

Basal contact, abrupt (bedding), 48°/LCA.

Mineralization: Minor dissem & veinlet py.

109.15 - 122.9m: MASSIVE VOLCANOMICT SANDSTONE

Lithology: Grey. Massive. Uniform & even-grained. Unbroken.

Fine vitric sst, comprising volc glass, feld xyl grains (max 2mm, gen <1mm), &
lesser voic gtz

Aleration: Woeak serkite-carbonate.

Velnlng: Veins & veinlets of carb (Fa/Mn calcite) + gtz.

Structure: Single massive sst pulse, fining downhole. Only bedded below 122m
(43°/1.CA).

Mod follated (48°/LCA).

Basal contact gradational.

| {




PROJECT : HACKINTOSH DAM, TULLAW &L 22/90

PASMINCO EXPLORATION

DIAMOND DRILL CORE LOG

)

Graphic Scale 1:

CORE RECOVERY

DESCRIPTION

e
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m

Intorval
m

)
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122.9 -148.2m: FOLIATED SILTSTONE/SANDSTONE & MAFIC DYKES
Lithology: Grey. Dykes lime green. Largely unbroken,

Disturbed & deformed fine sediments cut by fuchsite-aitered mafic dykes,

Mainly interbedded vitric siltstone & fine volcanomict (feld>qtz) sst.

Minor grey/black shale & epiclastic breccia (largely comprising frags of
dismembered fine sed beds).

Fi-med gr foliated mafic dykes often complexty intermixed with host seds & poss
emplaced while seds unlithified. )

Largest dykes (all /fol): 130.8-132m (50°/LCA, 50% included seds), 136.3-137.6m
& 137.9-138.25m (45°/LCA), 138.5-139m (40°/LCA).

Alteratlon: Weak-mod sericitex>sil-carb.

Carb conc in coarser sst & bx. Sil conc in deformed zones around dykes & below
142m.

Mafic dykes strongly bleach-carbonate-fuchsite altered.

Velning: Carb (xqtz) veins & veinlets {(carb Fe/Mn rich in & around dykes),
Structure: Bedding: 48°/LCA @ 126m (dewnhole-fining), 43°/LCA @ 132.6m -
{downhole—fining, dips 75° to 287°AMG), 43°/LCA @ 143.5m. Downhole fining
@ 144 .7m,

Bedding deformed by both soft-sed disturbance (eg: pull-aparts), & locally-strong
bedding—// foliation.

Both deformation types strongest around mafic dykes @ 129-140.6m, incl; gtz—
ser schist zones, annealed cataclasite & foliated pull-apart bx zones.

Basal contact abrupt (bedding), 43°/LCA.

Mineralizatlon: 122.9-132m: Minor dissern py>po.

- 132-136.3m: 2% dissem & veinlet po>py, minor cp. Rare sp in gtz veins.

136.3-139m: Minor dissem & veinlet py-po. Rare sp in veinlets,
139-140.3m: 2% po-py-cp, mainly in carb veinlets.
140.3-146.2m: Minar to 1% dissem & veinlet po-py. Rare sp in veinlets,

146.2 - 156m: FOLIATED VITRIC EPICLASTIC BRECCIAS

Litholegy: Greenish-grey with pinkish zones. )
Strongly foliated & deformed epiclastic breccias with thin intercalations of vitric sst,
siltst & shale, some of which are small rafts.

Wispy stretched frags of feld--phyric volc glass (poss pumice}, av 5-20mm.

Minor more-equant felsic vele & sed lithics av 5-10mm.

Fine sst matrix of granular gtz-sericite containing 1-3mm felds.

- In places unit comprises complex of smeared small lumps & lenses of siltst/shale

in sst, suggesting seds highly disturbed while unlith.
Strongly follated carb-bleached mafic dyke @ 151.65-151.85m, 50°/LCA (// fol).
10mm sheared mafic dyke @ 150.65m.

[~ Irreg lumps and bands of amygdaloidal mafic (dyke?) @ 154-154.5m.

Alteratlon: Mod sericite-sil-alb—carb-chlor,

Vvelning: lmeg carb (xqiz) veinlets.

Structure: Bedding 50°/LCA @ 148.8m (dips 67° to 287°AMG).

Strong bedding-// foliation, 50°/LCA,

Largely unbroken.

V gradational (rather arbitrary} cantact at base - felsic lava frags appear around
155m.

Minerallzation: 1-2% (varies) fine dissem py>po, often in small patches /ffol.
50mm interval @ 151.45m with 2-5mm bands of sooty py //fol.

e e R arinsizel
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PROJECT : MACKINTOSH DAM | TULLAH EL 22//50

PASMINCO . XPLORATION

DIAMOND DRILL. CORE LOG

CORE RECOVERY

DESCRIPTION

From
m

ntgrval
m

Y

RQD

From ||mn-|L
m m

( incl. LITHOLOGY, STRUCTURE & ALTERATION )

Depth

.158-160m: ALTERED SHEAR ZONE IN RHYODACITE LAVA BRECCIA

Lithology: Pink. Med gr.

Elongate lumps, augen, & tiny frags of microbrecciated gtz—feld-phyric lava, In
highly foliated qtz-sericite contalning threads & bands of sheared mafic dyke
materlal. Largest mafic dyke @ 158.15-158.45m.

Alteratlon: Strong sil-alb>ser—carb (carb |s Fe/Mn type).

Mafic dykes strongly bleach—carbxchlor,

Velning: Minor lensy veinlsts of qz—carb.  Abund microfracts filled with carb.

Structure: Strongly sheared (80°/LCA) and microbrecciated, Shearing intensity
decreases towards top and bottom of zone.

St fract & broken 157.7-158.5m (foliation s! contorted 157.7-158m).

Basal contact v gradational & rather arbitrary.

Mineralizatlon: Trace dissem py.

160 — 181.3m: FOLIATED FINE FELSIC PUMICE BERECCIA

Lithology: Pale grey with pink tinge above 170m.

Strongly foliated massive & uniform fragmental felsic volc.

Composed largely of fine pumice frags, with fractured & augen—shaped feldspars
scattered throughout {av 2mm).

Minor felsic lava & other volc lithics, most common & larger {to 30mm) at top, rare
& smaller (Smm) towards lower contact.

Dk green fi gr amygdaloidal basalt dyke 170.35-173.4m, 50°%/LCA (//fol).
Alteratlon: Mod-strong ser-sil»alb-carb.

Basalt dyke strongly chlor-carb.

Velning: V minor qtz—carb veins & carb veinlets.

Structure: Unit fines gradually downhole.

V¥ strong foliation (gives rock flecked & wispy appearance).

Fol 45%LCA @ 164m, 50°LCA @ 181.2m (dips 75° to 292°AMG).

Unbroken.

Basalt dyke foliated, but much less than host rock.

Basal contact abrupt, 47°/LCA {/ffol).

Mineralization: Trace dissem py.

181.3 - 192.6m: BASALT DYKE

Lithology: Dk green, bleached fawn 187-190m.

Massive, Fi-med gr, with ferromags av 1mm.

Finely amygdalcidal, esp lower margin,

Small Interval of pumice breccia (as above) @ 182.8-183.2m.

Alteratlon: Strohgly chloritised, excapt In bleached silif zone assoc with qiz
veining @ 187-190m.

Strongly carb for 1-1.5m on dyke margins (frace fuchsite on lower margin).
Yelning: Common comb-structured gtz>carbxchlor veins to 50mm, 187-191.5m.
Calcite veinlets elsewhera,

Structure: Woeakly follated S0°/LCA. Sl fract & broken 185.5-189m.

Basal contact abrupl, S0°%/LCA (//fol).

Mineralization: None.

L ;r_grmm12e4‘
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PASMINCO L <PLORATION R HoLE No. MDD
DIAMOND DRILL CORE LOG
PFIC':O.JECT:F*M(.T‘ﬂ!\"rfﬂ'{D”K‘M,-I-"-”'u"H a*n/” Graphic Bcale 1: P & o 13
: 192.6 - 226.7m: _VITRIC FELSIC LAVA DESC
CORE RECOVERY Lithology: Greenish—grey. Med gr. Massive. Uniform. Hard. RIPTION CODES
From  |intorvad( o | pop | Abund evenly-distributed feldspars, av 2mm, to 3-4mm, In giz—sericite Depth G':""‘ _— MINERALISATION umio farruct| A

groundmass.
In zones of sirongest follation felds augen—shaped & oftan fract.

Rare small qtz xyls.
Above 195m & below 224m grainsize sl finer & rock contains some fine pumice

{prob marginal lava phases).
Alteration: Mod-strongly silif-ser. Patchy bleach, trace chlor & alb.

Velning: Common regular gtz>carb(+chlor) velns to 50mm.

Structure: Mod-strongly foliated (terids to be strongest towards upper & lower
margins of unit).

Fol: 50°/LCA @ 202m, 55°%LCA @ 214m & 223m,
. Largely unbroken.

Broken weakly-shearaed zone 195.5-196m, 55°/LCA (/fol}, assoc with several
- mafic dykes 20-70mm thick, all /ffol.

-Basal contact abrupt, S50°/LCA (/o).

Mineratizatlon: Minor gn{+cp) in some gtz veins, asp around 212m. Trace
dissem py.

2256.7 - 229.6m: BASALT DYKE

Lithology: Green. Med gr. Unbroken,
Ferromags to 2mm. Sparse calcite amygdales.

Alteration: Strong chlorite-carbonate.
Velning: Calcite veins & velnlets. Minor epidote veinlets.

Structure: Mod foliated. Basal contact abrupt, 40°/LCA, sub—// fol.
Mineralizatlon: None.

229.6 — 238.2m: VITRIC TUFF

Lithology: Grey & fawn. Fi-med gr, Hard. Unbroken.
Foliated vitric tuffaceous vole, possibly epliclastic.

Relatively sparse felds, av 1-2mm (often drawn out by fol), & minor smaller gtz

xyls, scattered through sericitic matrix composed of finely comminuted glass (fine

pumice in upper 1-2m, similar to above 226.7m).

Alteratlon: Mod-strang ser>sll. Weak carb & alb below 234m.
Veining: Minor gtz-carb velnlets.

Structure: Mod-strongly follated 50°/LCA.

Basal contact abrupt (bedding, // fol), 50°LCA. _
Mineralization: Trace dissem py. :

.

s

ot

236.2 - 239.0m: _FINE VOLCANOMICT SANDSTONE
Lhhology: Fawny-grey. Masslve. Even-grained. Hard. Unbroken,

[ R

Fine, well-sorted gtzo—faldspathlc sst, with abraded grains av 1mm.
Alteratlon: Weak ser. Felds carbonatized.

Velning: Imeg carb veinlets.

Structure: Unbedded. Mod foltation, 50°/LCA.
Mineralizatlon: Minor dissem & veiniet py>>po.

FND OF HM P
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PASMINCO EXPLORATION
DIAMOND DRILL HOLE SUPPLEMENTARY DATA
PETROLOGY

SAMPLE NUMBER: 038127 MD3,  1e7m
SUMMARY:

This sample is extremsly difficult io diagnose, and both Jocalyn
McPhie and | 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 crystal vitric tuff. It is now a moderatsly foliated and
strongly sericita-altered rock consisting of ~ 5modal% of fractured 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 peritically-
cracked formerly glassy rhyclite 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 MDP3, 209m
SUMMARY:

This sample is a strongly recrystallized and altered dacitic 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 praserved in the groundmass, and the
former glassy ash has strongly recrystallized to a heterogeneous
quartz-chlorite intargrowih pervaded by a strong sericite mesh that
defines a moderatsly wall-developed foliation.
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APPENDIX 4

Log of Hole MM2, Tullah Flat
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- HOLE No. MM 2
% PASMINCO EXPLORATION
DIAMOND DRILL CORE RECORD
Page | o |4
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& below 33Im: 3-5% po-py, trace sp. Elsewhere minor po-py.

END OF HOLE

i h =y
PASMINCO EXPLORATION B HOLE No. MM2
ECT: 10 £, 22 SUMMARY DIAMOND DRILL CORE LOG :
PROJECT : TOUM EL 22/% : Graphic Scsle 1: Page 2 of |k
Fr:n m:vd Coda Description Depth Graphic F’:" “:"' Code Descripbon Dupth Graphde
SUMMARY LOG - HOLE MM2
0 - 24.0m: FLUYIOGLACIAL GRAVELS.
24.0 - 51.4m: FINE QUARTZDSE SANDSTONE. Minor to 1% py.
51.4 - 126.0m:  BLACK SHALE. HMajor fault 98.3-107.5m. 1-3% py, trace sp-gn.
126.0 - 228.3m: YOLCAMICLASTIC SAMDSTOME. Minor to 1% py. Trace sp.
228.3 - 264.8m:; BLACX SILTSTONE/SHALE. 3% po-py. locally 5-7%. Minor sp.
40mm vein of sp @ 264.55m.
| 264.8 - 298.0m: QUARTZO-FELDSPATHIC SANDSTONE. Minor py-pe, trace sp.
298.0 - 310.7m: BLACK SHALE. Local strong carbonatisation. 3-4% po-py.
310.7 - 332.0m:  SHALE & SILVSTOME/SANDSTOME. Highly carbonatised. Above 316m




) PASMINCO _ XPLORATION D HOLE No. MM2
DIAMOND DRILL CORE LOG
PROJECT : 7oudy EL 32/%0 Graphic Somis 1 480 Paoe 3 of |L
CORE RECOVERY DESCRIPTION CODES
F":" "":‘- Y RGD F':“ h‘:"‘ { Incl. LITHOLOGY, STRUCTURE & ALTERATION ) Dﬁmm W Struet. MINERALISATION UTHo |BTRUCT| ALTN

0-24.0m: FLUVIOGLACIAL GRAVELS ] :g'::g;  pmeszaon sons
Na racovery. 4 o ::H;LL Fricama

T ,—gﬂ

— i T
24.0-51.4m: FINE QUARTZOSE SANDSTONE I W
Lithology: Grey. Massive. Fl-med gr. N VNSRS TR R %
Interbecided siltstane/shale above 32m & below 46m. SR Fine
Sst Is gizose»fekispathic, with minor mica & carbonaceous materlal, all in calcareous T _- e . rpoirzesE
cemont. Rare small deformad slivars of black shale. ™ SANDSTUAE
Alteratlon: Trace sericita—chlorite alteration. Feldspars mildly carbonatised. - :*_ %L
Veining: Common qiz—carb veins & carb veinlets (Fe/Mn calcita). AT Fitds o qeis n
Structure: Sst gen massive with poorly—déveloped bedforms. . ;ftr _ f‘“" T
Mod-strong bedding// slatay cleavage, Broken in places, due to scaltered shears & ! e
fractured zones {often assoc with veining). Pk 5L
265m: Uphola fining sst bed, S09LCA. ﬁﬁj‘ | BiAck
268-29.5m: Small-scale folding & warping of badding, & qtz—carb veins. | SHALE

32m: Downhole fining sst bed.

36.3-36.6m: Brittle fault 259LCA {/ cleav). fdt ;s’;/m

44m; Bedding 30%LCA (dips 88° 1o 2350AMG). 7
47.7m: Bedding 339LCA (fines & faces downhole). P i s
49.2-51.4m: Small-scala folding &warping of bedding, & giz-carb veins. /; Bk
Basal contact faulted & broken up, poss 209LCA. /f ,pt.,j:‘l"
Mineralizatlon: Minor to 1% py, dissem, best above 33m. Trace gn-sp in gtz-carh %
veins. é

g
514 - 126.0m: BLACK SHALE f
Lithology: Increasingly carbonaceous with depth. Graphitic on cleavage esp in faults. ? Pk ves.
Weakly calcareous In places. Above 65m Interbeds of calcareous siltstfine sst & shala " P 1 i 18
itsell has sitty component. g
Akeraton: Essentially unaltered — minor sericils & chlorite In the carb veinats in upper %

4rs bic R 1k
10-15m of unit, & in & around faulted zones. ©

Velning: Qtz-carb velns to S00mm, & abund carb {+qtz) veinlets (Fe/Mn calcite), both

gen /icleav. Some disrupted by post-veln cleav movement.

| | A Lo T}"‘""‘i@




.1 PASMINCO _ XPLORATION
DIAMOND DRILL CORE LOG

PROJECT: TuuAR EL 22/90

D HOLE No. MM 2.

Peago 4 of

Ih

CORE RECOVERY

DESCRIPTION

CODES

From
m

Intervel ”
m

From |hl;-l| { Incl. LITHOLOGY, STRUCTURE & ALTERATION )

MINERALISATION

UTHO |STRUCT

ALTH

Structure: Strong bedding// slatey S1 cleavage. S2 ckeavage visible in places.

Minor tight fold axes evident, esp around some veined &for faulted zones. Fissile &
broken (badly above 56m, 89-84m, 99-109m, & below 121.7m).

51.4-55.6m; Brittle fault (/1. CA?), marked by So/S1 /f LCA.

55.85m: Bedding, fining uphole, 41%1LCA (dips 78°to 255¢ AMG).

60-70m: Zone of v strong cleay, saveral tight folds, some kinking ol cleav.

89.5m: Bedding S5%LCA.

70.2m: Brittle Tault {150mm pug) 35%LCA (//cleav) @ 70.2m.

73.4m: Fold axis.

77m: Bedding & S1 68%LCA, 52 504LCA {same sense as So/S1).

84m: 51 55%LCA.

98.35-107.5m: MAJOR FAULT (brittle with graphitic vein—qtz cataclasite).

113m: So 3¥LCA (dip 59* to 057°AMG), S1 20%LCA (dip 807to 0322 AMG)
113-117m: Broad F2 (7) fok axis centared 115.25m ~ So & S1 at low angle or // to
LCA.

117.4-119.4m: Strong fault, with graphitic vein—qtz cataclasite, 609LCA (//cleav).
121.8-122.6m: Brittha fault {only 150mm recoverad).

125-125.6m; Several small brittle faults, 659LCA (/f SofS1 @ S59YLCA).

Basal contact sharp, conformable, 50%LCA.

Mineralization: 51.4-69.5m: 3% py, locally +5%, as dissem {commonly streaked out
along cleavage) & stringers. Py commen in carb veinkats along with minor parsistent
sp-gn.

69.5-92.5m: 1-2% py (decreasing with depth), dissem & stringers, trace sp-gn in carb
vainlels.

82.5-98m: 2-3% py, dlssem & stringers. Minar sp—gn in carb veinlets,

98-101.3m: 3-5% py, dissem & stringers, lrace sp-gn in carb veinlets.

101.3-126m: 2-3% py, dlssam & sfringers, best sulphides 117.5-120m assoc with
faulted zone.

- 126,0 - 228.35m: VOLCANICLASTIC SANDSTONE

Downhale-fining depositional unit, ranging from fine breccla at base {to 129m), to xyl-

- lithlc coarse sst/grit (129—-143m), fine sst (balow 166m), to serlcitic siltstone/shale with

minor sst intercalations (below 193m).
Lithclogy: Pale groy. Masslva. Largaely unbroken.
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PROJECT : 70w £t 22/90

D PASMINCO  XPLORATION

DIAMOND DRILL CORE LOG

<

HOLE No. MM 2

Graphic Scale 1: 400

Page § o |4

CORE RECOVERY

DESCRIPTION

CODES

From |imarval L3 RQD

o |
m m

[ incL LUTHOLOGY, STRUCTURE & ALTERATION )

MINERALISATION

LITHO [STRUCT{ ALTN

To129m: Fine sed breccia with ripped up clasts & bands {to 150mm) of black shale
from underlylng unit, & lasser small (5-10mm) stretched lithics of sst.

Unit composed of abraded volc gtz grains (2mm max at base & fining downhole), similar
sized fekd grains (highly deformed above 150m), & lesser lithics (incl clasts & liny
threads of black shals). o

Matrlx has substantial component of volc glass incl v fine pumice frags.

Alteration; Weak parvasiva carb alt throughout.  Volc glass component is strongly
sericitised (overall, rock Is moderately sericitic).

Weak chloritisation below 180m.

Velning: Qtz—carb{+chlor) veins & veinlats, most /f cleav. Several zones of abund
irreg veins, largest 206.5-207.7m (sericite-epidate alt fault zone 50-60%LCA, //cleav).
Structure: Sl grainsize variations below 148m but badding only raraly visible in fine gr
upper part of unit below 193m (bedding: 709LCA @ 201.5m, 759L.CA @ 204.7m,
699LCA @ 222.5m).

Marked stretching fabric {esp above 150m) due to sirong bedding-// slatey cleavage.
Cleavaga cut in opp sense by spaced kink bands @ 50-60%LCA.

Cleavage: 609LCA @ 134m (dips 72°to 268 AMG); B5YLCA @ 149m (dips 64*lo
260° AMG); 649LCA @ 180m; B4%LCA @ 178m; 709LCA @ 194m; 739LCA @
219m.

Basal (stratigraphic top) contact, sharp & conformable, 68%LCA.

Mineralization: 126-129m: 2-3% dissem py. 25x5mm massive py clast @ 126.3m.
129-200m:
veinlets),
200-228.35m: ¥ minor dissam & veinlet py. Rare sp.  20mm of 10% sp dissem )/
cleav @ 2165m.

Minor to 1% dissem py. Trace sp & rarae gn (dissem & in qz-carb

228.35 - 264.8m: BLACK SILTSTONE/SHALE

Lithology: Predom carbonaceous (sl graphitic in places), partty—calcareous slitstone
& shale, with interbeds (mainly balow 250m) of giz-feld xyl volcaniclastic sst & fine
stretched-pabble breccio—conglomerate.

Alteration: Weak serciie—chlorite-carbonate alt.

Yelning: Common velnlets & lesser veins (all /fcloav) of qtz-caklte (tchlor-serkite).
Several velns of giz—ankerite below 262.8m {assoc with mineralization).

Structure: Sst bands all graded & fining downhole.
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PASMINCO '— XPLORATION
DIAMOND DRILL CORE LOG

HOLE No. MM 2.

PROJECT : TUuAH EL 22/50 Graphic Scuie 1 400 Peoe 6 of Ik
CORE RECOVERY DESCRIPTION CODES
From [wtervat| ., | pop | From |m:vu| ( Incl. LITHOLOGY, STRUCTURE & ALTERATION ) Depty Struct MINERALISATION | umho |sTRucr| aum
Moderate béddin'g—h' slatey cleavage. LsYeen BiAck SHALE
Broken above 238.5m, assoc with saveral large brittle faults as follows: Eald
230-230.7m:  highly fractured & bro'ken 0.4m lost cora}. " _I_
233.55-234m: 7O=/LCA, contortad & brecciated (but unbroken) black shale.
235.4-235.85m: puggy shears in shale, 754LCA. 330 SHAME , »
237.5-238m; Major Fault 70LCA (/ cleav), pug & cataclasite. SILTSTONE /SANDSTONE

Basal contact abrupt & conformable 80%LCA.

Mineralization: 228.35-233m: 1% dissem & veinlet py>sp.

233-240m: 2% dissem & veinlet py. Trace sp & po in gtz-carb veinlets.

240-246m: 3-4% pox>py, dissem & veinlets, both aligned in cleav.

246-249m: 2% po>py, as sbove. Trace cp @ 247.7m.

249-250.2m: 5-7% po>>py, mastly dissem.

250.2-255m: 1-2% po>py. Trace sp.

255-258m: 5-7% po>>py, mostly dissem. Trace cp.

256-256.7m: 1-2% po>;5y.

256.7-257.5m: 5-7% po>»>py. Trace cp.

257.5-260m: Minor to 2% po-py {varies - best in black shale sections).

260-263m: 3% po-py, dissem & veinlets. Minor sp in giz-carb veinlets.

20mm ankerite—gtz-aspy vein @ 262.85m, 75%LCA (// bedding/cleav).

263-264.5m: 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 gtz-ankerite &
40mm irreg vein of coarse xyline sp>py @ 264.55m. Elsewhere 2-3% dissem &

vainlel py, minor sp,

264.8 - 297.95m: QUARTZO-FELDSPATHIC SANDSTONE

Lihology: Pale gray. Massive, Uniform.

Single unbedded downhole-fining depositional unit.

Composed of abund abraded xyls or angular xyl frags, of gtz>feld.

Xyl grains 2-3mm max at base & 1mm max at top of unit.

Feld common in places below 287.5m.

Minor stretched sed lithics (incl black shale), to 20mm at base.

All in matrix containing sericitised volc glass, incl fine pumice frags.

Alteration: Mod pervasive carb alt to 290m. Weak serlcitisation. Trace silica—
chlorlte alt in places. ’

214
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R PASMINCO ~_XPLORAFION D
IAMON
PROJECT: 7ULLAH E-LZZ/BO D OND DRILL CORE LOG Grophic Scals 1: Page 7 ot |
CORE RECOVERY DESCRIPTION CODES
From [wmerva] o, | pap | From ||nt=v-l| ( Incl. LITHOLOGY, STRUCTURE & ALTERATION ) Depth Sk et MINERALISATION umHo |struer| aum

_Velning: Minor gz—carb{chlor) veining.

Structure: Unbroken. Weak-moderately cleaved.
Cleavage: 75'L.CA @ 280m; 679LCA @ 294m;
Basal (stratigraphic top) contact abrupt & conformable 764LCA.

Minerallzation: V minor disser py, po. Trace sp (incl veinlats of sp 286.5-287.5m).

297.95 - 310.7m: BLACK SHALE

Lithology: Predom black carbonaceous shale (sl graphitic on cleavage).

Minor Interbeds of grey calcarsous siltstone & fine feldspathic sst.

Alteration: Patchy, locally strong, carbonatisation (in places shale sl bleached by this

alt).
Yelnlng: Abund calcite veinlets throughout.

Structure: Slightly broken.

Moderate bedding—// slatey cleavage (74"1L.CA @ 299m, dips 57 to 264*AMG).

Bedding: B6YLCA @ 308.7m.

Brittle fault with 100mm pyritic pug, 6541L.CA {// bedding) @ 308.3m.
Basal contact abrupt (sl irreg), conformable, 75%LCA.

Mineralization: 3-4% po>py, trace cp. Dissem & stringers (zoth along cleav), & in

carb velnlets.

310.7 — 332,0m: CARBONATISED SHALE & SILTSTONE/SANDSTONE

Lithology: Dark grey. Essentially unbroken.

Interbedded grey to black calcareous partly carbonaceous shale, & calcareous v fina

sst/siltstone in graded beds av 100-200mm (to 1m max) all fining downhole.

Sstfsiltstone composad of tiny (<1mm) grains of qtz, feld & lithics (incl black shale frags).

Feld & lithics stralched by cleavage deformation.
‘Shale to 315.5m, predom ssi/siltst below this.

.Alteratlon: 90% of sequence (all sed types) affected by very strong but sl patchy

‘carbonalisation. In places this alt sl bleaches the shale.

Veining: Thin spldery calcite veinlets throughout (not abund).

;Struclurn: Gen regularly bedded: 6791.CA @ 317m; 729L.CA @ 326m.
iModarala bedding-/ cleavage (weaker than in units above).
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PASMINCO L.4#PLORATION HOLE No. MM 2
PROJECT : TOuAt E 22/50 DIAMOND DRILL. CORE LOG et e 8 ot 1
CORE RECOVERY DESCRIPTION CODES
From [ | w | Rop | Fgm |itend { incL. LITHOLOGY, STRUCTURE & ALTERATION ) P e MINERALISATION uro [smer| acre | wm

Mineralization: 310.7-312.75m: 3-5% po>>py, dissem & in giz—carb veinlets. 1%

sp in vainlets 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. N

END OF HOLE




PROJECT : 70ud# EL 22/90

PASMINCO

'wXPLORATION

DIAMOND DRILL CORE ASSAY DATA

HOLE No. MM 2

Page 9 of [l

SAMPLE ASSAYS (ppm unless specified)
COMMENTS

ber | Tpe | TR ] R e Pl G [ Pb JZ0 [ Ay [ A | As [ Ba | Bi |5 |t | Mo
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PASMINCO EXPLORATION

pROJECT; TrusahFlat DIAMOND DRILL HOLE SUPPLEMENTARY DATA
Tullah EL22/90
PETROLOGY
SAMPLE NUMBER: 038055 MM2, 2745 .
SUMMARY:

This is an intensely foliated rock in which all trace of original texture
is ‘obliterated, It is composed of abundant often broken, sfbiiized
plagiociase phenocrysts and less abundant broken and marginally reacted
quartz phenocrysts sel in a strongly ioliated groundmaes composed largely
of sericite overprinting very fine-grained quartzo-feldspathic materlal
afler glass. Calcite veins are stretched into the foliation, and there was
clearly abundani calcite in the sample befora follation development. This
rock was probably fragmental, possibly a crystal vitric tulf, or
altarnatively it was a crystal-rich volcaniclastic sedihent with a vitric
ash groundmass. It has clearly suftered strong recrystalllzatlon in a fault
zone.

HOLE No.

MM2

Page 10 of

™
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CORE PROCESS By RESLILTS DRILL HOLE NUMBER mma

e Lg 0 F 4G

e CORERPCOVERY lemgsessimmin I 86 . _ | S;WcosGiSTERVALS e
I FROM T aec | spec | terra mH | wersr| v 3G FRORE | 1O TKRETH | COMMENTS

17.00] 12407 0307 12s50[ 19.40] 000 0.00

1940 2000 0.20] 3333) 2000] 000 060

2000( 2060) 040) S8&7( 20.60( 0.00 .00

2060) 2200i 020; 1429 22.00{ OO0 0.00

22000 2400)| 000} nOo0f 24001 009 a.00

2400 2600| 130 &so0| 2800 010 .00
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020 zz2o00| 140l TvTE|| 3200 cos ' .00

200§ 3430f 215) e34s|l 3a30| C©28 . 0.0
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3500( 4100|2901 2687 41.00] 015 3IVSC 539 | 208.00| 2 62

4100| 4340y 210 10000|| 45101 012 000

42.1C| 44.00)| 08o| emBe|| s400) Q03 0.00

4400 4500| 200| 10GCO| 450G 017 00D

4600( 4760| 140] B¥SE0| 4760) 014 0.00

47 60| 4830) 0.70] 10000| 48300 018 A 0o

4830) 5070 240] 10000 so7el o011 .00
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5460| 5560|060 e000| 92560 0.28 noo

S560|| 58200 255 9B.08| 5820 0.3 0.00

5920 E1.20) 305 10167 &1.20] 012 0.00

6120 6200 070} AFs0f &2.00) 0.08 0.00

62000 $500[ 300] 100.00F 65001 Q.44 S hoo0| e300) 8500 A6043

6500| SAO0A| 295 2233 €00} 013 0.0

68.00] 7100) 230 ower) 7100} 021 0.00

7100l 7330| 2.20f 93.45) 7330 Q.15 0.00 .
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#3.00| ss00| 30c] 10000)F ®S00| 004 0.00 v
8500 As00| 293§ 92333) =S500Q 011 0.00




CORE PROCESS ING RESULTS

DRILL HOLE NUKBER

mmz

s i (3%3_& 3. et 44y

A CORERBCOVERY [imgues STnnin s
[ FRoM | 1o [ mec] spnc | verra ]  COMMENTS

B2.00[| 9130] 215} 9348| ¢

91.30]| 92.10( 060f T5.00
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108.30( 40670 100) TFias|| 10870 0.7 0.00
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143.00(| 146,00 300} 10000| 14600| O.08 0.0G
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CORE PROCESS ING RESULTS DRILL. HOLE NUMBER mm32

___.conerecoveRY  lwmerwsiwme I sG
I“ﬁnbﬁ ro_ I rec| seec || peern | Msos| ceern | wescer|  vor

1e7.00] 17004 A0 100.00f 17000 0.04
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CORE PROCESS ING RESULTS

DARILL HOLE NUMBER

) CORBREGOVERY  mgrweSTmmits ||
Lo [ o |[eec] saec |[oerrA | Mous] WA
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APPENDIX 5

Rock Sample Ledger, Mackintosh Dam
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 PASMINCO EXPLORATION

Sample Type _ KOCK PROJECT _70uAH e 32/90
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TOLABARDINE. CREEC
5392.5%0m A / 3871000 E

59

SAMPLE: PASMINCO 036018

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.

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.



TULABALIINE cREEK
SAMPLE: PASMINCO 036019 5382680mA /387120m E

SUMMARY: This sample is an intensely carbonate-sericite-
altered volcaniclastic fine sandstone derived from glassy
plagioclase+ quartz-phyric felsic volcanics and tuffs.

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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TOLLATALDINE REEK
S 282285 u A /38703‘5M E

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 deflmng 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.
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MACKINTOTH RIVER

SAMPLE: PASMINCO 036015 5382.530mA / 87/ 4E

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.

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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SAMPLE NUMBER: 038105 outzRoP, S348495N /3817208, Sm st
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 Sub-oulasf, S363503 A / 3817¢ce, sem st
SUMMARY: g

This sample is quite similar to 0386—?—'33 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 quariz-phyric rhyolitic iavas 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  ouTcRoef, AP 5368400N /3¢1750E
) _ ]

SUMMARY: SnT-
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
guartzo-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-
chloritetpyrite being the dominant alteration assemblage.

| am certain these rocks derive from the MRV and not from the
Owen, as Owen detritus is largely Precambrian-derived. | have never
looked at Jukes Breccia samples petrographically, but the fine-grained
nature of these samples probably preciudes direct correlation with that
unit. The abundance of quartz phenocrysts implies correlation with the
Dundas-Southwell (Sub)Group quartz-phyric rhyolitic lavas and
pyroclastics. '



SAMPLE NUMBER: 038101  OuTcR0P, $368S0on /38171Se , SovTH STrm
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 detrifal zircon crystais, 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  FioaT, $363500N /3RI713E, SaiH sTiT
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 feisic 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 feisic lavas.



SAMPLE NUMBER: 038103  FLOAT, S3¢8soon /281708 , SOUIH STIT
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 cerfainly derived from the MRV.

SAMPLE NUMBER: 038104  FLoAT, S368560M /381706E , SoiH sT1TT
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 voicanic 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-chiorite. 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
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OUTER—RIM EXPLORATILON SERVICES
Operating Crone PEM SysStem
BOREHROLE PEM

Client : Pasminco Exploration
Grid : Rosebery

Date : May 21, 1994

Time Base : 10.00 ms

Ramp Time : (.50 ms

# Channels: 17

Sync Type : Cable

Loop Size : 300m X 300m
Current : 8 Amps

Loop Coordinates (X,Y,2)

1.
3.

Hol

1.

Cha
Cch
PP
3
6
9
12
15

382100m, 500m, Om
381800m, 800m, Om

2.
4.

Hole
Tx Loop

File name
# Readings:

Stn Uni
Coil Ar
Polarit
Receive
Operato

3862100m,
381800m,

MD3
Loop-1
MD3L1Z.PEM
22
ts Metric
ea 6500 sg m
y -
r bigital #106
r Geoffrey Dunn
800m, Om
5008m, Om

e Coordinategs (X,Y,Z) or (Azimuth,Dip,Length)

382000m, 700m, Om

nnel Times {(usec)

S5tart End Center Ch Start
-198 -99 -149 1 76
131 171 151 4 171

292 378 335 7 378
639 828 733 10 828
1395 1809 1602 13 1809
3046 3951 3498 i 3851

End Center

104
225
490
1075
2348
5121

90
198
434
952

2078
4536

Ch Start - End Center

2
5
'8
11
14
17

104 131 117
225 292 259
490 639 565
1075 1395 1235
2348 3046 2697
5121 6646 5884
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Operating Cromnme PEM System
BOREHOLE PEM

Client 3 Pasminco'Exploration Hole : MD3
Grid : Rosebery Tx Loop : Loop-1
Date : May 21, 1994 File name : MD3L1Z.PEM.

Z COMPONENT dBz/dt nanoTesla/sec - 17 channels and PP
Scale: 1:2000 _
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OUTER—RIM EXPILORATION SERVICES

Operating Crone PEM Svyostem
BOREHOLE PEM

client : Pasmincd Exploration Hole : MD3
Grid : Rosebery Tx Loop : Loop-1
. Date : May 21, 1994 File name : MD3L1Z.PEM

Z COMPONENT dBz/dt nanoTesla/sec - 17 channels
Scale: 1:2000 Unit Scale: lem = 250 nT/s
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OUTER—RIM EXPLORATION SERVICES
Operating Crone PEM System
BOREHOILE FPEM

Client : Pasminco Exploration Hole : MD3
Grid : Rosebery Tx Loop : Loop-1
. Date : May 21, 1994 File name : MD3L1Z.PEM

Z COMPONENT dBz/dt nancTesla/sec -~ 17 channels
Scale: 1:2000 Unit Scale: lcm = 20 nT/s
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C)IJG?IBI%——IRI[EG, EXPILORATION SERVICES

Operating Crone PEM System
BOREHOLE PEM

Client : Pasminco Exploration Hole : MD3
Grid : Rosebery Tx Loop : Loop-1
Date : May 21, 1994 File name : MD3L1Z.PEM
Z COMPONENT dBz/dt nanoTesla/sec - 17 channels
Scale: 1:2000 | . Unit Scale: 1lcm = 2 nT/s
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OUTER—RIM EXPLORATION SERVICES
Operating Crone PEM System
BOREHOILE PEM

Client : Pasminco Exploration Hole ¢ MD3

Grid : Rosebery Tx Loop : Loop-1
Date : May 21, 1994 File name : MD3L1Z.PEM.

Z COMPONENT dBz/dt nanoTesla/sec - 17 channels
Scale: 1:2000 g Unit Scale: 1lcm = 1 nT/s
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OUTER—RIM EXPILORATION SERVICES

BOREHOL.E PEM

Client : Pasminco Exploration Hole ! MD3
Grid : Rosebery Tx Loop : Loop-1
. Date : May 21, 1994 File name : MD3L1Z.PEM
Z COMPONENT dBz/dt nanoTesla/sec - 17 channels and PP

Scale: 1:2000 . Unit Scale: lcm = 10000 nT/s
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OUTER—EFEIM EXPLORATION SERVICES
Operating Crone PEM Svyvstem
SURFACE PEM

Client : Pasminco Exploration Line : MD2-Anomaly
Grid : Tullah Tx Loop : Loop-1
Date : May 21, 1994 File name : SSMD2L1.PEM

VERTICAL COMPONENT de/dtrnanoTes]a/sec - 17 channels and PP

Scale: 1:2000 Unit Scale: icm = 30000 nT/s
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OUTER—RIM EXPLORATION SERVICES
Operating Crone PEM System
SUREFACE PEM

Client : Pasminco Exploration Line : MD2-Anomaly
. Grid : Tullah Tx Loop : Loop-1
Date + May 21, 1994 File name : SSMD2L1.PEM
VERTICAL COMPONENT dBz/dt nanoTesla/sec — 17 channels
Scale: 1:2500 Unit Scale: lcm = 2000 nT/s
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OUTER-—-RIM EXPIORATION SERVICES
Operating Crone PEM System
‘l’ BOREHOI.FE PEM

Client : Pasminco Exploration Hole : MD-001
Grid : Tullah Tx Loop : Collar
Date : 5th Dec. 1993 File name : MD1ZC.AM2

Z COMPONENT dBz/dt nanoVolt/Amp-m? - 17 channels and PP
Scale: 1:2500 Unit Scale: lcm = 2000
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OUTER—RIM EXPLORATION SERVICES
Operating Cromnme PEM Syvystem
BOREHOI.LE PEM

Client : Pasminco Exploration Hole : MD-001
Grid : Tullah Tx Loop : Collar
Date :. 5th Dec. 1993 File name : MD1ZC.AM2

Z COMPONENT dBz/dt nanoVolt/Amp-m? - 17 channels
Scale: 1:2500 Unit Scale: 1lcm = 50
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OUTER-—RIM EXPILORATION SERVICES
Operating Cronme PEM System
BOREHOILE PEM

Client

Pasminco Exploration Hole MD-001
Grid : Tullah Tx Loop Collar
Date : 5th Dec. 1993 File name MD1ZC.AM2
Z COMPONENT dBz/dt nanoVolt/Amp-m? - 17 channels
Scale: 1:2500 Unit Scale: lcm = 2
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OUTER-—REIM EXPILORATION SERVICES
Operating Crone PEM Sy stem

Client Pasminco Exploration
Grid Tullah
Date 5th Dec., 1993
Time Base 10.00 mg .
Ramp Time : 0.50 ms
# Channels: 17
Sync Type Cable
Loop Size 300m X  300m
Current 7 Amps
Loop Coordinates (X,Y,Z)
1. 386800m, 5.3825e+06m, Om
3. 387050m, 5.2825e+06m, -30m
5. 387100m, 5.3828e+06m, Om
Hole Coordinates (X,Y,2) or
1. 386937m, 5.38257e+06m, Om
3. Sldeqg, d4deqg, 30m
5. 93deq, 41.2deg, 30m
7. 93.5deqg, 38deg, 30m
Channel Times (usec)
Ch Start End Center Ch Start
PP -198 -89 -149 L 76
3 131 171 151 4 171
6 292 378 335 7 378
9 639 B28 733 10 828
12 1395 1809 1602 13 1809
15 3046 3951 3498 16 3951

General Comments
5m Stations to EOH
X,Y,Z Components

2'
4.
6.

[wo R e RN SN
P T

104
225
490
1075
2348

BOREHOILIZ PEM

Hole

Tx Loop
File name
# Readings: 37

MD-002
Collar

MD2ZC.AM2

Stn Units Metric

Coil Area 6500 sq m
Polarity : + :
Receiver Digital #105
Operator Adrian Page
387010m, 5.3825e+06m, -30m
387100m, 5.3820e+06m, Om
3g6B00m, 5.3828e+06m, Om

(Azimath,Dip,Lenath)

89deq, 45deqg., lo5m
92deg. 43.5deq, 30m
S4deq, 40deg, 30m
93.5deqg, 37deg, 30m
End Center Ch Start
90 2 104 131
198 5 225 292
434 8 490 639
952 11 1075 1395
2078 14 2348 3046
4536 17 5121 6646

5121

End Center

117
259
565
1235
2697
5884



Client : Pasminco Exploration
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OUTER-—RIM EXPLORATION SERVICES
Opaerating Crone PEM System
BOREHOILLE PEM

Grid : Tullah
Date : 5th Dec. 1993

Scale:

- [Famud
.

Hole
Tx Loop
File name

Z COMPONENT dBz/dt nanoVolt/Amp-m? -
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OUTER—RIM EXPLORATION SERVICES
Opcecrating Crone PEM System
BOREHOILE FPEM

Client : Pasminco Exploration Hole : MD-002
Grid : Tullah Tx Loop : Collar
Date t 5th Dec. 1993 File name : MD2ZC.AM2

Z COMPONENT dBz/dt nanoVolt/Amp-m?2 - 17 channels
Scale: 1:2500 Unit Scale: lcm = 50
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OUTER—RIM EXPLORATION SERVICES
Operating Crone PEM Svyvstem
"BOREHOILE PEM

Client : Pasminco Exploration Hole : MD-002

Grid : Tullah Tx Loop : Collar

Date : 5th Dec. 1993 File name : MD2ZC.AM2

Z COMPONENT dBz/dt nanoVolt/Amp-m? - 17 channels
Scale: 1:2500 Unit Scale: 1lcm = 2
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OUTER—ERIM EXPLORATION SERVICES
Operating Crone PEM System
BOREHOILLE PEM

Client : Pasminco Exploration Hole : MD-002
Grid : Tullah : Tx Loop : Collar
Date : 5th Dec. 1993 File name : MD2XYC.aAM2

Data Corrected for Probe Rotation using Orientation Tool #2
Data Corrected for Probe Rotation using Cleaned PP
X COMPONENT dBx/dt nanoVolt/Amp-m? - 17 channels and PP
Scale: 1:2500 Unit Scale: lem = 2000
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OUTER—EFRFIM EXFPILORATION SERVICES
Opcecrating Cromme PEM Svystem
BOREHOLE PX»PEM

Client : Pasminco Exploration Hole : MD-002
Grid : Tullah Tx Loop : Collar
Date : 5th Dec. 1993 File name : MD2XYC.AM2

Data Corrected for Probe Rotation using Orientation Tool #2
Data Corrected for Probe Rotation using Cleaned PP
Y COMPONENT dBy/dt nanoVoli/Amp-m? - 17 channels and PP
Scale: 1:2500 Unit Scale: lIcm = 2000
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OUTER-RIM EXPILORATION SERVICES
Opaerating Crome PEM SysitTCem
BOREHOILE PEM

Client : Pasminco Exploration Hole : MD-002
Grid : Tullah Tx Loop : Collar
Date : 5th De¢. 1993 File name : MD2XYC.AM2

Data Corrected for Probe Rotation using Orientation Tool #2
Data Corrected for Probe Rotation using Cleaned PP
X COMPONENT dBx/dt nanoVolt/Amp-m®* - 17 channels
Scale: 1:2500 Unit Scale: lecm = 50
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OUTER-—RIM EXPLORATION SERVICES
Opcaerating Crone PEM Svyvstem
BOREHOIL.E PEM

Client : Pasminco Exploration Hole : MD-002
Grid :+ Tullah Tx Loop : Collar
Date : 5th Dec. 1993 File name : MD2XYC.AM2

Data Corrected for Probe Rotation using Orientation Tool #2
Data Corrected for Probe Rotation using Cleaned PP
Y COMPONENT dBy/dt nanoVolt/Amp-m? - 17 channels
Scale: 1:2500 Unit Scale: lcm = 50
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OUTER—RIM EXPLORATION SERVICES
Operating Crone PEM System
BOREHOI.E PEM

Client : Pasminco Exploration Hole : MD-002
Grid : Tullah Tx Loop : Collar
Date : 5th Dec. 1993 File name : MD2XYC.AM2

Data Corrected for Probe Rotation using Orientation Tool #2
Data Corrected for Probe Rotation using Cleaned PP
X COMPONENT dBx/dt nanoVolt/Amp-m2? - 17 channels
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Scale: 1:2500 Unit Scale: lcm =1

OUTER—]RIM EXPLORATION SERVICES
Operating Crone PEM System
BOREHOILE PEM

Client : Pasminco Exploration Hole : MD-002
Grid : Tullah Tx Loop : Collar
Date : 5th Dec. 1993 File name : MD2XYC.AM2

Data Corrected for Probe Rotation using Orientation Tool #2
Data Corrected for Probe Rotation using Cleaned PP
Y COMPONENT dBy/dt nanoVolt/Amp-m? - 17 channels

-5 -t -4
) . A A A

r 18m

T

S ) B (O L M) e T I S i A

T T T T T

i)
306
Ll
S
B
7
S
R
1 85
1 16
1246
1 26
14
1500
1650
1700
1556

o4 TH +5
s " x .

[ 5cm

P



y 4 A < :
SRR B

OUTER—RIM EXPLORATION SERVICLES
Opcecrabting Crone PEM Svystem
BOREHOIL.E PEM

Client : Pasminco Exploration Hole : MD-002
Grid : Tullah Tx Loop : Collar
Date : 9th Dec. 1993 File name : MD2XY.AM2

Data Corrected for Probe Rotation using Orientation Tool #2
Data Corrected for Probe Rotation using Cleaned PP '
X COMPONENT dBx/dt nanoVelt/Amp-m? - 17 channels and PP
Scale: 1:2500 Unit Scale: lem = 2000
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OUTER—RIM EXPILORATION SERVICES
Operating Crone PEM System
BOREHOIL.LE FPEM

Client : Pasminco Exploration Hole : MD-002
Grid : Tullah Tx Loop : Collar
Date : 9th Dec. 1993 File name : MD2XY.aM2

Data Corrected for Probe Rotation using Orientation Tool #2
Data Corrected for Probe Rotation using Cleaned PP
Y COMPONENT dBy/dt nanoVolt/Amp-m? - 17 channels and PP
Scale: 1:2500 Unit Scale: lcm = 2000

AU -t ~ZdKu ~irn P Fond o] CVHus o |Gl
T T T S | R T T !!. L TS 0 O S DU SRSy S S W
L7

)
il e ) T
- o !
- 2

- T

T
i
e " 1
RN
R ‘ '{L

- e 5cm
F e ! ——3]

L P ! 1
i
| < .
ELitim -+
MLl \'\
SRR ,
R
P Ldve
| |

15

—

170
b oo
L 1 oo

FieS



Sca

™

—

-

ek

]
;

Q A4 By
SOS L 4O

OUTER-—RIM EXPLORATION SERVICES
Opcecrating Crone PEM System
BOREHOL.E PEM

Client Pasminco Ekploration Hole MD-002
Grid Tullah Tx Loop Collar
Date 9th Dec. 1993 File name MD2XY .AM?2

Data Corrected for Probe Rotation using Orientation Tool #2
Data Corrected for Probe Rotation using Cleaned PP
X COMPONENT dBx/dt nanoVolt/Amp-m? - 17 channels
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OUTER—"RIM EXPLORATION SERVICES
Operatting Crone PEM System
ROREHOLILE FPEM

Client : Pasminco Exploration Hole : MD-002
Grid : Tullah Tx Loop : Collar
Date : 9th Dec. 1993 File name : MD2XY.AM2

Data Corrected for Probe Rotation using Orientation Tool #2
Data Corrected for Probe Rotation using Cleaned PP
Y COMPONENT dBy/dt nanoVolt/Amp-m? - 17 channels
Scale: 1:2500 Unit Scale: lcm = 50
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OUTER—RIM EMNPI.ORATION SERVICES
Operating Crone PEM Svystem
. BOREHOIL.LE PEM

Client : Pasminco Exploration Hole : MD-002
Grid : Tullah Tx Loop : Collar
Date : 9th Dec. 1993 File name : MD2XY.AM2

Data Corrected for Probe Rotation using Orientation Tool #2
Data Corrected for Probe Rotation using Cleaned PP
X COMPONENT dBx/dt nanaoVolt/Amp-m? - 17 channels
Scale: 1:2500 Unit Scale: lcm = 1
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OUTERRIM EXPLORATION SERVICES
Operating Cromne PEM System
. BOREHOLE IPEM

Client : Pasminco Ekploration Hole : MD-002
Grad : Tullah Tx Loop : Collar
Date : 9th Dec., 1693 File name : MDZ2XY.AM2

Data Corrected for Probe Rotation using Orientation Tool §#2
Data Corrected for Probe Rotation using Cleaned PP
Y COMPONENT dBy/dt nanoVolt/Amp-m? - 17 channels
Scale: 1:2500 Unit Scale: lem = 1
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OUTER-—RIM EXPILORATION SERVICIES

Client
Graid
Date

Data Corrected for Probe Rotation using Orientation Tool #2

TOTAL XY FIELD dBxy/dt nanoVolt/Amp-m? - 17 channels and PP
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Operating Cromnme PEM System
BOREHOLE PEM

Pasminco Exploration
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File name

MD-QG2
Collar
MDZ2XYC.AM2

Data Corrected for Probe Rotation using Cleaned PP
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OUTERRIM EXPILORATION SERVICES
_ Opeaerating Crone PEM System
‘. BOREHOLE PEM

Client . Pasminco Exploration Hole : MD-002
Grid : Tullah Tx Loop : Collar
Date : 5th Dec. 1993 File name : MD2ZXYC.AM2

Data Corrected for Probe Rotation using Orientation Tool #2
Data Corrected for Probe Rotation using Cleaned PP
TOTAL XY FIELD dBxy/dt nanoVolt/Amp-m? - 17 channels
Scale: 1:2500 Unit Scale: lem = 50
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OUTER-RIM EXPLORATION SERVICES
Operating Crome PEM System
BOREHOILE PEM

Client : Pasminco Exploration Hole : MD-002
Grid : Tullah ) Tx Loop : Collar
Date : 5th Dec. 1993 File name : MD2XYC.AM2

Data Corrected for Probe Rotation using Orientation Tool #2
Data Corrected for Probe Rotation using Cleaned PP
TOTAL XY FIELD dBxy/dt nanoVolt/Amp-m? - 17 channels

Scale: 1:2500 Unit Scale: lcm = 1
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OUTER-RIM EXPLORATION SERVICES
Operating Crone PENM System

. BOREHOLE PEM
Client : Pasminco Exploration Hole : MD-002
Grid : Tullah ' Tx Loop ¢ Collar
bate : 9th Dec. 1993 File name : MD2XY.AM?

Data Corrected for Probe Rotation using Orientation Tool #§2
Data Corrected for Probe Rotation using Cleaned PP
TOTAL XY FIELD dBxy/dt nanoVoit/Amp-m? - 17 channels and PP
Scale: 1:2500 Unit Scale: lem = 2000
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OUTER-—"RIM EXPILORATION SERVICES
Operating Crone PEM Syvstem
BOREHOIL.E PEM

Client : Pasminco Exploration Hole : MD-002
Grid : Tullah ‘ Tx Loop : Collar
Date : 9th Dec. 1993 File name : MD2XY.AM?2

Data Corrected for Probe Rotation using Orientation Tool #2
Data Corrected for Probe Rotation using Cleaned PP
TOTAL XY FIELD dBxy/dt nanoVolt/Amp-m? - 17 channels
1:2500 Unit Scale: lcm =
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OUTER-RIM EXPLORATION SERVICES
Oprcecrating Crome PEM System
BOREHOILE PEM

Client : Pasminco Ekploration Hole : MD-002
Grid : Tullah Tx Loop : Collar
Date : 9th Dec. 1993 File name : MD2XY.AM2

Data Corrected for Probe Rotation using Orientation Tool #2
Data Corrected for Probe Rotation using Cleaned PP
TOTAL XY FIELD dBxy/dt nanoVolt/Amp-m? - 17 channels
Scale: 1:2500 Unit Scale: 1cm =1
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MD2 Loop Coupling
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APPENDIX 8

IP/Resistivity Data, Line 82600N, Mackintosh Dam
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Pasmigco Exploration Ltd
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Makintosh Dam

Survey Paramelers
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APPENDIX 9

MALM Survey Data Mackintosh Dam
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APPENDIX 10

DHEM Data, Hole MM2, Tullah Flat
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OUTER-RIM EXPLORATION SERVICES

Operating Crone PEM System
BOREHOI.E FPEM

Client : Pasminco Exploration Hole i MM2

Grid : Tullah Tx Loop : Collar

Date : May 20, 1994 File name : MM2CZ.PEM
Time Base : 10.00 ms # Readings: 41

Ramp Time : (.50 ms Stn Units : Metric

# Channels: 17 : Coil Area : 6500 sg m
Sync Type : Cable Polarity : -

Loop Size : 300m X 300m Receiver : Digital #106
Current i B8 Amps ' Operator : Geoffrey Dunn

Loop Coordinates (X,Y,Z)
1. 5200m, Om, Om 2. 5500m, Om, Om
3. 5500m, 300m, Om 4. 5200m, 300m, Om

Hole Coordinates (X,Y,Z) or (Azimuth,Dip,Length)
1. 5050m, 200m, 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



Opcecrating
BOREHROLE rPEM

Client . Pasminco Exploration Hole : MM2
Grid : Tullah Tx Loop : Collar
File name : MM2CZ.PEM

: May 20, 1994

. Date
7 COMPONENT dBz/dt nanoTesla/sec — 17 channels and PP

1:2000

Scale:

-3




Soa by P A%
OUTER—JERIM EXPILORATION SERVICES

Operating Crone PEM System
BPOREHOILE PEM

Client : Pasminco Exploration Hole i MM2
Grid : Tullah Tx Loop : Collar
. Date : May 20, 1994 File name : MM2CZ.PEM
Z COMPONENT dBz/dt nanoTesla/sec - 17 channels
Scale:; 1:2000 Unit Scale: lecm = 1000 nT/s
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OUTER—FERIM EXPILORATION SERVICES

Opcaecrating Crone PEM Sy stem
BOREHOILE FPEM

Client : Pagminco Exploration Hole T MM2
Grid : Tullah Tx Loop : Collar
. Date : May 20, 1994 File name : MM2CZ.PEM
Z COMPONENT dBz/dt nanoTesla/sec - 17 channels
Scale: 1:2000 : Unit Scale: lcm = 100 nT/s
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OUTER-RITM EXPLORATION SERVICES
Opperating Crone PEM System
BOREHOLE PEM

Client : Pasminco Exploration Hole : MM2
Grid : Tullah Tx Loop : Collar
. Date : May 20, 1994 File name : MM2CZ.PEM

Z COMPONENT dBz/dt nanoTesla/sec - 17 channels

Scale: 1:2000 Unit Scale: lcm =
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OUTER——RIM EXPLORATION SERVICES

Operating Crone PEM System
BOREHOLE PEM

Client : Pasminco Exploration Hole : MM2
Grid : Tullah Tx Loop : Collar
. Date : May 20, 1994 File name : MM2CZ.PEM

Z COMPONENT dBz/dt nanoTesla/sec - 17 channels

Scale: 1:2000 Unit Scale: lcm = 5 nT/s
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CE510T SR 221 6400,
OUTER—FEREIM EXPLORAT ILON SEERVICES

Operating Crone PEM System
BOREHOLE PEM

Client : Pasminco Exploration Hole : MM2
Grid : Tullah Tx Loop : Collar
. Date : May 20, 1994 File name : MM2CZ.PEM
Z COMPONENT dBz/dt nanoTesla/sec - 17 channels and PP
Scale: 1:2000 Unit Scale: 1cm = 2000 nT/s
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OUTER-—RIM EXPLORATION SERVICES
Operabting Crone PEM Svyvstem
BOREHOLE PEM

Client : Pasminco Exploration Hole : MM2
Grid : Tullah Tx Loop : West
Date : May 20, 1994 File name : MM2WZ.PEM
Time Base : 10.00 ms # Readings: 34
Ramp Time : 0.50 ms Stn Units : Metric
$# Channels: 17 : Coil Area : 6500 sqm
Sync Type : Cable Polarity : -
Loop Size : 300m X 300m Receiver : Digital #106
Current : 8 Amps Operator : Geoffrey Dunn
Loop Coordinates (X,Y,Z)

1. 5200m, Om, Om 2. 5200m, 300m, Om

3. 4900m, 300m, Om 4. 5050m, Om, Om

Hole Coordinates (X,Y,Z) or (Azimuth,Dip,Length)
1. 5050m, 200m, Om

Channel Times (usec)
Ch Start End Center Ch Start End Center Ch Start - End Ce
PP -198 -99 -149 1 76 104 g0 2 104 131

3 131 171 151 4 171 225 198 5 225 292

6 292 378 335 7 378 490 434 8 490 639

9 639 828 733 10 828 1075 952 11 1075 1395
12 1395 1809 1602 13 1809 2348 2078 14 2348 3046
15 3046 3951 3498 16 3951 5121 4536 17 5121 6646

nter
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259
565
1235
2697
5884



5&%{;j Qf& PPﬁS\CF&KC&

OUTERRIM EXPLORATION SERVICES
Opeaerating Crone PEM System
BOREHOLE PEM

Client : Pasminco Exploration Hole : MM2
Grid : Tullah Tx Loop : West
. Date : May 20, 1994 File name : MM2WZ.PEM

Z COMPONENT dBz/dt nanoTesla/sec - 17 channels and PP
Scale: 1:2000
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BOREHOIL.LE »EM

Client : Pasminco Exploration Hole : MM2
Grid : Tullah Tx Loop : West
. Date : May 20, 1994 File name : MMZ2WZ.PEM

2 COMPONENT dBz/dt nanoTesla/sec - 17 channels
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OUTER—RIM EXPLORATION SERVICES

Opcecrating Cronmne PEM System
BOREHOILE PEM

Client : Pasminco Exploration Hole : MM2
Grid : Tullah Tx Loop : West
. Date : May 20, 1994 File name : MMZ2WZ.PEM

Z COMPONENT dBz/dt nancoTesla/sec - 17 channels
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OUTER—RIM EXPLORATION SERVICES

Operating Crone PEM System
BOREHOLE PEM

Client : Pasminco Exploration Hole : MM2
Grid : Tullah Tx Loop : West _
. Date : May 20, 1994 File name : MM2WZ.PEM

7Z COMPONENT dBz/dt nanoTesla/sec — 17 channels
Scale: 1:2000 : Unit Scale: 1lcm =

200 nT/s
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C)[JU?IEII RIM EXPLORATION SERVICES
Opcerating Crone PEM Svyvstem

BOREHOLE PEM

Client : Pasminco Exploration Hole : MM2
Grid + Tullah Tx Loop : West
. Date : May 20, 1994 File name : MM2WZ.PEM

Z COMPONENT dBz/dt nanoTesla/sec - 17 channels
Scale: 1:2000 Unit Scale: lem = 10 nT/s
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OUTER—RTM EXPLORATION * SE‘:RVICES
Opcecrating Crone PEM SysStem
BOREHOLE PEM

Client : Pasminco Exploration Hole : MM2
Grid : Tullah Tx Loop : West
. Date : May 20, 1994 File name : MM2WZ.PEM

Z COMPONENT dBz/dt nanoTesla/sec - 17 channels and PP
Scale: 1:2000 Unit Scale: lem = 20000 nT/s
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APPENDIX 11

DHEM Data, Holes MM1a & RED86-1, Tuilah Flat
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DHEM : MMIA - X Component
Collar Loop

Tullah EL 22/90

Loop Siz
Settings
Units

Channels

300m x 300m

Frequency 25Hz, Ramp 1.00ms
oV /Amp —m2
Survey by Crone Geophysics, August 04,93
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DHEM : MM1A — Y Component
Collar Loop
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DHEM : MM!A - Axial Component
Collar Loop

Tullah EL 22/80

Loop Size : 300m x 300m

Settings : Frequency 25Hz, Ramp 1.00ms

Units : nV¥/Amp-m2

Survey by Crone Geophysies, August 04, 93

Channels : 1 to 17 (0. 0765 to 6. 6465 milliseconds)
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DHEM : MM1A - X Component
East Loop

Loop Size : 3A00m x 460m
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APPENDIX 12

AMG SURVEY DETAILS FOR OLD DRILLHOLES
IN TULLAH - STERLING RIVER AREA



Page 1

TULLAH / STERLING RIVER DDH COL

HOLE_ID
1F

2F

iF
DDH10S
DDH118
DDH128
DDH138
DDH1S
DDH2S
DDH3S
DDH4S
DDHSS
DDHES
DDH7S
DDH8S
DDH9S
DOM1N
DOM2N
DOM3N
DOM4N
MD1
MD2
MD3
MM1
MM1A
MM 2
MP28
MP29
MP30
MP32
MP33
MP35
MP37
MP38
MP43
MP4 4
MP70
MP71
MP86
MP87
MP88
MP89
MR1
MR2
MRP212
MRP219
MRP226
MRP227
MRP233
RED86 -1,

EXPLANATION: COLLAR QUALITY LINE

QUALITY O:
QUALITY *
QUALITY 2:

AMG N

5379599,
5378821.
5378821.
5378192.
5378277.
5378350.
5378440.
5377780.
5377800.
.00

5377805

5377860.
5377975,
5378055.
5378087.
5378100.
5378117.
5379780.
5379860.
5379815.
5380085.
5382718.
.20
.20

5382566
5382670

5376487.
5376487.
5376492,
5376489.
5376489.
5376457.
5376577.
5377725.
5377725.
5377650.
5377530.
5377540.
5377735.
5377760.
5377640.
5380455.
5380208.
53771735.
5376780.
5375175.
5375231.
5375332.
5375106.
.40

5376288

53763594.
.00

5375422

5375610.

Collar position known to within 10m (N,E,RL)

Collar position known to within 10-30m

20
60
60
00
00
00
00
00
00

00
00
00
00
0o
00
00
00
00
00
50

10
10
09
30
30
00
00
00
50
00
00
00
6o
00
00
0o
00
00
00
90
10
50
30

0o

20

AMG_F

385573,
385286.
385286.
385560.
385605.
385643.
385675,
3185383
385375.
385390.
385422,
385482,
385520.
385547,
385550.
385555.
386055.
386110.
386170.
386110.
387003.
386937.
386956.
185432,
385432,
385071.
385569.
385569.
385573.
385710.
385475.
385474.
385425,
385395.
385395.
385350,
385255,
385210.
386334.
386345,
385305.
384950.
384970.
.60

384962

384425,
.20

384449

3846382
384778.
384485.
384947.

00
40
40
00
oo
00
00
00
0o
00
00
00
00
00
00
00
00
00
00
00
co
10
60
90
90
095
70
40
70
50
00
20
00
00
00
00
00
00
00
00
00
00
80

00

80
00
20
30

172.
177,
177.
.00

283

2584 .
297.
.00

298

196.
19¢6.
199,
210.
245.
265.
272.
274
277.
245,
243.
242 .
222.
205.
205.
2085.
178.
178.
.47

177

197.
197.
200.
.40

232

201.
201.
181,
179.
179.
185.
180.
175.
197.
240.
182.
172.
164.
160.
167.
173.
165.
158.
. 158.
168.

Collar position known to +30m

RL
90
80
80

00
00

00
00
00
00
00
00
00
00
00
00
00
00
00
20
50
10
70
70

90
90
00

00
0o
co
00
00
00
00
00
G0
00
00
00
BO
70
S0
40
10
50
60
50

483
258 .
626 .
78 .
64 .
67.
56.
54.
70.
a7.
43.
37,
64 .
64 .
67.
61.
126.
105.
93.
89.
184 .
193.
239,
60 .
400.
332.
122.
113.
125.
110.
79.
70.
86 .
27.
106.
63.
166 .
181.
100.
175.
200.
81.
111.
122.
293 .
140.
211.
156.
197.
235

NI NoO O SIOAWRERR JJERERAJINODWI DO N WWHARODNOFR OO WRKEPOWhEOOGR O

[y ”‘ﬂ‘;;" N
U owr ol B U

celgqual line
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Page 2

TULLAH / STERLING RIVER DDH COL

HOLE ID
RED87-10
RED87-11
RED87- 2
RED87- 3
RED87-4
RED87-5
RED87-6
RED87 -7
RED87 -8
RED88 -1
RED8S -2
RED88 -3
RED88 -4
ss1

SS2
STP100
STP101
STP105
STP217
STP218
STP220
STP221
STP231
STP232
STP232A
STP232A1
STP234
STP283
STP284
STP299
STP300
STP301
STP302
STP74
STP75
STP76
STP77
STP78
STP79
STP80
STP96
STP98
sv1

sv2

Sv3
SVD87-1
SVD87-1A
SVD87-2
SVD89-1
SVD89-2

AMG N

5375746

5380312.
5375420,
5375401.
5376998.
5375350.
5375300.

5375550

5375551.
5375551.
5375249.
5377450.
5375352.
5369%897.
5369597.
53721c4.
5372873.
5373196,
5374392.
5374716.
5374254.
5374399.
5374266.
5374711.
5374710.
5374710.
5374495.
5373443.
5374375.
5371903.
5371948.
5371918.
5371883.
5371815.
5371859.
5371878.
5371843.
5371812,

5371781
5372006

5371913.
5371940.
5374035.
5373355.
5373356.
5373388.
5373388,
5374238.
5372602.

5371245

.20
30
50
40
40
00
30
.90
00
10
50
00
10
00
00
40
00
00
60
60
80
10
80
60
70
70
10
40
90
70
30
00
00
30
70
80
90
10
.20
.20
50
60
10
00
00
00
00
70
00
.00

AMG E

384592.
386050.
384436.
384516.
384891.
384530.
384499,
.80

384411

384412.
384411.
384375.
385094.
.00

384386

382575.
382574,
.20
.00

283839
384333

384505.
384190.
.50
.80

383903
384604

384270.
384216.
384385.
384388.
.50

384388

384162,
383881.
384405.
383858,
383885.
383919.
383887.
383866.
383889,
383840.
383815.
383799,
383782.
3833500.
383950.
3837165.
38452¢6.
.40

384272

384270.
384062.
384061.
384296.
383973.
383265.

90
20
20
20
70
0a
70

20
106
80
50

00
00

10
40

70
30
60
50

30
30
10
60
10
0o
80
50
30
90
70
o
80
oo
a0
90
00

00
90
30
30
60
00

163.
.40

179

160.
159.
172.
165.
174.
.90

162

l62.
162.
173.
170.
167.
615.
615.
250.
214,
209.
176.
255,
177.
173.
.40

176

169.
169.
1le9.
.20

173

224,
.40

174

282.
279.
.40

287

289,
279.
273 .
284.
284.
291.
296.
269.
294,
259.
178.
188.
188.
204,
204.
173.
.20

225

320.

RL
50

10
90
90
10
20

90
90
70
30
90
(020]
00
50
50
00
00
80
20
70

20
30
30

70

70
00

60
10
20
60
20
50
10
30
30
60
60
90
90
60
60
80

00

ECH

169.

b

250.1

260.
153,
328.
145.
157.
277.
280.
322.
289.
178.
325.
145.
211.
218.
289.
323.
249,
165.
268.
203.
150.

14.

92.
198.
342.
179.
116.

70.

79.
142.
119,

45.

45.

45.

45.

45.

45.

45.
239.
267.
150.
125.
292,

30.
298.
142.
154.
129.

T i
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Page
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TULLAH / STERLING RIVER DDH COL

HOLE_ID
SVD89-3
TP133
TP134
TP135

AMG_N
5374395.50
5379837.00
5379902.00
5380521.00

AMG_E

385068.
386125.
386128.
386400.

50
00
00
00

206.
248.
240.
204.

RL
50
0o
oo
00

ECH
364.2
89.3
105.5
89.9

L0 oo
L
$; P A

HEEY

i

colqual line
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Page 1

TULLAH / STERLING RIVER DDH SURVEYS

HOLE_ID
1F

1F

1F

1F

1F

1F

1F

1F

1F

1F

1F

1F

1F

1F

1F

1F

oF

2F

2F

2F

2F

2F .
2F

2F

2F

2F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3F

3IF
DDH108
DDH108
DDH118
DDH11S
DDH128
DDH128
DDH13S

DEPTH
0.
30.
61.
91.
121.
152.
182.
213.
243.
274.
304.
335,
365.
396.
426.
483,
0.
30.
61.
91.
121.
152.
182.
213.
243,
258,

30.

61.

51.
121.
152.
182.
213.
243.
274.
304.
335,
365.
396.
426.
457.
626.

78.

64 .

67.

OHQOOOMORFRFMNMNIMODWDWEREROUROPRPOUOSODOEWYEReOUDBROUVOHNNMNODWDWDERWOWRODROoOUNO

AMG AZ

100.
97.
.80
91.
88.
.80
.00
.00
85.
85.
.00
.00
.00
85.
B5.
.00
15.
.30
.30
.30
.30
.30
.30
15.
15.
15.
.80
.80
88.
.80
.80
.80
.80
66 .
68.
69.
.60
.00
.50
77.
78.
80.
88.
107.
107.
105.
.00
107.
107.
100.

94

85
85
85

85
85
85

85

15
15
15
15
15
15

100
54

82
76
70
64

72
74
75

105

80
80

80
80O

00
00

00
Qo

30

30
30
30

80

50
20
80

00
50
00
00
00
00
00

00
o
00

-88.

-88

-85,
-79.
-75.

-66

-58.
-48.
-37.
-30.

-25

-21.
-18.
-17.
-l16.

-16

-90.
-90.
-88.
. -87.
-87.
-84.
-82.

-80

-78.
-77.
-85,

-84

-83.
-82.

-82

-81.
-81.

-77

-73.
-70.

-61

-45.

-36
-24
-22
-18

-15.
-65.

-52

-69.

-58

-65.
-54.
-65.

DIP
00
.00
50
Go
50
.00
50
00
50
00
.00
00
50
00
50
.00
0o
00
50
00
50
75
50
.00
50
50
00
.75
50
75
.25
25
00
.50
0o
00
.00
50
.50
.50
.00
.00
00
co
.00
co
.00
00
00
00



Page 2

TULLAH / STERLING RIVER DDH SURVEYS

HOLE ID

DDH13S
DDH1S
DDH1S
DDH2S
DDH28S
DDH3S
DDH3S
DDH4S
DDHAS
DDH5S
DDH5S
DDH6S
DDH6S
DDH7S
DDH7S
DDHS8S
DDHES
DDH9S
DDHSS
DOM1N
DOM1N
DOM2N
DOM2N
DOM3N
DOM3N
DOM4N
DOM4N
MD1
MD1
MD1
MD1
MD1
MD1
MD1
MD2
MD2
MD2
MD2
MD2
MD2
MD2
MD2
MD3
MD3
MD3
MD3
MD3
MD3
MD3
MD3

DEPTH

56.
0.
54.
0.
70.
0.
47.
0.
43.
0.
37.
0.
64.
0.
64.
0.
67.
0.
6l.
0.
126.
0.
105.
0.
93.
0.
89.
0.
30.
60.
90.
120.
150.
184.

31.
61.
91.
121.
151.
181.
183.

30.
60.
S0.
120.
150.
180¢.
210.

QOO oOo0CWOOOC OO WO OO0V ONODQOQOHL OO OO DOWONOROWOE

AMG_AZ

100.
120.
120.
120.
i20.
.00
100.
115.
115.
.00
.00
.110.

110.

110.
.00
.00
110.
107.
107.
120.
.00
120.
.00
110.
110.
.00
.00
91.
91.
92.
92.
.00
.00
91.
88.
91.
92,
.00
.00
.00
.50
.50
.00
.00
87.
.50
.00
.00
.00
.00

100

113
113

110
110

120

120

100
100

92
92

93
94
94
93
93
90
88

84
g3
82
g2
B2

00
00
00
G0
00

00
00
Go

00
00
00

00
00
00
00

00

00
00

75
25
00
00

50
90
00
00

(HY)

-56

-37.
-28.
-37.

-26

-37.
-29.
-50.
-43.

-55

-49,
-60.
-49.
-60.
-49.
-65.

-54

-65,
-55.
-55.

-34

-55.

-37
-60

-44 .
-45,
-30,.
-50.

-48

-47.
-45.

-44
-43
-42

-45.,

-44
-43

~41.,
-41.
-40,

-38

-37.

-74

-72.
-70.

-67
-64
-61

-60.
-59.

DIP

.00
00
00
00
.00
00
00
00
00
.00
00
00
Go
0o
00
00
.00
00
00
0o
.00
(0]
.00
.00
00
Go
00
00
.25
00
00
.25
.00
.00
0o
.00
.50

00
00
.00
00
.00
00
75
.50
.50
.75
00
00

25



Page 3

TULLAH / STERLING

HOLE_ID
MD3
MM1
MM1
MM1
MM1A
MM1A
MM1A
MM1A
MM1A
MM1A
MM1A
MM1A
MM12
MM1A
MM1A
MM1A
MM1A
MM12
MM1A
MM2
MM2
MM2
MM2
MM2
MM2
MM2
MM2
MM2
MM2
MM2
MM2
MP28
MP28
MP28
MP28
MP28
MP29
MP29
MP29
MP29
MP29
MP30
MP30
MP30
MP30
MP30
MP32
MP32
MP32
MP32

RIVER DDH SURVEYS

DEPTH
239.
0.
30,
60.
O.
30.
61L.
91.
121.
151.
181.
211.
241.
271,
301.
331.
361l.
391.
400.
0.
30.
58.
B9.
119.
149,
179.
209.
239.
269.
299.
332,

30.
61.
91.
122.

30.
61.
91.
113.

30.
6l.
91.
125.

15.
30.
45,

SN OWR OO OoOUOOWEOoOUNNOOOO0O0O0OCOO0O000ONODODODODOO0OOO0O000O00OoO0OCO0O

AMG_AZ

83
102

98
102

96

98

g0
S22
S0
89

86
85

84
S0
S0

90

90
90
S0
100
160
100
100
100

280
280

-00
.00
99,
.00
.00
100.
101.
100.
97.
.00
96
97.
97.
.50
98 .
97.
97.
97.
97.
.00
.25
.50
.50
88.
87.
.00
.50
85.
84.
85.
.50
.30
.60
91.
91.
92.
.30
90.
.30
.30
.30
.00
.00
.00
.00
.00
280.
280.
.00
.00

50

50
50
00
50

00
75
25

00
00
50
g0
00

g0
00

00
00
0o

00
50
00

30

00
Go

-58.

-70

-65.

-60

=70,

-67
-66
-65
-63
-59

-56.
-55.

-53
-52

-50.
-49.

-48
-48

-48,
-70.

-66
-64
-57
-56
-54

-51.
-49.

-47
-47
-45

-44

-29

-26.
-25.
-25.

-25
-51
-45

-37.

-31

-26.
-44 .

-36
-32
-26
-20

-60.
-59.
-57.
-52.

DIP
00
.00
25
.25
00
.50
.75
.00
.00
.75
75
00
.25
.00
00
00
.50
.00
00
00
.50
.25
.00
.00
.00
50
00
.50
.00
.75
.50
.00
50
00
00
.00
.00
.00
50
.00
o
00
.75
.25
.75
.75
00
00
00
50



Page 4 :

TULLAH / STERLING RIVER DDH SURVEYS

HOLE_ID
MP32
MP32
MP32
MP32
MP32
MP33
MP33
MP33
MP33
MP35
MP35
MP35
MP35
MP35
MP37
MP37
MP37
MP37 -
MP37
MP38
MP38
MP43
MP4 3
MP43
MP43
MP43
MP44
MP44
MP44
MP44
MP70
MP70
MP70
MP70
MP70
MP70
MP70
MP71
MP71
MP71
MP71
MP71
MP71
MP71
MP86
MP86
MP86
MP86
MP86
MP87

DEPTH
61.
76.
91.

106.

110.

0.
15.
30.
79.

0.
15,
30.
45.
70.

0.
30.
61.
85.
Be6.

0.
27.

0.
30.
61.
91.

106.

0.
30.
61.
63.

0.
30.
6l.
91.

121.

152.

166.

30.
6l.
91.
121,
152.
181.

30.
61.
91.
100.

OV OUNOHPYVRONORADLEOUNOEROUVNONPROUVNOEROCAWOUIOINUVINORNONNOOQRNO

AMG AZ

280.
280.
280.
280.
280.
.00

100

100.
.00

100

100.
100.
100.
100.
.00
.00

100
i00

100.
100.
100,
100.
.00
.00
100.
100.
.00
100.
100.
100.
100.
100.
.00
.00
110.
110.
.00
.00
110.
110.
.00
110.
110.
110.
110.
.00
.00
.00
.00
.00

100
100

100

100
1460

110
110

110

110
110
110
132
132

132.
132.
132.
100.

00
00
00
00
6o

00

oo
0o
00
00

00
00
00
00

00
00

00
00
00
00
00

00
00

00
00

oo
00
00
co

00
00
00
00

-47.

-43
-3%8

-35.

-34

-60.

-56
-51

-37.
-85.
-82.

-78
~-73

-65.,
-45.,
-40.
-31.

-26
-26

-45,
-45.

-50
-44

-33.
-29.

-26
-60
-48
-42

-41.
-45.

-41
-38

-32.
-25.

-21
-13
-50
-40
-38

-35.
-31.
-27.

-24

-61.

-53
a4

-50.
-47.
-49,

pbIp
00
.50
.50
00
.00
00
.00
.50
50
00
00
.00
.25
50
00
00
50
.00
.00
00
00
.00
.75
50
00
.75
.00
.25
.25
75
00
.00
.75
75
50
.25
.30
.00
.00
.00
00
50
75
.25
00
.50
.50
00
00
00

¢
L

£ T
5§ oan

Fod T

I

L
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Page 5

TULLAH / STERLING RIVER DDH SURVEYS

HOLE_ID
MP87
. MP87
MP87
MP88
MP88
MP88
MP88
MP88
MpP8s8
MP88
MP89
MP89
MP89
MP89
MR1
MR1
MR1
MR1
MR2
MR2
MR 2
MR2
MRP212
MRP212
MRP212
MRP212

‘ MRP212
- . MRP219

MRP219
MRP2195
MRP219
MRP226
MRP226
MRPZ226
MRP226
MRP226
MRP226
MRP226
MRP227
MRP227
MRP227
MRP227
MRP227
MRP227
MRP233
MRP233
MRP233
MRP233
MRP233
MRP233

DEPTH
30.5
61.

175.

0.
30.
61.
91.

121.

152.

200.

0.
30.
6l.
81.

0.
57.

110.

111.

51.
120.
122.

49.
143.
200.
293.

56.
98.
140.

39.
75.
120.
165.
210.
211.

20.
65.
110.
155.
155.

34.
70.
112.
154.
196.

QOO0 NMOODOOCOUVNNOO OO0 OLOOOoONUIOCOCOO0O0OOOOJOUWOoDWUWdYPROoOLIONO

AMG_AZ

100
100
100

110.
110.
.00

110

110.
110.
110.
110.
100.
.00

100

100.
.00

100

90.
88.
82.
82.
90.
88.
.50
.50
50.
.00

88
88

90

89.
.00
.00
101.
101.
101.
101.
.00
54 .
86.
88.
g82.
88.
88.
.00
.00
.00

50
96

S0

90
92
92

91.
96.
96.
20.
.00
.00

86
84

84.
87.
89.

.00
.00
.00

00
00

00
co
00
00
00

00

0o
50
50
50
00
50

00

00

90
80
80
90

00
00
00
00
00
6o

00
00
00
00

00
Y]
00

-44

-38.
-25.

-65
-60

-54.

-43

-37.
-29.
-24.
-65.

-52
-58

-58.
-60.
-55.
-47.
-47.

-60

-57.

-48

-48.,

-60

-54.

-43
-37
-25
-58
-56
-55
-54
-60
-58

-48.
-44 .
-41.
-39.

-39

-65.
-63.

-61
-60

-58.
-58.
-60.

-57
-51

-47.
-44 .
-30.

DIP
.00
0o
00
.00
.20
00
.20
60
70
oo
0o
.50
.40
40
00
00
oo
00
.00
00
.50
25
.00
50
.00
.00
.00
.50
.50
.50
.00
.00
.50
00
0o
50
00
.00
00
50
.50
.00
00
00
0o
.00
.00
00
00
00



HOLE_ID
MRP233

REDB6 -1
RED86-1
RED86-1
REDB6-1
REDB6-1
RED86-1
RED86-1

RED87-10

RED87-10
RED87-10
RED87-10
RED87-11
RED87-11
REDS7-11
RED87-11
RED87-11
RED87-11
RED87-2
RED87-2
REDS7-2
RED87-2
RED87-2
REDS7-2
RED87-2
RED87-2
RED87-2
RED87-3
REDS7-3
RED87-3
RED87-3
RED87-3
REDS7-3
RED87-4
REDS7-4
RED87-4
REDB87-4
REDS7-4
RED87-4
RED87-4
REDS7-4
REDS7-4
RED87-5
RED87-5
RED87-5
RED87-5
RED87-5
RED87-5
RED87-6
RED87-6

TULLAH / STERLING RIVER DDH SURVEYS

DEPTH
197.
0.
30.
60.
110.
160.
210.
235,
0.
58.
105.
169,
0.
49,
100.
160.
199.
250,

45.

72.
102.
129.
162.
192.
231.
260.

35.
69.
98.
141.
153.

30.
60.
28.
142.
186.
237.
280.
328.

37.
67.
97.
128.
145.

30.

COoOUNOOODO00OO0OO0O00DOCOCOOPRPOODOOCOWOOQOOU OORHROODOONORFRFONOOOOOO-N

AMG_AZ

89.
90.
S1.
20.
91.
.00

93

95.
96,
90.
92.
89.
89.
144.
.50

142

134.
.00
.50
.50
90.
91.
91.
92.
.00
.50
.00
.50

133
132
130

93
92
54
g3

g94.
.00

90

9l.
91.
1.
.30

92

92.
90.
89,
89.
.50
B9,
.50
89.
91.
94,
90.
90.
90.
89.
89.
B9.
.00

88

88

90

92.

00
00
00
50
50

00
00
00
00
50
50
00

00

50
50
70
50

50

00
00
00

50
00
50
00

00

50
50
00
oo
50
50
50
50
50

00

-29.
-55.
-52.
-48.
-41.
-38.
-36.
-35.
-50.
-49,
-47.
-44.
-50.
-45.
-35.
-32.

-28

-22.

-60
-58

-56.

-56
-56
-55
-55
-54

-53.
-45.

-43
-43
-42

-42.
-42.
-50.

-49
-50
-49

-49.
-48.
-48.
-47.
-44.

-56

-55.
-55.
-53.
-51.

-50

-51.
-51.

DIP
50
00
00
00
00
50
0o
00
00
00
50
00
Go
50
25
75
.50
00
.00
.50
50
.00
.25
.50
.00
.70
25
00
.70
.00
.70
20
oo
00
.50
.00
.50
25
70
00
50
30
.50
70
70
30
30
.20
00
00

8

L

LN



Page 7
TULLAH / STERLING RIVER DDH SURVEYS

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
REDS87-8 90.0 91.50 -42.00
REDR7-8 120.0 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
, . RED8B-1 51.0 106.00 -60.00
b REDS8S8-1 102.0 105.00 -59.00
REDBB-1 201.0 106.00 -57.50
RED88-1 250.0 106.00 -57.00
RED88-1 300.0 107.00 -56.00
REDS88-1 322.0 107.50 -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
REDBS-2 200.0 97.00 -47.50
RED88-2 250.0 97.00 -42.00
RED8S§-2 289.3 98.00 -39.00
RED88-3 0.0 110.00 -60.00
RED8S-3 51.0 106.00 -57.00
RED8S8-3 110.0 104.50 -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
REDBS8-4 25.0. 86.70 -64.00
RED88-4 75.0 80.00 =-61.50
RED88-4 125.0 80.00 -60.00
REDB8-4 177.0 81.00 -59.00



Page B

TULLAH / STERLING RIVER DDH SURVEYS

HOLE_ID
RED88-4
REDB8-4
RED88-4
RED88-4
881
8s1
SS1
8S1
ss1
851
Ss1
882
882
552
S52
SS2
SS52
SS2
552
STP100
STP100 "
STP100
STP100
STP100
STP100
STP100
STP100
STP100
STP101
STP101
STP101
STP101
STP101
STP101
STP101
STP101
STP101
STP105
STP105
STP105
STP105
STP105
STP105
STP105
STP105
STP105
STP105
STP105
STP105
STP217

DEPTH

225.
275.
322.
325,
0.
30.
34.
75.
100.
130.
145.
0.
30.
70.
100.
131.
180.
202.
211.

30.
61.
S51.
121.
152.
l182.
213.
218.

30.
61.
91.
121.
152.
182.
213.
265.

30.

6l.

91.
121.
152,
l82.
213.
243,
274,
304.
323,

O\ WORVURVOPROUNONBROUPROVUROUNIONPALUROVUPROUVNOROODOCODOCOODORRODOOOOOOCOOO

AMG AZ

B3.
.00
.50
.50
94 .
.50
101.
.50
.00
.00
.50
272.
.75
.00
.00
266.
264.
265,
265.
.00
129,
129,
129.

83
82
82

100

27
94
93
92

270
269
268

129

129
129
129

289
289
289

289
288
288
288
288
288
288
288
288
288
288
288

00

00

50

00

50
50
00
00

0Q
00
00

.00
.00
.00
129.
129,
289.
289.
.60
.60
.60
289.
289.
289.
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
288.
108.

00
00
60
60

60
60
60

60
00

-58

-58.
-55.

-54
-63
-63
-64
-66

-66.
-64.

-63
-53

-51.
-51.

-50
~-48

-47.
-47.
-47.
-57.

-55

-52.
-48.
-40.

-34
-29
-28
-27

-47 .,
-44 .

-32

-25.

-15
-13

-6.

-1.
-53.
-53.
-49.
-41.
-35.

-32
-30

. -25

-20
-19
-12

-60.

DIP
.50
o
00
.80
. 00
.00
.00
.00
00
00
.00
.00
00
00
.50
.50
0o
00
00
00
.50
50
50
50
.50
.50
.00
.75
00
(HY)
.75
00
.00
.00
.00
00
0o
00
00
00
50
00
.50
.00
.50
.00
.80
.50
.00
00

e

A Y
»

T S
Fowd o



Page 9

TULLAH / STERLING RIVER DDH SURVEYS

HOLE_1ID
STP217
STP217
STP217
STP217
STP217
STP217
STP217
STP217
STP218
STP218
STP218
STP218
STP218
STP218
STP218
STP220
STP220
STP220
STP220
STP220
STP220
STP220
STP220
STP221
STP221
STP221
STP221
STP221
STP221
STP231
STP231
STP231
STP231
STP231
STP231
STP232
STP232
STP232A

STP232A

STP232A1
STP232A1
STP232A1
STP232A1
STP232A1
STP232A1
STP234
STP234
STP234
STP234
STP234

DEPTH
30.
66.
g84.

120.

150.

200.

249.

249.

0.
44,
74 .

104.

134.

164.

165.

91,
121.
157.
208.
239.
261.
268.

79.
109.
178.
203.
203.

60.
90.
120.
150.
150.

14.
92.

67,
109.
151.
192.
198.

72,
102.
132.
162.

OO0 OoONOOODOOoOWOOOMO0O0o o OO DEBLWO MO ODODONOoOOOOOO0OODOODHOCOOOOOO0O

AMG_AZ

108

1i2

108
102
g2

105
108

99
96
93

75
75
75

111

109
109
108

108
106
105
o8
a8
98
108
101

.50
109.
112.
.00
108.
109.
108.
.00
.00
.00
97.
100.
105.
105.
.00
.00
101.
.25
.70
.00
96.
95.
94 .
75.

00
00

00
0o
00

75
0o
00
00

40

50
00
50
50

.50
.50
.50

75.

75.
108.
110.
.50
110.
.00
.00
.00
108.
108.
108.
.00
.50
.00
.00
.00
.00
.00
.00
101.

98.

97.

50
50
(H
00

00

00
00
00

50
00
00

-63
-60

-58,
-56.
-50.

-40

-26.
-26.
-62.
-56.

-53
-52
-50

-49.
-49.
-60.

-46
-44

-41.
-26.

-22

-21.
-20.

-60
-56
-55

-38.
-33.

-33

-60.
-56.
-55.

-52
-50

-50.
-60.
-60.
-60.
-60.
-60.

-52

-49,
-45.
-39.

-38
-70

-67.
-65.
-61.

-58

DIP
.00
.00
50
00
00
.00
50
50
00
50
.75
.50
.50
(K]
Q0
00
.00
.00
o
00
.00
00
70
.00
.50
.00
co
00
.00
00
00
o
.00
.50
50
]
00
oo
00
00
.00
50
00
00
.00
.60
G0
00
00
.00
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TULLAH / STERLING RIVER DDH SURVEYS

HOLE_ID
STP234
STP234
STP234
STP234
STP234
STP234
STP234
STP283
STP283
STP283
STP283
STP283
STP284
STP284
STP284
STP284
STP284
STP299
STP299
STP299
STP299
STP300
STP300
STP300
STP300
STP300
STP301
STP301 -
STP301
STP301
STP301
STP301
STP302
STP302
STP302
STP302
STP302
STP74
STP74
STP75
STP75
STP76
STP76
STP77
STP77
STP78
STP78
STP79
STP79
STP80

DEPTH
192.
222.
252,
282,
312.
342.
342.
0.
83.
131.
179.
179.
0.
26.
71.
11le,
11le.
0.
34.
70.
70.
0.
24 .
56.
79.
79.
0.
41.
83.
116,
134.
142,

50,
75.
110.
1189.
45.
45.
45.
45.
415.

45.

OO0 0O0 OO0 COoNOoOOOO oMo OO OO0 OO OO oOo o000

AMG A%

100.
98.
97.
28.

.50

96.

.00

108.

.00

.00

g8.

.00

108.
99.

102.

100.

100.

307.

.00

.00

300.

302,

294,

a3

96

102
102

98

302
300

296
298
298
302

302
290
302
301
300
3089

309

3089

309

00
co
00
00

00

oo

00

00
00
0o
00
00
00

00
00
00

.60
.50
.50
.00
299,
297.
299.
299.
298,
.00
.00
.50
.50
.00
.00
309.
.00
309.
309.
309.
309.
309.
309,
309.
.00
309.

0o
50
50
0o
00

0o

co
00
0o
cQ
co
0o
0o

00

.00

-54

-49.
-45.
-43.

-38
-32
-32
-45

-46.
-46.
-46.

-46

-60.
-60.
-56.
-51.
-51.
-60.
-59.
-56.

-56

-60.

-55
-53
-50
-50

-63
-60.
-56.
-47.
-43.
-41.
-63.

.00

-58
-53

-495.
-47.
-55.
-55.
-55.
-55.
-55.

-55

-55.
-55.

-55

-55.
-55.
-55.
-55.

DIP
.50
50
00
00
.50
.00
.00
.00
00
00
00
.00
00
00
0o
00
oo
Go
00
30
.30
0o
.60
.30
.00
.00
.00
60
20
20
00
80
00

.30
50
00
00
00
00
00
o0
.00
00
00
.00
00
00
00
00

e
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TULLAH / STERLING RIVER DDH SURVEYS

HOLE_ID
STP80
STP96
STP96
STP96
STP96
STP96
STP96
STP96
STP96
STP96
STP98
STP98
STP98
STP98
STP98
STP98
STP98
STP98
STP98
STP98
svi

SV1

sv1

SV1

SV2

SV2

SV2

SV3

SV3

SV3

SV3

SV3

SV3

SV3

SV3

sv3

SV3
SVD87-1
SVD87-1
SVD87-1A
SVD87-1A
SVD87-1A
SVD87-1A
SVD87-1A
SVD87-1A
SVD87-1A
SVD87-1A
SVD87-1A
SVD87-2
SVD87-2

DEPTH
45,
0.
30.
61.
9l.
121.
152.
182.
213,
239.
0.
30.
61.
9l.
121.
152.
182.
213.
243.
267.

71.
149.
150.

71.
125.

55.
110.
120.
169.
190.
217.
232,
277.
292.

30.

30.

59.
100.
158.
212,
266.
298.
298.

o
COoOUNMODOOO0000000O0OhOCO000000DOROCOOOOCOXMBPBYUBLBYVUROUNOWBRBLOVURWOUBROUIO

100.

AMG AZ

309.
308.
.00
308.
308.
.00
308,
308.
308.
.00
128,
128.
128,

308

308

308

128

128

113

113

113
114
113
114

117

115
108

105
102
103
103

106

00
00

00
00

Q0
6o
00

00
00
00

.00
128.
128.

00
00

.00
128.
128.
128.
.40
111,
113.
.40
113.
110.
108.

00
00
00

40
40

30
30
00

.30
.30
.30
.30
115.
121.
.30
114.
©115.
.30
.00
108.
108.
108.
108.
107.
105.
.00
.00
.50
.50
108.
.50

30
30

30
30

00
co
50
00
00
50

00

-55

-81.
-78.

-76
-73

-67.

-62
-59
-56
-53

-57.

-56

-56.
-51.

-45

-42.
-39,

-36
-33

-30.
-45.
-37.

-30

-30.
-60.

-54

-49.
-62.
-59.

-50
-47

-41.

-36

-34.
-29.
-29.

-29

-56.

-56
-76
~76

-75.
-76.
-72.
-70.
-61.

-53
-53
-61
-59

DIP
.00
00
00
.00
.00
50
.50
.50
.25
.50
00
.50
25
25
.50
00
00
.00
.00
70
00
50
.00
00
00
.00
40
00
50
.00
.00
00
.00
00
00
50
.50
00
.00
.00
.50
75
30
75
30
30
.70
.70
.00
.00
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HOLE ID DEPTH AMG AZ DIP
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
8VD89-1 154.1 109.50 -43.75
SVD89-2 0.0 112.00 -50.00
SVDB9-2 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

o 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



COLLAR DETERMINATION METHODS & LIKELY ACCURACY

Murchison Mine:

MP28, MP29, MP30, MP32
Theodolite survey of JGP's estimated drill collar positions by Gary Watts,
October 1992. Accuracy: N & £: Within 3m (MP32 within lmj. RL: Exact.

MM1, MMIA
Theodolite survey of collar by wary Watts, 17.2.93. Accuracy: Exact.

MM2
Theodolite survey of stempipe by wary Watts, December 1Y43. Accuracy: cxact.

Murchison Gorge:

Tullah Flat:

MRP226, MRP227
Theodolite survey of LUH collars by Gary Watts, 1987. Accuracy: Exact.

RED87-4, RED8B-3
Theodolite survey of stempipes by Gary Watis, February 1944, Accuracy: Exact.

MP83

Approximate average of AMG co-ords scaled from 1470's £Z map, and those in EZ
DUH file of similar vintage where old UDH collars given AMG co-ords.
Accuracy: N & E£: Probably 20-30m. RL: Within 5m,

Duttons:

MP33, MP35, MP37, MP38, MPA3, WP44, MP70, MP71, MP83

UUH locations transferred by J&P from old EZ maps to 1966 aerial photograph,
then to 1986 Lands vept Urthophoto Plan, Agree from 2-30m (mostly 10-20m)
with co-ords derived from old EZ plans and records.

Accuracy: N & £: Generally within 10-20m. RL: Generally within Sm.

Farrell:




1F, 2F, 3F
Collars surveyed by theodolite by Gary Watts, pre 1987. Accuracy: Exact.

DDH1S-13S

Approximate DUH locations transferred by JGP from old EZ maps to 1956 aerial
photograph, then to 1986 Lands Uept OUrthophoto Plan.

Accuracy: N & t£: Probably within 30-40m. RL: Probably within 10-15m.

North Farrell

RED87-11
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 10-15m. RL: Within 5m.

TP134
As for TP133. Agrees to between 6-27m with co-ords derived from EZ records &
plans. Accuracy: N & E: Within 15-20m, Within 5m.

TP135

As for TP133 & 134, with probable site confirmed by field examination (HEC
transformer station since built on or close to old drillsite). Agrees to
between 13-21m with co-ords derived from EZ records & plans.

Accuracy: N & E: Within 10-15m. RL: Within 3m.

DOMTN, DOM3N
Scaled by JGP from old EZ plan. Checked against 1986 Orthophoto for accuracy
estimate. Accuracy: N & E: Probably 20-30m. RL: Within 10m.

DOM2N
Approx average of co-ords derived by scaling from old EZ plan and best
estimate of position on 1986 Orthophoto'P1an. (Northings agree to 2m,
Eastings to 22m, RL's to 1m).
Accuracy: N: Within 10-15m. E: Within 20-30m. RL: Within 5-10m.

DOMAN
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Scaled by JGP from old EZ plan. Checked against Urthophoto for accuracy
estimate. Accuracy: N: Within 20m. &E: Up to 50m. RL: Up to 15m.

MPB6, MP87

From 1970's EZ DDH file Tisting 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 EZ 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:

SS1 & SS2

Rock above chopper pad surveyed by EDM triangulation from three trig points
near Rosebery Mine by Gary Watts, 6.3.94. Accuracy estimated by Watts at +-1m
(distance from trig points to rock approx 5km). Distance (40m west & 13m
north) from rock to drillholes scaled from aerial photos. RL estimated from
1493 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 of drillpad by Gary Watts, 3.8.88, with possible
collar position marked. Accuracy: N & 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 survey by Gary Watts, 3.8.88, old collar located and marked
with new pipe. Accuracy: N, E & RL: exact.

STP299

Field theodolite survey by Gary Watts, 6.7.88, collar located,
Accuracy: exact.




g

Field theodolite survey by Gary Watts, 6.7.88, collar located.

Field theodolite survey by Gary Watts, 15.7.88, collar located.

STP300
Accuracy: exact.
STP301
Accuracy: exact.
STP302

Field theodolite survey by Gary Watts, 15.7.88, collar located.

Accuracy:

Sterling Valley:

exact.

STP101

Field theodolite survey by Gary Watts, 26.10.92, drillsite located but collar
Accuracy: N & E: within 5-8m. RL: within Im.

position only roughly estimated.

STP105
Field theodolite
Accuracy: Exact.
STP217
Field thecdolite
Accuracy: Exact.
STP218
Field theodolite
Accuracy: Exact.
STP220
Field theodolite
Accuracy: Exact.
STP221

Field theodolite
Accuracy:

Exact.

survey by Gary Watts, 26.10.92,

survey of collar

survey of collar

survey of collar

survey of collar

by Gary Watts,

by Gary Watts,

by Gary Watts,

by Gary Watts,

collar stem pipe located.

14.5.80.

26.6.80.

19.12.80.

31.12.80.
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STP231
Advised by Gary Watts, 17.12.92, from his 1981 field theodolite survey of
collar. Accuracy: Exagt.

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 1.5m. 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
drill pad (no stem pipe left). Accuracy: N & E: within 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 5m. RL: probably within 0.5m.

SVl

- Field theodolite survey by Gary Watts, 20.11.93, of JGP's estimated collar
position on drillsite largely destroyed by later roadworks. Accuracy: N&E:
Within 5m. RL: Within Im. ' '




0
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MR2

Field theodolite survey of JGP's roughly estimated collar position on old
drillsite, by Gary Watts, 23.2.94. Accuracy: N: Within 2m. E: Within 5m.
RL: Within 0.5m.

RED86-1

Field theodolite survey of collar by Gary Watts, 23.2.94. Accuracy: Exact.

Lakeside:

MRP212

Field theodolite survey of hole collar, Gary Watts, 9.7.87. Accuracy: Exact.

MRP219, MRP233, RED87-2, RED8/-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, RED83-4
Field theodolite survey of collars by Gary Watts, 26.9.88.
Accuracy: Exact.

o

o

frami



SV3, Sv2

Field theodolite survey by Gary Watts, 30.712.92, of JGP's rough estimate of
collar position of SV3 on heavily overgrown drillsite. SV2 scaled from this
position using details from 1977 Abminco log. Accuracy: N&E: Within 8m.
RL: Within Im.

SvD87-1, SVD87-1A

Field theodolite survey of SVD87-1A stempipe by Gary Watts, 23.2.94, with
SVD87-1 scaled from this position using details in 1987 Billiton log.
Accuracy: N, E & RL: Exact.

SvDg7-2

Field theodolite survey by Gary Watts, 23.2.94, of JGP's rough estimate of
collar position on heavily overgrown drillsite, later revised by measuring
from nearby grid peg using details on 1987 Billiton drillsection. Accuracy:
N & E: Within 3m. RL: Within 0.5m.

SYD89-1
Field theodolite survey by Gary Watts, 23.2.94, of JGP's estimated collar
position on rehabilitated drillsite, using details from 1989 Billiton log.

Accuracy: N & E: Within 2m. RL: Within Tm.

SvDg9-2

Scaled from 1989 Billiton maps and 1993 Pasminco topographic plans. Site
never surveyed. Accuracy: Probably least accurate of any post-1970 drillhole
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:

MR1
Field theodolite survey of collar stempipe by Gary Watts, 23.2.94.
Accuracy: Exact.
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