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Drilling SHD-7, Tyndall Creek (left to right, Mark Smith and Nick

Poltock).
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Drilling SHD-8, Access Road alteration (left to right Nick Poltock, Mark

Smith, Sam Taylor).

Collar of SHD-1 with the pump station on the right side and Lake Newton

through the trees.

Howards basalt in SHD-1 showing both haematitic, carbonate rich,
strongly foliated (mylonitic?) examples (385625 and 385626 in 4a) and

coherent examples (385621, 385623 and 385628 in 4b). Samples 385621
and 385623 are taken from two extrusive units stratigraphically above the

samples in 4a, whilst 385628 is taken from an extrusive unit



10

11

12

13

390006

stratigraphically below.

Henty-Comstock horizon at 317 metres. Defined to be the contact
between variably (initially weak, increasing downhole) altered
pumiceous(?) volcaniclastics and the overlying fossiliferous limestone,
typical of such limestones in the lower Tyndall Group, upper Anthony
Road Andesite.

Rocks in the footwall to the Henty-Comstock horizon (interpreted to be at
317 metres) intersected by SHD-1. 385632 has Ti/Zr of 15.0 and Na20
1.75% and is from 348 5m; 385(4 here is an error)635 has Ti/Zr 18.1 and
Na20 2.58% and is from 389.5m; and 385637 has TvVZr 14.5, Na20
1.06% and is from 412.5m.

Weaker peripheral Na depleting sericiterchlorite alteration. Sample
385647 (from 557 metres) has TVZr of 22.2 with Na20 0.06%, sample
385648 (from 574 metres) has a Ti/Zr of 23.1 and Na2Q of 0.09%.
SericitetsilicatMn carbonate+sulphide alteration. Sample 385502 is from
665 metres. It has a TVZr of 15.5, Na20 of 0.5%, MnO 1.55% and S
0.83%; sample 385505 (from 668 metres) has a Ti/Zr of 20.5, Na20 of
0.35%, MnO 2.12% and S 0.66%; and sample 385522 (from 685 metres
has a Ti/Zr of 24 .8, Na20 of 0.12%, MnQ of 1.58% and S 0.53%. 385502
has Pb 0.1% and Zn 1.5%.

Sericite+silicatMn carbonate+sulphide alteration. Sample 385532 is from
695 metres and has Ti/Zr 24.4 Na20 0.8%, MnO 1.23% and S 1.55%;
sample 385538 is from 701 metres and has Tv/Zr 21.1, Na20 0.18%, MnO
2.51% and S 1.34%; and sample 385546 has Ti/Zr 26.8, Na20 0.07%,
MnO 1.7% and S 0.65%. 385532 has 0.15% Zn, 385538 has Zn 0.3% and
385546 0.1% Zn and 0.05g/t Au.

Mineralised examples from sericite+silica+Mn carbonate+sulphide
alteration zone. 666.5 metres is the best example of a base metal stringer
intersected by SHD-1 with 666m - 667m assaying 198ppm Cu, 3.45% Pb,
0.92% Zn and 0.04g/t Au. 667.2 and 669.9 are examples of later stage
quartz-calcite veins with 'sweat out' sulphides.

Mineralised examples from sericite+silica+Mn carbonatetsulphide
alteration. Sample 676.4 metres has 20.5% Ba, Ti/Zr 24.0 (Ti=1319,
Zr=55), 404ppm Cu, 0.69% Pb, 1.82% Zn and 0.17g/t Au. 677m - 678m
assayed 0.3% Pb, 0.16% Zn and 0.13 g/t Au. 678m - 679m assayed 0.2%
Pb and 0.15% Zn. The quartz-calcite vein on the LHS of 678.6 metres is
cross-cutting the quartz+carbonate+sulphide (RHS) vem.

Mineralised examples from sericite+silica+Mn carbonate+sulphide
alteration zone. 680m - 681m assayed 0.3% Pb and 0.3% Zn, 693m -
694m assayed 0.13% Pb and 0.13% Zn. 697m - 698m assayed 0.13% Pb
and 0.2% Zn. Note carbonate in the sample from 697 3m.

Less sulphidic alteration deeper in SHD-1. Sample 385588 is from 751
metres and has Ti/Zr 7.3, Na20 0.11%, MnO 1.25% and S 0.41%.

385592 is from 755 metres and has a Ti/Zr 6.2, Na20 0.09%, MnO 1.06%
and S 0.4%.
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Less sulphidic alteration deeper in SHD-1.

Typical sulphidic sericite+silica+sulphide alteration in SHD-2 below the
QFpA unit at 264.8 metres. 276m - 277m (Ti/Zr 12.5) assayed 175ppm
Cuand 0.07g/t Au; and 316m - 317m assayed 0.25% Cu and 0.4 g/t Au.
Styles of carbonate alteration in SHD-2. 385876 assayed 5.29% MnQ but
only 0.53% CaO and has Ti/Zr 14.8. Spheroidal, cabbage shaped textures
as shown in the lower sampie are usually developed in finer grained umits.
The middle sample is pervasive alteration with the top sample pervasive but
less intense than 385876.

Stringer sulphide vein in SHD-2 and adjacent alteration. 372.3m - 372.8m
assayed 0.5m (@ 0.13% Cu, 11.7% Pb, 18.2% Zn, 3 42g/t Au and 220g/t
Ag. 370m - 371m assayed 0.75% Pb and 1.94% Zn. 356m - 357m
assayed 0.15% Zn. Note the spotty nature of sulphide and carbonate
alteration.

Spillway basalt breccia from SHD-2. The purple staining of clasts is typical
of a significant part of this intersection.

Footwall pumice breccia from below the main basalt intersection in SHD-2
Dominantly basalt breccia with possibly minor dacite. From below the
main basalt intersection in SHD-2.

Ashy tuffaceous siltstones, sandstones (felsic with Ti/Zr 7.4 for 386263,

7.1 for 386261 and 8.0 for 386259) towards the end of SHD-2.

Newton Creek Fault in SHD-10 (547m - 548m). Rocks to the left of the
fault (uphole) are QFpR from the Mt Julia Rhyolite in the middle Tyndall
Group. Rocks to the right (downhole) include polymict breccias with
epiclasts of QFpR and metasediments in a quartz crystal nch matrix, black
shaley siltstones and quartz pebble conglomerates (far right of plate). The
apparent similar appearance between rocks immediately on either side of
the fault is due to overprinting silicification and pink (albite?) alteration
masking original textures.

Henty-Comstock horizon in SHD-13; limestone to 628m, mixed basalt
breccia and limestone 628m to 630m, basalt breccia (haematitic and
foliated) from 630m to 634m.

Weak peripheral chloritetsericite alteration of dacitic volcaniclastics
including pumiceous and hyaloclastic dacite clasts.

MnCO3 and sericite alteration in SHD-13 below the black shaley siltstone.
These samples contain only some minor blebby sulphides.
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1.0 SUMMARY

Resolute's first year programme was based on a relatively broad approach with five zones,
i.e. Tyndall Creek, Access Road, Henty Canal, Spillway and Lake Newton, initially
targetted. This work included re-logging ~8km's of old drill core, drilling 4365 metres of
diamond drilling, ~14 line km's of dipole-dipole IP and the collection and assaying of 389
"wacker" C-horizon soli sampls. Results from four of these areas were generally
disappointing, however, the fifth, the Lake Newton (mushroom) prospect appears to have
excellent potential for a high grade polymetallic of Rosebery style.

The Henty Canal and Access Road Alteration zones and alteration associated with
structures in the Tyndall Creek area were targetted as possibly representing subcropping
shear hosted gold deposits. Dipole-dipole TP defined a number of weak/moderate
chargeability responses which were covered with "wacker" C-horizon soil sampling with
mixed but generally disappointing results. Four shallow drill holes (see plate 1) targetted
on best IP and soil geochemical anomalies (0.878g/t Au) at Tyndall Creek are interpreted
to have explained the anomalies but with only minor mineralisatton and no further work is
proposed for shear hosted gold targets at the Tyndall Creek prospect.

Sericitetquartz+pyrite alteration intersected in SHD-8 (sse plate 2), targetted on
coincident IP/soil geochemistry on the Access Road prospect, assayed up to 1m @ 0.5g/t.
This alteration is interpreted to be due to ponding of hydrothermal fluids beneath the
quartz feldpsar phyric dacite (QFpD - see Table 4a and 4b for geological key and
lithcodes) sill and is considered to be assocated with the Lake Newton Alteration zone
discussed below.

The Henty Canal alteration was also tested with dipole-dipole IP and "wacker" soil
geochemistry, followed by a single ~250 metre DDH. The anomalous IP response was
probably explained by a shaley siltstone at target depth, however, the outcropping
sericite+pyritexbariterbase metalstgold alteration remains enigmatic and may warrant
more consideration, perhaps as a pointer rather than a target itself Cambrian Pb isotopes
for the Henty Canal aiteration, the intriguing sliver of Howards basalt in the footwall to
the altered dacites in SHD-6 and the silicatalbite(?) alteration of dacitic pumiceous
volcaniclastics or quartz feldspar phyric rhyolite (QFpR) in SHD-6 remain unresolved.
The prospect has many similarities with Henty's upper mineralised zone.

Two holes (SHD-2 and SHD-12) were drilled beneath and along strike of the host horizon
to the massive sulphide clasts outcropping in the Lake Newton spillway. Neither
intersected any evidence for exhalative mineralisation on any of the possibly significant
contacts. Some minor alteration in pumice breccias and basalt and dacite>>basalt breccias
in the footwall to this horizon in SHD-2 (see plates 19 and 20) (none was seen in
SHD-12) is likely to be related to alteration further uphole. DHEM on both SHD-2 and
SHD-12 has not seen any conductive sulphides in the vicinity of either holes. The sulphide
clasts (see plate 3a in appendix A) are a very difficult target in themselves and at best
indicate that there were massive sulphides forming around the time the fire fountain basalt
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was extruding. Although results have not been encouraging, there remains as much as 1.5
kilometres of untested strike of the spillway horizon in the south-west of the licence south
of YNC13. Exploration for this target should continue to focus on locating alteration in
the footwall to the spillway horizon.

However exploration on the Lake Newton prospect, or the "mushroom” (see figure 9)
based upon the shape of the aeromagnetic low, by deep diamond drilling (SHD-1, SHD-10
and SHD-13 with support from SHD-2) has proven more successful with the definition of
a significant alteration system described as the Lake Newton Alteration Zone.

The mtial target model of exhalative mineralisation on the Henty-Comstock horizon
immediately above a discordant mushroom shaped aeromagnetic low was tested by two
holes SHD-1 and SHD-13 (see figures 9, 11 and 12). SHD-10, which was targetted on
this horizon, was aborted after passing through the Newton Creek Fault. SHD-10's target
was tested by SHD-13. Neither SHD-1 or SHD-13 intersected anything other than
limestone and/or Howards Basalt on the horizon, however, both holes were extended
considerable depths into the footwall looking for the roots of stringer zones or for
Rosebery style replacement deposits.

SHD-1 (see figurel 1) passed through limestone marking the Henty-Comstock horizon at
317 metres (see plate 5) into weakly but pervasively sericiterchloritethaematite:
Kspartcarbonate altered, non-sulphidic, Na depleted, pumiceous (dacitic>andesitic)
volcaniclastics with minor basalt dykes (feeders to the Howards Basalt above the
Henty-Comstock horizon) with a few minor zones of stronger sericitetsilica+pyrite
alteration. Alteration becomes more sericitic downhole. From 664 metres to 758 metres
the hole intersected a zone (see plates 8 - 12) of sericitet+silica+tMn carbonate+sulphide
(pyrite, low Fe sphalerite, galena)+barite alteration, with stringer style base metal sulphide
in veins and blebbs as well as later 'sweatout' fibrous quartz+carbonate veins, averaging
%4m @ 0.2% Zn, 0.13% Pb and 38ppb Au including better zones:

666m to 667m, Im @ 0.92% Zn and 3.45% Pb (see plate 10)

672mto 673m, Im @ 0.93% Zn, 0.3% Pb and 0.17 g/t Au

676mto 677m, Im @ 1.82% Zn, 0.7% Pb, 20.5% Ba and 0.17 g/t Au (see

plate 11)

715m to 717m, 2m @ 0.7% Zn. 0.2% Pb and 0.30 g/t Au

730mto 731m, Im @ 0.73% Zn

MnO levels are up to 2.5% indicating a mass change addition of Mn of ~1.3g/100g, a
significant addition. The only realistic site for this Mn is in the pervasive overprinting
carbonate alteration, i.e. in some form of manganiferous carbonate. The alteration zone is
also characterised by elevated Ba averaging ~0.5% with Im @ 20.5% from 676 - 677m
(see plate 11). This alteration has similanties to alteration associated with the
Rosebery-Hercules massive sulphide deposits.

The dnll intersections of this main zone of alteration in SHD-1 coincides with the first
(downhole) significant volcaniclastic unit characterised by distinctive large (~5mm)
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rounded/resorbed ARF type (see definition in section 6.10.2) quartz crystals with cream
melt inclusions. SHD-1 had been extended in order to intersect this unit which is altered
in HA8. There is no evidence of exhalative mineralisation on the finer graded top of this
altered/mineralised unit with alteration/mineralisation apparently stratabound within this
ARF type quartz crystal volcaniclastic and coherent ARF type quartz feldpsar phyric
dacite (QFpD) counterpart in HA7 and HA8. The blebby (in part) style of mineralisation
is suggestive of replacement (alteration) of the volcaniclastics. The porous, permeable
nature of the host rocks 1s conducive for this style of alteration/mineralisation.

The main alteration zone intersected by SHD-1 is interpreted to be formed by the
replacement of these unconsolidated pumiceous volcaniclastics by the mixing of upwelling
hydrothermal fluids and downwelling seawater, this taking place at around 300 to 350
metres below the sea-floor at the time, considered to be under a shallow sea. Evidence
regarding the palacoenvironment of deposition of the limestones on or near the
Henty-Comstock horizon has been provided by petrology on fossiliferous samples. This
evidence suggests that sea-water depths were as shallow as a few tens of metres.

Similar Mn carbonate but less sulphidic alteration was also intersected by SHD-13 (see
plate 25) in broadly the same unit as is alteredjminerali.sed in SHD-1 except that in
SHD-13 the unit of feldspar phyric hyaloclastic breccia beteen the ARF unit and the black
siltstone 1s equally altered. SHD-13 was extended from the Henty-Comstock horizon at
~630 metres to 1051 metres in order to intersect this stratigraphic zone.

The results of these two holes and the sericite+silica+sulphide (pyrite, low Fe sphalerite,
galena)+carbonate alteration/mineralisation intersected in previous DDH's HA7 and HA8
(plate 5 in appendix A) are interpreted to spatially define this stratabound zone of
alteration/mineralisation described somewhat optimistically as the Sulphide Zone (see
figure 21). The Sulphide Zone lies largely (the exception is in SHD-13 described above)
within the upper part of coherent (in part) QFpD (ARF) and clastics with ARF type quartz
crystals (ARF - see lithcodes in Table 4a and 4b) of dacitic composition in HA7 and HAS8
and within andesitic/dacitic volcaniclastics with similar but lesser quartz crystals in SHD-1
and SHD-13 (andesitic composition for SHD-13's ARF crystal bearing unit is unproven
lithogeochemically). These SHD-1 and SHD-13 intersections were at the depths expected
based on projecting HA7 and HAS8's intersections down-dip (see figures 13 and 14).

Further strong alteration was intersected in the "stalk” of the "mushroom" in SHD-2 (see
plates 15, 16 and 17) which was principally targetted on the spillway horizon but which is
interpreted to have clipped the "stalk” of the "mushroom" on the way to its principal target
(see figure 9). It intersected a zone of strong sericite+silica+sulphide (pyrite, chalcopyrite,
high Fe sphalerite, galena)ytcarbonate (xMn) alteration with elevated Cu and Au and
containing a ~0.3m true width high Fe sphaleritetgalena+pyrite stringer (see plate 11).
The strong alteration stops at the contact with the overlying/adjacent (?) quartz feldspar
phyric andesite QFpA (ARF) though weak alteration persists into the andesite. Best
results tnclude:
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279 - 289m 1lm @0.38 g/t Au (see plate 15)
inc. 288 - 289m Im@ 1.5 g/t Au
295 - 301m 7m @ 0.44 g/t Au
inc. 298 - 295m Im @ 0.82 g/t Au
311-321m 10m @ 0.28% Cu
inc. 312-313m Im @ 1.1% Cu
315-321m 6m @ 0.34 g/t Au (see plate 15)
inc. 315 - 316m Im @ 0.93 g/t Au
341 - 342m Im @ 0.11 g/t Au
364 - 365m Im @ 0.18% Pb & 0.53% Zn
370 - 374m 4m @ 2.2% Pb, 3.75% Zn & 0.49 g/t Au

(see plate 17).

inc. 372.3-3728m, 05m @ 0.13% Cu, 11.9% Pb,
18.2% Zn, 3.42 g/t Au & 220 g/t Ag (see
plate 17)

377.1 - 378m 0.9m @ 0.41% Pb & 0.6% Zn

The 0.3 metres thick intersection of stringer vein reinforces the polymetallic, potentially
high grade nature of the mineralising system. The copper-gold rnich nature of the alteration
suggests that the hole has passed through or near to the central, hotter part of the
hydrothermal system. This supports the interpretation of the "stalk" of the "mushroom" as
representing a major conduit of hydrothermal fluid (see figures 9 and 21).

Further alteration/mineralisation intersected below the spillway fire fountain basalt for the
first time in any drilling to date is considered (arguably) to be related genetically to the
upper zone. This alteration is characterised as sericitetchlontetsilicatcarbonate
(xMn)tsulphide (pyrite, high Fe sphalerite, galena) but is generally of a lower tenor than
the upper zone with sulphide levels an order of magmtude less. Best results include:

532-533m Im @ 0.1g/t Au, 0.34% Pb & 0.51% Zn
541 - 542m Im @ 0.66% Zn

542 - 543m Im @ 0.69 g/t Au

550-551m Im @ 0.60% Pb & 0.35% Zn

The work to date suggests that there is excellent potential for a significant tonnage
polymetallic (Rosebery style sphalente rich?) massive (semi?) sulphide at the Lake Newton
prospect, along stratigraphic strike from the zone of base metal+gold anomalous
sericite+silicatMn carbonatetsulphide (pyrite, low Fe sphalerite, galena)+Ba alteration
intersected in SHD-1 and SHD-13 (lower tenor) and the base metal+gold anomalous
sericite+silica+sulphide(pyrite, low Fe sphalerite, galena)+carbonate alteration in HA7 and
HASB, in a zone lying around 300 - 350 metres in the largely pumiceous footwall to the
Henty-Comstock horizon (which was probably the seafloor at the time). Alteration in
SHD-2 quite possibly represents a footwall stnnger zone to this zone with the projection
of SHD-2's alteration onto the Sulphide Zone a high prionity target . This target model is
summartsed in figures 9 (aeromagnetics overlay on 1:5000 geology with drilling shown),
figure 21 (an isometric summary showing the Sulphide Zone and previous drilling) and
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sections AA' to EE' through the Lake Newton alteration zone shown in figures 10 to 14
(at 1:5000).

The alternative model, suggested by SHD-2's intersection (from 0 to 265 metres) of a
QFpA with holocrystalline groundmass and the presence of elevated K20 levels indicating
Kspar alteration of the groundmass in samples of alteration and mineralisation from
SHD-1, SHD-11, NC4, HA7 and HAS, is that mineralisation is related to this intrusive. In
such a model the “"stalk" of the "mushroom” shaped aeromagnetic low may be due to
magnetite destructive alteration adjacent to this intrusive QFpA (ARF) quartz diorite.

This model is less favoured, however, a hole drilled north-south through the "stalk" should
provide sufficient information to resolve the problem, as well as testing for mineralisation
hosted within the "stalk” itself (epithermal style mineralisation).

Recommendations are made for an initial three hole programme at the Lake Newton
prospect including this north-south hole followed by two holes into the Sulphide Zone
itself. The north-south hole through the "stalk" may help in better locating the focus of
the hydrothermal fluids with its projection onto the Sulphide Zone a target. At a minimum
a single hole into the centre of the Sulphide Zone, i.e. the projection of the alteration in
SHD-2, must be drilled.

Further potential in this Sulphide Zone may lie to the north of the aeromagnetic low where
shallow coherent andesite and rhyolite may be overlying a northerly, perhaps plunging,
extenston of this zone. Further north again anomalous base metalstMn carbonate
alteration in Pasminco's YNC4, 5 and 10 holes may indicate the presence of another
hydrothermal alteration zone, perhaps at depth. Two holes are proposed in this zone.

Recognition of the shallow sea depth at the time the Henty-Comstock horizon was the
sea-floor and consideration of deposits in similar settings elsewhere has provided increased
encouragement that similar high grade polymetallic mineralisation may lie or on or near to
the Henty-Comstock horizon in the southern part of the E.L. where the Henty-Comstock
horizon is underlain by the Anthony Road Andesite stratovolcano. In particular previous
work, supplemented by some mapping/sampling by Resolute, has leant weight to the
interpretation that the barite+silica+sphalerite+galena+chalcopyrite+tetrahedrite-tennantite
+chalcocitet+electrum mineralisation associated with variably haematitic sericitetsilica
alteration at Tyndall Creek, as well as the intriguing tetrahedrite+pyrargyrite+native silver
mineralisation associated with haematite+carbonate+barite alteration in HA4, are high
sulphidation assemblages deposited. hydrothermal fluids high in the volcanic pile under
shallow sea water depths. At least one hole should be targetted on the Henty-Comstock
horizon or its immediate footwall to|the south of Lake Newton.

7.
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2.0 INTRODUCTION

2.1 Tenure and Land Usage

EL. 8/96 "South Henty" was granted to Resolute Samantha Limited (now Resolute
Limited) on 14th June 1996. Resolute was granted the licence as the result of a tendering
process in which Resolute committed to conducting a certain level of exploration and
expenditure over the first two years. Resolute has more than met those conditions.

The licence area consists of Crown Land and land vested in the HE.C. Both land uses
come under the Mines Act. The area west of the break in slope down to the Henty Gorge
is part of the Mt Read R.A.P. This does not preclude exploration in the designated area.

The Henty Gold Mine has an easement right over much of the peneplained area north of
the lake and west of the Henty Canal. R.G.C., who operate the Henty gold mine around 7
km's north, have been required to sterilise the ground beneath the tailings dams to a depth
of 50 metres and have supplied the data relating to this sterilisation (drill core re-assays,
rock and C-honzon soil sampling and pitting) to M.R.T. Resolute retains the mineral
rights in this area.

The land vested in the HE.C. surrounds and includes Lake Newton and the associated
pump station, access roads etc., the Henty Canal and service track and the high tension
powerlines and their service track.

The initial advertising of the E.L. in the Mercury showed those areas vested in the HEC in
white with the rest of the ground shown hatched with the hatched area defined to be the
area being discussed in the advertisement.

Although it was clearly explained by M.R.T. that the land vested in the HEC was
technically included in the area for exploration (with some consideration of engineering
problems the HEC may have) with the exclusion in order to ease administration, it was felt
that the advertisement may leave Resolute open to plainting in the future and the E.L. was
re-advertised with the whole area shown hatched. The area vested in the HEC contains
some of the most prospective ground in the E.L.

2.2  Location and Access

E.L. 8/96 "South Henty" lies approximately mid-way between Queenstown and Tullah on
Tasmania's west coast (see figure 1). It is accessible by bitumen road (Anthony Road)
joining these two towns. Further access within the eastern two-thirds of the E.L. is
provided by a number of dirt roads, mostly constructed by the HE.C. during construction
of Lake Newton and the Henty Canal. The western third lies on either side of the Henty
Gorge and access is more problematic.

The licence has been covered by a number of grids over the last 30 years. There is very
little area of prospective volcanics without grid lines at at least 200 metre line spacings
with significant areas covered by 100 metre line spacings. There are also a number of loop
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lines and access walking tracks. Resolute needed to cut new tracks and grid lines in order
to optimise coverage of mapping, soil sampling and ground geophysical surveys, however,
existing access has always been used if considered sufficient.

2.3  Topography and Vegetation

E.L. 8/96 contains the 300 metres deep Henty Gorge (30 degree slopes) in the western
third with the Tyndall Range rising up in the eastern part, with the central, more
prospective part occupying a peneplain at ~500 metres a.s.1.

The area of this peneplain north of the lake and east of the Anthony Road is largely
covered by low heath (buttongrassttea tree). Apart from the slopes of the Tyndail Range
(also covered by heath), the rest of the licence s covered by rainforest.

The soil is generally black and peaty, often with a gravel lag at the base of the peat, up to
~1-2 metres thick at most at South Henty though thicker glacial cover is not rare.
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3.0 EXPLORATION PHILOSOPHY

E.L. 8/96 "South Henty" contains ~4 km's strike of the time-stratigraphic horizon referred
to herein as the Henty-Comstock horizon. The horizon is essentially the base of the
Tyndall Group, on or near to the base of the Lynchford Member (White and McPhie,
1996). Knowledge of this horizon has been gained from published data and first hand
work on Comstock.

This horizon is believed to represent a highly significant time in the construction of the Mt
Read Volcanics. At the time this horizon was the sea floor, under shallow mid-Cambrian
seas, the high grade gold deposit at Henty and the vast Mt Lyell copper-gold deposit (with
associated small but high grade massive sulphides at Comstock) were formed.
Mineralisation at both locations was by VHM.S. type(?) hydrothermal fluids in the
footwall to this seafloor.

This horizon extends northwards from Comstock for ~25 kilometres to Henty. South
Henty contains a significant portion of this strike with a number of occurrences of
mineralisation spatially associated with the horizon (Tyndall Creek baritet+base metal and
Howards Anomaly silver).

A significant target was defined by the colour enhanced total magnetics image shown in
Quayle (1995). The image shows a "mushroom” shaped aeromagnetic low, due in part to
hydrothermal alteration {(HA7 and HAB) and with a "stalk" discordant to the stratigraphy
appearing to stop at the Henty-Comstock horizon. It was considered a strong possibility
that the "mushroom” aeromagnetic low may be mapping out a footwall alteration zone
beneath the Henty-Comstock horizon. The possibility that this magnetic low may be due
to alteration was discussed by P Smith and G Dixon in appendix 8 in Quayle (1995).

Exploration here will require a commitment to drill deeper holes based largely on geology
with support from deeper seeing geophysical methods DHEM, DHMMR, and particularly
gravity and quality aeromagnetic data. Intersection of alteration/mineralisation should
allow vectoring to economic mineralisation,

E.L. 8/96 also contains at least 3.5 km's (and as much as 4.5km's) of the horizon on which
high grade massive sulphide clasts outcrop in the spillway to the Lake Newton dam. Their
existence should be simply taken as confirmation that massive sulphide deposits were
exposed on this horizon (locating the actual source of the clasts is an extremely difficult
task). Exploration should focus largely on locating alteration in the footwall to this
horizon with extensive gradient IP a useful tool in locating disseminated sulphides in such
an alteration system.

"South Henty" also contains a number of occurrences of alteration which may be related
to structures active during those times when gold may have been introduced (or
concentrated) at Henty. It is conceivable that gold bearing late Cambrian/mid Devonian(?)
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fluids exploited such structures, depositing gold along with pyritetsericitetsilica in
dilational zones.

Structurally hosted gold deposits should have an associated soil geochemical anomaly
(base metals, arsenic, bismuth?, gold) but with spiky data given the chemistry of typical
west coast soils), and/or a coincident 1.P. chargeability anomaly (at short dipole spacings).
Shallow diamond drilling is likely to be more cost effective in testeing these essentially
shallow targets. Although structurally hosted gold deposits are considered to be a low
priority target (given the lack of examples of economic deposits on the west coast) the
relatively cheap exploration expense required is considered justified.
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4.0 REGIONAL GEOLOGY

E.L. 8/96 "South Henty" lies in the central part of the main Mt Read Volcanic belt on
Tasmania's west coast.

The Mt Read Volcanics are a Cambrian belt of mafic to felsic volcanics and associated
sediments. The main part of the belt runs north south from Guildford to Elliott Bay
respectively with a smaller belt running west east from Guildford to Deloraine
respectively.

The regional geology of the Mt Read Volcanics is perhaps best illustrated historically with
the following based largely on Crawford and Berry (1992) and Berry (1994).

Around 600 Ma attenuation and eventual rifting of Proterozoic continental crust resulted
in the formation of a thinned passive continental margin. This passive margin collided
with an oceanic arc in the late Early to early Middle Cambrian with major slices of for-arc
mafic/ultramafic complexes thrust westwards over Tasmama.

This thrusting locked the plate boundary. Continued compression resulted in the
formation of half grabens (relaxation rifts) of which the Dundas Trough (in which the main
belt of the Mt Read Volcanics lies) is the main one. The Henty and Great Lyell Faults are
bounding faults to this trough.

Initial sedimentation into the Dundas Trough was derived from Proterozoic crystalline
crust on the eastern side (Sticht Range Beds) and the mafic/ultramafic complexes and
passive margin to the west. This sedimentation was followed by and continued
coincidentally (as the Western volcano-sedimentary complexes) with the eruption of the
Mt Read Volcanics along the eastern side of the Dundas Trough.

Initial volcanism was predominantly felsic with the predominantly feldspar phyric Central
Volcanic Complex (host to the Rosebery, Hercules and Mt Lyell deposits) the major unit
whilst the predominantly quartz-feldspar phyric Eastern Quartz-phyric sequence erupted
to the east against against the Sticht Range Beds. The Rosebery and Hercules deposits lie
along a time-stratigraphic horizon near the top of the Central Volcanic Complex.

This was followed by andesitic-basaltic volcanism with major units being the Que-Hellyer
Volcanics (host to the Hellyer and Que River deposits), the Anthony Road Andesite
(within EL. 8/96) and a correlate at Comstock which directly underlies small massive
sulphide lenses and is itself intensely silicified in part (at Mt Lyell).

The final phase of volcanism was felsic with the eruption of the Tyndall Group and
correlates to the north.

Mineralisation at Mt Lyell, a footwall stringer style of chalcopyrite-pyrite mineralisation,
was formed at the time when the contact between the andesitic-basaltic volcanics and the
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Tyndall Group was the sea-floor. This is the same horizon in whose immediate footwall
the Henty gold deposit lies (Henty being the product of intense V.M. S./epithermal? type
footwall alteration). The horizon is referred to as the Henty-Comstock horizon.

Coeval with the deposition of these dominantly volcanic sequences was the deposition of
the Western volcano-sedimentary sequences in the western haif of the Dundas Trough.
These sediments are of mixed volcanic and metamorphic provenance.

The eruption of the Mt Read Volcanics was followed by a phase of compression in the late
Cambrian in which major faults were reactivated as reverse faults (e.g. Henty Fault) and
new faults were activated (e.g. Rosebery Fault).

The other period of geological history of significance to mineralisation in western
Tasmania was the Middle Devonian Tabberrabberran Orogeny in which major faults in
western Tasmania {e.g. Henty) were reactivated with sinistral strike-slip movement. The
syn- to post- kinematic granitoids associated with this orogeny produced the considerable
skarn, greisen and vein style tin deposits (e.g. Renison, Mt Bischoff, Cleveland, King
Island) as well as numerous more minor base metal and gold veins.
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5.0 PREVIOUS EXPLORATION

Good summaries of previous exploration can be found in Lewis (1995b for a good
tabulation of all previous exploration bar Pasminco-Anmco's on E.L. 11/85), Quayle
(1995 for Pasminco-Arimco's work on E.L. 11/85) and Fitzgerald {1987 summarising Mt
Lyell Mining and Railway Co.'s exploration on E.L. 9/66).

The area would have been prospected late last century (everywhere else was). The only
evidence of old workings is the Tyndall Mine, a quartz>galena vein striking
north-north-west, intriguingly apparently on the Henty-Comstock horizon but with
Devonian lead isotope ratios. The 1:50 000 mineral Deposit Sheet of the area shows the
Harriss Reward mine in the Henty Gorge roughly where the Henty-Comstock horizon
would be expected to pass but there is no reference to this and the only references to
mines of such or similar name is from the Zeehan and Lake Beatrice areas. There are also
some shallow pits on veiny to disseminated base metal sulphide mineralisation around
Howards Anomaly, Tyndall Creek and old Line 30. It is unclear as to the origin of these
pits as some were dug in the early days of modern exploration by Pickands Mather.

Pickands Mather explored the area in the late 50's/early 60's as part of their SPL107(?)
Reporting from this time is almost non-existent and none of the original work was sighted
though it must exist within the library. Pickands Mather used EM, mapping and soil and
rock sampling as well other ground geophysical surveys and located a gossan near Tyndall
Creek, known as Howards Anomaly. The gossan is believed to be over the base
metal-barite mineralisation at Tyndall Creek (hence pits etc.).

From 1966 to 1984 the area was explored by Goldfields Limited (as the then Mt Lyell and
Railway Company) as EL. 9/66. From 1966 to 1970 work involved gridding, soil
sampling and IP surveying (due to successes at Mt Lyell eg. Cape Horn) as regional
(Elms, 1967, Newnham, 1968; Newnham, 1969; and Newnham, 1970) reconnaissance
tools (400m spaced magnetic east-west grid) leading to the drilling of HA1/2 (HAl was
stopped short of target and redrilled as HA2) (McKibben, 1971) on anomalous IP/soil
geochemistry. Subsequent work from 1970 to 1979 involved further IP surveying and
A-horizon soil sampling in the south-eastern (Howards Anomaly) part of the E.L. and the
drilling of HA3 and HA4 on IP/soil geochemical anomalies (Stevens-Hoare, 1975, Reid,
Meares, Walter, Hutton & Drake, 1979; and Meares, Walter & Hutton, 1980).

The recognition of silver mineralisation (veins associated with barite, calcite and
haematite) in HA4 led to the deepening of the hole and the reassaying of HA1/2 and HA3
(Meares, Walter & Hutton, 1980). This zone of haematite and calcite with elevated barite
and silver became the focus of work at the Howards Anomaly prospect. Further work to
1983 included IP and soil geochemistry and the drilling of HAS in the original Howards
Anomaly area at Tyndall Creek with HA6 drilled further north, both holes more
geologically driven, following-up the anomalous silver intersections (Meares, Hutton &
Komyshan, 1981, and Meares, Purvis, Hutton & Komyshan, 1982).
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The review of 1982/83 (which addressed Goldfields large E.L. 9/66 which covered the
southern half of the Mt Read Volcanics, roughly south of the Gooseneck) (Purvis,
Fitzgerald & Komyshan, 1983) recognised two zones at Howards Anomaly. The silver
zone was defined by the haematite, calcite, barite and silver intersected in drilling to date.
The sulphide zone was defined by fresh sphalerite in peaty soil in the valley of Newton
Creek below the confluence with Tyndall Creek (now under water) and anomalous soils
and [P. HA7 was targetted on the strongest soil+IP anomaly with HAR targetted on the
strongest [P+soil anomaly (Roberts and Cartwright, 1984). Both holes intersected zones
of strong sericite-silica-pyrite-carbonate alteration with HA8 averaging 232 metres at
0.2% Zn including 15 metres at 0.1g/t Au. Goldfields were required to relinquish the area.
Goldfields had drilled eight holes (HA1 to HAS8 for 2076.1 metres)

CRAE successfully tendered for the eastern half of the current E.L. (i.e. east of AM.G.
380 000mE) as E.L. 5/85 "Lake Margaret" with Arimco/EZ successful in the west as E.L.
11/85 "Yolande River". Both companies carried exploration in the second half of the
1980's. CRAE's work consisted largely of A-horizon soil sampling and complete UTEM
coverage (on 400m line spacings - old Mt Lyell grid) before they joint ventured in 1989
with Aberfoyle (Sheppard, 1986).

Arimco/EZ carried out limited reconnaissance work to 1989, Pasminco Exploration
assumed managership of the J.V. in 1990 and carried out more systematic C-horizon soil
sampling, mapping, rock sampling, helimag and blanket UTEM east of the Henty River.
This was followed by an ambitious drilling programme (a total of 4412.7 metres in YNC1
to 16 drilled from 1992 to 1995) with almost all holes (YNC3 to 15) based on chasing the
source of the high grade massive sulphide clasts exposed in the spillway of the Newton
Dam (Poltock and Fitzgerald, 1991; Poltock, 1992; Quayle, 1993; Quayle, 1994; and
Quayle, 1995). YNC16 was drilled into the Henty-Comstock horizon, apparently based
on a stratigraphic mode! for Henty whilst YNC1 and 2 were early shallow holes targetted
on anomalous soil/rock geochemistry on the side of the Henty Gorge.

Aberfoyle carried out further gridding (200m spaced A M.G east-west) soil sampling,
heltmagnetics and more thoughtful geology (lithogeochemistry, petrology, isotopes)
(Richardson, 1991; Sharpe, 1992; and Sharpe, 1993). They drilled five short holes
underneath rediscovered barite-sulphide float/outcrop in Tyndall Creek with some almost
ore-grade intersections (2.1m @ 5% Pb and 7% Zn in TC5) (Lewis, 1994).

Aberfoyle were apparently swayed early on from believing that the spillway massive
sulphide clasts had any relevance to exploration on their ground by some trace element
lithogeochemistry which showed some discrepancies between the dacite clasts in the
polymict breccia hosting the sulphide clasts and the massive dacites outcropping south of
the dam wall (Sharpe, 1993).

In the latter two years of the licence's life Aberfoyle drilled four deep diamond holes
(NC-1 to NC-4 for 3119 metres) designed to chase a conceptual target at the intersection
of the lower Tyndall Group (favourable horizon) with the Great Lyell Fault (favourable
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early lived extensional structure) (Lewis, 19952 and Lewis 1995b). Nowhere do
Aberfoyle precisely state the location of their favourable horizon, however, I am aware
that they saw two potential herizons; one characterised by strong haematite-calcite
"alteration", their Howards Tuff, and the other defined by the basaltic andesite unit which
they also apparently recognise to the south at "Basin Lake". Aberfoyle did DHEM on all
four holes as well as systematic side grind whole rock/trace element lithogeochemistry.
Their faith in DHEM is evidenced by their decision to extend NC2 from the Great Lyell
Fault at 490 metres to 631 metres through upthrown Owen Conglomerate.
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6.0 WORK DONE/RESULTS

6.1  Introduction
Work conducted in the first year of the E.L. (from 15/6/96 to 14/6/97) consisted of the
following;

Check surveying (GPS) of the base line.

Four months review/relog/remap phase in which almost all of the 10km's of existing
drill core were relogged, strategic areas were remapped, previous geophysical and
geochemical data was appraised and rocks and pieces of drill core were assayed for a
range of elements. A comprehensive report titled "Volcanic facies, alteration and
exploration targets in E.L. 8/96 South Henty, Tasmania" was completed by Herrmann
and MacDonald (appendix A).

e Drall SHD-1 (779m) on the Lake Newton (aecromagnetic low) prospect targetted on
the Henty-Comstock horizon directly above the head of the "mushroom” aeromagnetic
low.

e Drll SHD-2 (655m) on the Spillway prospect targetted on the spiliway sulphide clast
horizon.

e DHEM surveys on SHD-1, SHD-2 and SHD-12 (with SHD-13 completed early in the
next reporting year but included here).

e Dnll SHD-10 (45m first attempt, 574m second attempt) on the Lake Newton
(aeromagnetic low) prospect targetted on the Henty-Comstock horizon
stratigraphically above footwall alteration intersected in SHD-1. Hole stopped after
intersecting Newton Creek Fault.

e Drill SHD-12 (643m) on the Spillway prospect targetted on the spillway sulphide clast
horizon.

e Dnll SHD-13 (1051m) on the Lake Newton (aeromagnetic low) prospect targetted on
the Henty-Comstock horizon stratigraphically above footwall alteration intersected m
SHD-1 and extended to pass along stratigraphic strike from the same alteration.

e ~10.5km's of gridding on the Tyndall Creek and Henty Canal prospects as well as infill
lines north and south of the lake. A further ~1km was cut for DHEM loops.

® Surveying ~14km's of dipole-dipole IP on the Tyndall Creek, Henty Canal and Access
Road prospects as well as the old line 14 in the south west of the E.L. and a line on
HAS point.

e Collection of 389 "wacker" C-horizon soil samples from Tyndall Creek, Henty Canal
and Access Road prospects.

e Drill SHD-3 (56.15m) and SHD-4 (57.65m) into a coincident IP response and
favourable structure on line 400W at Tyndall Creek. Drill SHD-5 (47.2m) and SHD-7
(52.0m) into coincident anomalous "wacker" C-horizon soil geochemistry and a
favourable structure on line 300W at Tyndall Creek.

e Dnll SHD-6 (249.5m) into broadly coincident anomalous "wacker" C-horizon soil
geochemustry and IP at the Henty Canal prospect, interpreted to lie along a favourable
structure.
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e Drill SHD-8 (55.0m) into anomalous IP (with some coincident anomalous "wacker"
C-horizon soil geochemistry) and SHD-9 (47.5m) into anomalous "wacker” C-horizon
soil geochemistry and geology on line 59300N at the Access Road alteration prospect.

e Drll SHD-11 (56.5m) into the 'stalk’ of the 'mushroom' aeromagnetic low on HAS
point.

¢ Collection and assaying of rocks from the field with assaying for a range of elements
including trace elements.

¢ Petrology (Dr Clive Calver, M.R.T.) and analysis of existing Carbon/Oxygen isotopic
data (Dr Garry Davidson, CODES) of samples of limestones(?) from Henty and
Comstock as well as C13 and O18 analysis of similar(?) limestones from "South
Henty".

e Petrology on samples of QFpD, basalt and alteration/mineralisation from SHD-1 and
SHD-2 by Dr Tony Crawford.

6.2  Geological re-mapping

The geological report arising from the four months or reviewing old data, relogging the
large amount (~10km's) of old drill core and remapping important areas in the field is
included as appendix A. Tt includes graphic logs of all core relogged (the bulk of the 10
kilometres), a 1:5000 geological plan of the E.L., a number of schematic sections and
stratigraphic columns as well as graphic sections of all holes relogged. The colour
enhanced aeromagnetics (TMI) image at 1:5000 from which the overlay to figure 9 was
taken, showing the mushroom shaped low, is also included.  The available
lithogeochemical data (Aberfoyle's, Pasminco's and Resolute's) are comprehensively
compiled and analysed in the appendices to appendix A and there is a bnef discussion of
the use of mobile and immobile elements in understanding alteration.

Wally Herrmann did the bulk of this geological work and has described the geology and
alteration/mineralisation  styles occurring (or with potential to occur) quite
comprehensively yet succinctly, providing an excellent geological understanding of the
licence from which to base future work. In particular Wally's use of lithogeochemistry as
an aid to logging, especially in altered rocks has been invaluable in understanding the
rocks at South Henty.

A number of significant conclusions were drawn from the work. Major lithofacies and
their lithological and geochemical characteristics were recognised and defined and a
synthesis made of the palaeovolcanological setting. This synthesis is repeated as section
7.2.L

Four styles of alteration were recognised and their lithological and geochemical
characteristics described. One of these four styles is Henty style massive silicification.
Samples of Henty MQ ore were analysed for whole rock and trace elements with the
conclusion that the massive quartz is the product of intense silicification of dacitic
volcanics/volcaniclastics and is surprsingly characterised by a marked loss of AI203, an
element (Al) generally immobile in VHMS systems. A sample of massive silicification
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from the Comstock 'chert' at Mt Lyell aiso showed the same geochemical changes except
that the precursor was andesitic (in agreeance with the existence of massive andesitic lava
- a correlate of the Anthony Road Andesite in South Henty - along strike). The location
of two occurrences of similar silicification in the same stratigraphic setting, ~20 kilometres
apart, provides supporting evidence for the existence of the Henty-Comstock horizon.

Exhalative mineralisation at Comstock (see plate 8 in appendix A) is hosted within a 50
-100 metre thick package of limestones, marly sandstones and volcaniclastic sandstones
and siltstones overlying the Comstock 'chert' which i1s a pipelike zone of intense
silicification discordant to the andesite lavas and breccias which stratigraphically underlie
the sedimentary package. This package, in the Lynchford Member of the Comstock
Formation (White and McPhie, 1997), 1is overlain by typical Comstock Tuff crystal rich
sandstones. The chalcopyrite+pyritetbornite orebodies of Lyell Comstock also lie in the
footwall to this 'horizon'. The Henty deposits, while less well reported upon, lie along a
horizon (the Henty horizon - see figure 23 in appendix A) which lies near the contact at
the base of the Tyndall Group.

Resolute's knowledge of the Henty deposit is based upon limited data from a number of
sources, however, we are confident that the Henty-Comstock horizon lies in, or perhaps
more likely at the very base of, the Lynchford Member of the Comstock Formation (White
and McPhie, 1997). This is essentially the contact between the overlying Tyndall Group
and the underlying andesite (Anthony Road Andesite, Comstock andesite) or Central
Volcanic Complex in areas without andesitic volcanism. White and McPhie (1997) also
show the Eastern Quartz Phyric Sequence and Yolande River Sequence as forming the
footwall to the Tyndall Group east and south of Mt Lyell (respectively) with the Southwell
Subgroup forming the footwall on the Cradle Mountain Link Road in the north.

The Henty-Comstock horizon was defined to be the contact between Na depleted
dacitic>andesitic volcaniclastics in the footwall to a partly altered, foliated, haematitic
basaltic unit called Howards Basalt in NC4, This lithogeochemically distinct (Ti/Zr 38 to
56) unit is cited as an excellent marker umt. In NC4 this basalt in turn underlies a
limestone typical of sedimentary limestones found along the Henty-Comstock horizon.
Prospects along, or in the immediate footwall to, this horizon are discussed i.e. Lake
Newton anomaly, Tyndall Creek barite, Tyndall Mine and Howards Anomaly.

The spillway horizon, the source horizon for the high grade massive sulphide clasts
outcropping in the spillway, is defined and its potential discussed. A similar basaltic unit,
the Spillway Basalt Breccia or Fire Fountain Basalt (after Allen, 1993) was recognised
and defined as a marker unit for this horizon. Exhalative mineralisation from which the
clasts may have been sourced is believed to lie probably at the upper or lower margin of
this basalt.

The potential for Henty style gold mineralisation is also discussed in detail with discussion
of the favoured stratabound model as well as the more empirical and structural models.
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The report concludes with the definition of seven exploration targets, in order of
decreasing priority:

o Lake Newton Apomaly, VHMS footwall style alteration, partly delineated by the
aeromagnetic low, situated stratigraphically below the Henty Comstock favourabie

horizon. Potential for either VHMS and Henty type deposits.

e Spillway favourable horizon to north of Lake Newton, 1 kilometre strike of this
favourable horizon lie between the spillway with its outcropping massive sulphide
clasts, and the relatively thick (proximal?) intersection of spillway basalt breccia in
YNCI1. An alternative target closer to the spillway, where the favourable horizon is
folded in a steeply plunging anticline, was also suggested.

 VHMS/gold potential on Henty-Comstock horizon, Apart from the obvious Lake
Newton anomaly, the Henty-Comstock horizon has potential throughout the licence
with the Tyndall Mine shallow UTEM anomaly and the anomalous silver in HA4 two
immediate targets. A suggestion was also made here for a hole drilled into the "stalk"
of the "mushroom" aeromagnetic low in order to help explain the magnetic feature.

» Spillway favourable horizon to south of Lake Newton, Although complicated by
numerous coherent andesitic and dacitic bodies, the spillway basalt can be traced
southwards to the access track to YNCI13 with a further 1.5 kilometres of possible
strike to the south.

o Tyndall Creek barite prospect; The mineralisation is interpreted to be stratiform on
the Henty-Comstock horizon. Although alteration vectors and previous drilling don't
leave much room a smgle drill hole may be warranted

aﬁ&chatﬁdth)mﬁ_S_altﬂanQn, The empmca] model for Henty appears to empha51se

the intersection between the favourable horizon and the Henty Fault. This intersection
does not occur in South Henty. Analagous faults were listed as the Great Lyell Fault
at depth which was partly tested by Aberfoyles deeper holes, Tyndall Creek Fault and
perhaps the Henty Canal alteration zone.

o Type 2 alteration in YNC5 & YNCI10 area; The strongest occurrence of sericite+Mn
carbonatet+Kspar Type 2 alteration. The relationship between this type of alteration
and VHMS fluids is unclear but if positive this area should be targetted in later work.

The essential conclusion to be drawn is that there are two favourable horizons running
through South Henty, i.e. the spillway (lower) and Henty-Comstock (upper) horizons,
both marked roughly by lithogeochemically distinct basalt breccias.

Further mapping (subsequent to the mapping reported upon in appendix A) was carried
out in the area north-west of the pump station and around the Anthony Road/Howards
Road intersection in order to resolve complexities in the geology. That mapping is
presented in figure 15 with the results incorporated into the 1:5000 interpretative geology
in figure 16 and further discussed in section 7.2.
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6.3 Induced Polarisation Surveys

6.3.1 Introduction

Since small discrete structurally hosted gold deposits with associated pyritic alteration are
likely to have anomalous chargeability responses it was decided to use dipole-dipole IP
with as close a dipole spacing as possible as the first pass technique on the Tyndall Creek,
Henty Canal and Access Road prospects. A single line was read on Mt Lyell Line 14N in
the south-west and two roughly perpendicular lines read on HA8 Point. Locations of
surveyed lines are shown on figure 22.

There has been considerable IP surveying in the South Henty area in the past, however,
most of Resolute's prospects have seen only the early reconnaissance dipole-dipole IP
(400 metre spaced lines) with the Henty Canal, Access Road and Mt Lyell 14N only
covered in this way. The Tyndall Creek lines lie just west of the extensive surveys carried
out previously in the more immediate Howards Anomaly area. The HAS8 Point area lies
on the northern edge of the Howards Anomaly surveys and south of the Tyndall Mine
survey. The HA8Z Point area, lying over the "stalk" and base of the "head" of the
aeromagnetic "mushroom” has only been covered by Line 26N (300' dipole-dipole [P,
Elms, 1967, Newnham, 1968) and the northernmost lines of the Scintrex 1974 gradient
(Stevens-Hoare, 1975) and Scintrex 1979 gradient (Meares, Walter & Hutton, 1979)
array IP surveys.

Scintrex were contracted to carry out the surveying and the work was done in
November/December 1996 with only minor lost time for weather or breakdowns. A total
of ~14 line km's were read.

A tnal survey was conducted on line 60000N on the Henty Canal prospect with both 50m
(figure 30) and 25m (figure 29) dipole spacings. Neither survey recorded an anomalous
response associated with the outcropping pyritic alteration so the similar alteration
outcropping on line 59800N was covered by a 25m spread with limited but more success
(figure 32). Subsequent surveying was conducted at 25m dipole spacings and reading to
N=8. The exception being Line 14N in the south-west corner which was read at 50m
spacings in order to test for footwall style V.H.M.S. alteration at depth. Noise was not a
major problem with any lines. Survey results are included as figures 23 to 43 with those
anomalies drill tested also shown as figures 3 to 6 (in text). The locations of lines
surveyed is shown on figure 22 and summarised in figure 2.

Anomalies (generally chargeability highstresistivity lows) were recorded on each of the
three prospects in locations considered geologically favourable (i.e. essentially along strike
from outcropping alteration), however, anomalies are generally discontinuous. Anomalies
were also recorded in areas considered geologically unfavourable. These anomalies were
not tested. 1.P. responses in similar settings from previous surveys have been explained by
shales. The exception would appear to the anomaly at the north-eastern end of the
Tyndall Creek grid which is apparently due to disseminated pyrite over quite a large area.
There may be some benefit in reappraising some of those anomalies not tested, however, a



390031

short dipole spacing means that these are likely to be small shallow sources with a lack of
coincident soil anomalism sufficient to downgrade anomalour responses.

6.3.2 HAS Point

In order to gain information on the nature of the "mushroom” aeromagnetic low it was
decided to extend line 58900N to the east to cover the contact between the base of the
"head" of the "mushroom" aeromagnetic low and underlying more magnetic rocks (see
figure 41). A north-north-west trending line "80425E" (or line "Eric") along the western
slope of HAS Point (the drowned ridge just beyond the end of which HA8 was drilled
prior to flooding) was also cut and surveyed (see figure 42). This line was designed to
cross the northern edge of the "stalk". Neither lines were optimal in that in both cases the
line only just crossed into the magnetic low before the lake shore was met. Further, since
the lines were limited in length only 25 metre dipole spacing could be used, thus limiting
the depth to which the survey could be read.

Line 58900N has the beginnings of a weak/moderate chargeability anomaly on the very
eastern end of the line, whilst "80425E" has the beginnings of a weak anomaly at its
southern end, however, neither response was as strong as was hoped. The weaker style
of alteration intersected in SHD-1 in the more immediate footwall to the Henty-Comstock
horizon (i.e. from 317 to ~664 metres except fot the three sericite+silica+sulphide zones)
would not be expected to give a chargeability response, however, sulphidic alteration of
the type intersected in SHD-1 between 664 metres and 758 metres and in old holes HA7
and more significantly HAS8 (given its proximity to the end of line "80425E") as well as
that intersected in SHD-2 (with up to 5% sulphides over individual metres) would most
certainly be expected to give a positive response.

It is surprising that a stronger response was not recorded on the southern end of line
"80425E" as this line lies almost crosses HA8 with its strong sericitetsilicatpyrite
alteration, Short DDH SHD-11, which was partly targetted on this IP response
intersected only weakly altered QFpD with trace pyrite towards the end of the hole. The
end of this hole is only 70 metres north and a similar distance above the strong alteration
intersected in HA8. Alteration intensity must drop rapidly over a relatively short distance,
suggesting a downwards vector toward increasing alteration. Further evidence for a
downwards vector for alteration is discussed in section 7.3 4.

Interestingly HA8 was driiled into the peak of a gradient array IP anomaly (anomaly B on
the chargeability contour plan figure 34 in Meares, Walter and Hutton, 1981) on the
second northernmost line with the chargeability anomaly apparently closed off by the last
line. This suggests that the alteration zone intersected m HAS8 also drops in intensity
rapidly northwards which is concerning as HAS8 lies on the southern side of the "stalk"
though surveying is depth himited.

6.3.3 Mt Lyell grid line 14N
A single line was surveyed in the south-western square kilometre of the licence in order to
test for chargeable sulphides in what would be the footwall to the spillway horizon if it
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continues to trend southerly from the last time it is seen just east of the collar to YNC13.
Although more systematic work is warranted and recommended in this area to look for
massive sulphides along the spillway horizon and its associated marker unit the spillway
basalt breccia, an opportunity for a final two days of surveying prior to committed
demobilisation dates allowed a single line to be read in this area.

The line chosen was old Mt Lyell grid (not to be confused with Cyprus' similarly
numbered lines which were cut up from the Henty Gorge in the late 1980's) line 14N as it
was centrally placed and open. 50 metre dipole spacing was used with only the last station
dropping over the edge into the Henty Gorge. The survey was read to N=8. The
pseudosection is shown in figure 43,

The 380000E baseline acts as the border between South Henty and Aberfoyle's Basin
Lake licence. The baseline/border cuts Line 14N at ~430W. To read to N=8 at 425W
required the pots to be laid out eastwards over the same line 14N in Basin Lake. No data
was collected for the pots inside Aberfoyle's ground, however, there is an anomalous
chargeability response building up on the eastern end of line 14N in South Henty
indicating the presence of an anomalous source in Aberfoyle's Basin Lake E.L (the source
is thus expected to lie ~240W in Basin Lake). There is no anomalous response in the
South Henty part of the line 14N. Recommendations are made for further IP surveying in
this area.

6.3.4 Henty Canal Alteration

The sericite+silica+pyrite altered dacitic volcanics with elevated barite {to 7.7%), arsenic
(to 1175ppm) and gold (to 0.079ppm) outcropping in the Henty Canal and on line
59800N at ~380087.5E (discussed in Lewis, 1995b) were considered to have potential
for shear hosted gold mineralisation. No grid cutting was required as existing 200 metre
spaced lines were used with uncut lines (odd multiples of 100 metres) flagged across the
low heathy country. Pseudosections are in figures 28 to 37.

The weak anomaly centred on 380487.5E on line 59800N coincides with the pyritic
alteration outcropping in a small gully just west of the canal. It was felt that similar
responses on lines 59700N and 59600N were continuations of the same pyritic structure
with the structure changing strike and becoming more east-west by 59500N. Strong
anomalies on lines 59400N and 59300N are considered to be a separate trend. They
coincide with outcropping FHbpA and remain unexplained.

North of the orientation line 59800N the weak response associated with the pyritic
alteration dies, even though the same alteration outcrops on the edge of the canal
(—60080N) over ~50 metres. A ~2 metre thick cover of glacials does not appear to be
causing the problem.

Subsequent drilling of the prospect by SHD-6 is described in section 6.7.4. The hole did
not intersect any sulphidic alteration, however, a number of thin black shaley siltstones at
around target depth may be the source of the response (see figure 6).
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In light of the lack of similar pyritic sericitic alteration in the hole, the unexpected
intersection of Howards Basalt at the end of the hole and the Cambran lead isotope
signature (see appendix V in Sharpe, 1993), further attention on this alteration is justified.
The alteration may be a pointer to a2 more significant deposit. Intriguingly the alteration
appears to have some similarities to the silica+albite alteration seen in the hangingwall to
Henty which would appear to lie at a similar higher stratigraphic level than the
Henty-Comstock horizon. This alteration is discussed further in section 7.3.8.

6.3.5 Access Road Alteration

The surveying of five lines on the Access Road prospect was centred on the outcropping
sericitetsilica+sulphide (pyrite, sphalerite, galena) alteration on the access road to the
Lake Newton dam at ~380050E. Previous channel sampling by Aberfoyle had reported
assays up to 103ppm Cu, 660ppm Pb, 1553ppm Zn and 0.069g/t Au. Single grab samples
also assayed up to 0.105 and 0.083 g/t Au (Sharpe, 1992). No grid cutting was required
as existing lines were used with uncut lines 59300N, 59100N and 58900N west of
380000E flagged across low heathy country.

The IP survey appears to show two anomalous trends (see figures 36 to 41 for
pseudosections). The response recorded on line 59400N at 380037.5E intensifies on
59300N at 380062.5E before weakening on line 59200N at ~380087.5E and merging with
a separate (unexplained) response centred at ~380200E. Two holes were drilled on line
59300N (see figure 5) with SHD-8 targetted on the strong IP response (SHD-9 was
drilled further east on a geology/soil geochemistry defined target).

A strong response was recorded on line 58900N at 380112.5E. This was considered to be
a potential drlf target until SHD-2 intersected black shaley siltstones at depth but at the
same stratigraphic position. This response does not continue with any strength to line
59000N. A deeper weak response on line 59100N centred at ~ 380087.5E is probably
associated with the outcropping alteration orginally targetted in the surveying however
the strength of the response is not encouraging.

John Bishop, who assisted in interpretation of the IP survey, considers responses east of
380000E on lines 58900N to 59100N to be of interest. These correspond with footwall
pumice breccia and may represent pyritic alteration i the footwall to the spillway horizon.
Unfortunately these anomalies have limited depth.

6.3.6 Tyndall Creek

The Tyndall Creek area was surveyed in order to trace the gold anomalous pyritic
alteration intersected in HA1/2 (see discussion and logs in appendix A) as well as similar
pyritic shears outcropping in the road cut to the Anthony Road (just north of the Tyndall
Creek bridge - see figure 20 in appendix A) and on the first part of the access track used
for YNCI12 and 13. The survey was designed to trace the north-west to north-north-west
trending altered structures further to the north-west.
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Line 000E, previously surveyed by Aberfoyle, was re-surveyed in order to orientate our
results with Aberfovles, and to resolve some confuision about the orientation of the survey
plots of Aberfoyle's survey. Aberfoyle's Tyndall Creek grid was extended
north-westwards with lines 100W to 400W cut and surveyed at 100 metre spacings
parallel and to the north-west of 000E. Pseudosections are in figures 23 to 27.

The best anomaly was recorded on line 400W at 900N with a similar but weaker response
on line 300W at 912.5N. Both anomalies line up along the expected north-west trend of
these structures. The anomalies did not extend with any strength on lines 200W, 100W
and 000E. Strong responses were recorded on the north-eastern ends of lines 200W to
000E. These are due to pyritic alteration which is intriguing, lying in the footwall to the
Henty-Comstock horizon to the south of the Lake Newton prospect, and is discussed
later. A pair of holes were drilled on each of lines 400W and 300W with the targets
summarised in figures 3 and 4.

6.4  Wackers

"Wacker" sampling is a method, adapted and (assuredly) improved by Nick Poltock of the
Don, of obtaining a bedrock C-horizon soil sample even through metres of cover. The
sample, roughly the size of a thick sausage, can help with mapping, especially supported
by trace element lithogeochemistry. Cover is a problem over much of the prospective
rocks at South Henty (those that aren't under water) with the problem fluvio-glacial
gravels up to 10's of metres thick (the thicker parts of these gravels in part form in
predictable generally westerly trending paleo-channelways which could be mapped if such
was considered warranted).

The "Wacker" machine has a two stroke engine with rotating cam in the 'head' of the
machine which sends hgh frequency vibrations directly downwards onto the rods. The bit
is an ~10cm long cylindrical pipe of diameter of ~50mm with tungsten-carbide serated
leading edge. The other end of the pipe, just where it tapers down to become part of the
rod, has an opening of similar cross-sectional area to that of the pipe. Clay is forced
through the bit and out the back opening until the leading edge is tmpeded by bedrock tn
which case the rods are retrieved (by jacking) and the sample is the last 10cm of clay or
rock left in the bit.

The "wacker" has trouble in glacials due to the presence of large boulders of hard,
weathering resistent Owen Conglomerate which has shed from the Tyndall Range to the
east, resulting in a number of 'failed' samples. Although the exact number has not been
calculated, ~20% of samples taken by Resolute were of glacial cover.

An initial sampling programme was carried out in the Tyndall Creek area in order to assist
in planning sample spacings. Anomalous Aberfoyle "wacker” and hand augered C-horizon
sites were resampled with locations midway (12.5 metres) between previously sampled
sites also sampled. Sampiles were assayed for Cu, Pb, Zn, Au, Ag, Bi, Mn and As.
Results were variable with both good and bad correlation between Resolute's and
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Aberfoyle's surveys. Sample locations of Resolute's and previous companies sampling is
shown on figure 44 with results for Au, As and Ag on figure 45 Unfortunately a plot of
Cu, Pb and Zn was not available at the time of reporting and it has not been included.
Sample locations (A.M.G.) are given for all samples in appendix B.

Summary sections of those IP+soil geochemistry anomalies drill tested by short DDH's
show these soil geochemical results (see figures 3 to 6).

"Wacker" sampling is constrained by the same problems encountered by other
conventional methods of soil sampling in the wet, acidic, poorly developed soils on
Tasmania's west coast. In such soil environments metals dispersal patterns, and
particularly gold, are not those seen in older, deeper weathered terranes. Gridded
C-horizon soil sampling often gives spiky data, particularly for gold. Each soil sample is
in fact a 'blind' spot rock sample. If the gold deposit itself does not have a hard rock halo,
it is unlikely to form such a halo in the overlying soil profile on Tasmania's west coast.
Fortunately pyritic footwall alteration systems below V.HM.S. deposits often contain
broadly dispersed low but anomalous levels of gold. In exploration for discrete shear
hosted gold deposits, sample spacings must be of the same order as the expected width of
the deposit and associated alteration halo.

A total of 389 "wacker" samples were collected from the Tyndall Creek, Access Road and
Henty Canal prospects, all recogmsed as relatively minor targets but which warranted
attention. The first batches of samples were logged and samples of recognisably glacial
matenial were not submitted for assaying. These samples were marked with an x on the
sample record sheets. Subsequent batches were not logged prior to assaying and some
glacial material was assayed. These were subsequently logged and have been marked by
an x on the sample record sheets. Both locations and results for all of these glacial
samples are not shown on figures 44and 45 respectively. Samples were assayed for Cu,
Pb, Zn, Ag, As and Au.

As predicted results were generally spiky for gold with base metal anomalies generally
broader. Best results can be summarised as follows:

Henty Canal Auto 0.110 g/t, Znto 1543 and 384 ppm, Pbto 2370 and 115
ppm and Cu to 109 and 96 ppm.

Access Road Au to 0.109 and 0.062 g/t, Zn to 328 and 285 ppm, Pb to 205 and
113 ppm and Cu to 95 and 60 ppm.

Tyndall Creek Auto 0.878 and 0.157 g/t, Zn to 257 and 143 ppm, Pb to 56 and
56 ppm and Cu to 133 and 64 ppm.
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6.5  Rock Sampling/mapping

Strategic rock sampling and further mapping was carried out after the completion of the
initial remapping phase. Rocks collected and assayed as part of this inittal mapping work
are not discussed here (these are numbers 384001 to 384003 and 384031 to 384150).
Sample descriptions are in appendix B with assays in appendix C.

Nine samples (384151 - 384159) of fill on the dam wall were sampled after Wally
Herrmann recognised the similanty between these intensely silicified felsic(?) volcanics
with quartz+sulphide veinlets and Henty ore. After much excitement and speculation as to
the source of these boulders, the assay results indicated a best Au of only 0.024g/t (Cu
was up to 0.35%, Pb to 30ppm, Zn to 288ppm). The source of the boulders was found to
be (reasonably confidentally) from the King power scheme tunnel under Mt Jukes with the
rock chosen to face the dam wall on the basis of its aesthetics and weather resistence
(discussed in a 1983 H.E.C. report on planning for the Newton Dam, which also discusses

the possibility of draining the lake should exploration around HA7 and HASB at the time
should prove successful).

Seven samples of limonitic float (384162 - 384168) were collected along the first ~150
metres of the rehabilitated access track for YNC's 12 and 13, and thus overlying HA1/2.
Two samples (384161 and 384162) of strongly schistose chlontic volcanics with a
north-westerly strike to the foliation, and a third sample (384160} of chlorite altered
volcanic with a quartz+galena veinlet were also collected along the access track. The
limonitic samples assayed up to 0.026g/t Au (rest BDL), 1877ppm Zn, 646ppm Pb and
47ppm Cu. The chloritic schist assayed up to 0.9% Zn, 0.24% Pb, 0.14% Cu and

0.062g/t Au. The quartztgalena veined sample assayed 0.17% Zn, 0.25% Pb and 0.01g/t
Au.

Nine samples of specular haematite veined feldspar phyric andesite or dacite (384170 -
384180) from the log infested point at 58850mN 380690mE, within the "head" of the
"mushroom", were assayed with best results 40ppm Cu, 756ppm Pb (next best 24ppm),
358ppm Zn (same sample as high Pb) and 0.02g/t Au.

A further seven samples of Henty massive quartz (MQ) ore (384271 - 384277) and one of
associated sericitet+pyrite alteration (384278) were sampled from the old dump used by
RGC prior to the construction of the Anthony Road. The area has been rehabilitated but
pieces of recognisable Henty (sill zone) ore are still there. Interestingly, the samples of ore
assayed between 0.08g/t and 121g/t Au with Cu to 0.57%, Pb to 1.4%, Zn to 681ppm, Ag
to 171ppm, Bi to 450ppm, As to 123ppm, low Ba to 282ppm and Sb to 52ppm. There is
a recognisable correlation between high Au and high Cu, Pb, Zn, Ag, Bi and Sb (the latter
four elements at lower levels). Ti/Zr ratios ranged between 8.5 and 11.8 with a single 5.3,
suggesting that the alteration is overprinting dacitic clastics or volcanics, or mixed
dacitic-rhyolite derived clastics.

Seventeen samples (384279 - 384295) of outcrop, creek float and mullock adjacent to a
recent pit in the Tyndall Creek area were collected. Samples are of
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baritetsulphidethaematite. Ba is up to 43.7%, Cu to 0.3%, Pb to 6.6%, Zn to 7.2%, Ag
to 250g/t, Au to 3.8g/t, Bi to 15ppm, As to 539ppm and Sb to 209ppm. TV/Zr ratios
range widely from 3 4 to 21.9 with most >10. However, absolute Ti and Zr levels are
only moderately low with Ti to 350 to 2920ppm but generally ~500ppm, and Zr 21to
157ppm but generally ~30ppm suggesting that there has been intense alteration producing
relative depletion of these absolute amounts of Ti and Zr by the addition of significant’
amounts of other elements (Ba) to precursor volcanics. Exhalative mineralisation should
have very low levels of the elements Ti and Zr which appear to have been immobile in all
examples of alteration at South Henty known to date. Their immobility means they are
not leached, transported and subsequently exhaled by hydrothermal fluids.

There is a strong correlation between high Ba and low Ti and Zr with the addition of Ba
expected to be sufficient to explain this depletion in these immobile elements. This is
interpreted to indicate that the barite in the float and outcrop 1s the product of alteration of
a precursor volcanic. However, the correlation between these massive barite samples and
moderately low Ti and Zr does not mirror the Ti and Zr values of drill core sample from
TC1 to TCS (appendix A). Ti levels are generally very low i.e. <50ppm in barte rich
zones with Zr generally also very low (<34 ppm in the barite rich zone except for a single
156ppm in TC5. This casts some doubt upon the above interpretation, however, the
analytical method (XRF) used for determining Ti is suspect with high levels of Pb or Ba
(both highly elevated in these samples) when the full suite of majors is not analysed.
Barite+sulphide mineralisation at Tyndall Creek is interpreted to be the product of intense
alteration of volcaniclastic breccias and sandstones, perhaps unconsolidated and perhaps

immediately below the seafloor which was probably the Henty-Comstock horizon at the
time.

The area of the Lake Newton prospect was mapped at 1:2500 scale as figure 15 with the
results of this and new knowledge from the drilling incorporated into an updated version
of the interpretative geology at 1:5000. Thirteen rocks (384751 - 384763) were collected
during this work and assayed for trace elements in order to help with identification.

Sample locations are shown on figure 15. The results of this mapping are discussed in
later sections.

6.6  Shallow diamond drilling

6.6.1 Introduction

A total of seven short diamond dnll holes were drilled by Nick Poltock in January-March
1997 using his custom man-portable diamond drilling rig. The rig, shown in plates 1 and
2, is capable of drilling a diamond hole to ~50 metres with ~NQ (actually TT55) sized
core to ~30m and ~BQ (actually TT45) sized core the rest. Recovery was generally good
(if we remember that the rock at this depth is that which normally troubles driliers).

Nick's rig was used as it provides a cost-effective (no earthworks - though man-portable
should really read men-portable), environmentally unobtrusive, (see plates 1 and 2),
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Drilling SHD-7, Tyndall Creek (left to right, Mark Smith and Nick
Poltock).



390039

2 Drilling SHD-8, Access Road alteration (left to right Nick Poltock, Mark
Smith's buttocks, Sam Taylor).

3 Collar of SHD-1 with the pump station on the right side and Lake Newton
through the trees.
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geologically effective first pass for testing shallow targets and providing geological
information in areas of limited outcrop.

Dnill hole locations are shown on figure 16, survey data is included in appendix H, dnll
logs are included in appendix D and summary geochemistry in appendix I. Summary
sections, without geology, of SHD-3, 4, 5, 7, 8 and 9 in figures 4 to 7 show the trace of
the holes with respect to their IP and/or soil geochemical targets. SHD-11 has no such
section though it 15 shown on figure 12.

6.6.2 Tyndall Creek Line 400W; SHD-3 (56.15m) and SHD-4 (5§7.65m)

Due to the desire to commence drilling as early as possible {coupled with the fact that
Nick Poltock monopolises both "wacker" sampling and man portable diamond drilling -
note the expression in plate 2), the first target selected was necessarily an I.P. alone target
as "wacker” results had not yet been received. Two scissor holes were planned on the
strongest IP response from the whole IP survey on line 400W. Locations of the holes are
shown on figure 16.

SHD-3 intersected massive, coherent FHbpAndesite, fresh and unaltered with negligible
sulphides. There is a weak foliation (at 30 degrees to the core axis) below 47.5 metres.
No core was assayed.

The surprisingly disappointing result from SHD-3, with no recognisable source for the IP
anomaly, led to SHD-4 which had a sirmilar result.

SHD-4 intersected coherent essentially unaltered FHbpA with a weak foliation increasing
below 47.5 metres to maximum strength at ~51.5 metres. A few pyritic veins run
sub-parallel to the core axis from 47.65 to 48.9 metres. Eleven samples of core from
below 47.0 metres were submitted for assay with best result a single Im @ 0.014g/t Au
from 48 to 49 metres. Best other results were 44ppm Cu, 72ppm Pb, 71ppm Zn, 1g/t Ag,
14.4ppm As and 0.005g/t Au.

The IP anomaly may have been due to clays in a glacial gutter (John Bishop, pers. comm.).
This is suggested by the apparent fairly rapid deepening of the glacial cover corresponding
with the IP response (illustrated in figure 3). This may be verified by modelling the IP
response, however, this is not considered a priority.

6.6.3 Tyndall Creek Line 300W; SHD-5 (47.2m) and SHD-7 (52.0m)
The second target selected was the best soil anomaly generated by the "wacker" sampling,

results of which had since been received. The locations of the two holes is shown on
figure 16.

The 0.878 ppm Au anomaly on line 300W was from a sample just north-east of a creek in
the rainforest on the slope leading up from the creek (see figur 4). Given the suspected
steeply north-easterly dip of the structure hoped to be responsible for this anomaly (based
upon the onentations of similar structures in the Tyndall Creek area) this led to less than
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ideal drilling conditions. SHD-5 was targetted directly underneath the anomaly and
expected to pass ~15 metres directly below it. The hole intersected coherent FHbpA with
pyritic clayey zones generally above ~18 metres and variably oxidised pyrite filled fracture
veinlets below this depth. The whole hole was assayed with 44 1 metre samples
submitted. Best gold results were 8m - 11m, 3m @ 0.014g/t Au, and 13m -15m, 2m @
0.012g/t. Best Cu was 164ppm, Pb 133ppm, Zn 231ppm, Ag 3ppm and As 38 8ppm.

SHD-7 (see plate 1} was drilled ~20 metres behind and thus underneath SHD-5 to further
intersect the pyritic zones intersected in SHD-5. The hole intersected less sulphide than
SHD-5 with only minor pyrite veinlets at ~30 metres and a single 5-10mm thick massive
fracture fill pyrite vein sub-parallel to the core axis from 37.9 metres to 38.7 metres. Five
samples covering the pyritic zones were assayed. The best assays from this hole were
11ppm Cu, 6ppm Pb, 30ppm Zn, 179ppm As and 0.01g/t Au (all silver <1ppm).

The pyritic veins are sufficient to explain any IP response and the anomalous Au.

6.6.4 Access Road Line 59300N; SHD-8 (55.0m) and SHD-9 (47.5m)

The best IP high and coincident anomalous "wacker" C-honzon soil geochemistry (Au to
0.062, 0.015 and 0.009g/t - summarised in figure 5) was tested by SHD-8 (see plate 2)
which intersected strongly sericitetMn carbonatetpyrite and chlorite+carbonate altered
dacitic volcaniclastics similar in appearance to the altered and mineralised rocks between
the QFpD/A and the spillway basalt in SHD-2.

The whole hole was assayed with three samples analysed for whole rock/trace elements.
These samples confirmed the dacitic composition of the volcames with TVZr 14.7, 12.6
and 14.0 (from 13 - 14m, 15 - 16m and 19 - 20m respectively). Best gold results include
30 - 33m, 3m @ 0.76g/t Au including 30 - 31m, Im @ 0.51g/t Au; 15 - 17m, 2m @
0.12g/t Au; 42 - 47m, Sm @ 0.05. Base metals were elevated up to 1469, 1290 and
1024ppm Cu; 840, 747 and 685ppm Pb and 2988, 2074 and 1590ppm Zn

The alteration in the upper part of the hole, above ~39 metres, is sericitet+pyrite+silica
with the sericitetquartz as pervasive alteration, subsequently(?) foliated, with
disseminated pyrite. Carbonate appears to be a slightly later stage and is generally
semi-pervasive or in veins. Below ~39 metres the alteration becomes more chloritic with
discrete carbonate veins (deformed but later stage in the alteration sequence).

The presence of strong sericitetsilica+sulphidetcarbonate (#Mn) alteration with elevated
Cu and Au beneath the unaltered QFpA (thought at the time to also be a QFpD and a
correlate of the QFpD striking roughly north-south from ~57000N to YNCI10 at
~60000N) in the recently completed SHD-2 suggested that there may be ponding of
hydrothermal fluids up underneath this sill with the hotter assemblage Cu+Au adjacent to
the contact.

It was planned to test this theory with SHD-9. The hole was planned to intersect the
contact between volcaniclastics and QFpD. Unfortunately lack of outcrop and generally
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poor "wacker" success due to glacial cover led to target definition being imprecise.
Nevertheless SHD-9 did intersect this contact, albeit in very weathered core. It appears
that the QFpD may exist as two discrete intervals within the hole, though weathering
makes rock recognition problematic, and this would accord with the apparent thinning of
the unit northwards and its apparently bizarre behaviour in DDH's YNC5 and 10, thinning
rapidly from YNC10 to YNC5.

Two zones of trace to minor pyritic alteration were intersected in the hole. A weaker
zone lies between the two QFpD intersections from 28.2 - 32m with a stronger zone
around the lower contact of the lower QFpD intersection at 40.5m. The pyrite is
associated with variable chloritexsericite alteration.

The whole hole was assayed with best results only 84ppm Cu, 51ppm Pb, 366ppm Zn,

0.02g/t Au and Mn to 1093, 588 and 575ppm Mn (though Mn here may reflect
weathering).

6.6.5 HAS Point; SHD-11 (56.5m)

A single hole was dnlled near the end of HA8 Point in order to intersect the "stalk" of the
mushroom aeromagnetic low to provide geological information on the nature of this low
(see figure 9). As expected (and planned) the hole intersected QFpD throughout. The
hole was also partially designed to approach a weak IP chargeability high on Line
"80425E" on HAS8 Point. There is a trace amount of pyrite at the bottom the hole which
may indicate the existence of more pyritic alteration off the end of the hole.

As noted earlier, the QFpD is only weakly altered (sulphidically at least) which is
surprising given the proximity of HA8 (~75 metres away) with its strongly sulphidic
alteration.

The whole hole was assayed with all Au <=0.002g/t except for 0.016g/t from 8.5 - 9m.
Best Cu is 69ppm, Pb 26ppm and Zn 242ppm. Four samples were analysed for whole
rock and trace elements including LREE {see Table 2 and section 6.9.2). These were also
shown to Tony Crawford who discusses their petrology and chemistry in appendix F with
his conclusions summarised in sectton 6.9.2. This work confirms the existence of weak
sericitetsilica+chlorite+Kspartpyrite alteration,

6.7 Diamond drilling

6.7.1 Introduction

A total of six diamond holes were drilled by Almac Drilling Pty Ltd (Zeehan) for Resolute
Limited. Total depth of these holes is 3702 metres (this excludes 45 metres drilled and
aborted due to excessive lift/kick in the first 30 metres of SHD-10). Two of the holes
(SHD-2 and SHD-12) were targetted on the spillway horizon with the other three
(SHD-1, 10 and 13} targetted on the Henty-Comstock horizon (effectively only two holes
as SHD-10's target had been downfaulted and was not reached. It was subsequently
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tested by SHD-13. A sixth hole, SHD-6, was drilled for 249.5 metres on the Henty Canal
prospect.

Drilling commenced on 1st November, and except for ~two weeks off at Christmas,
continued essentially uninterrupted until the 27th of June.

6.7.2 Lake Newton Prospect (SHD-1, SHD-10 and SHD-13)

SHD-1 (779m)

SHD-1 (see plate 3) was targetted on the Henty-Comstock horizon, directly above the
"mushroom" shaped aeromagnetic low (see figure 9), interpreted to represent magnetite
destructive footwall alteration beneath a V.H.M.S /Henty deposit on or in the immediate
footwall to the Henty-Comstock favourable horizon. The hole was designed so that it was
drilling down the “stalk” of the mushroom, interpreted to possibly represent the focus of

hydrothermal flnd flow. It was designed to intersect this horizon at ~300 metres, beyond
UTEM or IP range.

Target models were the following; a classic exhalative massive deposit on the seafloor, a
Henty style gold deposit with high grade gold in intense hydrothermal silicification in the
immediate footwall to the sea floor; perhaps a Rosebery-like massive sulphide deposit
formed by replacement of porous, premeable pumiceous footwall rocks, especially if sea
levels were low;, or some style of mineralisation more likely to be deposited on or near the
seafloor under shallow seawater depths, transitional between VHMS and epithermal style
muneralisation.

The hole was designed to intersect a significant thickness of the footwall in order provide

as much DHEM coverage of the Henty-Comstock horizon as possible and to possibly

intersect the roots of a footwall stringer system. A third reason was to test for the

Rosebery type replacement model which would be expected to lie at some depth (~200

metres?) in the footwall.

A summary log is as follows:

0 - 170m F>Q crystal rich sandstones/breccias (dominantly QFpR clasts)

170 - 188m  Limestone slump breccia

188 -276m  Howards basalt, coherent and brecciated (hyaloclastic) F phyric
including the haematitic/calcite rich foliated basalt from 263 - 268m (see
plates 4a and 4b).

276-301m  another pulse of F>Q crystal sandstones/breccias

301 -317m  Marly sandstone which gradually becomes a more pure fossiliferous
limestone downhole to the lower contact at 317m (see plate 5).
Henty-C k horizon i {10 be 317

317-394m  Dacitic>andesitic volcaniclastics. Weakly chioritethaematitetsericitealtered
with Na20O depletion (see figure 7 and plate 6). Essentially non-magnetic
below the contact.

394 -39m Zone of moderate sericite+quartz-+pyrite alteration with anomalous Pb and
Zn in smoky grey quartz veinlets (<10mm).



4a

4b

4a&b

-

Howards basalt in SHD-1 showing both haematitic, carbonate rich,
strongly foliated (mylonitic?) examples (385625 and 385626 in #a) and
coherent examples (385621, 385623 and 385628). Samples 385621 and
385623 are taken from stratigraphically above the samples in 4a, whilst
385628 is taken from stratigraphically below.

390045



Henty-Comstock horizon at 317 metres. Defined to be the contact between variably
(initially weak, increasing downhole) altered pumiceous(?) volcaniclastics and the
overlying fossiliferous limestone, typical of such limestones in the lower Tyndall
Group, upper Anthony Road Andesite.

Rocks in the footwall to the Henty-Comstock horizon (interpreted to be at 317
metres) intersected by SHD-1. 385632 has Ti/Zr of 15.0 and Na20 1.75% and is
from 348.5m; 385(4 here is an error)635 has T/Zr 18.1 and Na20 2.58% and is
from 389.5m; and 385637 has Ti/Zr 14.5, Na20 of 1.06% and is from 412.5m.
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Weaker peripheral Na depleting alteration. Sample 385647 (from 557 metres) has
Ti/Zr of 22.2 with Na20 0.06%; sample 385648 (from 574 metres) has a Ti/Zr of
23.1 and Na20 of 0.09%.

Sericite-silica-carbonate alteration. Sample 385502 is from 665 metres. It has a
Ti/Zr of 15.5, Na20 of 0.5%, MnO 1.55% and S 0.83%; sample 385505 (from 668
metres) has a Ti/Zr of 20.5, Na20 of 0.35%, MnO 2.12% and S 0.66%; and
sample 385522 (from 685 metres has a Ti/Zr of 24.8, Na20 of 0.12%, MnO of
1.58% and S 0.53%. 385502 has Pb 0.1% and Zn 1.5%.
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Sericite-silica-carbonate alteration. Sample 385532 is from 695 metres and has
TVZr 24.4,Na20 0.8%, MnO 1.23% and S 1.55%; sample 385538 is from 701
metres and has Ti/Zr 21.1, Na20 0.18%, MnO 2.51% and S 1.34%; and sample
385546 has Ti/Zr 26.8, Na20 0.07%, MnO 1.7% and S 0.65%. 385532 has 0.15%
Zn, 385538 has Zn 0.3% and 385546 0.1% Zn and 0.05g/t Au.

Mineralised examples from sericite-silica-carbonate-sulphide alteration zone. 666.5
metres is the best example of a base metal stringer intersected by SHD-1 with 666m
- 667m assaying 198ppm Cu, 3.45% Pb, 0.92% Zn and 0.04g/t Au. 667.2 and 669.9
are examples of later stage quartz-calcite veins with 'sweat out’ sulphides.
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Mineralised examples from sericite-silica-carbonate-sulphide alteration. Sample

676.4 metres has 20.5% Ba, Ti/Zr 24.0 (Ti=1319, Zr=55), 404ppm Cu, 0.69% Pb,
1.82% Zn and 0.17g/t Au. 677m - 678m assayed 0.3% Pb, 0.16% Zn and 0.13 g/t

Au. 678m - 679m assayed 0.2% Pb and 0.15% Zn. The quartz-calcite vein on the
LHS of 678.6 metres is cross-cutting the quartz-carbonate-sulphide (RHS) vein.

Mineralised examples from sericite-silica-carbonate-sulphide alteration zone.
680m - 681m assayed 0.3% Pb and 0.3% Zn, 693m - 694m assayed 0.13% Pb and

0.13% Zn. 697m - 698m assayed 0.13% Pb and 0.2% Zn. Note carbonate in
697.3m.
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Less sulphidic alteration deeper in SHD-1. Sample 385588 is from 751
metres and has Ti/Zr 7.3, Na20 0.11%, MnO 1.25% and S 0.41%.
385592 is from 755 metres and has a Ti/Zr 6.2, Na20 0.09%, MnO 1.06%
and S 0.4%.

Less sulphidic alteration deeper in SHD-1.
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(clasts siltstone, QFpR)
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396 - 460m

460 - 490m
490 - 583m

583 - 585m

585 - 664m

664 - 758m

758 - 779m

380050

Andesitic volcaniclastics with a basalt dyke from 440 - 445m. Only weakly
altered as for 317 - 394m but haematite not present.

Moderately sericite+quartz+pyrite altered andesitic/dacitic volcamiclastics
Andesitic to dacitic volcaniclastics, weakly chloritetsericitecarbonate
aftered with two thin basaltic dykes (see plate 7).

Moderately sericite+silica altered zone with base metal sulphides in quartz
veins as above.

Dacitic volcaniclastics, weakly (but increasingly so downhole)
sericite+tsilica+carbonate altered.

Strong sericite+silica+sulphide++Mn carbonate+Ba alteration with base
metal sulphides in pre-deformational stringers (best example is in plate 10)
and syn-deformational 'sweat-out' quartz+carbonate veins (see plates10 and
11). In both cases the sphalerite is an light orange/brown colour. The
carbonate is a vellowy green and blebby to pervasive and appears to be
later than the sericite but pre-deformational. Overall the sulphidic
alteration assays (1 metre split NQ core):

664m to 758m, 94m @ 0.2% Zn, 0.13% Pb and 38ppb Au

with better individual zones:

666m to 667m, Im (@ 0.92% Zn and 3.45% Pb (see plate 10)

672m to 673m, 1m @ 0.93% Zn, 0.3% Pb and 0.17 g/t Au

676m to 677m, 1m @ 1.82% Zn, 0.7% Pb, 20.5% Ba and 0.17 g/t Au (see
plate 11)

715m to 717m, 2m @ 0.7% Zn. 0.2% Pb and 0.30 g/t Au

730m to 731m, Im @ 0.73% Zn

The alteration and sulphides are typical of alteration found in the footwall
to VH.M.S. deposits with Na20 depletion. The carbonate is particularly
intriguing and is discussed further in section 7.3.2. Trace element
lithogeochemistry indicates that the altered rock was andesitic. The upper
boundary of the alteration/mineralisation essentially coincides with the
presence of Anthony Road Andesite type quartz crystals typical of the
coherent and clastic QFpD in HA7 and HAS.

Less sulphidic alteration of rhyolitic to andesitic volcaniclastics (pumiceous
in part).

The location of the hole i1s shown on figures 9, 15 and 16, the log of the hole is in
appendix D, summary geochemistry in appendix I, drill section in figure 17, geology,
alteration and base metal/gold geochemistry summarised in figure 8 and the interpreted
geology on section BB' in figure 11. The alteration is discussed in section 7.3.2 and the
geology is further discussed in section 7.2.8 and 7.2.9. It was felt at the time that the
alteration intersected between 664 and 758 metres possibly represented the edge of a
deeper footwall stringer zone but that an alternative explanation may involve some form of
stratabound mineralisation in the ARF quartz crystal volcaniclastic with a follow-up hole
(SHD-10) proposed.
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SHD-10 (574m)

SHD-10 was the first attempt to intersect the Henty-Comstock honzon stratigraphically
above the alteration intersected between 664 - 758m in SHD-1.

The original proposed hole was started at -68°, however, by 45 metres the hole had lifted
to -63° due to deflection by strongly foliated siltstones. As it was considered at the time
that the hole would miss the target (given the gradual lift expected throughout the rest of
the hole) the hole was stopped at 45 metres and moved ~1 metre and steepened up and
restarted at -71° to accomunodate for expected lift. It was intended to keep the hole
relatively straight through the foliated siltstone unit in which the lifting occurred in the first
hole and then allow gradual lift (~1 degree per 30 metres) over the rest of the hole (at a
rate determined from our experience with SHD-1).

This was done (though the foliated siltstone gave way to more typical F>Qxtal sst/bx
(clasts QFpR>slt) at 55.0 metres, however, at ~190 metres the hole passed into massive
quartz-feldspar porphyritic rhyolite and remained effectively straight (e.g. at 346 metres
the hole was at -66° having lifted 2° from 121 metres). It was apparent throughout the
rest of the hole that it was imperative that the hole lift due to the proximity of the Great
Lyell Fault at depth below the hole, however, the hardness of the rhyolite stopped the
driller from doing anything to obtain this lift.

At ~510 metres the hole passed into some siltstones (with aphyric rhyolite clasts) but
passed back into massive rhyolite at ~530 metres until a fault was intersected from 547 to
549 metres (see plate 22). Below 549 metres the hole intersected a package of sandstones
(silicified adjacent to the fault), black shales with minor interbeds of sandstone and quartz
pebble conglomerate, and polymict conglomerate with clasts of rhyolite and Precambrian
metasediments in a quartz crystal rich matrix. These rocks are from the Zig Zag Hill
Formation (Upper Tyndall Group). Even though the fault is only 2 metres wide and at a
shallow angle to the core it is clearly a significant fault as it juxtaposes lower Middle
Tyndall Group (Mount Julia Formation) with Upper Tyndall Group (Zig Zag Hiil
Formation) rocks, a vertical throw of ~500+ metres.

The existence of the fault passing though the Newton Creek/Anthony Road intersection
was known and discussed in the original drilling proposal, however, it was not expected to
dips as shallowly as is the case (~65°). Subsequent mapping in the immediate area (see
figure 15) confirmed the probabie orientation of the Newton Creek Fault (new term).

The location of the hole is shown on figures 9, 15 and 16, the log of the hole is in

appendix D, drill section in figure 17 and the interpreted geology on section AA' in figure
10.

SHD-13 (1051m)

SHD-13 was dnlled at the same target as SHD-10 but making allowances for the
structural situation at depth. To this end the hole was moved south ~100 metres and
turned more westerly. An added reason for drilling deeper was that the favourable
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horizon 1s closer to the Great Lyell Fault, a potential Cambrian feeder structure at whose
intersection with the Henty-Comstock honzon the Henty and Comstock deposits lie.

The hole presented little problems with hift maintained as expected. The rotation of the
azimuth clockwise was actually fortuitous (in the end) as it brought SHD-13 onto SHD-1's
section (see figures 11 and 12).

A summary log is as follows:

0-163m

163 - 336m
336 -372m
372 - 530m

530 - 534m
534 - 555m
555 -602m
602 - 613m
613 - 628m
628 - 634m

634 - 83%m

839 - B64m
864 - 918m

918 - 943m
943 - 966m

966 - 984.3m

984.3 - 992m

992-1006.5m

QFpRhyolite and lesser green siltstones.

F>Q crystal sandstone/breccia (QFpR and rafts of siltstone).

F>Q crystal sandstone with pink albite alteration.

F>Q crystal sandstone/breccia with ~5% clasts QFpR, green

siltstone, pale green FpD/R(?)

Limestone

Marly sandstone/siltstone - slump breccia

F>Q crystal sandstone/breccia with clasts of QFpR

Marly sandstone

Limestone

Howards basalt breccia marking the Henty-Comstock horizon (see

plate 23). Weak chloritexsericitealteration persists down to the balck
siltstone. '
unaltered to weakly altered dacitic volcaniclastics with basalt, generally as
dykes i.e. below 660 metres. The uppermost intersection at least is
extrusive in part. Basalt intersections from 640 - 644m, 649.5 - 655.7m,
666 - 700m, 715.4 - 716.2m, 720.2 - 723m, 729.6 - 730.2m, 731.2 -
731.9m, 734.2 - 738.6m, 769 - 775.8m and 781 - 783m. The
volcaniclastics are apparently one massive unit which is the same as that
intersected in SHD-1 and are generally unaltered with zones of very weak
chlonitetsericite alteration.

three normally graded pumiceous sandstone/breccia units, weakly altered.
FpD. Massive unaltered feldpsar phyric sill with hyaloclastic base 915.1-
918m, weakly altered.

Two pumiceous volcaniclastic sandstone/breccia units, weakly altered.
Two massive FpD units with an interbedded hyaloclastic breccia between
953 - 956.6m, weakly altered.

dacitic pumiceous volcaniclastics with ~25% FpD subangular clasts
suggesting remobilisaton of a pumiceous bed by a hyaloclastic apron in
front of an advancing dacite flow, weakly altered.

poorly graded with interbedded units of siltstone and pumiceous
volcaniclastics, weak to moderately altered..

black siltstone, poor conductor (bedding ~30 to 50 degrees to core axis)

1006.5-1023m hyaloclastic FpD breccia as for 915.1-918m with ~50% clasts in a

pumiceous matrix. Moderately sericite+ Mn carbonate alteredwith minor
sulphides inc. orange/brown sphalerite.
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1023-1051m moderately sericite+Mn carbonate (Mn levels are up to 0.4%) altered
volcaniclastic, possibly pumiceous, but with occasional ARA (or more
particularly ARF) type quartz crystals. Correlate of stmilarly altered units
in HA8 and SHD-1. Only very minor pynite and base metal sulphides.

The location of the hole is shown on figures 9, 15 and 16, the log of the hole is in
appendix D, drill section in figure 20 and the interpreted geology on section BB' in figure
11 and CC' in figure 12. The alteration is discussed in section 7.3.3 and the geology is
discussed in section 7.2.

The hole was nearly stopped at 877 metres, however, it was decided to continue the hole
afier it was realised that the alteration in SHD-1 may be broadly stratiform and not part of
a sub-vertical stringer system, and that to test the alteration the hole must continue for
another ~200 metres. The hole was extended to 1051 metres when it was necessary to
stop the hole as the rig was about to encounter problems and the cost associated with
bringing in a BQ rod string not considered justified.

SHD-13 passes only ~200 metres away from SHD-1 down-dip. The zone intersected
from 1006m - 1051m in SHD-13 is considered to be a correlate of this zone in SHD-1 and
appears to support the model of a stratabound zone of mineralisation correlatable between
SHD-1, SHD-13, HA7 and HA8. Unfortunately the tenor of alteration, and in particular
the low sulphide levels, indicates that the system may be getting weaker with depth and
that the next hole should be up-dip and north or south of SHD-1. The significance of this
alteration is also discussed in section 7.3.3.

6.7.3 Spillway Prospect (SHD-2 and SHD-12)

SHD-2 (655m)

SHD-2 was targetted on the horizon which hosts high grade masstve sulphide clasts in the
spillway to the Lake Newton dam. The hole was targetted on this favourable horizon at
the base of the "stalk" ~1 km's north along strike from the spillway outcrop (see figure9).
If the "stalk" is due to focussed hydrothermal fluids active later in the geological history,
earlier lived hydrothermal systems may have exploited the same conduit deeper in the
stratigraphy. The hole was also designed to clip the westerly extension of the northem
edge of “stalk™ of the “mushroom” shaped acromagnetic low, albeit where the magnetic
low becomes concordant with the stratigraphy, on the way to this principal target (see
figure 9). A summary log is as follows:

0-265m QF porphyritic Andesite, massive unaitered (ARF)

265-377m  highly sericitetsilica+sulphidetcarbonate (+Mn) altered base metal (Cu,
Pb, Zn)/gold anomalous dacitic pumiceous breccias with lesser sandstones
and siltstones. Strongly foliated with sulphides in veins in the cleavage or
as disseminations (see plates 15 and 17). Carbonate alteration is associated
with elevated Mn around the main stringer with carbonate in siltstone
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Typical sulphidic sericite-silica alteration in SHD-2 below the QFpD/A unit at
264.8 metres. 276m - 277m (Ti/Zr 12.5) assayed 175ppm Cu and 0.07g/t Au; and
316m - 317m assayed 0.25% Cu and 0.4 g/t Au.
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Styles of carbonate alteration in SHD-2. 385876 assayed 5.29% MnO but only

0.53% CaO and has Ti/Zr 14.8. Spheroidal, cabbage shaped textures as shown in
the lower sample are usually developed in finer grained units. The middle sample
is pervasive alteration with the top sample pervasive but less intense than 385876,
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Stringer sulphide vein in SHD-2 and adjacent alteration. 372.3m - 372.8m assayed
0.5m @ 0.13% Cu, 11.7% Pb, 18.2% Zn, 3.42g/t Au and 220g/t Ag. 370m - 371m
assayed 0.75% Pb and 1.94% Zn. 356m - 357m assayed 0.15% Zn. Note the spotty

nature of sulphide and carbonate alteration.
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Spillway basalt breccia from SHD-2. The purple staining of clasts is typical
of a significant part of this intersection.
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Footwall pumice breccia from below the main basalt intersection in SHD-2
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Dominantly basalt breccia with possibly minor dacite. From below the
main basalt intersection in SHD-2.
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21 Ashy tuffaceous siltstones, sandstones (felsic with Ti/Zr 7.4 for 386263,
7.1 for 386261 and 8.0 for 386259) towards the end of SHD-2.

7 gy =TS

22 Newton Creek Fault in SHD-10 (547m - 548m). Rocks to the left of the fault
(uphole) are QFpR from the Mt Julia Rhyolite in the middle Tyndall Group. Rocks
to the right (downhole) include polymict breccias with epiclasts of QFpR and
metasediments in a quartz crystal rich matrix, black shaley siltstones and quartz
pebble conglomerates (far right of plate). The apparent similar appearance
between rocks immediately on either side of the fault is due to overprinting
silicification and pink (albite?) alteration masking original textures.
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Henty-Comstock horizon in SHD-13; limestone to 628m, mixed basalt

breccia and limestone 628m to 630m, basalt breccia (haematitic and
foliated) from 630m to 634m.

Weak peripheral sericite+Kspar(?) alteration of dacitic volcaniclastics
including pumiceous and hyaloclastic dacite clasts.

c9006¢



MnCO3 and sericite alteration in SHD-13 below the graphitic black shale.
These samples show strong MnCO3 alteration with some minor blebby

sulphides.
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Sericite+Mn carbonate alteration in SHD-13 below the black
shaley siltstone.
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SHD-2 Lead-Zinc Lithogeochemistry (ppm) SHD-2 Copper-Gold Lithogeochemistry
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forming radial crystals, otherwise blebby to pervasive (see plate 16). Best
assays include:

279 - 280m 11m @0 38 g/t Au

inc. 288 - 289m Im@ 1.5 g/t Au

295 -301m 7m @ 0.44 g/t Au

inc. 298 - 299m Im (@ 0.82 g/t Au

311-32Im 10m @ 0.28% Cu

inc. 312 -313m im@1.1% Cu

315-321m 6m @ 0.34 g/t Au (see plate 15

inc. 315 - 316m Im @ 0.93 g/t Au

370 - 374m 4m @ 2.2% Pb, 3.75% Zn & 0.49 g/t Au

(see plate 17).
inc. 372.3-3728m, 05m @ 0.13% Cu, 11.9% Pb,
18.2% Zn, 3.42 g/t Au & 220 g/t Ag (see

plate 17)
341 - 342m Im @ 0.11 g/t Au
364 - 365m Im @ 0.18% Pb & 0.53% Zn
377.1-378m 0.9m @ 0.41% Pb & 0.6% Zn

The 0.5 metres thick intersection of stringer vein (probably ~30cm

true thickness) assayed 0.5m @ 0.13% Cu, 11.9% Pb, 18.2% Zn,

3.42 g/t Au and 220 g/t Ag reinforcing the polymetallic, potentially

high grade nature of the mineralising system. The copper-gold rich

nature of the aiteration (eg 11m @ 0.38 g/t Auinc. Im @ 1.5 g/t

Au and 10m @ 0.28% Cu inc. 1m @ 1.1% Cu ) suggests that the

hole has passed through or near to the central, hotter part of the
hydrothermal system. This apparently support the interpretation of the
"stalk" of the "mushroom” as representing a major conduit of hydrothermal
fluid to the Henty-Comstock horizon. Alternative explanations are given in
discussions in sections 7.3.6 and 7.3.9.

normally graded mass flow unit with a polymict base consisting of
hyaloclastic dacite>>basalt clasts;

Spillway (or fire fountain) basalt breccia (see plate 183).
sericitexchlontetsulphidetcarbonate altered base metal (Pb, Zn)/gold
anomalous interbedded footwall pumice breccias (see plate 19) and
hyaloclastic basalt and polymict dacite>>basalt (or siltstone clasts) (see
plate 20). Alteration intensity decreases downhole. Best results are:

532 - 533m Im @ 0.1g/t Au, 0.34% Pb & 0.51% Zn
541 - 542m 1m @ 0.66% Zn

542 - 543m Im @ 0.69 g/t Au

550 - 551m Im @ 0.60% Pb & 0.35% Zn

unaltered siltstones (Yolande River Sequence? - see plate 21).
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The location of the hole is shown in figures 9, 15 and 16 with the log in appendix D and
summary geochemistry in appendix 1. The geology, Pb/Zn and Cu/Au mineralisation in
SHD-2 is summarised in figure 8. A full section is included as figure 18 and the hole is
shown on the summary interpretative section AA' in figure 10.

SHD-12 (643m)

SHD-12 was designed to intersect the spillway horizon (now considered more likely to lie
at the base of the spillway basalt based upon the alteration in SHD-2 in this position) at
depth (below surface EM range), ~150 metres along strike from the spillway outcrop, in
the hinge of an enigmatic anticlinal fold closure. No similar folds are seen within E.L.
8/96 and it was felt that its existence may be due to the focussing of strain around a
relatively ductile massive sulphide deposit.

A summary log is as follows:

0-183m Quartz Feldspar porphyry (Dacitic 7) - (ARF)

183 - 197 m  Dacitic pumiceous volcaniclastics. These rocks were the host to
alteration and mineralisation in the "stalk" intersected in SHD-2
where they were ~150 metres thick.

197 - 552m  Basalt. Essentially unaltered except for ~2% carbonate (calcitic) as
infilling between clasts and veinlets. This significant thickness of
basalt may be a product of being within a hinge zone, alternatively
it may be a primary feature i.e. closer to the vent.

552-598m  Footwall pumice breccia. Unaltered and unmineralised.

598 - 626m  Volcaniclastic breccia with clasts of rounded green dacite and pale
dacite(?).

626 - 637m  Siltstones. Felsic tuffaceous siltstones equivalent to thick unit of
siltstones at end of SHD-2.

The location of the hole 1s shown in figures 9, 15 and 16. The log is in appendix d. A full
section of this hole is included in figure 19. Drill core is yet to be submitted for assay.

6.7.4 Henty Canal Alteration (SHD-6)

SHD-6 (249.5m)

SHD-6 was targetted on the best coincident "wacker" C-horizon soil sample results
(1543ppm Zn and 2370ppm Pb) and IP response from work on the Henty Canal prospect.
Although a 1.Y44 is not ideal for a shallow (250m) hole at -40 degrees it was desirable to
keep the rig on site whilst DHEM surveying was carried out on SHD-1 and SHD-2.

The target was considered to lie along a ~300 metres long zone of sericite+pyrite
alteration with anomalous gold+base metals+barite. The zone was thought to be due to a
fault, probably between massive F>Q Crystal sandstones and Mount Julia Rhyolite,
probably with a less coherent dacite sandwiched between these two units. Subsequently it

appears that the alteration has many similarities to Henty's upper mineralised zone and
associated silicatalbite alteration.
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SHD-6 was stopped at 249.50 metres, essentially at the proposed depth. The hole did not
intersect any significant sulphides or structures. A summary log is as follows:

0-18m F>Q sandstone/breccia (clasts QFpR)

18 - 20m Qrey siltstone

20 -25m QFpR rich breccia with F>Q crystal matrix

25 -35m Grey siltstones

35-63m QFpR rich breccia with F>Q crystal matrix

63 - 82m Green/grey dacitic(?) sandstone

82 - 96m very fossiliferous limestone

96 - 111lm QFpR hyaloclastic breccia

111 -143m  massive, coherent QFpR

143 - 191m  Dacitic(?) pumiceous volcaniclastics with a white aiteration (= Henty's
silica+albite(?) alteration). 386103 from 156 - 157m has Ti/Zr of 8.4(7),
Na20 5.8% and Si02 75.3%, alternatively the rock 1s a weakly altered
typical MJR QFpR.

191 -192m  Black shaley siltstone

192 - 198m  Marly sandstone, weakly pyritic

198 - 205m  Limestone

205-242m  Dacitic pumiceous volcaniclastics with carbonate matrix to around 215m
and two black shaley zones near the top of the unit.

242 - 2495 Basalt, coherent, considered to be a discrete lens of Howards basalt

Eight samples assayed for base metals and gold returned very low results

The IP response is almost certainly due to the black shale at ~192 metres. The spot base
metal anomaly is due to a fortuitous bedrock soil sample, probably from the weakly pyritic
siltstones between ~192 and 212 metres.

The hole intersected ~ 8 metres of the Howards Basalt at the end of the hole. This was
confirmed lithogeochemically (sample numbers 386267 and 386268) and petrologically
(appendix F). The basalt intersection is interesting as there is some scattered outcrop of
Mount Julia QFpRhyolite along strike but apparently stratigraphically below this basalt
intersection. This needs to be explained by either a fault repetition or perhaps rhyolitic
volcanism to the north was just starting as the basalt was being erupted with some
interfingering in this area.

Based upon drilling SHD-1 the Henty-Comstock horizon is likely to be ~60 metres further
downhole. The horizon at this point has coincident moderate UTEM anomalies over three
200 metre spaced lines. Although these anomalies are probably due to shales the hole has
been left open should the lengthening of this hole in the future be justified.

With regard to the alteration outcropping on lines 59800N and ~59500N, the hole has
adequately traversed the trend of these two zones and it is considered that these zones are
tsolated with no along strike continuity. This alteration is further discussed in section

- 7.3.8.
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The aiteration intersected in the dacitic volcaniclastics is intriguing. The very high silica
levels with elevated Na 1s suggestive of the silica+albite alteration reported at Henty from
~50 metres above the upper mineralised zone in the hangingwall rocks. This alteration is
discussed in section 7.3,

6.8 DHEM

DHEM was read on both SHD-1 and 2 soon after completion of the holes. SHD-12 was
completed in the 1996/97 reporting year with SHD-13 completed during time given for
some editing. SHD-2, 12 and 13 were lined with 40mm Class 18 P.V.C. with SHD-1 only
lined with Class 12. The holes were read by Outer Rim using CRONE's directional

system. Some resurveying was necessary due to equipment problems but this was done
voluntarily.

Results of the surveys from SHD-1, 2, 12 and 13 is included as appendix E with the data
supphed digitally to M.R.T. also. Preliminary results from surveying of SHD-12 and
SHD-13 show no significantly anomalous responses due to conductive sulphides

Preliminary modelling of the results of the first two holes was completed to a sufficient
standard to be confident that there were no obvious conductive responses which
warranted drill testing, as borne out by the locations of subsequent drill holes. Anomalous
responses in SHD-2 were resolved as an areally small body near hole, with some shearing
along the QFpDYaltered volcaniclastics helping to explain the response. It was also felt
that there may be something weak below SHD-1. It was resolved at the time that any
such detailed interpretation and modelling of the data was better to wait for the results of
the surveys from SHD-12 and SHD-13 as they are sufficiently close to SHD-2 and SHD-1
respectively to affect any such interpretation. It is intended that this modelling will be
done and included in next years reporting.

6.9  Carbonate geochemistry/petrology

6.9.1 Introduction

The Henty-Comstock horizon broadly coincides with cream to pink often fossiliferous
limestones at Comstock, Henty (7) and at South Henty.

Faunal assemblages in the fossiliferous limestones appear macroscopically consistent and
may provide information regarding water depths at the time of their deposition (at least
some fossiliferous limestones lie along the Henty-Comstock horizon itself). Water depths
are highly significant for ascending hydrothermal fluids, particularly whether the fluid boils
and drops its metal before reaching the sea floor.

Resolute is aware that RGC consider the carbonates at Henty at least to be in part
exhalative with perhaps a similar inference drawn of the carbonates at Comstock and even
regionally (though I suspect that regionally the limestones may be significant as a marker
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unit). Carbon and oxygen isotopic data is available for both Henty (Yeates, 1989) and
Comstock (MacDonald, 1990} and a consultant was asked to address the results from
these two areas and discuss the usefulness of this data for exploration. Subsequently
seven samples from South Henty were analysed for C and O isotopes at the Central
Science Laboratory at the University of Tasmania.

6.9.2 Petrology

Samples of fossiliferous limestones were given to Dr Clive Calver (along with sections
etc.) for thin sectioning and determination, if possible, of palaeoenvironment of deposition
of the faunal assemblage.

Jago et al (1972) describe trilobites, echinoderm plates, hyolithids, gastropods and
brachiopods from the limestone at Comstock and concludes that the limestone was
probably deposited in a "near-shore, shallow bank" environment during a lull in volcanism.
The presence of haematite indicates that the environment was strongly oxidising.

Clive was unable to say anything defimtive about water depth from some of the South
Henty limestone samples as they contain breccia clasts of limestone suggestive of
movement from a distant origin, however, the limestone in YNC16 1s considered to be
"bone fide", with the richly fossiliferous limestones (dominantly trilobites and possibly
echinoderm ossicles) indicative of water depths of "a few tens of metres or less". Clive is
concerned that the samples viewed by himself appeared to be breccias and may have
moved downslope. However, macroscopically the fossils in the samples described are
typical of those found in all limestones in the Tyndall Group in the South Henty area,
(clearly coherent or brecciated) and hence palacoenvironment on the sea fioor at the time
of deposition of the limestones in the samples described by Clive is taken as indicative of
the sea level depths at the time, 1.e. "a few tens of metres or less".

Clive describes the carbonate from 740.8m in NC3 as saddle dolomite and discusses the

exploration significance of this being that it i1s commonly associated with epigenetic base
metal mineralisation. The significance of this observation is unclear.

6.9.3 C and O isotope geochemistry

Dr Garry Davidson of the CODES SRC at the University of Tasmania was asked to
comment on the significance of C13 and O18 isotopes values for samples of limestone
from Comstock (Mt Lyell) and carbonate/limestone(?) from Henty (the unceriainty of
description is based upon uncertainty of the nature of the carbonates at Henty. One of
Garry's specialities is stable isotopes and particularly those of C and O.

Garry considers the vanable Henty values with changing C without changing O and the
fossiliferous nature of the Comstock limestones and concludes that "carbonates developed
in the Tyndall Group, either around hydrothermal vents, or in shallow water at sites
favouring normal marine carbonate deposition"”.
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figure 46: C and O isotopes for carbonates from Henty, South Henty and Comstock (from appendix G)

Comstock results after MacDonald {1990},
Henty results after Yeats {1989},
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field after khin Zaw {1991)
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A modem day analog may be Ambitie Island off Papua New Guinea where boiling
hydrothermal fluids (carrying CQO27) are passing through a sandy mixed carbonate
volcaniclastic sea floor a few hundred metres from the shore (Pichler and Dix, 1996).

Garry goes on to say that the isotopic values of each set could not now be considered
marine. He explains this as being due to subsequent overprinting hydrothermal fluids
resetting the C and O isotopic values and concludes that the difference between the two
sets of data (Henty and Comstock) is most likely due to different water/rock ratios (higher
at Henty and lower at Comstock) with higher W/R ratios considered favourable.

Seven samples of limestones from "South Henty" were subsequently analysed for C13 and
018 (results in Table 1) by Mike Power of the C.S.L. at the University of Tasmania. The

Sample Location 13C (wrt PDB) 180 (wrt PDB) 180 (wrt SMOW)
NC1, 316.0m 1.392 -15.101 15.293
NC3, 535.7m 1.326 -17.020 13314
NC4, 190.5m 0.909 -15.879 14.491
YNC16, 122.0m 0.985 -17.468 12.853
SHD-1, 182.7m 1.000 -17.104 13.228
SHD-1, 314.8m 0.337 -16.564 13.785
NC3, 740.6m -0.574 -15.180 15.212

results were not available to Garry at the time of his work, however, the results plot in the
Comstock field. The only exception would appear to be that from 740.6 in NC3, the same
sample as the saddle dolomite described by Calver (an alternative explanation may involve
the different whole rock geochemistry of this latter sample). Results are plotted in
appendix G and figure 46.

6.10 Petrology

6.10.1 Introduction

Dr Tony Crawford of the University of Tasmania has has considerable experience looking
at thin sections of Mt Read Volcanics for industry geologists, and on the way to
accumulating this experience has also accumulated considerable geochemical data. Tony
was given a number of sets of samples and asked to answer specific questions as well as
more wide ranging implications.

6.10.2 QFpDacite/Andesite (ARF)

One of the more significant questions to attempt to answer was the nature of the "stalk" of
the mushroom aeromagnetic low. Previous mapping suggested that the distinctive Quartz
Feldspar porphyry struck through the "stalk” (see figures 2 and 9). Thus indicating that
the magnetic low 1s (at least in part) discordant to the stratigraphy. This, in combination
with the evidence that the low is in part due to hydrothermal alteration, underpinned much
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of Resolutes exploration concept for the upper (Henty-Comstock) horizon in the Lake
Newton area.

Tony was asked to compare samples of QFp from SHD-2 wioth similar ARF quartz
bearing QFp YNC10, HA7 and HAS8 as well as the short DDH SHD-11 drilled into the
"stalk" of the mushroom with altered and unaltered samples from other drill holes and was
supplied with whole rock and trace element (including LREE) data for the samples. The
locations of the eight samples of QFp studied are listed on Table 2. The location "15" is
also shown on figure 15. The opportunistic hand sample "10" was from Pumphouse Point
and its location is similarly shown. It 15 not relevant to this discussion.

Regarding the correlation of QFp samples from SHD-11 and SHD-2, Tony concludes that
"with the exception of outcrop sample 15 (a quartz+plagioclase phyric crystal tuff) and the
apparently intrusive or slowly cooled sample 386255 from SHD-2, the petrographic data,
including the descriptions of Aberfoyles samples 623044 (HA8 at 180.0m) and 623039
(HA7 at 200.1m) support the notion that all the samples in this set are from the same
lithostratigraphic unit ...a quartz+plagioclasetbiotitexhomblende-phyric rhyodacitic lava
or very shallow stli*.

Macroscopically the QFp is similar in appearance in all intersections and it was expected
that SHD-2's unit would be dacitic with a Ti/Zr in the relatively tight range shown for non
SHD-2 samples in Table 2. However, Ti/Zr ratios differ markedly and consistently (see
Table 2) giving the SHD-2 QFp unit an andesitic signature. The SHD-2 samples have
higher TiO2, lower P205 and generally lower Si02 than the four analysed samples from
SHD-11 and Tony says that "on the basis of the data above, 1 would suggest that the
samples from SHD-11 definitely cannot be directly related with those in SHD-2. It cannot
be ruled out, however, that the SHD-2 dacitic rocks are less fractionated products of the
same parental magma that evolved (from these dacites) eventually to a rhyodacitic
composition”, (Tony categonses rock types differently to our dataset, we would refer to
the SHD-11 samples as dacitic, those from SHD-2 as andesitic).

However, "compositional fields of these rocks on (his) figure 1" (which shows Ti/Zr
against Ti02/P205 and Zr against TiO2) are considered by Tony to be "very similar ...
with respect to the entire spectrum of MRV compositions” whilst the REE patterns have
"striking similarity". He "strongly suggest(s) that the rhyodacites in SHD-11 are related to
the dacites in SHD-2 by fractional crystallisation, and are derived from the same parental
magma."

Pror to this work the ARF quartz porphyry with its distinctive quartz crystals was
classified as a QFpD on the basis of a number of Ti/Zr analyses. The andesitic Ti/Zr ratios
in SHD-2 have led to this unit being re-classified as a QFpA or QFpD/A when uncertain
(all studied coherent ARF occurrences except for that in SHD-2 are dacitic). These ARF
units are discussed further in section 7.2.6.



Sample No.
384090*

384091*
IR4038*

384039*
386251

386252*

386253
386254 *
386255%
386256

386257
"15

ation
YNC-10, 187.4m

YNC-10, 226.6m
HAS, 197.3m

HAS, 204.4m
SHD-11, 8.5-9m
SHD-11, 24.3m

SHD-11, 39.4m
SHD-11, 54.9m
SHD-2, 75.5m

SHD-2, 164.5m

SHD-2, 252.5m
58640N 3B0560E

1335

134
14.4

13.3

13.7
12.7
215
243

222
n/a

(ARF)

Description

F(plag)H X ARF) lava or shallow intrusive, silica+chlorite+haematile overprinted by
sericitetsilica, same unit as 384091 below (K20 0.41%)

Q(ARF)+F(plag. xB+Hb R/Dlava or shallow sill, carly chl+silica alin (syn-diagenetic?) with later
sericiletsilica (K20 5.38%)

Q(ARF)+F(plag)R lava, groundmass quatzo-feldspathic (Kspar? K20 is 8.54%;) with lalcr
sericite+silicat+pyritc

Q(ARF)+F({plag)R lava, sericitctsilica+pyrite altd (no cb noted), K20 9.01%

Q(ARF)+F(plag)+B R/D lava sim to HAS samples, silica+chlorile altn with later scricite. no
pyrite, K20 9.37%

Q(ARF)+F(plag)R, weak sericile+silica alteration, K20 10.2%
holoxtal G+F(plag) intrusive or corc of flow, no hydrotheraml altn, K2( 2.46%

Q+F(plag.) volcanoclastic, Q xials alter ARF type?, sericite+silica+pyrite

Nb: * indicates sample described petrologically, other samples listed were provided as hand samples with lithogeochemical data.  Selected samiples
studied petrologically are considered macroscopically typical of the relevant intersection/outcrop. Lithcodes used are given in Table 4b.
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The alteration is descrnibed by Tony as (obviously variable given the wide sample spacing)
but generally "an early weak quartz-chloritetpyrite, possibly the background regional
propylitic alteration, was overprinted by a sericite-quartz=Kspar(?)=pyrite alteration
assemblage". Of the SHD-11 samples Tony states that "high K20 contents and relatively
low LOI values suggest at least some of the K20 may be located in very fine-grained
Kspar intergrown with quartz and sericite". He continues to say that "working with a
porphyry type model, this pronounced Kspar alteration, ... suggests proximity to an
intrusive source of the K-rich fluids, and has obvious implications for exploration". This
alteration is further discussed in sections 7.3.5 (HA8 and HA7), 7.3.4 (SHD-11) and
section 7.3.6 (SHD-2) as well as in appendix A (Type | and 2 alteration).

Lithogeochemically the samples from SHD-11 and SHD-2 are correlated with the
Anthony Road hornblende andesite as Suite II (Crawford et al 1992).

The opportunistic hand sample is described as a chlorite altered plagioclase phyric andesite
lava breccia. Based upon mapping and lithogeochemistry of nearby outcrop it is likely to
be dacitic and has been mapped as such.

6.10.3 Basalts

After expressing interest in the existence of a basaltic unit at the base of the Tyndall
Group, Tony was given eight samples of Howards basalt and three of the Spillway (or fire
fountain after Allen, 1993) basalt. Whole rock and trace element lithogeochemistry was
supplied with most samples.

The spillway (or fire-fountain basalt) basalt samples are described as plagioclase phyric
basaltic andesite lava breccias with common quartz, calcite and/or chlorite filled vesicles.
Because of the scattering of Ti/Zr and TiO2/P205 ratios more than one flow is likely
within the Fire Fountain Basalt intersections/outcrop.

Tony notes a similarity with the Howards basalt and the sample (384084} from YNC3 at
235.6m but this is geologically unreasonable. The Howards basalt is described as a
plagioclase phyric basaltic andesite, variably strongly haematitic and foliated to coherent.
Lithogeochemically it is characterised by Tony as having; Ti02 1.0 - 1.3%, Zr 150 -
200ppm, Ti/Zr (in least altered samples) ~34 - 40, P205 0.3 - 0.4% and Ti02/P205 3 -

3.6. Scattered trace element values and ratios suggest more than one flow for this basalt
also.

The basalt in SHD-6 is described as almost identical petrographically to safnple 385623
from SHD-1 (see plate 5b).

Trace element lithogeochemical data for Howards basalt is plotted on six graphs in
appendix F (basalt section) with the samples from NC4 showing higher K20 and MnQ
and lower Na2O than the SHD-1, SHD-6 and fire fountain (spillway) basalts. These
changes are similar to the peripheral weaker Type 2 alteration seen in SHD-1 (see section
7.3.2). These major element levels are discussed with Tony suggesting that the higher
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MnO and K20 represent 2 Mn and K rich chlonite replacing plagioclase, removing Na,
hence the low Na20O levels. He states that it is apparently unrelated to carbonate
alteration present and instead offers an unlikely alternative, particularly since in the thin
section descriptions he refers to a murky carbonate in 625578 which has 1.46% MnO.
Tony had not seen the samples of alteration described in section 6.10.4 below at the time

of his description of this high MnQO basalt sample and the Mn is considered to be in this
murky carbonate.

"Best preserved examples of these units (both the Howards Basaltic Breccia and Fire
Fountain Basalt) are probably best classified as basaltic andesites geochemically, though
the absence of mafic phases (or their altered counterparts) in these lava/breccias is far
more typical of andesites. My guess would be that the protolith lavas had 52-55% Si0O2,
and were particularly low-Mg basaltic andesites" (appendix F).

The best correlate of the Howards basalt is considered to be the Hellyer shoshonitic
basalts (though with some different lithogeochemistry), however TiVZr levels are
“consistently higher than most Hellyer basalts", interpreted by Tony to suggest "first
notice of the change from the calc-alkaline and shoshonitic basalts to the high Ti/Zr
tholeiitic basalts" in his description of the evolution of the Mt Read Volcanic's mafic
rocks.

The Fire Fountain basalt is considered more problematical in this model on the basis of its
tholeiitic character deeper in the sequence. Tony argues that the similarity in the
lithogeochemistry between the Howards basalt and Spillway (Fire Fountain) basalts
indicates that "the magma source and crystallisation processes involved in the generation
of the Fire Fountain basalt changed little by the time the Howards basalt breccia was
erupted” (he would like the Fire Fountain basalt to be an intrusive which is clearly not the
case). However the Anthony Road Andesite was erupted immediately to the south in the
period between the eruption of the Spillway (fire fountain) and Howards basalts.

Perhaps it may be reasonable to conclude that it is unclear as to precise lithogeochemical
correlates in the Mt Read Volcanics.

6.10.4 Alteration from SHD-1 and SHD-2

Tony was given thirteen plain thin sections and eight polished sections of samples of
altered and muneralised volcanics from DDH's SHD-1 and SHD-2 (see appendix F).
Locations and summary descriptions of these samples are given in Table 3:

In the eight polished sections Tony describes sulphide mineral assemblages typical of
VHMS systems with 'garden variety' sulphides i.e. sphalerite, galena, chalcopyrite and

pyrite, with generally typical alteration assemblages ie. sericite, chlorite, silica and
carbonate.

Tony also almost invariably describes the presence of a murky brown carbonate which is
generally later, along with quartzxchlorite, than the sericite+quartz+pyrite alteration.



No. Depth Cu, Pb, Zn , Au (ppm); MnO, Na20 (%) Ti/Zr Description

385633 360.5 6, 14, 228 <; 0.23, 2.88 15.2 aphyric R+cle F{plag)pD/A, lava bx with Q+ser(?yHc py altd mx

385646 5435 8, <, 281, < 047 < 1435 {Hchl+murky cb and ser+cb domains, alid vitric tuff

385648 574.5 63, 19, 153, < 0.47,0.09 231 ser+cbHQHmn py+hmt, altd QFp or Q F xtal viclasiic

385502 664.5 16, 1039, 1510, 0.012; 1.55, 0.5 15.5 ser+HHpy altd pumx Fp lava bx, not completely F destructive
alin, but murky fg cb alin of F's (20.5% Ba)

385505 668.9 35, 1294, 827, 0.019; 2.12, 0.35 205 sertQ+murky fg ¢b, mn py+sph{colourless) altered QFpR lava bx

385513 676.5 404, 6900, 18200, 0.168; 0.07, L.16 240 ser+Q+murky cb altd, fc v/clastic sst or lava bx

385538 701.5 48, 549, 3020, 0016, 2.51, 0.18 211 ser+(Hpy, clots sphipale yellow}+Q, alid fc lava bx or v/claslic

385560 723.5 16, 127, 1128, 0.015; 2.31, ¢.12 229 ser+murky cbtpy alid QpR lava bx

385566 729.5 60, 1077, 1785, 0.048; 152, Q.13 140 ser+murky co+Q, 1% sphivellow), alid fc xtal poor vitric (ufl

385592 755.5 41, 2372, 3151, < 1.06, 0.09 6.2 ser+HQ), sph(pale vellow), alid Ic vitric tufl

385613 776.5 10, 276, 689, <; 0.61, 0.13 12.3 hser+cb, mn py+sphiyellow), altd fc vitric tuff with
F(plag)Px(augite)pA/D)

SHD-1; polished thin_sections

SHD-i 666.5 198, 34500, 9200, 0.044; n/a, n/a n/a Qtsertfg cb in less altd areas, then albite>CH-sulphides

overprinted by cb{calc?), then(?) bands fg py+sph>gn and large
areas of calc+gn+py+sph(colourless)>cpy

SHD-1 676.3 283, 2899, 1635, 0.132; nfa, n/a n/a Ba+(Hpy overprinted by cb(fg calc)+sph{colourless)y+gn+cpy

SHD-2; thi .

385876 288.5 12, 950, 2230, 0.023, 5.29, 1.6 14.3 dark cb overprinting earlier ser+Q, alid vitric tuff(?)

385933 5115 1L, 77, 1270, 0.013; 2,07, 0.12 7.1 ser+dirty bn cb+Q+chl+mn py, altd v/clastic(?)

SHD-2: polished thi i

385772 260.5 4533, 154, 94, 0.199; 0.15, 0.31 12.8 Q+ser+py(~20%)+c cpy>gn+sph, altd f¢ lava bx or v/clastic

385794 288.5 50, 461, 347, 1.502; <, 0.21 12.0 bands (to 10mm) fg py in ser+Q alin, tc gn>cpy+sph along frac's
in py, poss fc lava bx or v/clastic

385818 3125 11000, 11, 203, 0069, 0.63, 0.19 15.1 bands Q+cbchi+ser+(~30%)cpy separated by Qtser+py, (c
sph+gn, altd Fp lava

IR5821 3155 765, 13, 88, 0.925; 0.55, (.18 15.0 Q+ser+py, between less altd Q+-ser, (¢ gn+sph, alud e lava bx(?)

385835 3716 156, 10400, 19100, 0.09; n/a, n/a nfa (Q+sertspotty to pervasive bn ebt(p gn)chl with [z py and spots
gn+sph + large patches sph(orange-red)+gn>cpy, poss F xlals

385836 3725 1300, 117000, 182000, 3.42; n/a, nfa n/a 50% red-bn sph>gnt+py>cpy separated from Q+ser altn by py

rims, altd fc lava bx or v/clastic
Nb: Lithcodes are in Table 4b

8L006€
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These samples almost always have high MnO levels (to 5.29%) which cannot be
accounted for by any of the alteration minerals except carbonate.  Whole rock
geochemistry was not available at the time so Tony was not aware of the elevated K20
levels which suggest Kspar alteration.

The descriptions of the thin sections have been incorporated into discussions of alteration
in SHD-1 (section 7.3 2) and SHD-2 (7.3.6).
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7.0  GEOLOGY/ALTERATION/MINERALISATION

7.1 Introduction

The geology of the "South Henty" area is described in much detail in appendix A
("Volcanic facies, alteration and exploration targets in EL. 8/96 South Henty,
Tasmania"). Work completed in the ensuing 8 months has provided much additional
geological information not known at the time of completion of the remapping work. Thts
section intends to start with the geology described in appendix A, with section 3.3
"Synthesis of volcanic lithofacies and palaecovolcanology” reproduced below, and to focus
on departures from this based upon the recent drilling results, as well as addressing the
exploration significance of alteration and mineralisation intersected in drilling.

7.2 Geology

7.2.1 Introduction

The follow reproduction of the "synthesis of volcanic hithofacies and palaeo-volcanology"
(section 3.3 in appendix A) summarises the geological history of the volcanics in the South
Henty area as best understood from the work done during the remapping phase. Codes in
parentheses refer to the lithcodes defined in appendix 11-d in appendix A.

"The earliest eruptions recorded in the volcanic sequence at South Henty were explosive
rhyolitic eruptions, from as yet unknown but relatively shallow water (<1000m, McPhie
and Allen, 1992) or sub-aerial vents, which generated large volumes of pumiceous
pyroclastics deposited in thick massive to graded units by sub-aqueous mass flows (FPB).
These were intercalated with minor massive to bedded volcaniclastic sandstones and lithic
breccias partly derived from intrabasinal dacitic to rhyolitic sources with minor
extrabasinal pelitic metamorphic provenance.  Water depth of the depositional
environment is not well constrained.

"Rhyolitic expiosive volcanism was succeeded by subaqueous basaltic fire fountain
eruptions which deposited a thin but laterally extensive unit of mainly monomict basaltic
breccia and mafic volcaniclastic sandstone (SBB).

"Volcanism continued with intrusion and eruption of dacitic sills and cryptodomes (NCD)
which developed constructional features in sea floor palaeo topography, generated large
volumes of unstable dacitic hyaloclastic debris (NCC) and activated submarine mass flows
to deposit polymictic volcaniclastic breccias and sandstones including pumiceous,
rhyolitic, basaltic and rare massive sulphide clasts from the underlying stratigraphy (SPB).
The resulting sequence of dacitic sills, domes, dacitic breccias and polymictic
volcaniclastics attained a thickness of ~400m, dominated by intrusive coherent facies.

"Intrusion of a distinctive group of high P205 andesitic (ARA and ARH) to rhyo-dacitic
(Suite IT) (most ARF) magmas led to construction of a broad strato-volcano in a shallow?
marine setting centred south of (the present location of) Newton Creek. Limestones
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Table 4a: Geological key for South Henty

Denison | o5
Gp

Tyndall

Gp

cve

(Suite II)
FAt

cve

(Suite 1)
p—”

Qwen Conglomerate: siliciclastic cgl and sst
Newton Creek Sandstone: turbiditic micaceous siltstone, quartzwacke

and congl (NCS)

y~| ZigZaqg Hill Fmn: post eruptive volcanlithic congl and sst (ZZH)
7 Mt Julia Member: syneruptive massive Q-F xtal rich (rhyo-dacitic) lithic

volcaniclastic sst (MJR)

" : massive Q-F phyric rhyolite and assoc velcaniclastic
breccias (MJX)
1 Lynchford Member: syneruptive massive F xtal rich (andesitic) lithic
E volcaniclastic sst (LMX)
" : massive carbonate, fossiliferous limestone and
calcareous (volcaniclastic) sst (LMS)
" : felsic/intermediate (mainly dacitic, also andesitic) volcaniclastic
breccia, sst, sist and chert slist, pumiceous in SHD-1, 6 and 13 (LMD)
? : Howards Basalt; fg/vesicular basalt and basaltic breccia; some

mixed felsic-mafic volcaniclastic sst; formerly *Howards Tuff* (HBB)

*Anthony BRd Andesite®: Q-F Pomphyry; dacitic, mostly coherent probably intrusive,
minor assoc velcaniclastic sst?, distinctive large resorbed
inclusion rich Q phxts (ARF)
" : Q-F Porphyry; andesitic, intrusive, holocrystalline ground-
mass, with ARF type Qxtals (ARF)
" : F(Q-Hb) phyric Andesite; coherent extrusives
and various volcaniclastic breccias and sst, commonly assoc
with carbonate breccias, or calcareous clastic matrix (ARA & ARC)
u : F-Hb(Q) Porphyry, coherent probably intrusive
stocks and sills (ARH)

71 “Newton Creek Dagites”: Dacite > andesite dominated volcaniclastic breccia, sst
and minor slst, pumiceous in SHD-2 and 12 (NCC)
u : F phyric to aphyric massive coherent Dacite
and mineor assoc monomict (hyaloclastite) breccia (NCD)
*Spillway polymict Breccia®: massive to bedded coarse polymictic volcaniclastic
breccia-congl (incl: rare MS clasts) and volcaniclastic sst (SPB)
" : massive to stratified, near monomictic basaltic
*fire fountain® breccia and assoc finer volcaniclastic sst (SBB)
"Footwall Pumice Breccia®: massive F phyric sericitic pumice breccia, ubiquitous

relict tube pumice, local pink felsic lava clasts, minor
intercalated felsic clast rich breccia and volcaniclastic sst (FPB)

chlorite ~—= base metal sulphide veins\
v disseminations
hematite
~.~  bante veins
carbonate (calcite and Mn CO3)
pyritic veining/aiteration



Table 4b: Lithcodes used in maps, logs, tables and text

Abbreviation Word

A Andesite

aa as above

aft after

Ag silver

alid altered

altn alteration
amyg amygdale
ang angular

asp Arsenopyrite
assd associated
Au goid

B Basalt

ba Barite

bb bleb

be broken core
bk black

blw below

bn brown

bx breccia

bxd brecciated

c with

calc Calcite

ch carbonate
cct cross cutting
cg coarse grained
chl Chilorite

chy cherty

conf conformable
cong conglomerate
cpy Chalcopyrite
cs contains

cy clay

D Dacite

det detrital

dh down hole
dk dark

dsd disseminated
epi Epidote

F Feldspar
Tbdd fliowbanded
fc felsic

ferrug ferruginous
fest ironstone

fg fine grained
fg fine grained
i1 fauft

fn foliation

fol foliated

frac fracture

fw footwall

Abbreviation Word Abbreviation Word

gl Galena sface surface
gly generally sh shale

gn gree 5ig significant
gy grey sil Silica

Hb Homblende sim similar
hmt Haematite sit siltstone
hw hanging wall sph Sphalerite
hyalo hyaloclastic sst sandstone
ibdd inlerbedded sts schistose
inc including sy strongly
int intermediate to throughout
irreg irregular tab tahbular

K Potassium tc trace

Ic lower contact tk thick

Ist limestone ts tuffaceous
itc lithic uc upper contact
mc mafic uh up hole
mc mafic un underlying
mg medium grained v vVery

Mn Manganese v/clastic volcanictastic
mn minor vl vesicle
mnst manganese stained vn vein

mod moderately vng veining
mott mottled vnt veinlet
msv massive volc volcanic
Mt Magnetite wed weathered
mx matrix wk weak

my moderately wk weak

mzd mineralised wit white

mzn mineralisation wi white

Na Sodium wy weakly
neg negligible xtal crystal

ocl occasional/ly yw yellow

org orange F4 zone
omtn orientation

ov overlying

oxd oxidised

p porphyritic

p pale

pk pink

Prec Precambrian

pu pumice

pumx pumiceous

Py Pyrite

Q Quartz

R Rhyolite

rdd rounded

sd sulphide

sdc sulphidic

ser Sericite

390082
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formed on the shallower shoulders of the strato-volcano and contributed carbonate
detritus to mixed andesitic volcaniclastic sediments (ARC) deposited off the northern
flanks and locally intercalated with or overlain by volcaniclastics (NCC) and sills (NCD)
associated with continuing dacitic volcanism.

"There followed another phase of basaltic volcanism (HBB) which had compositional and
eruptive similarities to the lower fire fountain basalt and marked the cessation of Suite 11
eruptions. Continuing local, shallow marine? limestone-mudstone-dacitic volcaniclastic
sedimentation (LML) was abruptly overwhelmed by the inception of thick, crystal rich,
syn-eruptive mass flow type volcaniclastic deposits derived from extra basinal andesitic
(LMX) to rhyolitic (MJX) explosive eruptions and formation of an intrabasinal rhyolitic
dome complex (MJR). Cessation of volcanism was followed by a period of post eruptive
re-sedimentation of volcanolithic detritus in shallow marine to subaerial alluvial fan
environments (ZZH) which gradually became dominated by siliciclastic sedimentation
from progressive uplift of PreCambrian continental basement."

The following discussion is arranged stratigraphically from base to top and summarises the
conclusions drawn from drill intersections, petrology, lithogeochemistry and mapping.

7.2.2 Basal siltstones - Yolande River Sequence

The deepest part of the sequence was intersected by SHD-2 and SHD-12, both targetted
on the spillway "horizon". Both holes intersected felsic tuffaceous siltstones>sandstones
at the end of the hole with SHD-2 intersecting 75 metres of this unit (see plate 21 and
figures 8and 10). Six samples from this intersection have TiV/Zr between 7.1 and 8.1
indicating a rhyolitic composition. This in agreeance with earlier mapping (Poltock 1992)
showing siltstones outcropping along the upper edge of the east side of the Henty Gorge.
The Yolande River Sequence (Corbett, 1992) outcrops along the Anthony Road further
~35 km's south and contains units similar in description 1o those interescted in SHD-2 and
SHD-12.

The felsic tuffaceous silistones>sandstones are therefore considered to be from this
Yolande River Sequence (YRS), with the YRS interfingering with the footwall pumice
breccias (FPB) and lesser FpDacite sills(?) and probably lensing out northwards.

No evidence of the FHbpA intrusive {ARH) outcropping in Newton Creek below the
spillway was seen in SHD-2 or SHD-12,

7.2.3 Footwall pumice breccias (FPB)

Footwall pumice breccia (FPB) was intersected in both SHD-2 and SHD-12 between
these YRS tuffaceous siltstones>sandstones and the main basalt intersection. However, in
SHD-2 the pumice breccias (see plate 19 and figures 8 and 10) are interbedded with four
or five poorly graded units, a few metres thick, of monomict basalt breccias (see plate 20)
and a polymict basalt?>siltstone breccia. The footwall pumice breccias and basait breccias
in SHD-2 are weakly sericitetcarbonate altered and mineralised in part with fine stringer
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style veinlets and blebs of pyritetsphaleritergalena. This alteration/mineralisation is
discussed later in section 7.3.6.

SHD-12 did not intersect any such basalt breccia units below the main large basalt
ntersection and the footwall pumice breccias are unaltered and in a single graded unit.
The coarser base of this unit contains pale Fp clasts which may be clasts of coherent FpD
or alternatively silicified F crystal rich pumice clasts.

7.2.4 Spillway basalt (SBB)
The main basalt intersections in SHD-2 and SHD-12 are typical basaltic breccia>sandstone
units.

SHD-2's intersection (see plate 18 and figures 8 and 10) is interpreted to be dominantly
volcaniclastic breccia. The ~70 metre thick intersection is comparable in thickness with
the ~80 metre thick intersection in YNCI1, 600 metres to the north. This YNCI11]
intersection is also logged as breccia. (appendix A). Samples of basalt from SHD-2 (as
well as numerous other spillway basalt samples from the YNC holes) were studied
petrologically and lithogeochemically in appendix F, with conclusions drawn summarised
in section 6.10.3.

SHD-12 was targetted on the spillway horizon in the hinge zone to the steeply
south-easterly plunging anticline interpreted to lie just east of the spillway. No structural
evidence supporting the existence of this fold is seen in the essentially massive basalt
breccia and basalt derived sandstones. The orientation of the foliation w.r.t the core axis
remains relatively consistent and the hole appears to have stayed in the northerly limb of
the fold before passing into the footwall pumice breccias, rather than cutting the hinge of
the anticline.

The apparent thickness of the basalt is probably an artefact of the obliqueness of SHD-12's
mtersection and not a true width. There are not reliable bedding indicators in SHD-12's
intersection to even estimate this width.

7.2.5 Dacitic pumiceous volcaniclastics below QFpD/A (NCC)

Both SHD-2 and SHD-12 intersected feldpsar phyric dacitic pumiceous volcaniclastics
above the SBB. In the case of SHD-12 this unit is only ~15 metres thick and visually
unaltered. SHD-2 in contrast intersected ~150 metres of altered pumice
breccias>sandstones+siltstones in a series of normally graded flows (see figures 9 and 10).
The rocks here are altered throughout (see plates 15, 16 and 17 for altered and
mineralised examples) with very strong sericite+silica+sulphide (pyrite+chalcopyrite) in
the upper ~130 metres (see plates 15 and 16) and sericitetsilica+Mn carbonate+sulphide
alteration in a broad selvedge to the sphaleritet+galena stringer at 372.5m (see plate 17).
Alteration and mineralisation here is discussed in section 7.3.5, however, the upper main
zone is suggestive of the central hotter parts of a stringer zone or alternatively ponding of
hydrothermal fluids up against the QFpA.
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Tony has described altered samples in Table 3 as being generally volcaniclastics with
feldspar crystals.

SHD-8 intersected very similarly sericite+Mn carbonate+sulphide altered (becoming more
chloritic downhole) dacitic pumiceous volcaniclastics ~400 metres north. This alteration
is visually very similar to that intersected by SHD-2 below the QFpA but this alteration is
less Cu rich in SHD-8 (best is lm @ 0.15% Cu). SHD-9 was drilled with the intention of
looking for further ponding of sulphides up against the QFpD, however, although
weathering makes logging difficult there is only moderate chlonte+pyrite alteration of
two volcaniclastics, similar in appearance to the SHD-8 dacitic pumiceous volcamclastics,
below and between the two intersections of QFpD.

7.2.6 QFpDacite and Andesite (ARF)

AQF porphyritic unit (not to be confused with QFporphyritic Rhyolite from the Mt Julia
Rhyolite higher in the sequence) was intersected by SHD-2, SHD-9 (very weathered),
SHD-11 and SHD-12 as well as previous drill holes HA7, HA8 and possibly NC4. The
ARF unit was described in appendix A as "a =>3km long stratiform body of distinctive
rhyo-dacitic, coarse quartz-feldspar porphyry (ARF) up to about 200m thick. It is
typically coherent and massive consisting of 10-15%, 1-3mm tabular, somewhat
glomeroporphyritic plagioclase, ~5%, 2-4mm rounded/resorbed quartz, and sparse
chloritised rehict skeletal/prismatic mafic phenocrysts in a fine grained dark brownish-grey
glassy? or quartzo-feldspathic matrix with accessory granular magnetite. A large

proportion of the quartz phenocrysts are crowded with unmistakable small (~0.1-0.2mm)
spherical white and green (melt?) inclusions.

"Several analyses of ARF (Appendix II-b and Figures 21 & 22) show a tight
compositional range of ~67% Si02, 13 T¥/Zr and 0.5-0.6 P205/TiO2 which cleariy
distinguishes it to be of MRV Suite II (Crawford et al., 1992).

"In most exposures (HA7, YNC4, YNCI10 and outcrops north and south of Lake Newton)
the ARF unit appears to be coherent and the upper contact in YNCI10 (aithough
confounded by carbonate-chlorite veining) is vaguely peperitic, suggesting emplacement as
an intrusive sill although the gross morphology is equally consistent with an extrusive
emplacement. In HAS, however, there are unequivocal variations in proportions of the
distinctive quartz crystals and relict bedding which, despite the strong alteration overprint,

indicate that the ARF porphyry was at least partly erupted and volcaniclastically
re-sedimented.” (appendix A).

The ARF samples referred to above are from HA7, HA8 and YNC10 and are of coherent
QFpD with TvZr 12.7 to 14.4. The significance of the ARF unit to Resolute's conceptual
model for the Lake Newton prospect, discussed in section 6.10.2, is that it appears to
strike through the “"stalk” of the "mushroom" with the "stalk" probably due to magnetite
destructive hydrothermal alteration.
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Due to this significance the unit has received considerable attention with six samples from
SHD-2, SHD-11, YNCI10, HAS8 and outcrop analysed petrologically and a number more
lithogeochemically in section 6.10.2. A major conclusion from this work 1s that the QFp
intersected in SHD-2 (see figures 9 and 10) differs markedly lithogeochemically, though
little petrologically (except for a coarser grained holocrystalline groundmass m the SHD-2
unit), from that intersected in SHD-11 (see figure 12), HA8 (see figure 13) and YNC10
with the former (SHD-2) having andesitic Ti/Zr (21.5, 22.2 & 24 3) ratios (see appendix F
and Table 1 in section 6.10.2) whilst the latter (all other occurrences sampled) show Ti/Zr
ratios tightly clustered between 12.7 and 14.4 (see Table 1 in section 6.10.2). The SHD-2
unit is therefore more correctly symbolised as a QFpA whereas all previously known QFp
occurrences have been symbolised as QFpD. QFpD (ARF) rocks are differentiated on
figures 3, 9 and 16 but not 2 and 15.

These latter dacitic Ti/Zr values from HAS8 (12.7 and 14.4) are higher than Aberfoyle's
side grind data with the 25 metre side grind of coherent QFpD within which the two HAS8
samples were taken having Ti/Zr of 9.7.  Similar values are reported by Aberfoyle for the
volcaniclastics overlying and underlying suggesting some form of systematic discrepancy.
Either way the ARF quartz crystal bearing volcaniclastics are dacitic to rhyodacitic in
Bross COmposition.

With SHD-2 samples having higher TiO2, lower P205 and generally lower Si02. Tony
Crawford states that this unit in SHD-2 cannot be directly correlated with the similar
looking rock in SHD-11, but is prepared to strongly suggest that they are related by
fractional crystallisation with derivation from the same parent magma. The ultimate
source of this conclusions is the whole rock/trace element assays for three SHD-2
samples. Upon reflection these results want confirmation by repeat sampling of the unit in
SHD-2, however, the three SHD-2 samples were sent in the same batch as the SHD-11
samples as well as a standard (of rhyolite composition) and the analytical results are
considered to be reliable. Tony does state in his description of the one sample of SHD-2
QFpDY/A that the major difference petrologically between this sample and the other seven
1s the unambiguously holocrystalline nature of the groundmass and the distinction between
the QFp intersected in SHD-2 and the other occurrences is considered valid.

The masstve QFp unit intersected in SHD-12 from the collar to 183 metres has not been
sampled or assayed yet, however, macroscopically the unit looks much more similar to the
QFpDacite intersected in SHD-11 than the QFpAndesite in SHD-2 (this will be verified at
least lithogeochemically). The lower contact of the QFp in SHD-12 against the underlying
dacitic volcaniclastics is sharp and sheared and tells us little except that there is no
hyaloclastic debris. The categorisation of the SHD-12 QFp as a dacite lends some support

to Resolute's original conceptual model as it apparently strikes through the "stalk" of the
"mushroom".

On the northern side of Lake Newton the QFpD extrusive/shallow intrusive unit in
SHD-11 lies stratigraphically higher than the QFpA intrusive in SHD-2 with the contact
between the two not seen in core or outcrop (see figures 10 to 14). This QFpA in SHD-2
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lies immediately above, or in contact with, the altered dacitic pumiceous volcaniclastics.
The QFpD in SHD-12 south of the lake immediately overlies, or is in contact with, these
same dacitic pumiceous volcaniclastics ~400 to 500 metres south of SHD-2. The QFpA
unit is not intersected in SHD-12. The conclusion here is that the QFpAndesite intrusive
does not extend any significant distance southwards (nor ~ 1.1 to 1.3 km's northwards to
YNC4 and YNC10) and that it is a discrete plug like body which lies deeper than the
coherent QFpD unit outcropping on HA8 Point and intersected in HA7, HAS8 and
SHD-11. Ti/Zr ratios and sample descriptions were used to help map out the interpreted
outcrop of the QFpA (see figure 16).

Although discussed later in section 7.3, the sericite+carbonate(xMn)+baritetsulphide
alteration of coherent QFpD (ARF) and associated clastics with ARF quartz crystals
intersected by DDH's SHD-1, SHD-13, HA7 and HAB is considered to represent the
replacement of porous, permeable, pumiceous volcaniclastics 300 to 350 metres below the
sea floor by fluids which had been channelled through a zone of weakness in the QFpD.
This pre-diagenetic replacement style of alteration and mineralisation is similar to that
described for Rosebery (Allen, 1994). Ideally the "stalk” of the "mushroom" aeromagnetic
low should represent the feeder structure to this stratabound zone.

If the QFpAndesite, perhaps even more correctly a Quartz Diorite, in SHD-2 is a discrete
intrusive this introduces the possibility that the alteration in SHD-2 and perhaps in HAS,
HA7, NC4, SHD-1 and SHD-13 is associated with this intrusive. The idea that the QFpD
intersected in drilling prior to SHD-2 (i.e. HA8, HA7, and YNCI10) was responsible for
the sericitetMn carbonate+Kspar+sulphide alteration in YNC5 and YNCI10 was
considered during the initial remapping and shown to not be supported by the core.
However, it is a strong possibility that the QFpA or Quartz Diorite intersected in SHD-2
behaved differently with the alteration underlying (SHD-2) and overlying (HA7, HAS,
NC4, SHD-1, SHD-11 & SHD-13) refated to this intrusion. The Kspar reported
independantly by Wally and Tony is significant, though not necessarily negatively,
however, Tony C states that the Kspar alteration suggests proximity to an intrusive source
of K rich fluids. Certainly alteration intensity is greatest nearer to the base of the QFpA,
however, this would be equally expected from ponding hydrothermal fluids or in a
discordant stringer system preferentially exploiting more permeable units.

The top of the QFpD is only seen in highly altered form in HA7 and HA8 (in YNC10 both
the top and bottom are peperitic) where it is associated with clearly clastic units in the
form of at least some well graded coarser to finer sandstone units with the distinctive ARA
type rounded/resorbed quartz crystals to 2-4mm, a large number of which are crowded
with white and green melt(?) inclusions (from appendix A). The grossly stratabound
nature of alteration with the ARF unit strongly sericite+silica+carbonate+sulphide altered,
overlain by weakly (haematitic) altered FHbpA, was noted in the remapping work. It was
this unit which was targetted by the ends of SHD-1 and SHD-13, albeit as a lower priority
at the time. Significantly these ARF quartz crystal volcaniclastics appear to coincide with
and help define a broadly stratabound zone of sericite+carbonate (xMn)+pyrite alteration.
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ARF quartz crystal bearing volcaniclastics from the main alteration zone in SHD-1 have
variable TVZr ratios (15.5 to 268 but generally >20) and thus variable but generally
andesitic gross compaosition (see plates 8 to 12). Alteration does persist down mto the
underlying non-ARF quartz crystal bearing volcaniclastics (with variable Ti/Zr from 6.2 to
240) but more weakly (see plates 13 and 14). ARF quartz crystal bearing
volcaniclastics/volcanics in NC4 are also andesitic (Ti/Zr 20.3 to 30.3), however, it is less
likely that these rocks are part of the stratabound zone of alteration as the hole does not
appear to penetrate deep enough into the stratigraphy (see figure 14). As noted earlier the
altered ARF quartz crystal voicaniclastics in HA8 are dacitic, perhaps rhyodacitic,. The
quartz crystals are considerably more plentiful in HA8 than in SHD-1.

The source of the quartz crystals thus appears to be closer to the current surface. Either
the quartz crystals were shed from extrusive QFpD or they were erupted as crystal tuffs,
possibly co-magmatically with the shallow intrusive/extrusive QFpD sill/lava. In both
cases the suggestion is that this took place closer to HA8 than SHD-1.

The andesitic character of the host to the ARF quartz crystals, and alteration, in SHD-1,
may be explained by it being more distal from the source of the quartz crystals with only a
few crystals finding their way into essentially andesitic derived volcaniclastics.

7.2.7 Anthony Road Andesite (ARA)

Further south the shallow holes SHD-3, 4, 5 and 7 were drilled into IP and/or "wacker"
geochemical anomalies in the rainforest south of Lake Newton. All four holes intersected
massive to occasionally foliated FHbpA typical of ARA andesites. The nature of this
Anthony Road Andesite is elaborated below.

7.2.8 Footwall (to Henty-Comstock horizon) volcaniclastics/Dacites (NCC/NCD)
The Henty-Comstock horizon in the Lake Newton area was intersected by SHD-1 (see
plate 5) and SHD-13 (see plate 23) as well as previous hole NC4, with all three holes
extending into the footwall to this honizon for some distance. The holes SHD-1 and
SHD-13 on the Lake Newton prospect, SHD-6 on the Henty Canal prospect as well as
detailed mapping in the area (see figure 15) have provided information on these rocks, yet
raised new questions.

Both SHD-1 (see plates 6 and 7 and figures 7 and 11) and SHD-13 (see plate 24 and
figures 11 and 12) and NC4 (see figure 14) intersected a sequence of units (tens of metres
thick) of graded pumiceous volcaniclastic breccia/sandstone. Clear clasts are rare with
just a few pebbly volcaniclastic beds. The rocks contain ~25% feldspar crystals irregularly
distributed. Rare felted textures are suggestive of tube pumice and the rock is interpreted
fairly confidentally to be a Fp pumice breccia. More andesitic clastic units often have a
more massive or sandy appearance. Tony described altered samples from the footwall in
Table 3. Although his descriptions vary from sample to sample, relationships in core and
hand specimen identification indicates that the rocks are pumiceous volcaniclastics. Whole
rock analysis for SHD-1 volcaniclastics below the Henty-Comstock horizon show a range
of lithogeochemical compositions. Most discrete graded units have dacitic Ti/Zr with
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iesser with andesitic ratios. Only the end of the hole encounters felsic TV/Zr values. The
ARA type Quartz crystal bearing volcaniclastic is andesitic with T¥Zr 15.5 to 26.8 though

generally >20. A very similar sequence is intersected in NC4 with dacitic
compositions>andesitic.

The pumiceous volcaniclastic units are cut by basalt dykes in SHD-13 and to a much lesser
degree SHD-1 (see figures 11 and 12) with at least the second uppermost basalt
intersection in SHD-13 extrusive yet beneath 5 metres of pumiceous volcaniclastics. The
Howards Basalt is discussed in section 7.2.8, however, a conclusion drawn 1s that SHD-13
lies closer to an extrusive basalt centre than SHD-1, the latter perhaps occupying a relative
topographic low to account for the thicker more coherent units.

The other lithotype seen in the footwall to the Henty-Comstock horizon (and above the
ARF units) is FpDacite as coherent extrusives or shallow intrusives with derived
hyaloclastic breccia. These dacites are most common in NC4 (see figure 14), less so in
SHD-13 (see figure 11) and non-existent in SHD-1 (see figure 11) suggesting a southerly

and deeper vector towards the source of the dacite sills and coherent and brecciated
extrusives.

By HA3, 350 metres further south from NC4, the pumiceous volcaniclastic>dacite
sequence forming the footwall to the Henty-Comstock horizon has given way to thicker
accumulations of hmestone and marly sediments and coherent or brecciated FHbpA of
ARA type suggesting a closer proximity to the Anthony Road Andesite volcano. Most
available outcrop along the eastern shore of HA8 Point is of coherent FHbpA, however,
SHD-1's intersection only contains clastics of grossly andesitic composition, suggesting
that the more massive coherent andesitic units thin with depth.

The area north of SHD-1 has been mapped in some detail (see figures 15 and 16). Dacitic
volcaniclastics are mapped along the shore of Lake Newton immediately west of the pump
station, however, these are interpreted to lie stratigraphically above the Henty-Comstock
horizon which is interpreted to trend north-north-westwards through the Tyndall Mine. Tt
1s not clear as to the significance the massive extrusive QFpR outcropping in the area,
however, an alternative possibility ts that this thyolite is forming the northern edge to this
pumiceous volcaniclastic filled basin at Lake Newton This interpretation requires the
Henty-Comstock honzon to trend more north-westerly and pass stratigraphically above
the rhyolite on Pumphouse Point. This is considered less likely than the Henty-Comstock
horizon trending north-north-west through the Tyndall Mine. This trend is based on the
bedding to core axis orientations in SHD-1 supgesting a moderately steep but not vertical
easterly dip. Apart from a single "wacker" C-horizon sample with Ti/Zr of 25 (see figure
15) the first ume evidence of the Howards Basalt is seen to the north is in the basaltic
clasts in 2 F>Q crystal sandstone in the upper part of YNC4. The highest priority drill
hole proposed will test this favoured Tyndall Mine trend of the Henty-Comstock horizon
en-route 10 its principal target.
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We can perceive of the pumiceous volcaniclastic>dacite sequence to be occupying a
depositional basin on the northern flanks of the Anthony Road Andesite stratovolcano.

Although the "mushroom" shaped aeromagnetic low is considered to be due to
hydrothermal alteration where it is discordant to the stratigraphy, it has always been
recognised that the "head" of the "mushroom" may be at least partly lithological (see
figures 2 and 9). The dacitic>andesitic volcaniclastics which occupy the footwall in the
"head" would not have been significantly magnetic initially, regardiess of the effects of
hydrothermal alteration. The gradual pinching of the "head" towards the south of NC4
mirrors changes in the nature of the footwall with both magnetic FHbpAndesites and
intercalated generally non-magnetic limestones increasingly important to the south.

7.2.9 Howards Basalt/Lynchford Member (HBB/LMC, LMS & LMD)

A number of interesting intersections of Howards Basalt were made in SHD-1, SHD-6
and SHD-13. SHD-1 and SHD-13 intersected Howards basalt breccia (HBB) immediately
above the head of the mushroom aeromagnetic low (see figures 9, 11 and 21). Samples of
HBB from SHD-1, SHD-6 and NC4 were studied petrologically in appendix F and
summarised in section 6.10.3.

The footwall pumiceous volcaniclastics/dacites SHD-1 (see figures 7 and 11) are overlain
by a sedimentary, partly fossiliferous, limestone (301 - 317m) which is in turn overlain by
a pulse of F>(Q) crystal sandstone/breccia (276 - 301m). This is overlain in tum by a
coherent FpBasalt (see figure 4b), a thin green siltstone bed, ~3 metres of strongly
haematitic, - calcitic and foliated basalt breccia (263 - 268m - see plates 4a and 4b),
followed by another green siltstone and then a ~70 metres thick sequence of undeformed
green coherent FpBasalt (see plate 4b) and monomict FpBasalt volcaniclastic breccia (188
- 276m). This is overlain by marly sedimentary breccia with limestone clasts/rafts (170 -
188m) which are overlain by Lynchford Member crystal sandstones. The haematitic
carbonate rich foliated basalt is the Howards Tuff unit of Aberfoyle (e.g. Lewis 1995a and
b).

The Henty-Comstock horizon is interpreted to lie at 317 metres, at the top of the weakly
altered pumiceous volcaniclastics and the base of the limestone (see plate 5). The foliated,
haematitic basalt (Howards Tuff of Aberfoyle) lies slightly higher in the stratigraphy (263
to 268 metres), between coherent basalt units (and siltstones). All basalt intersections
above 317 metres are extrusive. There are also three thin basaltic dykes intersected in the
footwall rocks below 317 metres which are interpreted to be feeders to the upper
extrusive umts. Alteration in these basalt dykes is discussed in section 7.3.

In SHD-13 the lower limestone immediately overlies haematitictcalcitictchloritic foliated
basalt breccia (629.7 - 634.2m) which in tum immediately overlies the pumiceous
volcaniclastics/dacites (see plate 23 and figures 11 and 12). Here Aberfoyle's "Howards
Tuff" essentially coincides with the Henty-Comstock horizon, interpreted to be defined in
this area by the top of the pumiceous volcaniclastics/dacites. There is no thick
accumulation of basalt above the limestone as in SHD-1. Conversely there are many more



300091 s4

basalt dykes beneath the upper foliated, haematitic occurrence. SHD-13 appears closer to
a mian vent of the basalt than SHD-1 whilst SHD-1 may be occupying a relative
topographic low in order to accumulate the extrusive basalt above the lower limestone.

The basalt intersected at the end of SHD-6 is very intriguing (see figure 15). It apparently
overlies extrusive coherent and clastic Mt Julia Rhyolite with outcrops just to the west
from the up dip projection of the basalt intersection in SHD-6. Mapping (in figure 15)
suggests that the basalt lies at the base of the dacitic pumiceous volcaniclastics which
trend north-north-west from above the QFpR, through the Access Road to the
outcropping altered dacites in the Henty Canal. There is no basalt outcrop along the
canal nor the Access Road road cuttings. It is possible that this basalt represents the
northerly extension of the stratigraphically higher basalt intersections in SHD-1 with the
basalt a somewhat discrete lens. Lithogeochemistry and petrology (section 6.10.3)
confirn the similarities of this more coherent basalt in SHD-1 (in particular sample
385623 from SHD-1 in plate 4b) with that in SHD-6.

A structural explanation is also possible, with the basalt a faulted repetition of the
Howards Basalt, however this is somewhat difficult to envisage. There are a number of
more east-west striking faults outcropping along the Access Road road cuttings, however,
there 1s no obvious similar dislocation of the well defined lower part of the stratigraphy.
The Newton Creek Fault 1s shown as trending towards SHD-6 on figure 15, however, this
fault is interpreted to dip moderately steeply to the south-west with a reverse throw of
~500 metres, making a purely structural explanation complicated.

Re-logging of previous DDH HA4 was not completed during the remapping work. This
hole, drilled west to east, has intersected a relatively thick sequence of foliated, haematitic,
carbonate rich, FpBasalt breccia. Although visually these rocks could be FpAndesite, two
whole rock/trace element analyses of typical breccia have Ti/Zr of 35.5 (623788 from
178.6m) and 49.4 (623792 from 288.2m). The log for HA4 is included in appendix D,
The anomalous silver mineralisation is hosted within this basalt breccia unit as a later

overprinting phase with baritethaematitetcalcite alteration. This mineralisation is
discussed in more detail later.

7.2.10 Mt Julia Member rhyolite and andesite

Mapping on grid lines between the pump station shore and the access road indicates that
there are two large coherent bodies outcropping. Immediately east of the Tyndall Mine is
a body, ~400 metres thick, of QFp Mount Julia Rhyolite. This is overlain bv a smaller
body, ~300 metres thick, of FHbpA which is in turn overlain by the dacitic pumiceous and
more hyaloclastic volcaniclastics. These two bodies, interpreted to be at least partly
extrusive, are shown by White and McPhie (1996 - see figure 3) to lie in the Mt Julia
Member of the Comstock Formation with the dacitic volcaniclastics outcropping along the
pump station lake shore also included in this Mt Julia Member.

The crystal sandstones intersected in NC4 just above the Lynchford Member
limestones/basalts indicate a grossly andesitic composition with similar crystal sandstones
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overlying these andesitic sandstones in NC4 having a rhyolitic composition (based upon
TUZr ratios). This s the reverse of the relationship between the coherent, partly extrusive
FHbpA and QFpR units indicating that there is no clear relationship between these
coherent units with the crystal sandstones.

7.3 Alteration and Mineralisation

7.3.1 Introduction

Strong hydrothermal alteration with significant mineralisation was intersected in SHD-1
and SHD-2 as well as the short hole SHD-8. Weaker but significant alteration was also
intersected in SHD-1 and SHD-13 as well as SHD-11. The alteration intersected in each
hole and its significance to other occurrences, particularly HA7, HAR and NC4, is
elaborated upon in the following sections.

The intersections of strong sericitetsilicatcarbonate(zMn)tKspartsulphides(pyritetiow
Fe sphaleritetgalena) alteration with elevated base metalstgold in DDH's SHD-1,
SHD-13, HA7 and HAS8 at the Lake Newton prospect are considered to define a highly
prospective base metal massive sulphide target in a broadly stratabound zone ~300m -
350m below the Henty-Comstock horizon and above intense sericite+silica+sulphidet
carbonate (=Mn) alteration with sulphide stringers intersected in SHD-2. This alteration
has strong parallels with the replacement model for VEMS mineralisation favoured for
Rosebery (Allen, 1994) and South Hercules (Khin Zaw and Large, 1992) and suggested
for a number of VHMS deposits around the world (Allen, 1994; Allen er al 1997).

No significant alteration or evidence of any mineralisation was intersected on the
Henty-Comstock horizon, however, in SHD-1 and SHD-13, as well as NC4, the rocks
immediately below the Henty-Comstock horizon have undergone Na depleting weak
sericitetchloritethaematitexKspar+Mn carbonate non sulphidic alteration.  Similarly
altered rocks are also seen in NC4.

SHD-2 is the only drill hole (including previcus extensive drilling by Pasminco) to have
intersected any alteration in the footwall to the (lower) spillway horizon. However, the
sericitet+stticatMn carbonatersulphides (pyrite+chalcopyntethigh Fe sphalente+galena)
alteration is more likely the product of the same hydrothermal fluids which altered the
rocks above the basalt in SHD-2.

SHD-8's sericite+sihica+Mn carbonate+pyrite alteration was considered at the time to
favour a model of ponding of hydrothermal fluids beneath the coherent QFpD sill. Since

an alternative explanation for the SHD-2 alteration could be in part the same mode! this
occurrence is significant.

Wally Herrmann's work on alteration (described in section 4 of appendix A) defined four
types of alteration with a possible genetic link between Type | sericite+pyritexquartz and
Type 2 sericitetMnCO3+Kspar. The definition of alteration types has changed with



Alteration

SHD-1, 317 - 664m dac>and pumx v/clastics low serchl+ hmitKspartch, non-sulphidic, mn zones

with basalt dykes sert+si+py (394-396m,460-490m,583-585m)
+qlz+splitgn var'

SHD-13, 630 -992m dac>and pumx v/clastics low visually similar to SHD-1 (above) but chl te. ie.
with basalt dykes & mn chl+sertcbthmizKspar(?)
intrusive FpD

NC4 dac>and pumx v/clastics - low sertchlthmtMn carbonate+Kspar(?)
with basalt dykes & mn
intrusive FpD

SHD-11 coherent QFpD low si+chlipy and later scr+si+Kspartpy

Sulphide Zone

SHD-1, 664-758m and>dac>>felsic 664-758m, @0.2% Zn & 0.15% Pbser+si+Mn ch+sd(pyHowFe sph+gal)+Ba
viclastics, pumx individual metres to ~1% Zn +Pb

SHD-13, 1006.5-1051lm FpD hyalo (juv.} bx ov. lowtenorbest 1 m@ 0.12% Zn  Mn ch+ser, only mn py+sphtgal no lithogeochem
ARF q xtals in altd v/clastic

HA7, 167-233m coherent QFpd Im@ 0.2%2Zn, 2m @ 102/t Ag  ser+sitsd(pyHow Fe sphigal)t+cb

HAS, 27-252m coherent QFpD also wilh ARF 225m @ 0.2% Zn3g/t Ag sertsi+sd(py+low Fe sph+gal)+ch
quariz crystal clastics {(dacitic) inc. 15m @ 0.105g/t Au

Footwall zone

SHD-2, 264-397m dac pumx v/clastics 10m @ 0.3% Cu, 0.5m @ 12% Pb ser+si+sd(py=cpy+high Fe sph+gal)tch (+Mn)

18% Zn & 3.4g/t Au
SHD-2 lower, 487—560m felsic pumx bx & B, D>B+slt bx's e.g Im @ 0.34%Pb 0.51%Zn sertchltsitsd(py, high Fe sph, gl)Xch(ZMn)

7SHD-8, 0- 55m dac pumx v/clastics 3m @ 0.76g/t Au ser+si+sd(py, sph, gl, cpy) above 39m chi+cbtser blw

Nb: Lithcodes used are listed in Tables 4a and 4b. Bold alteration phases emphasise the visually more signilicant phase(s). NA=not available,
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information from new drilling. Type 2 alteration (whose type example for the pervasive
style 1s NC4) is now classified as the Na depleting, non-sulphidic
sericiterchloriterhaematiterMn carbonatetKspar alteration intersected in SHD-11,
SHD-13 (upper) and SHD-1 (upper) whilst Type 1 sencitetpyntetsilica (type example
HABS) is now classified as sericitetsilicatcarbonate (+Mn)+KspartsulphidetBa with the
dominant phases in bold print. The principal difference between the two types is the lack
of sulphide and the relative prominence of chlorite in Type 2 and the more sericitic,
sulphidic, and variably more carbonate rich alteration typical of Type 1 Examples of Type
1 alteration are shown in plates 8 t0 12, 15 to 17 and 25 as well as plates 5 in appendix A,
with examples of Type 2 in plates 6, 7 and 24 as well as plates 6 in appendix A. It is still
considered likely that these two alteration styles are related with either Type 2 in SHD-1,
NC4 and SHD-13 (the latter vet to be proven lithogeochemically) more peripheral than the
sulphidic Type 1 alteration intersected in HA7, HA8, SHD-1 and SHD-13, or alternatively
that Type 1 alteration was an earlier more focusssed phase overprinted by a more
extensive weaker phase Type 2 alteration.

In the light of the work done by Wally Herrmann in showing the applicability of whole
rock mass changes in recognition of alteration styles similar calculations have been made
where an unaltered precursor may be reasonably confidentally chosen.

Further work and increased knowledge of the geology of the licence and its setting
regionally has suggested possibly greater significances for some other occurrences of
alteration, in particular the Tyndall Creek barite, Howards Anomaly silver, Henty Canal
alteration and sulphidic alteration intersected by YNC4, 5 and 10. Some discussion 1s
also made of this alteration later.

7.3.2 SHD-1

SHD-1 intersected the Henty-Comstock horizon at 317 metres (see plate 5), passing into a
sequence of dacitic>andesitic>>felsic pumiceous volcaniclastics/coherent dacite/minor
basalt dykes in the footwall to the horizon (see plates 5, 6 and 7). From 317 - 664 metres
the holes intersected visually only weak sericitexchlortetKsparthaematitetcarbonate but
non-pyritic alteration with three smaller zones, from 394 - 396 metres, 460 - 490 metres
and 583 -585 metres, of pale yellowy grey pervasive sericitetsilica+pyrite alteration with
the two smallest zones having quartz+sphalerite+galena veinlets. This intersection is
considered to help define the upper peripheral zone (see Table 3).

Chliorite alteration is more important in the upper peripheral zone from ~550 metres up to
the Henty-Comstock honizon with haematite more prominent from ~350 metres up to this
horizon. These phases are pervasive to blotchy (see plate 6) giving the rock a
pseudoclastic appearance in parts (see sample 385637 in plate 6). Below ~550 metres
sericite becomes more important and is associated with weak pervasive silicification in
parts. Kspar is not recognisable in the fine grained groundmass but is suggested by high
K20 levels (to >7% - see figure 7). The alteration is essentially non-sulphidic with only
trace pyrite. Carbonate Is described in thin section as being murky but is associated with
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only weakly elevated MnO levels in this zone of weaker alteration in SHD-1. Similar
alteration m NC4 is associated with elevated Mn levels.

This weaker alteration has been studied petrologically in samples 385633 (360.5m),
385646 (548.5m) and 385648 (574.5m) from SHD-1. Samples every ~10 metres from
SHD-I were also analysed for whole rock/trace etement lithogeochemistry. The trend in
Na, K and Mn in SHD-1 is shown in figure 7. The depletion in Na begins at ~400 metres
and is associated with elevated K which peaks from ~500 to 650 metres. Elevated Mn is
associated with sulphides in the main Sulphide Zone from ~650 to 750 metres.

The main problem in calculating mass changes due to the hydrothermal alteration is the
difficulty in selecting an unaltered precursor, particularly since the rocks are clastics of
variable composition. Insufficient data is available for unaltered andesitic volcaniclastics.
The only units which may be useful are the dacitic volcaniclastics. Although there are no
unaltered footwall dacitic volcaniclastics available which may be used as an unaltered
precursor (except for similar rocks at the end of NC1 which may have been affected by
type 3 alteration), unaltered NCD dacite 1s taken to be representative of the original gross
composition of these volcaniclastics. If this is not the case the mass changes could still be
used but in a relativistic sense rather than absolute.

Average mass changes for three samples with dacitic Ti/Zr ratios from this weaker
sericiterchloritexKspar+haematitetcarbonate alteration are somewhat variable with K20
T1.5 to 13.0g/100g, Na20 12.4g/100g, MnO 101 to T0.35g/100g and SiO2T8.8 to
412.7¢/100g,

Interestingly this depletion in Na is fairly typical of depletion in all altered rocks and is
probably due to broadly similar amounts of Feldspars in the precursor being altered.
Increased K20 is greater than can be accounted for by sernicite and 1s considered to be
partly due to alteration of the groundmass to Kspar and generally increased MnQO
apparently in manganiferous carbonate,

The broader weaker sencitetchlontetrhaematitetKspar+carbonate alteration is very
similar to that described by Herrmann (in appendix A) from NC4 ~350 metres south along
strike as Type 2 sericitet+Mn carbonate+Kspar, plagioclase destructive, pervasive to veiny,
synvolcaric or deformation related alteration" with the NC4 occurrence described as being
somewhat unique in that the assemblage is pervasive throughout the murky dacitic

pumiceous volcaniclastics, rather than in discrete veins in more coherent units as in the
Pasminco holes e.g. YNC4 and YNCS.

This alteration 1n NC4 and the same style of alteration in SHD-1 (lower Mn levels thus
less manganiferous carbonate in SHD-1) appears to form a zone of weaker peripheral - in
this case apparently overlying - style of alteration which hies between the Sulphide Zone
described below with its sericitetsilicatcarbonate(+Mn)+Kspar+sd (pyrite, low Fe
sphalerite, galena)+Ba alteration and the Henty-Comstock horizon. There is a consistent
spatial relationship between the two styles of alteration and there are intermediate
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overlapping forms of alteration, both suggesting that the two alteration styles are
genetically related. This would imply that the main sulphidic alteration in SHD-1 (and
SHD-13, HA7, HA8, NC4) took place when the Henty-Comstock horizon was the
sea-floor. '

The smaller upper zones of stronger sericite+silicatsulphide alteration were not analysed
lithogeochemically, however, they appear broadly similar macroscopically to the lower,
main zone of alteration. The zones are grey to pale yellow in colour. They may represent
gither the "wings" of a classic footwall alteration system, or more likely, evidence of
instances of pulses of hotter ascending hydrothermal fluids.

At ~664 metres (see plate 8) the alteration intensity increases markedly with a
sericitetsilicatMn  carbonate+sulphide{pyritetlow Fe sphalente+galena)+BatKspar
assemblage altering the footwall pumiceous dacitic>andesitic>>felsic volcaniclastics (see
plates 9 to 12). Sericite and lesser silica is pervasive with sulphides in deformed blebs,
stringers, or in later stage (late Cambrian?/Devonian?) quartztcalcite+sulphide "sweatout”
veins which can be seen to be incorporating existing sulphides (see plates 9 to 12).

Elevated barite (Ba 1s ~0.4% from ~660 - 730 metres. inc. 1m @ 20% Ba from 667 - 677
metres, see plate 11, also Im @ 6.4% from 4403 - 44lm from an upper
sericitetsilica+pyrite zone) is suggestive of seawater penetrating into the seafloor with
similar evidence obtained from the elevated Mn levels. These levels are too high to be
accounted for by sericite. Petrology confirms the presence of murky brown carbonate in
samples with elevated Mn (see appendix F). The carbonate can be seen macroscopically
as a yellow green colour (see plates 8, 9 and 12) and is described petrologically as
overprinting the earlier sericitetquartz+sulphide alteration/mineralisation with the
carbonate alteration a somewhat pervasive style of alteration which is pre-deformational
and probably only a slightly later stage of alteration (waning fluids?).

As discussed earlier the alteration coresponds broadly to coherent QFpD with ARF type
quartz crystals or ARF quartz crystal bearing volcaniclastics. In SHD-1 these are
andesitic sandstones. The altered andesitic sandstones have a finer graded grey ashy top,
however, there is no suggestion of exhalative mineralisation at the top of this unit. Rather
the mineralisation/alteration in SHD-1 appears to be broadly stratabound (it continues into

a lithogeochermically defined dacitic/rhyolitic pumiceous(?) volcaniclastic below 727
metres).

The same problem regarding choosing an unaltered precursor as discussed earlier apphes
again here. Looking at the volcaniclastics with TV/Zr ratios typical of dacitic rocks, the
main alteration zone in SHD-1 below 665m is characterised by Na20 42.0 and 2.4g/100g,
K20 726 and 1.4g/100g and MnO 11.3 and 1.3g/100g. Absolute MnO values reach
2.5% and the carbonate is the location of the carbonate.

These mass changes illustrate the alteration style. Lithogeochemistry indicates that these
carbonate in these altered samples have elevated MnQ, with the only logical site for the
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Mn being in the carbonate. Na depletion represents sericitisation of feldspars whilst K20
probably represents Kspar alteration of the groundmass.

Similar MnCO3 occurs at Rosebery and Hercules where it is broadly spatially associated
with massive sulphide mineralisation (Allen, 1994; Reid, 1993). More specifically the
MnCO3 lies above and at the perimeters of the massive sulphide lenses and is understood
to represent cooler parts of the hydrothermal mixing system which is responsible for at
least much of Rosebery-Hercules mineralisation. Grant Dixon's 1980 honours thesis (Um
of Tas) describes the carbonates in detail but his interpretations of genesis are hampered
by the need for carbonates to be, at least partly, exhalative. Dixon concludes that the
Fe/Mn ratio of microprobed carbonates may be used as a vector towards the main vents
and thus mineralisation,

The low iron contents of sphalerite in samples from the main alteration zone in SHD-1 (as
well as visually from SHD-13's) may also support a low temperature origin for alteration
and mineralisation in both SHD-1 and SHD-13. Sphalerite from thin sections from
SHD-1's MnCO3 alteration zone are described by Tony Crawford (Table 3 and appendix
F) as pale yellow in colour.

The presence of MnCO3 and barite is thus explained as being a broadly stratabound zone
~300m - 350m below sea-level and is considered to be the product of mixing of upwelling
hydrothermal fluids (carrying Mn and Ba) with downwelling seawater {(carrying CO2 and
SO4). This interpretation is discussed in section 7.3.9.

7.3.3 SHD-13

SHD-13 (also SHD-10, however this hole intersected a fault before the target position and
was aborted at 574 metres) was initially targetted on the Henty-Comstock horizon
stratigraphically above the alteration intersected in SHD-1 as the alteration in SHD-1 was
considered to possibly represent the edge of a footwall stringer zone heading up to the
Henty-Comstock horizon (see plates 23 and 24 and figure 11). No strong alteration was
mtersected in the rocks in the footwall to the Henty-Comstock honizon. Macroscopically,
however, these footwall rocks look very similar to the weakly sericitexKspartchlorite
thaematitetcarbonate altered rocks from 317 to 664 metres in SHD-1 with
lithogeochemustry likely to prove this. Pervasive to blotchy chlontethaematite alteration
persists much deeper mn the sequence in this hole than in SHD-1 with sericite only
becoming dominant below the siltstone at 1006.5 metres.

SHD-13 was continued in order to cover the same ARF (coherent QFpD or clastic with
ARF type quartz crystals) which is altered and mineralised in HA7, HAB and SHD-1, and
referred to previously as the Sulphide Zone. The first occurrence of these ARF type
quartz crystals was at 1023 metres below a FpD hyaloclastic breccia from 1006.5 to 1023
metres and a black shaley siltstone from 992 to 1006.5 metres. Pervasive sencitetMn
carbonate aiteration (see plate 25 and figures 11 and 12) begins at 1006.5 metres in the
FpD hyaloclastic breccia continuing on beyond 1023 metres into the ARF quartz crystal
bearing volcaniclastics. Thus the Sulphide Zone is not strictly stratabound within the ARF
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unit in SHD-13. This alteration contains only minor base metals and pyrite and no
obvious barite (assaying including whole rock MnO will help confirm these conclusions).
Mn levels are up to 0.46% in both the FpDacite breccia and the ARF quartz crystal
bearing volcaniclastic unit. This alteration is of a similar style but clearly lower tenor than
SHD-1 as the base metal values indicate.

It was hoped that SHD-13's intersection would be of stronger mineralisation than
intersected in SHD-1. This was principally based upon the notion that the Great Lyell
Fault, known to pass at depth (and eventually down-faulting the target zone by ~500
metres but below economic depths for most deposits - see figures 11 to 14), may have
acted as a conduit for fluids in the mid-Cambrian (the significance of the intersection
between the Great Lyell Fault and the Henty-Comstock horizon and its footwall rocks is
described in more detail in appendix A).

Macroscopically the alteration shows a similar zonation to that seen in SHD-1 but appears
to be generally weaker, perhaps more peripheral ?, than SHD-1I's. Chloritethaematite
persists deeper into the sequence in SHD-13 than SHD-1. Sulphide levels are lower in the
Sulphide Zone below the siltstone in SHD-13 than in the Sulphide Zone in SHD-1
suggesting that SHD-13 is further from the (a?) main focus of hydrothermal fluid flow
than SHD-1.

7.3.4 SHD-11

SHD-11 intersected a unit of coherent QFpD, macroscopically only weakly chlorite
altered with minor pyrite only towards the end of the hole. Tony C refers to high K20
levels and low LOI as indicating that there must be Kspar alteration of the matrix. He
summarises alteration of all SHD-11 QFpD samples as early silica+chloritetpyrite with
later sericitetsilicatKspartpyrite.

Four samples of QFpD from SHD-11 were analysed for whole rock and trace elements
including LREE. These were also shown to Tony Crawford who discusses their petrology
and chemistry in appendix F and section 6.10.3. The rock has Ti/Zr between 13.0 and
14.3 indicating that it is dacitic. K20 levels are up to 10.2% (see Table 2), attributed by
Tony to Kspar alteration of the matrix. MnO is up to 0.54 whilst Na2ZO ranges from 0.41
to 1.31% with levels decreasing downhole. The overall alteration vector determinable
from the litho- geochemistry is weak but downhole towards HA8, ~75 metres away.

7.3.5 Previous Drilling - NC4, HA7 and HAS

NC4

Aberfoyle's deep drilling at "South Henty" was essentially following the same conceptual
model looking for mineralisation on the Henty-Comstock horizon (their basal Tyndall
Group?). NC3, drilled sub-vertically, did not quite cross the stratigraphy sufficiently to
pass through the Henty-Comstock horizon, however NC4 did so passing though the
Henty-Comstock horizon at ~190 metres into weakly sericite<chlontethaematitexBa+Mn
carbonate altered Howards Basalt followed by sericitetKspar+tMn carbonate altered
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dacitic volcaniclastics before passing into hyaloclastic and coherent FQpA/D with
distinctive ARF quartz crystals from ~532 - 566 metres.

Alteration in the Howards Basalt is typical "Howards Tuff" being very red/brown due to
haematite, clastic with wispy, ragged, elongate clast shapes, and foliated (see plate 4a in
appendix A). In the bottom half of the Howards Basalt sericitetMn carbonate alteration
dominates (see plate 4b in appendix A). The upper alteration of the volcaniclastics is
described as Type 2 in appendix A. K20 can be seen to increase consistently downhole
up to ~10% at ~520 metres. Na20 is depleted below ~210 metres and Mn is moderately
elevated throughhout, particularlyin the lower part of the Howards Basalt.

Average mass changes for this broader zone of alteration in NC4 (described in section 4.2
of appendix A) are Na20 12.4g/100g, K20 14.2¢/100g and Mn 1T0.6g/100g (a six-fold
increase). The rock is described as a "pale pinky grey" (appendix A) colour. Previous
petrology (Lewis, 1995a) has described vanously carbonatetsericite altered groundmass;
sericite+pynite alteration; and sericitised plagioclase crystals (see plate 6 in appendix A).

The alteration in the ARF quartz crystal bearing volcaniclastic umt (inc. porphyritic
andesite?) from towards the end of the hole is essentially indistinguishable from the upper
peripheral zone aiteration except for the presence of the quartz crystals. Mass changes
here are not relevant as the host rocks are obviously polymict, however, absolute K20,
Si02 and MnO levels are high with Na20 low. It is not clear that this lower zone is the
stratigraphic equivalent of the ARF coherent QFpD or associated ARF quartz crystal
bearing volcaniclastics intersected in SHD-1, SHD-13, HA7 and HAS8 as the ARF quartz
crystal bearing rocks in NC4 including units logged as coherent FQpA.

Interestingly the elements used by Tony C. to differentiate the dacitic QFp in SHD-11
from that in SHD-2 indicate some similarities between this QFpA intrusive in SHD-2 with
the extrusive FQpA intersected in NC4.

In the three SHD-2 samples SiO2 ranges from 63.6 to 64.3%, Al203 from 15.5 to 16.2%,
TiO2 from 0.46 to 0.5%, P205 from 0.13 to 0.15%. Absolute values from the single
Aberfoyle side grind of a single coherent FQpA(?) unit (sample number 625461 from 541
to 544 metres) are 55.8% Si102, 0.82% Ti02, 0.22% P205 and 15.3% AI203. This NC4
sample also has 2.11% Mn, 7.53% K20, 3.52% CaO and 6.58% LOI suggesting that the
NC4 sample is altered (inc. Mn carbonate+sericite+Kspar). In this case absolute values
are unreliable, however, ratios of immobile elements can be useful. The three SHD-2
samples have Ti/Zr ranging from 21.5 to 24.3 and P205/Ti02 ~0.28. The NC4 side grind
has Ti/Zr of 29.8 and P205/Ti02 of 0.27 suggesting some similarities lithogeochemically
between the QFpA in SHD-2 and this FQpA in NC4.

NC4 has intersected a similar style of alteration to both SHD-1 and SHID-13. Host rocks
in NC4 are generally more coherent FpD or FpDbx than in SHD-1 ans SHD-13. It is
unlikely that NC4 has intersected the Sulphide Zone (see figure 14) as it does not appear
to have penetrated deep enough, however, it remains a possibility. There is a similar
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zonation of K20 and Na20 as in SHD-1. One significant difference is the sericite+Mn
carbonate+Kspar(?) alteration in the base of the Howards Basalt. A general feeling 1s that
this peripheral alteration (Type 2) is perhaps the strongest in NC4.

HA7 and HAS

HA?7 and HAS8 both intersected a zone of yellowy grey sericitet+silica+sulphide(pyrite+low
Fe sphaleritetgalena) +carbonate altered ARF quartz crystal bearing volcaniclastics
(and/or coherent QFpD). The alteration is a typical quartz sericite schist with sulphides in
blebs, fine veiniets and deformed stringers, all strongly foliated. Carbonate appears to be a
later overprinting phase but pre-deformational and perhaps only slightly later phase. It is
easily seen in this old core on account of the carbonate weathenng brown, suggesting
perhaps a more sideritic composition (than manganiferous). Pale pinky grey patches may
be fine grained Kspar ailteration. K20 levels are high (see Table 2).

HA7 was one of a pair of holes targetted upon coincident IP and soil geochemistry with
HAY7 targetted on the better geochemustry and HA8 targetted on the better IP response.

Alteration in HA7 and HAS8 is hosted within coherent and clastic ARF umits below
essentially unaltered (haematite) massive F(Hb)pA suggesting that alteration is
stratabound. The alteration and mineralisation in HA7 and HA8 was the main source of
information regarding the alteration at Lake Newton, This alteration and mineralisation is
now included in the mixing or Sulphide Zone.

HAS intersected 232 metres @ 0.2% Zn, 0.13% Pb including 15 metres of 0.105g/t Au in
sericitetsilicatcarbonatetsulphide(pyritetlow Fe sphaleritetgalena altered ARF quartz
crystal volcaniclastics and coherent QFpD of essentially similar unit to that intersected in
HA7, except that some of the ARF quartz crystal bearing unit in HAS is clearly clastic (see
plate 5 in appendix A). This alteration is of the same style as that intersected in HA7. The
carbonate appears similar to the MnCO3 SHD-1 and appears to have a similar paragenetic
relattonship, being later but pre-deformational but the MnQO levels for samples of altered
coherent QFpD from HAS are only 0.05, 0.25 and 0.25% (see below). The carbonate is
thus probably more calcitic or perhaps sideritic and again weathers brown. K20 levels are
again high suggesting Kspar alteration (see Table 2).

Type 1 alteration of the style seen in HA7 and HA8 (see section 4.1 in appendix A) is
characterised by Wally as sericitet+pyritexquartz and plagioclase destructive. The same
unaltered precursor used by Wally Herrmann in appendix ITlc in appendix A was used to
determine mass changes in ARF samples. Alteration in the coherentARF unit in HA7 and
HAS8 is characterised by increased K20 (73.8 and 4.6g/100g in HA7, and 16.8 and
17.5g/100g in HA8) and decreased Na20 (45.8g and 6.1g/100g in HA7; and 16.3, 6.1
and 6.2g/100g). SiO2 levels are increased in some samples with 77.7g/100 in one HA7
sample and T11.3g/100g in one sample from HA8. MgO levels are sightly reduced in both
holes (31.2 and 1.3g/100g in HA7; and 41.7, 1.8 and 2.1g/100g in HAS).
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7.3.6 SHD-2

SHD-2 intersected two zones of alteration separated by the spillway basalt intersection.
The upper zone 1is strongest with strongly foliated sericite+silica+sulphide
(pyrite+chalcopyrite+high Fe sphalerite+galena)tcarbonate(+Mn) alteration (see plates 15
and 16) pyrte and chalcopynte stringers and a single large high Fe sphaleritetgalena
stringer (see plate 17). The dacitic pumiceous volcaniclastics adjacent to the QFpA are
intensely sericite+silica-+sulphide(pyrite+chalcopyritetsphaleritetgalena)+cb(+Mn) altered
with sulphides in stringly deformed stringers now parallel to the regional foliation. The
alteration intensifies and changes character somewhat around the base metal stringer
(372.3 to 372.8 metres) where alteration is more Mn carbonate rich. Carbonate is blebby
to pervasive with radial crystals in finer units (see plate 16). Similar carbonate styles are
reported from Rosebery (Dixon, 1980; Reid, 1993) and South Hercules (Khin Zaw and
Large, 1992).

Alteration in the upper zone in SHD-2 (between the QFpD/A and main basalt intersection
is characterised by the following mass changes; K20 10.4 to 1.3g/100g, Na20 12.2 to
2.4g/100g, MnO from 0 to T1.0g/100g but generally 7<0.6g/100g, Fe203 10.7 to
10.6g/100g but generally T~4g/100g and S 0 to T10.8g/100g but generally T~4g/100g.
The major differences between alteration in the Sulphide Zone mapped out by SHD-I,
SHD-13, HA7 and HAR8 and the alteration here are the significant additions of Fe and S
largely as pyrite, and the more consistently elevated Si02 levels. Changes in Na20 are
comparable with those in Type 2 alteration from NC4 and SHD-1 whilst there is less
addition of K20 in SHD-2's upper alteration zone than in NC4 and SHD-1. Changes in
MnO are variable being greatest around the base metal stringer.

Sphalerite from the intersection between the QFpD and Spillway basalt in SHD-2 is a rich
red colour, supporting evidence from elevated Cu and Au, that the alteration here is higher
temperature.

The pumiceous volcaniclastics>basalt and polymict basalt>dacite units below the main
spillway basalt intersection are sericite+silica+chlorite+carbonate+sulphide(pyrite+high Fe
sphalerite+galena) altered with sulphides in pre-deformational stringers and blebs (see
plates 18 and 19). This is the first occurrence of hydrothermal alteration in the footwall to
the spillway horizon, a disappointing fact about this target, particularly since pumice
breccias should display the effects of alteration well away from the main vent, however,
there are still two explanations for the alteration:

(1) The two alteration zones may be the product of the same hydrothermal system, active
at the time the Henty-Comstock Hortzon was the seafloor position, with the two zones of
alteration intersected in SHD-2, lying above and below the spillway basalt, representing
different depths in the same alteration system in the footwall to this horizon. In this case
variations in copper-gold between the two zones may be due to spatial varations in the
temperature of the footwall.
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(i) The fact that the basalt is relatively unaltered (it is chloritic but not obviously
hydrothermally altered) suggests that the two intersections of alteration are separate. This
interpretation would see the upper zone a product of footwall hydrothermal alteration
when the Henty-Comstock Horizon was the seafloor position with the lower zone the
product of earlier hydrothermal alteration when the seafloor position was lower in the
stratigraphy e.g. at the "spillway" horizon.

It is this latter interpretation which provides further encouragement for dnll testing the
"spillway" favourable horizon, however, it is considered more likely that the base metals
below the spillway horizon fit the former model better.

Mass changes in the alteration below the main basalt intersection in SHD-2 are less
reliable as the samples used are from the less mineralised zones. This alteration is
considered to be related genetically to alteration higher in SHD-2. The lack of alteration
in this position in SHD-12 was also disappointing with no obvious targets left for this
hornizon.

The alteration in SHD-2 is interpreted to lie in a stringer zone to the upper sulphide zone,
represented by the "stalk" of the "mushroom" aeromagnetic low. An alternative
explanation is that the alteration is due to ponding of fluids beneath the massive QFpA, or
thirdly that alteration is genetically related to the QFpA intrusion.

The first explanation is that which is favoured. This could be tested by a single hole
drilled roughly north-south through the "stalk" (see section 8.7). The second explanation
is suggested by the fact that below the base of the "stalk" the magnetic low becomes
concordant to stratigraphy. It is interpreted that the stringer zone considered to be
responsible for the aiteration in SHD-2 may extend deeper into these origmally
non-magnetic rocks, however, it is possible that the hole passed out of QFpA into
underlying and not adjacent alteration with the alteration due to hydrothermal fluids
ponding beneath this QFpA.

The third explanation that alteration is genetically related to an intrusive (the QFpA quartz
diorite in SHD-2 ?) is supported by Kspar alteration with Tony pointing to the significance
of this alteration to a porphyry model. Similar Kspar alteration is seen at Que River in the
footwall alteration zone. McGoldrick and Large (1992) explain this alteration as being
due to less acidic fluids. They suggest similarities between the Que River alteration and
adulaniatsericite (low sulphidation epithermal) mineralisation. Regarding the source of
the fluids responsible for the Kspar alteration Table 5 in McGoldrick and Large (1992)
shows fluids responsible to be "modified sea water (some magmatic?)".

7.3.7 SHD-8

DDH SHD-8 intersected sercite+silicatcarbonate(=Mn)+pyrite altered dacitic pumiceous
volcaniclastics from the collar to 39 metres. These rocks and alteration are very similar to
that seen in SHD-2 adjacent to the QFpA with the rock a typical quartz sericite pyrite
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schist with carbonate as a later phase. Below 39 metres the alteration is more chloritic
with carbonate now more veiny.

No petrology was done on these rocks, however, whole rock analysis was carried out on
three samples. Whole rock MnO is moderately elevated with 0.9, 0.01 and 0.77%
respectively as MnO and up to 1.22, 1.18 and 1.15% as Mn, low Na20O with 0.14, 0.09
and 0.15% respectively, K20 elevated with 3.91, 2.83 and 4.03 respectively. Sample
386114 from 15 - 16m has 13.6% S (it assayed 65ppm Cu, 161ppm Pb, 38ppm Zn but
0.11g/t Au). This alteration is interpreted to be due to ponding of alteration beneath the
QFp and is considered to be part a broadly stratabound zone of discontinuous and
generally weaker alteration beneath the QFpD.

7.3.8 SHD-6 - Henty Canal alteration

The Henty Canal alteration zone is described in appendix A. In outcrop it is strongly
sericite+silicat+pyrite altered with anomalous Ba, Pb, As and Sb reported as described
previously.

The alteration has been interpreted (previously by Aberfoyle in Lewis 1995b) and from the
IP to lie on a somewhat discontinuous trend from 600080N {outcrop in the Canal) to line
59500N. SHD-6 was targetted on the strongest IP response on this discontinuous trend
of coincident TP chargeability and spot sotl geochemistry anomalies. The IP response
appears to be due to some black shaley siltstones and no sulphidic alteration was
intersected.

Limey pumiceous volcaniclastics are associated with limestone and are just a variation on
the marly sandstones seen in other holes.

Intriguing pervasive white alteration occurs in a unit logged as dacitic(?) pumiceous
volcaniclastic from 143 to 191 metres. The alteration has been logged as silica+albite(?)
with similarities drawn with stmilar alteration at Henty stratigraphically higher than the
mineralised zone. Whole rock lithogeochemistry (386103), however, has TV/Zr of 8.4,
rhyolitic rather than dacitic and more typical of MJIR QFpR. Absolute SiO2 of 75.3% and
Na20 of 5.8% are also typical of MJR suggesting that the alteration may not be as
significant as originally thought and the rock may be an extension of the overlying QFpR..

The intersection of silica+albite (?) alteration in this setting is analogous with Henty's
upper zone of mineralisation with Pb isotopes from outcropping sericite+silica+pyrite
alteration having a Cambrian signature, supporting such a relationship.

7.3.9 Interpretation - Lake Newton Alteration Zone

The Lake Newton Alteration Zone (an apt name given that it essentially underlies the lake)
is defined by the intersections of alteration in HA7, HA8, NC4, SHD-1, SHD-2, SHD-11
and SHD-13 and the non-intersection of alteration in HA3 and SHD-12 (defining southern
extent) or in outcrop (defining northward extent). At depth the zone will be cut off by the
Great Lyell Fault (see figures 11 to 14) whilst to the north at depth the Newton Creek
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Fault may intersect this honzon (see figure 10). The alteration zone is also apparently
mapped out by the lower part of the "mushroom” shaped aeromagnetic low, though there
are alternative explanations. The prospect is summarised in figures 9, 22 and the
interpretative sections AA' to EE' in figures 10 to 14 as well as being summarised in Table
5.

Intersections of similar sericitetsilicatMn carbonatetKspartsulphide(pyrite+low Fe
sphalerite+ galena)+Ba towards the ends of SHD-1, SHD-13, HA7 and most of HAR are
interpreted to be the same zone of broadly stratabound zone of alteration, hosted
predominantly within coherent QFpD of ARF type or clastics containing variable amounts
of ARF type quartz crystals. This zone, which lies ~300 to 350 metres below the
Henty-Comstock horizon which is thought to have been the sea floor at the time, has been
referred to previously and is shown optimistically on figure 22 as the Sulphide Zone. The
intersections are summarised on Table 5. Mineralisation and alteration is interpreted to
have taken place by replacement of porous, permeable, pumiceous volcaniclastics by
hydrothermal fluids which had just passed through the massive, coherent QFpD
mterpreted to underlie these volcaniclastics.

Stratigraphically overlying this Sulphide Zone is a zone of weakly
senicitexchlontethaematitetKspar+Mn carbonate, non-sulphidic alteration intersected by
SHD-1, SHD-13, NC4 and SHD-11 This alteration extends up to and into the base of
Howards Basalt, ~300 metres higher and considered to mark the Henty-Comstock
horizon.

Chlorite and haematite extend to varying depths from the Henty-Comstock horizon
toward the Sulphide Zone. SericitexKspar alteration increases downhole as evidenced by
K20 trend in figure 7. Manganiferous carbonate is seen in NC4 including in the base of
Howards Basalt. Sericite is generally ubiquitous but becomes dominant closer to the
Sulphide Zone.

SHD-2 and SHD-12 are the only two holes which have intersected the deeper part (below
the broadly stratabound Sulphide Zone) of the sequence between the Henty-Comstock
horizon and the Spillway horizon.

Strong sericite+silica+pyritet+sulphides(pyrite+chalcopyrite+sphalerite+galena):Mn
carbonate alteration with chalcopyrite, pyrite and high Fe sphalerite+galena stringers and
a lower (below the spillway basalt) zone of sericite+carbonatetsulphide alteration
intersected in SHD-2 are interpreted to represent the footwall stringers heading up to the
Sulphde Zone.

This alteration coincides with the base of the "stalk" of the "mushroom" aeromagnetic
low. It 1s considered that the "stalk" is due to magnetite destructive alteration by
hydrothermal fluids exploiting a discrete zone of structural weakness in the massive
QFpD. SHD-11 drilled into the "neck" of the "stalk" intersected the more peripheral
sericite+silicatKspartpyrite overprinting an earlier quartztchlontetpyrite phase with
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alteration vectors suggesting an increase with depth and it is likely that the main foci of
these fluids is slightly deeper.

An third explanation is suggested by simular aiteration m SHD-8 which suggests the
sericite+silicatMn carbonate alteration intersected by SHD-8 was due ponding beneath
the massive QFpD sill. Alteration in SHD-2 may also be due to ponding of fluids up
against the massive QFpA. This does not explain the alteration and mineralisation higher
in the sequence, especially that above the QFpD.

An alternative explanation is that the alteration relates to the QFpA intrusive. It is
possible that the "stalk" represents senicite+silica+pyrite alteration adjacent to the QFpD
(ARF) quartz dionte. Elevated K20 suggests such a relationship though a magmatic
contribution to the hydrothermal fluid does not provide arguments against the favoured
model. Certainly there is a cessation of alteration up against the Henty-Comstock horizon.

The footwall alteration assemblage for the Que River massive sulphides in general is given
as "pyntetsericitetsilicat carbonatexKspartbase metal sulphides, with munor but locally
abundant chlorite ... (with) ... the footwall alteration halo at Que River ... characterised by
pronounced Na20 and some MgO and CaO depletion and K20 and Si02
enrichment"(McGoldrick and Large, 1992). Kspar alteration is reported from the
"gold-rich stringer mineralisation”, particularly immdeiately below the main PQ lens,
where it 1is associated with Ba anomalous (to 4.6%) silicatKspartcarbonate
(lowMn)+sericite+sulphides(pyrite+sphalerite+chalco-pyrite+galena)alteration, described
as being the product of "modified sea water (some magmatic?)" in Table 5 in McGoldrick
and Large (1992).

McGoldrick and Large (1992) draw comparisons between this alteration/mineralisation
and adularia+tsericite (low-sulphidation) epithermal deposits.

The second and third alternative explanations are less favoured than the first. The
proposed programme will test both the first and third alternatives.

7.3.10 Henty-Comstock horizon (inc. Howards Anomaly)
The Henty-Comstock horizon itself has been intersected by HA3, HA4, HAS, HA6, NC1,
NC4, YNC16, SHD-1 and SHD-13 as well as TC3 and TCS at Tyndall Creek.

Exhalative or shallow sub-seafloor mineralisation (ignoring the fossiliferous limestones
which must be at least partly if not completely sedimentary in origin) occurs on or near the
Henty-Comstock horizon in the southern part of the EL 8/96 "South Henty" at Tyndall
Creek (old Howards Anomaly) with barite+silica+sulphide+gold at Tyndall Creek itself
and barite+silver mineralisation in old Howards Anomaly DDH's HA3, HA4 and HA6.

Tyndall Creek
"Barite-sulphide-gold mineralisation is exposed in Tyndall Creek immediately east of the
Anthony Road bridge and in some shallow pits to the south on the Rio Tinto gossan which
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was discovered in the late 1950s and led to imtial exploration in the Howard's Anomaly
area. It has also been intersected in a number of short diamond dnil holes (TC1-5 drilled
by Aberfoyle in 1994).

"The significance of the mineralisation arises from its almost economic grades and widths
in some of the drill intersections (eg: 2. 1metres @ 0.2%Cu, 5.4%Pb and 7.8%Zn) and the
interpretation that it appears to be VHMS mineralisation on the Henty-Comstock
favourable horizon. The downside is that there does not appear to be much room for an
economically significant deposit in the immediate vicinity." (appendix A)

DDH's TC3 and TCS5 provide cross-sections through the Tyndall Creek mineralisation to
show a distinct zonation with minerahisation and alteration occurring within an apparently
unit of massive feldspar crystal rich sandstones. The sandstones are green and contain
occasional clasts of feldspar phyric dacite as well as detrital magnetite with occasional
2mm x lmm chlorite patches, probably after detrital hornblende crystals, supporting the
andesitic TV/Zr ratios.

These are seen unaltered in TC3 and although the best intersection of 2.1 metres @ 0.2%
Cu, 5.4% Pb and 7.8% Zn was in TC5, TC3 shows the zonation best. An ~eight metre
thick interval of more moderately silica+sericite altered sandstones/breccia with
sulphides+barite+silica (TC5 shows these veinlets to be symmetrically zoned with an inner
silica+haematite+pyrite assemblage and an earlier silica+sulphide assemblage) in veinlets is
overlain by ~1 metres of baritetsilica, sericite and barite+sulphidetsilica in anastomosing
foliated bands. In TC3 the massive barite+sulphide is overlain by ~6 metres of strongly
foliated, haematite+silica+chiorite+/-sericite+/-magnetite alteration, Aberfoyle's "Howards
Tuff".

Petrologically (Kitto in Sharpe, 1993) the sulphides are described as lying in deformation
bands between paragenetically earlier, more coherent bands of barite, with the sulphide
assemblage consisting of galena+pyrite+sphalerite (cream, low
Fe)+chalcopyrite+tetrahedrite-tennantite+chalcocite+electrum, a high-sulphidation
assemblage. Kitto also describes two generations of pyrite with the earlier phase carrying
0.1% Au.

Howards Anomaly silver

Silver mineralisation (2m @ 410g/t Ag in HA4 within a 6m @ 7.5% Ba) in drill-holes at
Howards Anomaly consists of silver-bearing tetrahedrite (freibergite) with minor
pyrargyrite and native silver. The mineralisation occupies a number of styles being
pervasive to veiny to blebby and is pre-or syn-deformational with this author leaning
towards the muneralisation being an earlier phase of overprinting alteration not necessarily
associated with subsequent movement on haematitic rocks at the base of the Tyndall
Group. The best intersection, HA4's 35 metres (@ 34g/t Ag lies within Howards Basalt
Breccia.

Again this association ts somewhat typical of a high sulphidation epithermal assemblage.
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Henty-Comstock horizon and footwall to the north of Lake Newton

As described earlier the northern boundary of the Lake Newton Alteration Zone is defined
by unaltered volcanics (QFpR) on Pumphouse Point. There is no information as to what
the alteration zone is doing at depth below the extrusive submarine rhyolite dome. In fact
there is no intersection of the Henty-Comstock for 1.3km's (SHD-6 is interpreted to have
intersected a separate higher sliver of basalt though this is obviously open to
re-interpretation). This is more prospective now that the significance of anomalous base
metalstMnCO3 wveins in Pasminco's DDH's in the rocks below (or on) the
Henty-Comstock horizon (with no encouragement from the horizon itself) in the northern
part of the E.L. is known.

YNC4 intersected 3.9m @ 0.7% Pb, 1.1% Zn, 0.5g/t Au, 6g/t Ag and 1.5% Ba in a zone
of quartz+carbonate+sulphide veinlets, YNC10 intersected 1.5m @ 0.5% Pb, 0.3% Zn
and 1.9% Mn, 1.2m @ 0.2% Zn and 1.3% Mn and 6.1m @ 0.1% Pb, 0.2% Zn and 32g/t
Ag in a zone of pervasive sericite+carbonate+Kspar(?) alteration with elevated MnO (this
is the broadest zone of carbonate alteration); YNCS intersected 5.5m @ 0.2% Zn, 2.3%
Ba and 3.1% Mn in veinlets ~100 metres below the base of the Mt Julia Rhyolite in which
the hole was collared, as well as a broad zone of 17.8m @ 0.1% Pb, 0.2% Zn, 1.3% Mn
followed by 10.8m @ 0.4% Pb, 0.46% Zn and 3% Mn (see plate 7 in appendix A) deeper
downhole associated with carbonate alteration;, whilst YNC6 has two zones of 1.3m @
~0.25% Zn in veinlets in sediments at around the Henty-Comstock horizon. This type 2
alteration is considered to be similar to that more pervasive style seen in the Lake Newton
alteration system, with the style of ther occurrences in YNC4, YNCS and YNC10 being
due to the area being more peripheral to the main fluid pathways.



390115

70

8.0 CONCLUSIONS AND RECOMMENDATIONS

8.1 Introduction

The exploration conducted by Resolute has helped define spatially a significant
hydrothermal alteration system, the Lake Newton Alteration Zone, with both a favourable
style of alteration and a favourable stratigraphic setting in the footwall to the
Henty-Comstock honzon. Although in defining this system our drilling has partly tested
this zone (1.e. SHD-1 and SHD-13), there is considerable potential with high priority
targets in this zone untested.

Further mapping and research has recognised the similarities between the
palaecenvironmental setting of mineralisation at Tyndall Creek baritetmassive sulphides,
Howards Anomaly silver, Henty gold and Comstock massive sulphides and examples of
deposits world wide which are transitional between high sulphidation epithermal deposits
and VHMS deposits, the principal similanty being shallow water depth and perhaps a
magmatic contribution to the hydrothermal fluids. This recognition considerably upgrades
the potential of the Henty-Comstock horizon, particularly in the south around Howards
Anomaly.

Drill testing of the Spillway horizon has been disappointing with the sulphide clasts
something of a red herring. There is little information regarding the source of these clasts
and their presence in the mass flow in the spillway to the Lake Newton dam 1s considered
to indicate that VHMS mineralisation took place on this horizon somewhere within a few
kilometres.

8.2 Lake Newton Alteration Zone

Resolute's exploration to date has defined an advanced polymetallic massive sulphide
target with excellent potential for ~5Mt @ 6-12% Pb, 12-18% Zn, 2.7-3.4g/t Au in a
relatively shallow (200m - 650m) target position requiring a modest drilling programme of
~1500 metres to test.

The two holes which tested the Henty-Comstock horizon (a known exhalative sulphide
bearing horizon at Mt Lyell) ie. SHD-1 and SHD-13, were extended into the
stratigraphic footwall (porous, permeable, pumice rich clastics} for some distance and
have intersected a zone of sulphidic alteration, referred to on figure 22 as the Sulphide
Zone, ~300m - 350m below the Henty-Comstock horizon. The sulphide zone is defined
by four widely spaced drill intersections, SHD-1, SHD-13 (at depth) and HA7 and HAS8
(shallower). '

The sulphide zone lies near the top of the package of ARF coherent QFpD and clastics
with ARF type quartz crystals. This is believed to overlie a coherent dacite sill which has
acted to focus ascending hydrothermal fluids through discrete extensional structures with
associated magnetite desctructive hydrothermal alteration responsible for the "stalk”,
discordant to the stratigraphy including the QFpD sill(?), of the "mushroom”". SHD-2
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clipped (en route to test the spillway target) the edge of this "stalk" with assays including
1I0m @ 03% Cu and 05m @ 12% Pb, 18% Zn and 3.4g/t Au in intense
sericitetsilica+sulphide alteration.

The projection of these stringers (only 150m - 200m) up the "stalk” onto the sulphide zone
defines an area of at least 600m x 600m with a central principal target zone of ~350m x
350m. The hydrothermal fluids responsible for high grade mineralisation in the "stalk”
alteration pipe/stringer zone must have deposited their metal into this sulphide zone as
there is negligible sulphide and only weak peripheral alteration above the sulphide zone.

Consideration of existing geophysical data (DHEM, helimag, DHMMR?) may help refine
targetting but the target exists already. The principal target zone actually lies beyond the
reach (shallower) of DHEM and DHMMR.

Apart from this central zone between SHD-1/SHD-13 and HA7/HAS8, the Sulphide Zone
remains untested to the immediate north at depth and to the immediate south below NC4.

The Lake Newton Alteration Zone occupies a sirmilar stratigraphic setting to the Mt Lyell
alteration zone (although as defined at present it is smaller). However, the zone of
anomalous MnCQO3+barite alteration in SHD-1 and SHD-13 is more similar to Rosebery
and Hercules style mineralisation. Rosebery style mineralisation was an original, though
considered to have lower potential, target style of mineralisation. This replacement style
of alteration/mineralisation is compatible with the shallow sea-floor conditions prevalent at
the time.

Mineralisation is expected to lie within this alteration zone in either broadly stratabound
replacement mineralisation (i.e. a product of mixing of seawater and hydrothermal fluids
below the sea floor) or in sub-vertical feeder structures. Stringer sulphides intersected in
SHD-2 (e.g. 0.5 metres @ 0.3% Cu, 11.7% Pb, 18.2% Zn, 3.4g/t Au and 220g/t Ag, 10
metres @ 0.3% Cu) are carrying metal somewhere and in such a system such movement is
generally stratigraphically upwards. The intersection of the stringer sulphides in SHD-2
with the Sulphide Zone is an obvious target.

8.3  Henty-Comstock horizon (inc. Howards Anomaly)

The Henty-Comstock horizon is more difficult to define in the southern part of the E.L.
with the immediate footwall characterised (in HA3, HA4, HAS and HA6) by coherent and
brecciated andesite as well as intriguingly intercalated limestone (calcitic with pink
banding due to haematite looking sedimentary in a number of instances - the limestone is
considered to have formed as shallow reefs around the Anthony Road Andesite andesitic
marine stratovolcano with considerable slumping of FHbpAndesite hyaloclastite
remobilising much of the unconsolidated limey sediment) and F crystal rich sandstones
with occasional chloritic hornblende crystals.
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Mineralisation on or below the Henty-Comstock horizon in the southern part of the
licence is expected to reflect this variation in the nature of the footwall rocks with more
focussed fluid flow in more coherent andesttes and diffuse percolation in the more porous
and permeable dacitic>andesitic volcamiclastics which characterise the footwall in the
"mushroom” area.

The Lake Newton alteration system was active when the Henty-Comstock horizon was
the sea-floor (and possibly up to this time though this mere speculation). The depth of the
sea was very likely shallow based upon fossiliferous carbonates intersected by drill holes.
The author considers that Clive Calver's interpretation that most of the limestones he
studied in hand specimen and thin section (and thus hampered) were clasts sourced from
elsewhere is not supported by core logging of the broader sequence and that if the faunal
assemblage typical of all fossiliferous carbonates is shallow marine (few ten's of metres)
then so are the limestones. The near-shore shallow bank palacoenvironment of Jago ef al
(1972) is favoured for the limestones at Comstock with White and McPhie (1996) also
supporting this interpretation. RGC are thought to also consider a shallow environment
likely for Henty.

This seawater depth has generally been considered to be unfavourable for V.HM.S.
mineralisation as the ascending hydrothermal fluids will boil with reducing pressure and
drop out mineralisation before reaching the sea-floor. However, there are a number of
examples of world class deposits which formed in similar palaecoenvironments a number of
which are summarised in "High-sulphidation deposits in the volcanogenic massive sulphide
environment" (Sillitoe et a/ 1996) with shallow sea-water depths for almost all examples
including a number of world class deposits.

In particular the setting of the Eskay Creek deposits in British Columbia have considerable
similarities to the Henty-Comstock horizon, both above the Lake Newton Alteration Zone
as well as to the south and north (the former closer to the centre of the andesitic volcano,
the latter further away and downfaulted).

The 21C deposit at Eskay Creek (1.08Mt @ 65.5g/t Au, 2930g/t Ag, 0.8% Cu, 2.9% Pb
and 5.7% Zn, MacDonald et al 1996) has a stratiform character typical of V.HM.S.
deposits but with an epithermal mineral assemblage (including Pb sulphosalts and stibnite)
and barite. Alteration in the footwall is described as quartzt+sericite+pyritetKspar with
gains 1n K and Mg and losses in Na and Ca. The 21B deposit has a more epithermal
assemblage (including realgar, stibnite and cinnabar) and is 0.97Mt @ 9.6g/t Au and
127g/t Ag but a stratiform character. These deposits serve as excellent examples of the
class of mineralisation which may form by V.H.M.S§. style hydrothermal fluids in a shallow
marine setting.

There is considerable evidence for similar processes being active along the length of the
Henty-Comstock horizon. Henty is considered to have formed by the intense silicification
of volcanics in the immediate footwall to the Henty-Comstock honzon. Its alteration is
analogous (visually, stratigraphically and lithogeochemically) with with the 'chert' at



390118

Comstock (see section 4.4 in appendix A). The Cu+Au mineralisation at Comstock is
considered to be part of the whole Mt Lyelt field and thus the whole Mt Lyell field is
considered to be lying in the footwall to the Henty-Comstock horizon.

The Tyndall Creek barite and Howards Anomaly silver mineralisation are interpreted to
represent Cambrian high-sulphidation epithermal/VHMS deposits which probably formed
at the time the Henty-Comstock horizon was the sea-floor. This whole Howards Anomaly
zone, whilst tested predominantly by HA3, HA4, HA5 and HA6 and shallow DDH's
TC1-5, has considerable potential for mineralisation on or just beneath the
Henty-Comstock horizon.

There are already many similarities between the shallow sea-water VHMS/epithermal style
deposits, described in the above papers, with the volcanic setting and existing
mineralisation at "South Henty". A shallow sea-water depth can thus be seen as
favourable for the formation of world class polymetallic (high grade precious metals as
well as significant base metals) deposits. However mineralisation in such settings is often
hosted in the footwall alteration zone. Whilst there has often been criticism of previous
exploration which has targetted geophysical and/or soil geochemical anomalies and
remained within the footwall alteration system without ever testing the more geological
concept of a favourable horizon above this alteration, in such settings such exploration is
justified.

The extensive set of good quality IP survey data for the Howards Anomaly area should be
re-considered in the light of a high sulphidation epithermal/VHMS model with
mineralisation on or beneath the Henty-Comstock horizon. There is also generally good
C-horizon soil geochemical coverage from both Aberfoyle's and Resolute's sampling.

The area has not been mapped in detail by Resolute this year (other than the core
re-logging). There is considerable data available from Mt Lyell's mapping and trenching
which should be incorporated into the existing knowledge of the geology. Dmll targets
should be defined by this geological work supported by IP and soil geochemustry.

8.4  Spillway horizon

Further groundwork is justified in the south-western corner of the E L. in order to trace
the spillway horizon southwards from YNC12. Shallow man-portable dnlling may be
justified if discrete targets (i.e. base of the spillway basalt) can be confidentally defined.
The single line of dipole-dipole IP was very informative and it is suggested that an IP
survey (gradient) be conducted in this corner to look for pyritic (chargeable) alteration in
the footwall to the spillway horizon.

8.5  Pyritic shear hosted gold (Tyndall Creek and Access Road)
The Henty gold deposit is largely stratigraphically controlled and analogies cannot be
drawn between this deposit and srtucturally hosted sericite+pynte alteration at Access
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Road or Tyndall Creek. Whilst low level gold mineralisation is associated with this
alteration and there is potential for economic mineralisation in structures, particularly at
Tyndall Creek, focus should not necessanily be placed on brittle (Devonian?) structures
unless there is evidence of a Cambrian history. No further work is recommended on these
two prospects except for any work arising out of targetting mineralisation in the footwall
to the Henty-Comstock horizon.

8.6  Henty Canal alteration
The Henty Canal alteration is interesting because of its Cambrian Pb isotopic signature,
elevated Ba, possibly Henty analogous silicat+albite (?) alteration and position with respect
to the sliver of basalt in SHD-6.

Further drilling is recommended in the area in order to test for a northerly plunging
extension of the Lake Newton Alteration Zone. The results form this drilling should help
establish the significance of this alteration style, particularly with regards to Henty style
mineralisation.

8.7 Summary of Recommendations

The following work is recommended. At a minimum this should include at least one hole
drilled into the Sulphide Zone, ideally above the projection of SHD-2's stringers and also
passing through the Henty-Comstock horizon en-route to this target. A single hole
collared just west of the Pump Station at 380880E 5358900N and drilled for 600 metres
at -57° towards 250° (TN) should be sufficient.

A full exploration programme should be based around the following work:

Lake Newton Alteration Zone

e 3D model the "mushroom" aeromagnetic low.

e Drill one hole southwards through the "stalk" of the "mushroom" in order to test this
potential target position with mineralisation in feeder structures to the Sulphide Zone.
Such a hole will also provide considerable information reagarding the QFpA and its
relationshgip to mineralisation. Should the Sulphide Zone replacement model hold the
hole will also provide vectors for targetting holes into the Sulphide Zone as it will pass
across the footwall to this zone, possibly mapping out focii of hydrothermal fluid flow.
This hole should be collared just east of the collar of SHD-2 and drilled beneath the
middle of HAS8's alteration.

¢ Dnll two (or more) holes into the Sulphide Zone. At least one hole will be similar in
design to the minimal programe hole described above. The second hole will probably
be defined by the results of the "stalk" hole which should be drilled first. A further
hole should be dnlled to test for a northerly extension of the Sulphide Zone at
depth beneath the coherent FHbpA and QFpR outcropping on Pumphouse Point. This
hole should be designed to also provide information about the alteration and
stratigraphy in the SHD-6/Henty Canal area.
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Henty-Comstock horizon (north)

o Consideration should be given to targetting a hole beneath base metal anomalous Mn
carbonate alteration intersected in YNC4, YNC5 and YNCI10 now that such alteration
is apparently related to the Lake Newton Alteration Zone and thus considered a
favourable style.

Henty-Comstock horizen (south)
s Remap with reference to Mt Lyell M & R Co.'s previous mapping (pre-lake).
e Assess previous drill intersections, [P and soil geochemistry with respect to the
updated geology and the high sulphidation epithermal/VHMS model.
¢ Possible targets are likely to be:
- HAA4's intersection of 34 metres @ 35 g/t Ag
- Untested [P anomalies
- Tyndall Creek barite (to south)

Spillway Horizon
e Gradient IP in the south-west corner (south of YNCI13) followed by C-honizon soil
sampling and shallow diamond dnlling as a first pass.

Henty Canal Alteration
e Reassess in the light of drill testing the northerly extension of the Lake Newton
Alteration Zone at depth.
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Examples of footwall pumice breccia (FPB) showing typical green or pink
colouration (there is no recognisable geochemical difference between the two
colours),

Examples of spillway basalt breccia (SBB) from (a) outcrop in the spillway to the
Lake Newton dam (large basalt clast is 10cm long); and (b) from YNC7.

Spiliway polymict breccia showing (a) an example of the football sized clasts of high
grade massive sulphide; and (b) the polymict host showing dacite clasts, possibly
basalt at very top-centre, from ~1m away from the above sulphide clast. (No scale
but the large clasts in each plate are football sized.)

Howards basalt breccia (HBB) from (a) NC2 showing foliated, haematitic (upper)
and coherent feldspar porphyritic tetxture (middle and fower); and (b) NC4
showing haematitic (upper) and sericitic (lower) types.

Tvpe 1 sericite+pyrite (quartz) altered quartz crystal volcanic (ARF fype quartz)
from HAB. Examples shown are from rocks logged by W.H. as
volcaniclastics.

Twpe 2 sericite+Mn carbonate+Kspar, plagioclase (Na depleting) destructive
alteration (of dacitic volcaniclastics) from NC4.

Type 2 sericite+Mn carbonate+Kspar, plagioclase (Na depleting) destructive, veiny
1o pervasive alteration associated with base metal mineralisation from YNCS.
Upper sampie is from 18m @ 0.1% Pb, 0.2% Zn and 1.3% Mn; lower two samples
are from 11m @ 0.4% Pb, 0.5% Zn and 3% Mn.

Outcropping massive sulphide lens (tightly anticlinally folded) at Comstock (it
Lyell).

Henty-Comstock horizon interpreted to lie either (a) on or near the upper contact
of the Howards basait (marked by the limestone on the right side of the picture in
this instance); or (b) at the base of the Howards basalt, where it immediately
overlies Na depieting Tvpe 2 (peripheral V.HM.S. footwall type). The base of the
basalt is inilerpreted to be ~ the core block in mid-picture (with basali to the right
and footwall volcaniclastics to the left).

Samples of Henty ore and associated alteration. 384054 assaved 48.3 and 4.3 g/t Au
(different labs) whilst 384055 assayed 71.1 and 13.7 g/t An (different labs). These
samples are further discussed in sections 4.4 and 5.2,
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EL 8/96 - South Henty, encompasses a complex polymodal, east facing sequence of Mt Read
Volcanics bounded to the west and east by major, steep, reverse faults.

The lower part of the sequence comprises thick pumiceous mass flow units derived from explosive
rhyolitic voicanism culminating in a thin but persistent sub aqueous fire fountain basalt-breccta unit
and followed by abundant dacitic sills, emergent cryptodomes and associated volcaniclastic
breccias. These are succeeded upwards, and partly intercalated with, geochemically distinct (Suite
{1} andesitic intrusives, lavas and volcaniclastic breccias interpreted to have formed, in a partly
shallow submarine setting, on a broad stratovolcano centred to the south of EL 8/96. This is
overlain by a transitional sequence of shallow marine limestones, mudstones and dacitic
volcaniclastics punctuated by a second basalt-breccia unit with compositional and textural
similarities to the lower fire fountain basalt. The transitional sequence is succeeded by a thick
series of syn-eruptive, massive feldspar crystal rich andesitic and rhyolitic volcaniclastic
sandstones and local massive rhyolite domes, conformably followed by post-eruptive
resedimented volcaniclastics grading upward to stliciclastic sandstones and conglomerate deposited
in an increasingly shallow water environment.

Two stratigraphic levels within the sequence are recognised to have high potential for volcanic
hosted polymetallic massive sulphide (VHMS) deposits.

The lower horizon, known as the Spillway favourable horizon, is marked by the change from
pumiceous rhyolitic to fire fountain basaltic volcanism; it may be a direct correlate of (or represent
a similar volcanic environment to) the Rosebery-Hercules horizon and is overlain by a polymict
breccia unit which contains rare massive sulphide clasts attesting to synvolcanic VHMS deposition
at about this level.

The upper horizon, termed the Henty-Comstock favourable horizon, is a direct correlate of the
stratigraphic interval which contains small massive sulphide lenses at Henty and Comstock
(respectively, 3km north and 12km south of E1. 8/96) and immediately overlies a very large
VHMS footwall type pyritic alteration zone at Mt Lyell. This honizon contains minor massive
barite-sulphide mineralisation at the southern end of the EL and overlies an incompletely tested

large sericite-pyrite alteration zone, reflected by an aeromagnetic low anomaly, at Lake Newton,
2km to the north.

Secondary potential exists for analogues of the Henty gold deposit where major Middle Cambrian?
faults intersect the Henty-Comstock favourable horizon.

Recommendations are presented for:
* Testing of the Henty-Comstock favourable horizon over the L.ake Newton alteration-
aeromagnetic anomaly by diamond drilling one or more holes.

Further drill testing of the Henty-Comstock horizon away from the aeromagnetic anomaly.

Diamond drilling the Spillway favourable horizon with at least one hole north of Newton Dam
to test a possible source area for re-sedimented massive sulphide clasts and obtain information
on volcanic facies and footwall alteration vectors.

Further mapping, bedrock geochemical sampling and immobile element geochemistry, coupled
with aeromagnetic interpretative modelling, to determine the location and strike extent of the
Spillway favourable horizon south of Newton Dam, followed by initial shaliow core drilling to
elucidate volcanic facies and alteration vectors and develop conceptual targets for deeper
testing.
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The area of EL 8/96 - South Henty has been semi continuously explored by modem methods for
VHMS deposits over the last forty years. Systematic soil geochemical and IP geophysical surveys
culminated in drilling of eight diamond core holes near the "Howard's Anomaly"” horizon up to
1984.

Exploration was re-invigorated, in the early 1990s, by the discovery of several large clasts of high
grade polymetailic massive sulphide in a coarse volcaniclastic breccia exposed in the spillway of
Newton Dam and ore grade sulphide-barite mineralisation at Tyndall Creek. Thisled to
comprehensive coverage by C-horizon (Wacker) geochemical sampling, fixed loop TEM and
helicopter bome high resolution acromagnetic geophysical surveys. In the last several years
Pasminco drilled sixteen diamond core holes totalling 4,413m, mainly to test strike extensions of
the unit containing the "Spillway" sulphide clasts. Aberfoyle drilled five short holes around the
Tyndall Creek barite outcrop and four deep holes totalling 3,119m to test conceptual targets near
the inferred intersection of the Lower Tyndall Group favourable horizon and the Great Lyell Fault.

These intensive exploration programmes were significantly impeded, between 1985 and 1995, by
an EL boundary which ran north-south along AMG 380000E, through the Newton Dam spillway
and oblique to favourable stratigraphy.

The essentially discouraging results of the extensive geochemical and TEM geophysical surveys
suggest that large VHMS deposits do not exist close to the surface and that future exploration of
this area will increasingly involve testing of deep conceptual models. Resolute Samantha
Limited's acquisition of the South Henty area provided a new opportunity for geological
interpretation of the undivided entity.

This report presents an interpretation of volcanic facies and hydrothermal alteration styles, and -
discussion and recommendations for testing of conceptual exploration targets, based on a
programme of detailed diamond drill core re-logging and limited outcrop mapping during the
winter of 1996, Geological interpretation has been greatly enhanced by the large existing database
of major and immobile trace element ("whole rock") analyses of drill core and surface rock
samples and immobile element analyses of (Aberfoyle’s) C-horizon soil samples.

3 REGIONAL GEOLOGY and VOLCANIC FACIES

3.1 Stratigraphic and Structural Overview

The broad structural and volcano-stratigraphic setting of EL8/96 - South Henty as envisaged by
Poltock (1992), is an east facing and dipping segment of Mount Read Volcanics (MRV),
approximately 2km thick, bounded to the west and east by steep west dipping major reverse faults
known as the South Henty Fault (SHF) and Great Lyell Fault (GLF). The volcano-sedimentary
rocks between the faults are considered to comprise an essentially conformable sequence from
Central Volcanic Compiex (CVC) felsic volcanics in the western part, passing stratigraphically up
through Tyndall Group (TG) to siliciclastic turbidites and conglomerates of the Newton Creek
Sandstone (NCS) and Owen Conglomerate (OC) in the east, (Figure 1).

These subdivisions of the MRV and the overlying siliciclastic Denison Group (as summarised by
Corbett, 1975 and 1992) consist of:

Top: Denison Group
- Owen Conglomerate pink bedded pebbly-cobbly siliceous congiomerate and
cross bedded shallow manne sandstone.

Newton Creek Sandstone  thin bedded turbiditic marine siltstone and quartzwacke
with minor interbedded grey quartzite conglomerate.
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Mt Read Volcanics
Tyndall Group mainly shallow marine {eldspar (+/- quartz, pyroxene)
crystal rich volcaniclastic mass flow sandstones and
breccias with fossiliferous limestone and rhyolitic tava
in the lower part and volcanolithic conglomerate in the
upper part.
Base: Central Volcanic Complex  dominantly submarine feldspar phyric rhyolitic-dacitic

lavas, lava domes and pumiceous volcaniclastics,
interlayered with andesites and minor bedded sediments.

There have been several recent mega-structural interpretations of the South Henty area, based
largely on regional magnetic and gravity interpretations (including: Leaman, 1992, 1993, 1994;
Murphy, 1994, and Sharpe, 1993) which suggest faulted internal complexity, but the SHF and
GLF appear to be the only mappable faults which are associated with major stratigraphic
dislocations and the available facing evidence indicates a consistently east younging sequence .

The stratigraphic relationships as currently understood, and the various classifications used by

previous workers, are schematically presented in Figure 2 and discussed in greater detail in
Chapter 3.2. -

Poltock (op cit.), supported by Pb-isotopic data, considered that the stratigraphic base of the
Tyndall Group, including homnblende phyric andesites, was marked by the unit of polymictic
volcaniclastic breccia exposed in the Newton Dam spillway.

This was modified by Quayle (1995, Fig. 12) who recognised a thick package of dacitic sills and
breccias - the "Newton Creek Dacite Zone" - above the "Spillway Conglomerate" and overlain in
turn by an assemblage of andesitic sills, volcaniclastics, limestone and minor black slate which he
termed the "Howard's Anomaly - Anthony Road Andesites Zone". The Anthony Road Andesites
(ARA) are a petrographically and chemically distinct group of hornblende phyric, intrusive and
extrusive, high K andesites and dacites, designated Suite /1 by Crawford et al. (1992) and
restricted to the upper parts of the CVC southeast of the South Henty Fault. In Quayle's scheme,
the base of the Tyndall Group was represented by massive quartz phyric rhyolites stratigraphically
above the limestone-siate units.

Meanwhile, Aberfoyle geologists working on EL 5/85 east of 380000E (eg: Lewis, 1995),
targeted what they considered to be a VHMS favourable horizon at the base of the Tyndall Group
and subdivided it as follows:

Upper TG hematitic/polymictic volcanolithic conglomerate, sandstone and shale.

MiddleTG  massive feldspar+/-quartz crystal nch volcaniclastic sandstone; siltstone and "silica-
carbonate altered" polymictic volcaniclastic breccias.

Lower TG banded to massive carbonate, siltstone, chert and sheared hematitic/chloritic/sericitic
"andesitic” mafic volcanic breccia (="Howard's Tuff").1

More recently, the stratigraphy of the Tyndall Group has been formalised by White and McPhie
{1996) according to the following classification:

Top: Zig Zag Hill Formation post eruptive polymictic volcanolithic conglomerate and
sandstone; PreCambrian siliciclasts in upper parts.

Comstock Formation

Mt Julia Member syn eruptive qtz-feldspar crystal rich (rhyo¥dacitic)

U Imerbedded turbiditic silistones and quartzwacke sandstones below a [ault in the lower part of NC3 were also

assigned to the "epiclastc” {acies of the Lower Tyndall Group but these are now inlerpreted, on the basis of
lithological similarities, to belong to the Newton Creek Sandsione member of Corbett, 1975.
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volcaniclastic sandstone and sub aqueous rhyolitic
domes.

Base: Lynchford Member syn eruptive feldspar crystal rich (andesitic)
volcaniclastic sandstone, lithic breccia, mudstone and
limestone.

3.2 Lithotypes and Volcanic Facies

The following descriptions and facies interpretations are based largely on megascopic observations
of diamond drill cores, augmented by A.J. Crawford's petrographic descriptions in previous
Pasminco and Aberfoyle exploration progress reports, and major and trace eiement analyses.

Graphic core logs are presented in Appendix I, analyses in Appendix II and immobile element x-y
scatterplots in Appendix III. The geological interpretations are graphically represented in Figure 3
(plan) and Figures 6 to 14 (cross sections).

Figure 3 is largely interpretative based on up dip projection of contacts identified in diamond drill
cores, with some backup from limited (1996) surface reconnaissance mapping, previously
reported mapping and previous immobile element bedrock (Wacker) geochemical data.

The lithofacies units are discussed more or less in stratigraphic sequence, from west to east.

Footwall Pumice Breccia (FPB)

A zone, upto about 600m wide immediately east of the SHF, but incompletely intersected by
existing drill holes, appears to be largely occupied by massive feldspar phyric sericitic pumice
breccia units with subordinate to minor beds? of felsic volcanolithic breccias, volcaniclastic
sandstone and mixed provenance (volcaniclastic-metasedimentary) sandstone. They
characteristically consist of ~5-10%, 2mm, fresh, pink feldspar crystals fairly evenly distributed in
a pearly grey-green, wispy-foliated sericitic matrix, with common relicts of disoriented and/or
compacted tube pumice texture (particularly evident on cleavage breaks), but in which original
pumice clast boundaries are seldom preserved. In places there are sparse, <2%, sub rounded rigid
lava clasts to ~50mm of pink, sparsely feldspar phyric, spherulitic? felsic volcanic, (eg: YNC 7 &
8). A minor proportion of these clasts are greyish, moderately silicified and contain upto 2%
pyrite suggesting some pre emplacement alteration. (Plate 1)

Massive pumice breccias appear to exist in several units at least several tens of metres thick with
indications of normally graded tops and variations in lithic clast contents, although a regular
stratigraphic sequence has not been recognised.

They have uniform rhyolitic bulk chemistry, of MRV Suite I affinity (Crawford et al., 1992), with
a narrow compositional range ~71% SiO2 and Ti/Zr ratios 6.1 to 7.5, (Appendix II & [1I).

Their considerable compositional vniformity, massive form and abundant relict pumice suggests a
source associated with large volume, explosive (plinian) eruption(s}. The apparently interbedded,
mass flow type to turbiditic volcaniclastic sandstones and lithic breccias (best exposed in the lower
spillway and near the tunnel at the base of Newton Dam; alsoin YNC 1, 2, 3 & 12) indicate a sub
aqueous environment and deposition either from repeated pumiceous eruptions or (more likely)
repeated mass flows of syn-eruptive pyroclastic and volcanijclastic materials from adjacent
shallower or sub aerial environments; laminated sediments in YNCs ] and 12 contain some
metapelitic sediment.

Alien (1993) considered the pumice breccia exposed at the base of the spillway to be "extremely
similar to the Rosebery-Hercules footwall pumice breccia in appearance, mineralogical
composition and type of lithic clasts, and could be the lateral equivalent of the Rosebery -Hercules
footwall unit. .. If these units are the same, as they appear to be, this establishes the first
correlation through the Central Volcanic Sequence [CVC] and across the Henty Fault.”



Plate 1:

Examples of footwall pumice breccia (FPB) showing typical green or pink
colouration (there is no recognisable geochemical difference between the two
colours).
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In the northern (Y NC9, YNC16) and southern (YNC12, YNC13) dnll holes, and outcrops just
north of Newton Dam, there are massive coherent feldspar phyric dacites, identical in form,
texture and composition to Newton Creek Dacites higher in the sequence, which indicate that this
pumiceous lower stratigraphic zone also includes substantial volumes of dacitic lavas or shallow
sills.

Spitlway Basalt Breccta (SBB)

In the Newton Dam spillway and in several Pasminco drill holes (YNC 6,7,8,9,10,11,12) felsic
pumice breccia is overlain by a chloritic mafic unit of variable thickness and texture ranging from
coarse monomict basaltic breccia to laminated and graded fine grained mafic sandstone; (Plates 2a
& 2b). The breccias typically consist of closely packed, lensoidal-flattened globular, unsorted
and variably sized clasts (mostly 2-100mm, rarely upto 500mm) of dark green. fine grained
chloritic basalt, presumably originally glassy and usually with distinctive darker, fine tear drop
shaped amygdales. Exactly similar rocks have been identified (during 1996 reconnaissance
mapping) in outcrops at 380065E / 5358900N, along the south shore of [Lake Newton east of the
dam to at least 3B0180E, and along the access track 130m NE of the collar of YNC13.

Most of the analysed samples (Appendix 11) are basaltic with <54% Si02, Ti/Zr and P20s/TiO2
ratios in the ranges 29 - 54 and 0.1 - 0.3 respectively. They have high Fe2O3 at 7.5 - 11.7% but
unusualtly low MgO at 2.4 - 5%. They are somewhat enigmatic in terms of MRV geochemical
classification and there are no direct analogues in the analyses presented by Crawford et al. (1992)
but could represent either the mafic end members of Suite 1 or the low P205/T102 end of Suite 11,
The range of Ti/Zr ratios is significantly lower than that for Suites [V and V, (88-107 and 90-150
respectively).

The mafic breccias at the spillway and in YNC7 have been texturally interpreted by Allen (1993) as
proximal to medial basaltic fire fountain deposits in which fragmentation was associated with high
discharge rates and magma fountaining from sub aqueous vent(s), probably not more than ~2-3km
distant. Allen (op cit.) observed an empirical and spatial association between such mafic fire
fountain breccias and VHMS deposits at Benambra, Hokuroku and Skellefte and speculated that
the extensional structural setting favouring high magma discharge rates from fault conduits was
also conducive to synvolcanic mineralisation. Therein is an implication that the same faults served
to focus hydrothermal and magma conduits, and that VHMS deposits may be expected close to fire
fountain vents.

The vent areas of sub aqueous fire fountain basalts are characterised by thick piles of massive
breccia intruded by coherent feeder dykes and sills, (Allen, op cit.). At South Henty the SBB
mafic unit is, somewhat equivocally, thinner and contains a higher proportion of bedded, re-
sedimented fine mafic sandstone to the north; particularly in YNCs 8,9 & 10. Several of the
northern dnii holes intersected impure, somewhat polymictic but mafic dominated breccias -
undoubtedly of mixed provenance and re-sedimented mass flow origin - notably in the upper parts
of the mafic unit. The greatest known thickness of ~65m is 1km along strike north of the Newton
Dam, in YNC11, where the unit is dominated by massive breccias and possible coherent lavas and
is double the thickness of that in YNC7, the nearest hole 250m further north. In YNC12, 500m
south of the spillway, basalts of similar composition are almost entirely coherent, and possibly
intrusive, apart from 20cm of possible fine hyaloclastite at the base? of the unit above 35.9m,
(Quayle, 1995). The exposures pear YNC13 are also of dominantly coherent and minor
hyaloclastite? facies. The skeletal information therefore suggests possible vents between YNC11
and the dam, and/or to the south near YNCs 12 & 13.

The SBB(and especially the trinity: FPB-SBB-SPB) is a persistent and distinctive stratigraphic
marker. The outcrops along the lake shore east of the dam are consistent with local ENE bedding
trends in the overlying polymict breccias and sandstones and strongly suggest that the apparent
offset between the NNW trend north of the lake and the southward trend south of the spiliway is
due to an asymmnetric fold.
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Plate 2a & b:  Examples of spillway basalt breccia (SBB) from (a) outcrop in the spillway to the
Lake Newton dam (large basalt clast is 10cm long); and (b) from YNC7.
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Spillway Polymictic Breccias (SPB)

In the spillway of Newton Dam, the SBB is conformably overlain by a series of polymict
volcanolithic mass flow breccias and normally graded sandstones (SPB) with a combined
thickness of ~40m. The clasts are dominated by feldspar phyric dacite (similar to NCD and dacites
which exist amongst FPB rhyolitic pumice breccia lower in the sequence)} with lesser amygdaloidal
basalt (denved from SBB), fine grained siliceous, micro spherulitic and sparsely quartz phyric
felsic lava (Plate 3b), and rare massive sulphide clasts of enigmatic origin (Plate 3a).

These were described in some detail by Allen (1993) who interpreted them as mass flows
generated by collapse of an actively fragmenting dacite cryptodome, subjacent felsic pyroclastic
and mafic volcaniclastic debris and a sea floor massive sulphide lens, in a proximal (volcanic
centre) to medial facies association, probably within 5km of the spillway. Allen (op cit.) noted
"several examples of planar to trough cross bedding .. in the graded sandy top" of the upper mass
flow unit (containing the sulphide clasts) which suggested volcaniclastic transport "direction from
NW to SE down the plunge of the local fold.” This is not favourable for exploration for the
source of the sulphide clasts (because it would be eroded away - above the present land surface)
but Allen remained optimistic noting that "travel paths of mass flows can be complex” and, having
identified a VHMS favourable horizon, there was a likelthood that there was more than one
massive sulphide deposit on it.

The there is no mystery in the source of the abundant dacitic clasts - there are numerous dacitic
domes of this composition scattered throughout the sequence in the South Henty area and the
clasts in SPB could literally have come from anywhere. Likewise the basalt clasts which have an
obvious source in the immediately underlying and extensive SBB.

However, the source of fine grained siliceous, micro spherulitic and sparsely quartz phyric felsic
lava clasts remains obscure. Two analyses of such clasts from the SPB (31488 & 624443,
Appendices II-g & 1I-h) have compositions fairly similar to the range of FPB (Appendix II-b),
albeit with slightly higher Na20, and (hitherto unrecognised) coherent facies magmatically
associated with the FPB pumiceous explosive eruptions are a possible source. As noted, both
have fairly high Na2QO and low Al (alteration indices: Ishikawa et al., 1976) and 31488 was
described by A_.J.Crawford (Appendix 7 in: Quayle, 1993) as moderately silicified rhyolite
containing albitised plagioclase. Albitisation is highly unlikely in the footwail alteration system of
a VHMS deposit (more likely in the hanging wall sequence) and this slender evidence suggests
that there is no particuiar exploration significance in determining the source of rhyolite clasts (ie:
the rhyolitic source was not necessarily proximal to the re-sedimented massive sulphide deposit)
although if it turned out to be unique it could indicate a general direction of transport.

Similar polymict breccias exist above the SBB intersected in YNCs 6,7, 8,9, 10 & 11, between
one and two kilometres along strike to the north of the spillway, and also at higher stratigraphic
levels amongst NCD units in YNCs 4, 5,8 & 10. The composite maximum thickness appears to
be in the order of ~50m - broadly comparable with that in the spillway - but individual units are in
the range ~5-30m thick and the stratigraphy is dissected and inflated by NCD sills and domes.
Accordingly it is difficult to make confident hole to hole correlation of individual polymictic mass
flow units and to attempt analysis of transport directions based on thickness and maximum clast
size. Probably tbe only sub-unit which can be reliably correlated is that immediately overlying the
SBB. In YNCl11, the nearest hole ~1km north of the spillway, the polymict unit immediately
above SBB is dramatically thinned to two sub units totalling ~10m which are lithic sandstones
with maximum clast size of 15mm, rather than coarse breccias observed in the spiliway. This,
very uncertain, evidence suggests south to north transport. However, in YNC7, 200m to the
north, and other northern holes, the polymict breccias also contain clasts upto ~100mm size
indicating either a multitude of sources or a problem in correlation due to lateral impersistence of
SPB sub-units. Both are equally likely. It is considered that interpretations of mass flow
transport directions based on thickness and maximum clast size variations in the SPB are likely to
be highly inconclusive.
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Plate 3a & 3b:

Spillway polymict breccia showing (a) an example of the football sized clasts of high
grade massive sulphide; and (b) the polymict host showing dacite clasts, possibly
basalt at very top-centre, from ~1m away from the above sulphide clast. (No scale
but the large clasts in each plate are football sized.)



Newton Creek Dacites (NCD) 260143
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Voluminous bodies of feldspar phyric to almost aphyric coherent dacite and associated monornict
hyaloclastic breccias, cumulatively apto about 250m thick, exist in the zone stratigraphically
above, and partly intercalated with, the Spiltway Polymict Breccias. The coherent units range
from «<10m to >100m in thickness (eg: YNC 6 & 9) and in places have peperitic top (eastern)
contacts indicating at least partial emplacement as sills. This is consistent with the existence of
polymict breccias, similar to SPB, at stratigraphic levels well above the SBB (eg: YNCS5) and the
interpretation of Allen (1993) that intrusive dacite sills and cryptodomes greatly "inflated" the
volcaniclastic stratigraphy. However there are significant units of monomict dacitic hyaloclastite
breccias and lesser volcaniclastic sandstones which indicate that significant volumes of dacitic
magma were also erupted and at least locally re-sedimented.

The coherent dacites are megascopically bland and typically have 2-15%, 1-2mm grey, tabular,
slightly glomeroporphyritic plagioclase phenocrysts evenly distributed in a blurry, fine grained,
variably sericitised or relict mircro-poikilitic devitrified matrix.

They have ordinary CVC-Suite I compositions with a fairly broad range of SiO2 contents (59-
69%) but a narrow range of Ti/Zr ratios (12-15) and are clearly distinguishable from Suite 1l rhyo-
dacites (ARF) by P205/TiO2 ratios and Zr contents (>180ppm).

Anthony Road Andesites - Suite ][I (ARH, ARA, ARF, ARC)

The NCD occupy a stratigraphic thickness of about 50-250m above the SBB and are succeeded
upwards by a 23km long stratiform body of distinctive rhyo-dacitic, coarse quartz-feldspar
porphyry (ARF) upto about 200m thick. It is typically coherent and massive consisting of 10-
15%, 1-3mm tabular, somewhat glomeroporphyritic plagioclase, ~5%, 2-4mm rounded/resorbed
quartz, and sparse chloritised relict skeletal/prismatic mafic phenocrysts in a fine grained dark
brownish-grey glassy? or quartzo-feldspathic matrix with accessory granular magnetite. A large
proportion of the quartz phenocrysts are crowded with unmistakable small {~0.1-0.2mm) spherical
white and green (melt?) inclusions.

Several analyses of ARF (Appendix 1i-b and Figures 21 & 22) show a tight compositional range
of ~67% S§i02, 13 Ti/Zr and 0.5-0.6 P205/T102 which clearly distinguishes it to be of MRV
Suite I1 (Crawford et al., 1992).2

In most exposures (HA7, YNC4, YNC10 and outcrops north and south of Lake Newton) the
ARF unit appears to be coherent and the upper contact in YNC10 (although confounded by
carbonate-chlorite veining) is vaguely pepentic, suggesting emplacement as an intrusive sill
although the gross morphology is equally consistent with an extrusive emplacement.

In HAR, however, there are unequivocal variations in proportions of the distinctive quartz crystals
and relict bedding which, despite the strong alteration overprint, indicate that the ARF porphyry
was at least partly erupted and volcaniclastically re-sedimented. (Plate 5)

Up sequence from the ARF unit, and particularly to the south (although the one kilometre of strike
between HA7 and HAs 1 & 2 is not drilled and not well mapped) there are voluminous feldspar
phyric coherent andesites and andesitic volcaniclastics (ARA and ARC) which also have high
P20s/TiO2 and are of Suite II affinity. Volcaniclastics seem to be more prominent near the
stratigraphic top of the sequence where they are intercalated with laterally impersistent massive to
bedded limestone, limestone breccia and calcareous volcaniclastic sandstone-breccia.

In Newton Creek west of the Newton Dam spillway and in the road cutting just north of the dam,
there are outcrops of massive feldspar-(homblende-quartz) andesitic porphyry (ARH) which
appear to extend as bulbous masses to the northwest and south (mapping by Poltock, 1992 and

2 The ARF intersections in YNCs 4 & 10 werc interpreted by Quayie (1993, 1995; understandably on the
basis of their quartz phyric nature} as sills relaled to rhyolitic lavas in the stratigraphically higher Mt Julia Member
of the Tyndall Group. However, the quartz phenocrvsts have different form 1o those in the Mt Julia Member and the
P205/Ti02 ratio is quite diagnostic.
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aeromagnetic interpretation, Figures 4a & 4b). The contact in the spillway against FPB is sharp,
steep and probably intrusive, (cf: Allen, 1993). Similarly coherent but narrower, apparently
intrusive, bodies exist in YNCs 12 & 13.  These also have high (=0.35) P205/TiO2 ratios
similar to Suite I, (Figure 22) although their range of SiO2 is at the low end of the Crawford et al.
(1992) field. The mean compositions of ARA and ARH analyses (Appendix [I-c) are virtually
identical. Both the ARH and ARA lithotypes contain sparse quartz phenocrysts of the distinctive
shape and inclusion rich character of those in ARF.

Their geochemical affinity and distinctive, durable quartz phenocrysts strongty suggest that these
lithotypes (ARF, ARA, ARC and ARH) are magmatically related and they are here collectively
referred to as Anthony Road Andesites although a range of compositions from basalt to dacite are
represented.

The ARF and ARA-ARC units are the most laterally extensive of the Suite I volcanics, they
include at least some eruptive lithofacies and are stratigraphically restricted to the zone between the
SBB and HBB; no Suite 11 eruptive rocks have been recognised higher or lower in the sequence in
this area. The ARH feldspar-homblende porphyries, by contrast, appear to be entirely intrusive
and are most abundant Jow in the stratigraphic sequence, amongst FPB and cutting across SBB in
the vicinity of Newton Dam and southwards; they are likely to represent co-magmatic feeder
stocks and dykes associated with the higher level andesites. Leaman (1993, p. 9-10) recognised
reversely magnetised andesites low in the ARA pile near the southern boundary of EL 896 which
he considered could indicate "true time" stratigraphic correlations.

The marked thinning of the Suite IT assemblage northwards (from >750m at 5357500N to <50m
al 5360500N; most dramatic at ~5359200N) is interpreted to be due to lateral thinning off the
flanks of a broad submarine strato-volcano which may have been centred around the southern
boundary of EL 8/96. This model is consistent with the lithofacies of the Suite Il assemblage and
could also account for the limestone units of variable thickness and persistence which may have
formed in shallower marne settings around the shoulders of the volcano. An alternative model
involving (NE trending and south side down displacement) synvolcanic growth fault(s) under
Lake Newton, invoked by MacDonald (1995), could partly account for the thickening but it is not
supported by the outcrop pattern of SBB just east of Newton Dam which implies that its apparent
strike offset is due to {olding rather than brittle extensional faulting.

The limestone, limestone breccias and calcareous andesitic volcaniclastic units associated with the
upper zone of ARA etc. appear to be laterally impersistent and of variable thickness. They are
most prominent, with a stratigraphic thickness of =100m, at shallow depth in HA3, yet are are
absent in NC4 300m to the north and 150m down dip (Figure 5). They are fairly minorin YNCs
10, 5 & 6 about 2km further north (no data between) and again prominent, ~80m thick, in
YNCI6, another 500m to the north. These variations may be due to deposition from channelised
mass flows originating on the inferred strato-volcano to the south; another andesitic eruptive centre
to the north may be weakly inferred from YNC16.

The existence of thick coherent dacite and dacitic volcaniclastics in this stratigraphic position in
NC4 indicates that NCD type lavas continued to erupt, and were intercalated with Suite I]
andesites, during the formation of the ARA strato-volcano; constructional dacitic cryptodomes
may have exerted topographtc controls on andesitic mass flow volcaniclastic and carbonate
sedimentation.

Howard's Basalt Breccia (HBB)

Overlying the Suite II Anthony Road Andesites and etc. (and stratigraphically equivalent dacites in
NC4) is a thin basaltic unit which is known to extend for at least 1.2km along the southeastern arm
of Lake Newton (from NC1 to NC4) and is also present near the top of YNC4, 1.5km further
northwest.

Itis variably green-chloritic, purplish-hematitic and buff coloured-sericitic and is typically very

strained with a semi mylonitic fabric which obscures original textures. In the best preserved
examples {eg: NC2 469-474m & 478-491m) it consists of closely packed flattened-lensoidal,
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Plate 4a & 4b: Howards basalt breccia (HBB) from (a) NC2 showing foliated, haematitic (upper)
and coherent feldspar porphyritic texture (middle and lower); and (b) NC4
showing haematitic (upper) and sericitic (lower) types.

boae
t

[

e



350146

globular and swallow-tailed, somewhat fluidal clasts of fine grained dark green chioritic basalt
with small teardrop shaped dark chloritic? amygdales or altered mafic micro phenocrysts, (Plates
4a and 4b). The clast size is variable, mostly in the range 10-40mm and rarely upto ~50cm. The
monomictic basalt breccias are in places associated with fine mafic volcaniclastic sandstone and in
NC'1 there are apparently coherent, possibly pillowed units, and probable small sill & dyke
intrusives. Some of the volcaniclastic types have significant carbonate (calcite) in the matrix and
there are impure variants which are generally sericitic and contain relict quartz crystals indicating
mixed mafic-felsic provenances.

The flattened-fluidal basait clast rich breccias have very similar textures to the Spillway Basalt
Breccia (SBB) and are reasonably inferred to have been deposited from similar “fire fountain”
eruptions. Like the SBB, the HBB is extremely stratigraphically restricted; it appears abruptly in
the sequence and mafic materials derived from it are not represented to any significant degree in the
overlying volcaniclastics. The SBB and HBB share similar ranges for major and immobile trace
element compositions (Appendix 1I-f and Figures 21 & 22), they have similar low MgQ, are
similarly enigmatic in terms of the MRV geochemical classification of Crawford et al., 1992 and
have low magnetic susceptibilities. Despite these similarities in SBB and HBB, there is no
stratigraphic symmetry to suggest repetition of a single fire fountain basalt unit by folding; they
occupy quite separate stratigraphic settings and, as stated elsewhere, the facing evidence points to
a consistently east younging sequence. The base of HBB marks the stratigraphically uppermost
limit of Suite 11 volcanics.

Previous explorers have variously referred to HBB as "strongly hematitic chioritised tuffaceous
sediments" (Purvis et al., 1983), "Howard's Anomaly Alteration: intense pervasive hematite-
calcite and/or chlorite alteration..... of felsic host rocks” (Sharpe, 1992), "Howard's Tuff: a mixed
sequence of strongly sheared and altered felsic lavas, polymict coarse lapilli volcaniclastics and
andesitic lava breccias" (Lewis, 1995) and "Howard's Fault" (Lewis, 1995, Plate LMarg51).

HBB has undoubtedly been a focus for strain and incipient mylonitisation which has partly
obscured primary fabrics (and was probably associated with patchy hematite alteration) butitisa
compositionally distinctive and fairly persistent eruptive volcanic unit. ts present recognition as a
probable fire fountain basaltic marker unit has implications (discussed by Allen, 1993) for the
VHMS prospectivity at this stratigraphic level.

If, as Allen (op cit.) suggests, VHMS deposits exist near the vent facies of fire fountain basalts it
is worth considering where the HBB vent(s) may have been. HBB appears to thicken from ~40m
in NC4 to ~80m in HA3, 400m to the south: in HA6, 500m further south it is at least 30m thick
but the top contact is faulted and true thickness may be greater. In NC1, at the southern extreme,
logging by G.MacDonald infers a thickness totalling ~300m in at least two basaltic units {which is
probably exaggerated by the hole dnilling nearly down the dip) but which include significant
coherent basaltic intrusive phases and possible pillowed lavas. HBB appears to be terminated by a
fault? at Tyndall Creek and is not present at shallow depth in HAS. The information is rather scant
but can be construed to indicate thickening southwards to a proximal vent facies near the deep
intercept in NC1.

Lynchford Member
Limestones, Mudstones and Felsic volcaniclastics (LML, LMS & LMD)

White and McPhie (1996, Fig. 3) did not differentiate HBB from the underlying Suite Il Anthony
Road Andesites but placed the base of the Lynchford Member in the Anthony Road area at the base
of carbonates "also interbedded with the underlying andesitic rocks". This created a bit of a
quandary because otherwise indistinguishable carbonates exist both below and above HBB, as
shown in Figures 2 & 5, and those below are interlayered with Suite 11 andesites. Limestones,
mudstones and dacitic volcaniclastics essentially form a sedimentation continuum between the
waning Suite Il ARA eruptions and the onset of massive, crystal rich resedimented volcaniclastic
sandstones which characterise the Comstock Formation of the (lower) Tyndall Group. The HBB
essentially lies amidst this limestone-mudstone-dacitic volcaniclastic continuum. The Lynchford
Member thus includes a very mixed bag of normal sediments, fire fountain basalt, dacitic
volcaniclastics and andesitic (Suite I) feldspar crystal rich sandstones. For the purposes of this
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report, the base of the Lynchford Member is arbitrarily taken to be the top of Suite [f ARA
volcanics or (where they are not present) the base of normal clastic limestone-mudstone sediments.
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South of Newton Creek, in drill holes NC2, NC4 and HA3, lithologies immediately above HBB
are diverse massive to sandy limestone or dacitic volcaniclastic breccia, sandstone and minor
siltstone totalling about 10m to 40m thickness. Stmilar lithologies exist at this level in NC3 which
just missed intersecting HBB (Figure 7). No limestones are evident in NC2 but they are very
prominent at about this level in NC1 800m further south. North of Newton Creek, limestones
and mudstones are present in YNCs 10, 5, & 16 but in nearby YNC4 the HBB lies directly on
Suite 11 type ARF porphyry.

A considerable variety of carbonate rocks exist in the Lynchford Member. They include grey,
white and pink (hematitic) massive to foliated marble and dolomitic marble, limestone, limestone
breccias (some with fossiliferous limestone clasts), limy sandstones and volcaniclastic sediments
with carbonate in the matrix or commonly remobilised into cleavage parallel veins and bands. The
massive limestones locally contain fragmentary trilobite and echinoid fossils suggesting deposition
in, or re-sedimentation {rom, shallow marine environments, (Calver, 1996).

The mixed carbonate-volcaniclastic sediments have at times been previously interpreted as
hematite-calcite and/or chlorite altered volcanics (eg: Sharpe, 1992). However, in consideration
of their fossil content, the laterally wide spread of calcareous lithologies ( potentially over 19km of
strike between Comstock and Henty Mine) and the association with volcaniclastically starved
laminated mudstones in a sequence which appears to represent the waning stages of Suite 1 CVC
and Suite II ARA volcanism deposited during the transition to 2 relatively shallow near shore
environment and Tyndall Group syn-eruptive volcaniclastic sedimentation (White & McPhie,
1996), there is no strong evidence to regard the carbonate-volcanic rocks as anything otber than
part of the spectrum of normal biogenic sedimentary limestones and volcaniclastics, with some
structural modifications.

In NC3 and NC4 there are two major units of limestone-mudstone-felsic volcaniclastics, above
HBB, separated by a 15-35m thick feldspar crystal rich volcamclastic sandstone (described
below). The upper unit includes monomict dacitic breccias and possible peperitic hyaloclastite of
similar composition to NCD; which indicate that dacites of this type continued to erupt at least up
to the middle part of the Lynchford Member beyond which they appear to have been swamped by
Tyndall Group syn-eruptive mass flow sedimentation.

The presence of polymictic lithic breccias with broadly rhyolitic composition and distinct relict tube
pumice clasts (NC3, 628-653m) also indicates some reworking of volcaniclastic deposits from a
provenance similar to that of the FPB and SPB lower in the sequence. The possibility that these
are derived from early Mt Julia Member type explosive eruptions is not discounted but considered
less likely as such eruptions are usually of large volume and generate thick volcaniclastic deposits.
This interpretation is faintly supported by the limited geochemical data from rhyolitic pumice
breccia in the Lynchford Member (eg: analyses 628107, 628114; Appendix 11-)) indicating Zr
levels >300ppm which are similar to those in FPB but higher than the range for coherent MJR

(cf: Figure 21).

Crystal nich volcaniclastics (LMX)

Massive to diffusely bedded feldspar crystal rich andesitic volcaniclastic sandstones with 1-15%,
2-50mm, matrix supported lithic clasts (of quartz-feldspar phyric rhyolite, cherty siltstone and
dark feldspar phyric andesite) form the bulk of the Lynchford Member in the South Henty area
(White & McPhie, 1996).

They are of Suite I type andesitic composition and were deposited in shallow to moderate depths
(below storm wave base) from subaqueous mass flows derived from umdentified shallow marine
or subaerial explosive volcanic eruptions. They characteristically have blotchy to banded pink and
green colour, contain upto a few percent magnetite and have relatively high magnetic
susceptibilities (bulk susceptibility upto 0.0025 cgs.; Leaman, 1994).

In NC3 and NC4 there are two units of similar appearance separated by mixed limestone and felsic
volcaniclastics: the lower unit is 15-35m thick (with Ti/Zr 22-39 and Zr <200ppm); the upper unit
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is ~60m thick (and possibly distinguishable by a Jower range of Ti/Zr 21-30 and Zr >200ppm).
The lower unit appears to pinch out southwards and is not recognised in NCs 1 & 2.

Mt Julia Member (MJX and MIR)

Conformably overlying the feldspar crystal rich (upper) LMX in the NC 1-4 driil holes isa
sequence, at least 120m thick, of quartz+feldspar crystal rich volcaniclastic massive sandstone and
lithic sandstone with minor graded-bedded fine sandstone-siltstone in the upper part (MJX).
These rocks have Ti/Zr ratio of <15 and represent the upward change from andesitic to rhyolitic
volcanism within the Comstock Formation, (White & McPhie, 1996). The mode and environment
of deposition were similar to LMX crystal rich volcaniclastics.

North of Newton Creek, the stratigraphic level above HBB (elsewhere occupied by LMX etc.)
contains a large body of pinkish brown to grey quartz-feldspar phyric spherulitic rhyolite (MJR)
which is well exposed in outcrops along the dam access road, in the Henty Canal near 5360000N
and in the upper parts of YNCs 5 & 16. Samples from this unit have very high SiO2 (>73%) and
low P20s/TiO2 characteristic of Suite I lavas which, together with different form of quartz
phenocrysts, clearly distinguishes it from the ARF quartz-feldspar porphyry of Suite 1l affinity.

It mainly appears to be massive and coherent but there are some associated autoclastic and
hyaloclastic coarse to fine breccias of similar composition which unequivocally indicate that it was
at least partly eruptive, not entirely intrusive. The dominantly coherent facies, generally
stratabound form and the abrupt termination just north of the Newton Creek Pump Station,
suggest emplacement as a constructional subaqueous? dome complex. A thin intercept of LMX
type crystal rich sandstone exists in the upper part of YNC6, presumably under MIR, but it
generally appears that the rhyolite domes have exerted topographic control on the thickness of
LMX units. This suggests that MJR rhyolitic eruptions were partly coeval with LMX syn-eruptive
andesitic volcaniclastic sedimentation.

Zig Zao Hill Formation, Newion Creek Sandstone and Owen Conolomerate

These geological formations make up an essentially conformable sequence of post eruptive
sediments deposited in shallow marine to subaerial environments following the cessation of large
volume explosive volcanic eruptions associated with the Lynchford and Mt Julia Members in the
Tyndall Group. The Zig Zag Hill formation consists mainly of re-worked, well rounded
volcanolithic conglomerate and sandstone with an increasing proportion of siliciclastic,
PreCambrian continentally derived materials toward the top {White and McPhie, 1996).

The Newion Creek Sandstone and Owen Conglomerate are virtually entirely of continental
provenance reflecting continued uplift of PreCambrian basement during the late Cambrian period.

This post eruptive sequence is generally regarded as having low potential for syavolcanic massive
sulphide mineralisation. Parts of the Newton Creek Sandstone member were intersected in the
lower parts of NCs 2 & 3, which inadvertently? drilled through the Great Lyell Fault (or related
structure/s), but have not been examined in detail.

3.3 Synthesis of Volcanic Lithofacies and Palaeo volcanology

The earliest eruptions recorded in the volcanic sequence at South Henty were explosive rhyolitic
eruptions, from as yet unknown but relatively shallow water (<1000m, McPhie and Allen. 1992)
or sub-aerial vents, which generated large volumes of pumiceous pyroclastics deposited in thick
massive to graded units by sub-aqueous mass flows. These were intercalated with minor massive
to bedded volcaniclastic sandstones and lithic breccias partly derived from intrabasinal dacitic to
rhyolitic sources with minor extrabasinal pelitic metamorphic input. Water depth of the
depositional environment is not well constrained.

Rhyolitic explosive volcanism was succeeded by subaqueous basaltic fire fountain eruptions
which deposited a thin but laterally extensive unit of mainly monomict basaltic breccia and mafic
volcaniclastic sandstone.
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Volcanism continned with intrusion and eruption of dacitic sills and cryptodomes which developed
constructional features in sea floor palaeo topography, generated large volumes of unstable dacitic
hyaloclastic debris and activated submarine mass flows to deposit polymictic volcaniclastic
breccias and sandstones including pumiceous, rhyolitic, basaltic and rare massive sulphide clasts
from the underlying stratigraphy. The resulting sequence of dacitic sills, domes, dacitic breccias
and polymictic volcaniclastics attained a thickness of ~400m, dominated by intrusive coherent
facies.

Intrusion of a distinctive group of high P205 andesitic to rhyo-dacitic (Suite I1) magmas led 1o
construction of a broad strato-volcano in a shallow? marine setting centred south of (the present
location of) Newton Creek. Limestones formed on the shallower shoulders of the strato-volcano
and contributed carbonate detritus to mixed andesitic volcaniclastic sediments deposited off the
northern flanks and locally intercalated with or overlain by volcaniclastics and sills associated with
continuing dacitic volcantsm.

There followed another phase of basaltic volcanism which had compositional and eruptive
similarities to the lower fire fountain basalt and marked the cessation of Suite II eruptions.
Continuing local, shallow marine? limestone-mudstone-dacitic volcaniclastic sedimentation was
abruptly overwhelmed by the inception of thick, crystal rich, syn-eruptive mass flow type
volcaniclastic deposits derived from extra basinal andesitic to rhyolitic explosive eruptions and
formation of an intrabasinal rhyotitic dome complex. Cessation of volcanism was followed by a
period of post eruptive re-sedimentation of volcanolithic detritus in shallow marine to subaerial
alluvial fan environments which gradually became dominated by siliciclastic sedimentation from
progressive uplift of PreCambrian continental basement.

4 ALTERATION

Hydrothermal alteration is, metaphorically, the footprint left by hydrothermal fluid in its passage
through rock. Large synvolcanic sulphide deposits involve large volumes of hydrothermal fluid
and the potential for tracing alteration trails through the rock sequence is a fundamenta] technique
in exploration for VHMS deposits, {Large, 1992a and 1992b). 1t is important to map alteration
zonation and discriminate spatially and temporally overlapping alteration systems, to recognise the
large and potentially productive hydrothermal systems and to enable prioritisation of exploration.
That task is rarely simple, in ancient volcanic sequences, where the overprinting effects of
synvolcanic hydrothermal, diagenetic and metamorphic alteration generally confound the pattern.

In the South Henty area, three possibly significant types of alteration have been recognised but
only partly delineated.
They are summarised as:

Tvpe 1 Sericite+pyrite( +/-quartz) plagioclase destructive, pervasive, synvolcanic? alteration.

Type 2 Sericite+Mn carbonate+ Kspar, plagioclase destructive, pervasive to veiny, synvolcanic
or deformationrelated alteration.

Type 3 Quariz+sericite+pyrite, not plagioclase destructive veiny to semi pervasive, structurally
controlled(faulr associated) alteration.

A fourth alteration style (Type 4) has not been observed in situ at South Henty but is worth
looking for, given the proximity of gold deposits associated with this style of silicification at
Henty and (presumably) Mt Julia prospects, respectively 2km and 0.5km to the north.

Tvpe 4 Pervasive silicification associated with Henty MQ mineralisation and Comstock Chert

 These styles of alteration and their possible significance in relation to mineral deposits are

discussed below. The approach to interpretation is largely empirical, based on megascopic
examination of drill core supported by wholerock analyses with a focus on immobiie elements to
identify the precursors and estimate chemical changes of altered volcanic host rocks. There are
manifold references to rock samples, analyses, scatterplots and mass change calculations presented
in Appendices Il and 1II. Appendix II-b also lists the hole number and depth of drill core samples.
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4.1 Type 1 Sericitet+pyrite (+/-quartz), plagioclase destructive, 3¢
pervasive, synvolcanic? alteration.

This type of alteration exists in association with the Suite II ARF quartz feldspar porphyry with its
best development in drill holes HA 7 and 8 (Plate 5), under the middle of Lake Newton and and
sparse exposures at the western contact of the porphyry on the lake shore near 380200E
5358850N (Figure 3). A possibly related type of sericite alteration which is feldspar destructive
but not pyritic exists at the margins of the quartz feldspar porphyry at its northern extreme in holes
YNC 4 and 10 suggesting that this (sub)type of alteration may be fairly extensive around the
boundary of the porphyry.

The Type 1 altered rocks in HAs 7 & 8 consist of well preserved distinctive rounded quartz
crystals in a variably massive to foliated light grey, fine grained quartz-sericite ground mass dusted
with 2-5% disseminated fine pyrite. Formerly abundant plagioclase phenocrysts were virtually
totally destroyed; only in the best preserved examples (384039, App. I1-b) are they represented by
relict blurry greenish patches of sericite. In these cases, the matrix has a bland pinkish grey colour
and amorphous-unfoliated appearance suggesting presence of some fine grained K-feldspar. This
is supported by analyses showing high K/Al ratios (eg: 384038, 384039) which suggest that
sericite alone could not account for the K20 levels. This type of alteration in ARF is magnetite
destructive and associated with marked reduction of magnetic susceptibility.

The distinctive quartz phenocrysts (see also: Ch.3.2, ARF), the tight range of Ti/Zr ratios (App.
[1-b and Figure 21, App. 1II-b) and the spatial distribution of Type 1 alteration permiits confident
selection of a "least altered” precursor from the unaltered intercept in YNC10 and outcrops south
of Lake Newton (384090 & 623056) for comparison with the altered examples. Average
compositions of available analyses for litho-geochemical groups H and H1 (unaltered and Type 1
altered ARF porphyries; cf: App.11-d) are tabulated in Appendix I1-c.

Mass change calculations comparing groups H and H1 (see Appendix 1lI-a for explanatory notes)
indicate that Type 1 alteration (in HAs 7 and 8) involved slight gain in $i02 and S, and relatively
major gain of 6g/100g K20 exactly offset by loss of Na20 and slight loss of MgO, for a nett mass
gain of ~5g/100g; other components including Fe203 were not significantly changed.

Strong Na20 depletion and SiO2 gain is characteristic of the footwall alteration zones of several
Australian VHMS deposits including Hellyer (Gemmel and Large, 1992) and Thalanga
(Herrmann, 1994). Both of these systems appear to have been associated with very high SiO2
gains in the proximal alteration zones (upto 95g/100g at Hellyer and 40g/100g at Thalanga. The
mass changes at Lake Newton seem modest by comparison but nevertheless are almost directly
equivalent to those of the peripheral "stringer envelope zone" beneath the Hellyer deposit (Gemmel
and Large, 1992 Fig: 11B).

The alteration zone at Lake Newton has significant but open ended extent (=200m strike, >150m
width and >200m depth ~ 15Mt) and contains widespread anomalous traces of base metals and
gold (eg: HAB: 250m @ 0.2%Zn including 82m @ 0.04g/tAu, HA7: 60m @ 0.06%Zn). The
quantity of Na2QO apparently removed from the known extent of this system is estimated at ~1Mt.
This obviously required 2 fairly energetic system and a large volume of fluid. Furthermore, the
Lake Newton alteration zone, as far as it is known, is associated with a larger mushroom shaped
aeromagnetic "low" anomaly which appears to cut across otherwise magnetic rock units and
terminate to the east at about the level of the Howard's Basalt Breccia in the Lynchford Member.

This set up bears some of the hallmarks of footwall alteration systems associated with VHMS
deposits.

The low Cu/Zn ratio and widely disseminated trace zinc mineralisation suggest it may represent the
peripheral, low temperature part of a zoned system or, alternatively, a relatively weak system
which may not have had the power to produce a significant deposit. However, in terms of
alteration vectors, the increase in pyrite and {(more subtly) degree of Na20 depletion from HA7 to
HAB indicate increasing alteration intensity northwards. HAS8 passed along the southern edge of
the crosscutting "stem" of the mushroom shaped aeromagnetic low - it is reasonable to speculate
that 1t just missed the most intense core of the alteration zone.
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Type 1 sericitet+pyrite (+quartz) altered quartz crystal volcanic (ARF type quartz)
from HAS8. Examples shown are from rocks logged by W.H. as
volcaniclastics.

Type 2 sericite+Mn carbonate+Kspar, plagioclase (Na depleting) destructive
alteration (of dacitic volcaniclastics) from NC4.
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Although much of the altered porphyry in HAs 7 & 8 was coherent, there are unequivocal relict
clastic fabnics in HA8 which suggest that fluid flow may have been partly focussed in permeable
volcaniclastic units. Otherwise, there is no obvious facies or structural feature to suggest a reason
for the location of this alteration zone.

By comparison, the alteration at the lower margin of ARF in YNC10 (384090 cf. 384091)
involved significant loss of Si02 (-11g/100g) and total loss of Na20 offset by gains ~5g/100g of
both CaQ and K20 for a nett loss ~8g/100g. This is a rather different pattern of mass changes to
that in HA7 and HAS, essentially reflecting sericitisation of feldspars and resultant loss of silica
without significant pyritisation. The full lateral extent 1s unknown but in YNCs 4 and 10 it
appears to be restricted to within 5-20m of the margin of coherent porphyry although the adjacent
volcaniclastics (at least in YNC10) do not seem to be particularly altered.

Itis tentatively interpreted that these marginal sericitisation zones could be due to interactions
between cold, silica under saturated, sea water and a (slowly) conductively cooling coherent
intrusive-extrusive volcanic unit. Although the intense Na20 depletion is typical of VHMS
footwall systems the absence of pyrite is not. The "chlorite zone" surrounding the "siliceous core"
at Hellyer (Gemmell and Large, 1992) is associated with ~12g/100g loss of Si02 which is offset
by major MgO, Fe203 and S gains (in chlorite and pyrite) and the net change is still positive.

These differences, particularly the absence of pyrite, suggest that this porphyry margin subtype of
sodium depleting, pervasive alteration was not closely related to a VHMS forming hydrothermal
system.

4.2 Type 2 Sericite+Mn carbonate+Kspar, plagioclase destructive, pervasive
to veiny, synvolcanic or deformation related alteration.

Type 2 alteration is best represented in the lower part of NC4, below HBB(Plate 6), where both
massive coherent and volcaniclastic facies of Newton Creek Dacite (NCD) and thin intercalated
Suite II andesitic lavas and breccias are pervasively and comprehensively sodium depteted. Core
grind analyses (of sample lengths upto 10m, App. 11) indicate that Na20 values do not exceed
0.5%, and are frequently below 0.1% over a down hole depth of 327m persisting to the end of the
hole (250-577m).

This alteration is totally pervasive but subtle, sometimes with a pale pinkish grey colour which
does not obliterate pnnmary volcaniclastic fabrics; it is rarely associated with more than 0.5% pyrite
and apart from the foliated sericitic altered volcaniclastics in the interval 250-373m the rocks are
not particularly phyllosilicate rich. It would be easy to miss in megascopic logging and justifies
the expense of systematic (if not continuous!) wholerock analyses. Petrographic descriptions by
A.J.Crawford (in: Lewis, 1995) mention very fine, quartzo-feldspathic, devitrified groundmasses
overprinted by carbonate and sericite with blebby patches of secondary quartz; fine disseminated
pyrite in sericite; and sericitised sparse former plagioclase phenocrysts.

Comparison of the mean compositions of (n=20}) least altered precursor NCs with {n=22) analyses
of Type 2 altered coherent dacite samples from hole NC4 (Appendix 11I-c) shows remarkably
small mass changes in most mobile components: there is an apparent loss of

-2.4g/100g Na20 with smaller losses in MgQ, Ca0O and SiO2, partly offset by significant gains of
4.2g/100g K20 apd 0.6g/100g of MnO for a net loss of ~3g/100g. Whatever the carbonate
mineralogy is, it does not appear to involve addition of (the most likely suspects) Fe, Mg or Ca.
The MnO gain seems small in absolute terms but is large in relative terms, representing a six fold
increase over the precursor concentration; the additional MnO is probably in carbonate. Likewise
the Na20 loss is small by comparison with absolute Na20 losses in Type 1 alteration but in
relative terms is almost complete.

There are some doubts about the choice of precursor composition here; because the dacites in NC4
are not directly correlatable with any nearby unaltered dacites at that stratigraphic level (dacites near
the end of NC1 are the most likely candidates but are themselves altered and affected by Type 3
alteration) it is necessary to use the average of least altered NCD samples from the YNC drill cores
which mainly intersected the sequence below the Suite Il ARA etc. volcanics. Nevertheless, the
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Plate 7: Type 2 sericite+Mn carbonatet+Kspar, plagioclase (Na depleting) destructive, veiny
to pervasive alteration associated with base metal mineralisation from YNCS.
Upper sample is from 18m @ 0.1% Pb, 0.2% Zn and 1.3% Mn; lower two samples
are from 11m @ 0.4% Pb, 0.5% Zn and 3% Mn.
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compositions appear comparable, especially in relation to T1O2 and Zr contents and ratios.

Similar pervastve alteration exists, also mainly in coherent dacite units but in association with
stockworks of fine, straw coloured carbonate veinlets, in several of the Pasminco drill holes
1-2km north of Lake Newton; notably in YNCs 7, 8, 10, 5, 6 and 16. The problem of recognition
and delineation recurs (here exacerbated by lack of systematic analyses and patches of pervasive
pinkish buff colouration which are demonstrably not associated with Na2O depletion) but the _
alteration style is unequivocally identified in several analyses from YNCs 5 and 10, {(Group D2 in
Appendix I1-b).

In this area, Type 2 alteration seems pervasive but patchy; possibly broadly stratabound but [ am
unable to correlate it from hole to hole with any confidence. Comparison of average compositions
of Groups D (least altered, n=20) and D2 (Type 2 altered, n=3) indicates more significant,
-11g/100g SiO2 and nett loss (than in NC4) but an otherwise very similar pattern of component
mass changes with more pronounced MnO gain (1.5g/100g), subdued K20 gain (2.32/100g) and
near total Na2(Q loss.

A possible subtype (designated D2a in Appendix II-b) is represented by patchy pale buff pervasive
alteration, with or without stockwork carbonate veining, in which limited analyses (n=2) indicate
strong Na2O depletion (-2.4g/100g) but otherwise barely significant mass changes; most notably a
lack of MnO and K20 gains.

Type 2 alteration though not generally carrying significant pyrite, is in places associated with
anomalous Pb, Zn levels. This is most notable in YNCS (Plate 7) with ~18m @ 0.1%Pb,
0.2%Zn, 1.3%Mn associated with splashy blebs of galena and sphalerite in some carbonate
veinlets in coherent pervasively altered dacite (~310-328m) and followed down hole by ~11m @
0.4%Pb, 0.5%Zn, 3%Mn in a patchy-pervasive carbonate altered thin polymict breccia unit
overlying dacitic hyaloclastite with diminishing carbonate veinlets and blebby galena-sphalerite
(~328-33%m).

In the latter case it seems that the mineralising fluid has been focussed along a permeable polymict
breccia unit between coherent dacitic units but it is perplexing that Type 2 alteration generally
seems most strongly developed in coherent facies. This observation leads to a suspicion that Type
2 alteration is structurally controlled, possibly post volcanic and related to later deformation.
There is a spatial association with (presumably late tectonic) brittle bucky quartz-carbonate veins in
YNC10 but these clearly cut across the fine carbonate stockwork associated with pervasive
alteration and the genetic connection is doubtful.

The exploration sigmificance of Type 2 alteration is not clear.

Massive carbonate and cherty silica-carbonate alteration has been described at South Hercules
(Khin Zaw and Large, 1992) in zones overlying and laterally interfingering with a stratabound,
zoned, low grade Pb-Zn sulphide deposit. The cherty carbonates appear to be lateral equivalents
of massive pyrite-barite lenses and distinctive blebby carbonate-chlorite lenses occur near the top
of the system and in the overlying siltstones. Wholerock compositional data is not avajlable but
the carbonates are reportedly consistently Mn rich. Carbonate associated with chlorite also exists
in limited upper peripheral alteration zones at the "Area of Active Venting" (AAV) at Middle
Valley on Juan de Fuca Ridge (Goodfellow et al., 1993) and Hellyer (Gemmel and Large, 1992).
In all these cases it appears that carbonate was deposited in the cooler, upper and outer parts of
alteration systems from evolved fluids interacting with sea water.

The high K20 levels and probable K-feldspar in Type 2 alteration suggests a possible analogy
with the Que River "footwall stringer zone" (McGeoldrick and Large, 1992). It reportedly contains
"a pyrite-sericite-silica+/-carbonate+/-potash feldspar+/-basemetal sulphide assemblage with minor
but Jocally abundant chlorite” interpreted to have formed in the distal zones of the system, upto
200m lateraily from massive sulphides, in permeable coarse volcaniclastics from fluids oxidised
and cooled by mixing with sea water. 1 have not seen these rocks but the analyses tabulated by
McGoldrick and Large (op cit., Table 2) indicate very high sulphide and low MnQO contents and
despite the K-feldspar analogy, there seems to be little chemical similarity to Type 2.

There 1s a possible spatial connection between alteration types 1 and 2 on section 5358600N, in
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HAS8 and NC4 respectively, (Figure 7) and it is a reasonable speculation that Type 2 could
represent a broad outer alteration halo around the more intensely altered Type 1 core. However,
the holes are 400m apart and intersect substantially different stratigraphy; more information would
be required to confirm a genetic link.

Quayle (1995), who would have had access to Pasminco's unpublished information on Rosebery
and South Hercules alteration characteristics, regarded the Type 2 alteration and traces of Pb-Zn
mineralisation, increasing in intensity with depth in YNCs 5 & 10 as "favourable signs” but did
not consider deeper drilling (>400m below surface) to be justified.

Type 2 alteration remains enigmatic. It could represent a weak outer zone of a VHMS associated
footwall alteration system or, alternatively, a superimposed stockwork-alteration system related to
post volcanic brittle deformation. The latter could account for the propensity of Type 2 alteration
to exist in impermeable coherent volcanic facies.

4.3 Type 3 Quartz+sericite+pyrite, not plagioclase destructive, veiny to semi
pervasive, structurally controlled (fault associated) alteration.

The type locality for Type 3 alteration is in the South Henty Fault (SHF) zone near 5360800N
where it 1s well exposed in the Henty Canal and YNC14. Mapping by R.Poltock (1992} indicates
that this style of alteration extends for at least 1.5km southwards along the SHF and it is weakly to
moderately developed in YNCI13 (Quayle, 1995). Probably similar alteration exists in dacites at
the "Henty Canal Alteration Zone" near 380300E and near the "HEC gate” on the Newton Dam
access road at 380050E 5359150N (Sharpe, 1992) in dacites and basalts at depth in NC1, and in
Suite I andesites intersected in HAs 1 & 2.

The altered rocks are vaniably light grey to pink with a moderately sericitised siliceous matrix
dusted with upto a few percent disseminated pyrite and occasional pyritic veinlets; plagioclase
phenocrysts are typically well preserved and have a pinkish colour. In most examples there is a
close spatial association between Type 3 alteration and brittle fault structures although the timing
relationships may be ambiguous.

Comparison of average compositions of 1east altered (D, n=20) and Type 3 altered (D3, n=4)
dacites (App. IlI-c) indicates very minor mass changes in most mobile components apart from
Sulphur (+2g/100g) reflecting the addition of pyrite.

Similar mass change patterns are evident from comparisons of individual altered and least altered
semi adjacent sample pairs in YNCs 13 & 14 (eg: 384046, 384047 & 384048, 384050). The
latter has significant mass loss mainly in $102 (-9¢g/100g) but, most notably, all cases have
insubstantial Na20 depletion and the most significant mass gain isin S (~2-3g/100g) but
(surprisingly) Fe2(03 shows negligible gains or small losses.

The shear associated pyritic alteration zones in both HBB and NCD lithotypes in NC1 are also
compared in Appendix IIl-c (sample pairs: 384040, 041 & 384042, 043). In these examples there
are very significant nett mass losses attributable to 20-40g/100g losses of SiO2, significant losses
of Ca0 and incipient losses of Na2Q partly offset by K20 gains but the Fe2O3 and S pattern
remains as in the previous examples.

The general patternof: ~ Nett mass negligible gain or majorloss

Si02 negligible gain or major loss
Na20 neghgible loss to slight loss
S minor (but the most significant) gain

is not characteristic of Australian VHMS footwall alteration systems.

There is a variation on this pattern in the fault cataclasite associated pyritic alteration zones in Suite
I1 andesites in HA2 where comparison of average compositions for least altered and altered sample
groups (G and G3) indicates moderate nett mass gains due to addition of ~14g/100g of TiO2-Zr
and increasingly significant loss of Na2Q at ~2g/100g but still representing less than half of the
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Type 3 alteration in places is associated with faintly anomalous gold traces (eg: upto 2m @
0.05g/tAu in YNC14) but base metal values are generally at background ievels.

The "Henty Canal Alteration Zone" and "HEC gate™ zones contain patchy anomalous metals; in
outcrop rock chip/channel samples up to 870ppm Zn at Henty Canal and 660ppm Pb, 1550ppm
Zn, 0.07g/tAu at HEC gate. Surface samples from these localities have consistently low Na2Q
which suggests that they may be other than Type 3 alteration. However, given the mobility of
Na20 in weathering, these apparent low Na2O zones may be spurious. For this reason I have not
attempted mass change calculations on the Henty Canal and HEC gate zones. They probably
require further mapping and wholerock analyses of reliably unweathered samples; if the Na2O
depletion is substantiated then these examples may be re-classifiable to the more VHMS significant
Type 1 (or Type 27) alteration. Since they exist at surface and should contain some pyrite if they
are to be considered significant, IP should be a useful method for tracking them and obtaining an
estimate of their size and exploration significance.

The association of Type 3 alteration with brittle faults is consistent with the interpretation that
fluids moving along permeable structural zones leached SiO2 and introduced minor sulphur,
leading to pyritisation of some pre-existing iron in the rocks. In contrast to Types | & 2, this style
of alteration is volumetrically small and tends to be patchy and fracture controlled rather than
pervasive, with the implication that relatively small volumes of hydrothermal fluids were
involved.

‘These zones do not have major significance to exploration for synvolcanic VHMS deposits. They
may be associated with small structurally controlled gold deposits.

4.4 Type 4 Pervasive silicification associated with Henty MQ
mineralisation and Comstock Chert

This style of mineralisation has not been recognised in situ at South Henty (although there is a
substantial amount of similar looking rip-rap stone, of uncertain source, on the downstream face
of Newton Dam). However, in consideration of the association of gold ore and strong
silicification at Henty Mine it is worth investigating and is of general interest to the discussion of
Henty metallogenesis - synvolcanic or structurally controlled?

Several samples (provided by G. MacDonald) of Henty MQ (massive quartz ore) , MZ (quartz-
sericite pyrite) and MV (sericite) and two samples of "chert " and quartz-sericite-pyrite alteration
from Comstock (Plate 10) were analysed for the wholerock and immobile trace element suite;
results are in Appendix Il-e .

The TiO2 and Zr values (Figure 21) readily 1dentify the precursors of Henty samples as dacitic and
of the Comstock samples as andesitic. The andesites in the Comstock area are probably reiated to
the "Crown Hill" andesites which Crawford et al. (1992) identified as belonging to Suite Ii.
However, the two altered sample analyses presented in App. IT1-e do not have the high P20s
characteristic of Suite II; this could be due to mobility of P20s in this strong alteration system.

The Henty samples provide a useful data set, although their exact relative locations are not known.
They are almost perfectly correlated, on the TiO2-Zr plot (Figure 21) to a regression line running
through the origin, and through the field of NCD dacites analysed from South Henty. Thisis
entirely consistent with the assumption that TiO2 and Zr were immobile during alteration and that
the four altered samples had similar precursors, very possibly with compositions like NCD.

Exploring this assumption a little further, | have calculated mass changes for the Henty rocks
using the average NCD composition for a precursor (Group D, n=20). The two MQ samples
suggest significant gains in SiO2 of 60g/100g and major losses of Al203 (-14g/100g), Fe2(03
(-4g/100g), Na20 and K20 (-3g/100g each) for a nett gain of 35g/100g. A similar pattern is
evident for mass changes calculated for the Comstock chert sample (relative to an assumed ARA
precursor). The implied mobility of Al2083 is radical; itis typically immobile in VHMS footwall
alteration systems.
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Plate 8: Outcropping massive sulphide lens (tightly anticlinally folded) at Comstock (Mt
Lyell).
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Mass change calculations for the Henty MZ quartz-sericite-pyrite alteration samptle, show even
stronger Si02 gain with major gains in Fe and S (in pyrite) but A1203 remained relatively
immobile. The MV sericite sample presents a sharp contrast with -38g/100g SiO2 loss and Al203
immobile.

Two conclusions can be drawn (on a long bow) from this scanty data:

*  Henty MV and MZ sericite and quartz-sericite-pyrite afteration have mass change
characteristics which are similar to those found in VHMS footwall alteration systems. The
high net mass gain due to silica and pyrite addition in MZ would be typical of proximal
footwall alteration in the stringer zone beneath a massive sulphide deposit. The mass loss and
low sulphide content of MV sericite alteration suggests a sea water "recharge" zone, perhaps
in a more distal setting in the synvolcanic environment, or some post volcamc localised, silica
leaching fault zone.

*  Henty MQ could be derived from altered dacite but the almost complete loss of Al203 is
absolutely unlike the mass changes typically found in VHMS alteration systems.

The implications for Henty metallogenetic models are that either Henty gold mineralisation
(intimately associated with MQ) was not precipitated from a VHMS type hydrothermal system, or
that it was a gold rich VHMS system with most unusual alteration charactenistics.

1t appears that the Macl.ean and Barrett (1993) style of alteration studies, based on immobile
elements, could be usefully applied in genetic research on Henty & Comstock type gold deposits,
(if they have not already been applied).

5 MINERALISATION TYPES
5.1 Stratabound massive sulphide-gold

5.1.1 Spillway favourable horizon

Massive sulphide clasts were discovered in a volcaniclastic mass flow exposed in the spillway of
the Newton Dam by a University of Tasmania honours student in 1990, shortly after the spillway
was excavated by the Hydro Electric Commission (Gibson, 1991).

Unfortunately they lie within a few tens of metres of the former EL boundary along 380000E,
between licences held by Pasminco-Arnimco and Aberfoyle-CRAE 1Vs. The proximity of the
boundary inhibited exploration of the area. Although Pasminco drilled seven holes into the
favourable horizon to the north and two holes to the south of the spillway, the favourable horizon
remains untested for 1km to the north and to the south of YNC13, about 1km south of , the
spillway outcrop.

The sulphide clasts are well rounded and up to about one metre in diameter and consist of massive
galena and sphalerite with minor pyrite and chalcopyrite with an average grade of 27.0% Pb,
31.7% Zn, 700 g/t Ag and 0.92 g/t Au. The sphalerite is a reddish brown Fe nch? variety.
(Gangue minerals include quartz and calcite but no barite. Lead isotope data clearly indicates that
the sulphide clasts are Cambrian in age (Sharpe, 1992). The clasts are (almost) undoubtedly
fragments from a synvolcanic massive sulphide deposit formed at, or not far below, the
stratigraphic horizon in which they now exist.

Given the possibility that the source VHMS deposit may still exist, eitherin situ or in re-
sedimented volcaniclastic breccias with economic grades (¢f: Buchans, Newfoundland), and the
tendency for VHMS deposits to form clusters at a particular volcano-stratigraphic level, the
"Spillway horizon" represents a very favourable horizon for base metal exploration.
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A recent detailed interpretation of the spillway exposures and volcanic environment (Allen,1993)
found that about ten massive sulphide clasts exist in a single mass flow polymictic breccia unit
(SPB) mainly composed of feldspar phyric dacite and lesser basalt clasts, supported in a sandy
pumiceous matrix (Plates 3a and 3b). Many of the dacite clasts are angular, and some occur in
Jigsaw fit clusters, indicating in-situ hyaloclastic fragmentation. The mass flow has a graded
sandy feldspar crystal rich top. The sulphide clasts exist within the upper 2m of the unit, which is
unexpected of such high density clasts.

Allen (op. cit.) suggested that the mineralogical similarity of the clasts and their position near the
top of a flow unit implied that the clasts are "the remnants of a much larger massive sulphide block
that was rafted along in the mass flow and dismembered during transport due to stresses and clast

~ collisions...... Due to high clast concentration in the mass flow, the massive sulphide clasts were

not thoroughly mixed into the flow but were simply strung out at the level in the flow of the
original sulphide raft."”

In pursuit the sulphide raft concept, Alien (op. cit.) suggested that a "sulphide block of this size [at
least several metres across] is unlikely to have been picked up off the sea floor by the mass flow
during transport" and consequently must have originated as a synvolcanic lens at or near the sea
floor, in the same source area as the mass flow.

The textures and compositions of dacitic volcanic clasts in the host mass flow and their similarity
to intrusive sills in the vicinity indicate that:
the source area of the mass flow was a proximal (volcanic centre) facies association with dacite
cryptodomes in an active state of hyaloclastic fragmentation,
*  that the mass flow breccia is a proximal to medial deposit,
that the proximal volcanic-massive sulphide source exists, or once existed, within an estimated
Skm of the sulphide clasts in the Newton Dam spill way.

Cross bedding in the graded sandy top of the mass flow breccia tentatively indicated a down dip &
southeast transport direction which is not favourable for exploration (inferring that the source was
above the present erosion surface) but Allen (op. cit.) concluded that this should not be a deterrent
because of possible complexity in mass flow transport and, having identified a VHMS favourable
horizon/lithofacies, there was a likelihood that more than one VHMS deposit existed along it.

On the bases that the sulphide clast bearing polymict breccia also contains basalt clasts (derived
from SBB), Allen's (1993) empirical recognition elsewhere of a spatial relationship between
VHMS deposits and SBB type submarine fire fountain basalts (which typically directly overlie, or
less commonly underlie the mineralised horizons) and the observation that massive sulphide
deposits are generally located near the base of polymodal volcano-sedimentary sequences or at the
top contact of basal rhyolites in bimodal volcanic sequences (Large, 1992) it is reasonable to infer
that the Spillway favourable horizon (ie: the stratigraphic level at which the source VHMS deposit
was formed) lies at the base of SBB, ( = the top of the rhyolitic FPB).

Allen (1993) considered the pumice breccia exposed at the base of the spiliway 1o be "extremely
similar to the Rosebery-Hercules footwall pumice breccia in appearance, mineralogical
composition and type of lithic clasts, and could be the lateral equivalent of the Rosebery -Hercules
footwall unit. .. If these units are the same, as they appear 1o be, this establishes the first
correlation through the Central Volcanic Sequence [CVC] and across the Henty Fauit."

This correlation 1s unproven (and as far as is known there is no equivalent of SBB at Rosebery)
but is at least consistent with the concept that the South Henty footwall pumice breccia was
deposited in a similar, potentially VHMS producing, environment to Rosebery-Hercules, if not at
the same time and volcano-stratigraphic horizon.

The FPB, in its pre deformation state, would have presented a very permeable, porous, glassy-
reactive substrate to the favourable Spillway horizon and would retain obvious effects of alteration
if it had experienced the passage of proximal VHMS type hydrothermal fluids. Sericitisation of
plagioclase, strong Na20 depletion, $SiO2 mass gains and disseminated pyrite would be expected;
probably in broad stratabound zones, rather than.tightly focussed alteration pipes, due to the
primary permeability of pumiceous volcaniclastics. This style of extensive diffuse alteration and
pyrite dissemination should be readily detectable and traceable by IP geophysical surveys; any

‘zone where a broad chargeability anomaly lies close to the favourable horizon would be a prime

22



target. 390161

The possible analogy with Rosebery, and the inference from the massive sulphide clasts that the
South Henty environment did produce a VHMS deposit, confirms the local (and indeed regional)
prospectivity of the Spillway favourable horizon.

In view of the uninspiring existing bedrock geochemical and TEM geophysical results, further
exploration of the Spiliway favourable horizon comes down to tracing the horizon and obtaining
subsurface volcanic facies and alteration information by (initially shallow) exploratory drilling and
developing conceptual targets for testing by deeper drilling and down hole TEM.

The 1.2km of strike of the favourable horizon, between YNC11 and where it is terminated by the
South Henty Fault, has been intensively tested by Pasminco's drili holes, on 100-250m spaced
sections to depths of about 100-350m. None of these holes intersected in situ massive sulphide
mineralisation at or about the favourable horizon and, most especially, none indicated the presence
of significant alteration in the footwall pumice breccias. Likewise, the surface exposure in the end
of the spillway and the intercept of FPB below SBB in YNCI12, ~500m south of the spillway,
show no signs of hydrothermal alteration.

These are significant negative factors for the near surface prospectivity of the horizon in those
areas. The implication is that there was no hydrothermal system operating within a few hundred
metres of the present surface and, therefore, a low potential for near surface in situ massive
sulphide deposits. This is consistent with the unfavourable TEM survey results. The possibility
of medium depth, clastic sulphide deposits, re-sedimented away from their footwall altered-
primary depositional sites, is not precluded. However, this style of deposit would be less likely to
be of economic grade and difficult to explore for, by geophysical and alteration study techniques.

“A significant gap in alteration and volcanic facies information exists in the 1km of strike length of

the favourable horizon between the spillway and YNC11. This is just big enough to fit in an
economic VHMS deposit. In consideration of the dramatic thickening of SBB in YNC11 and the
implications that VHMS deposits are spatially assoctated with fire fountain basalt vents

(cf: Ch.3.2) and Allen, 1993) this gap is worthy of further investigation by at least one
facies/alteration exploratory dnll hole.

Immediately south of the spillway the favourable horizon is occupied by a cross cutting andesitic
feldspar-homblende porphyry intrusive body (ARH); crude interpretation of aeromagnetic TMI
contour data suggests this body is at least 200m wide but its vertical dimension is unknown. As
noted above, the lack of footwall alteration in YNC12 is discouraging for this area and there is
barely enough space for an economic deposit between YNC12 and the spillway. Nevertheless, on
the chance that the intrusive may have been emplaced into a favourable structural setting previously
exploited by a hydrothermal system, there is scope for detailed modelling of the magnetic data to
get an improved interprétation of the extent and depth of the intrusive body and an idea of the
space remaining on the favourable horizon.

Further south, there is virtually no subsurface information on the degree of footwall alteration.
The SBB has been recognised in outcrop just east of the collar of YNC13 which intersected an
unhelpful senes of coherent dacites and andesitic intrusives suggesting that these may also be
prominent to the south despite the low magnetic relief. Interpretation of the SBB facies in YNC12
and east of YNC13 tentatively indicates this area may have been proximal to a fire fountain basalt
vent, with implications for VHMS exploration.

The extent to which the favourable horizon is preserved between both dacitic and andesitic
intrusive bodies in this area, and its overall strike extent to the south, can only be guessed at this
stage. It1s, however, alitho geochemically distinct horizon (thyolite-basalt) and Aberfoyle's
existing bedrock immobile element data, from north of Lake Newton, indicates that Wacker
samplmg could be reliably used to map out the horizon, and the extent to which it remains between
1ntrusives, where glacial cover is not impenetrable.
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5.1.2 Henty-Comstock favourable horizon 3901 62

The Henty-Comstock horizon refers to a relatively short stratigraphic interval within the lower part
of the Lynchford Member of the Comstock Formation which contains probable exhalative base
metal and/or pyrite mineralisation at both Henty and at Comstock, on the northern end of the Mt
Lyell alteration system.

The correlation between the two locations, ~20 kilometres apart, is based upon limited published
data on Henty in R.GG.C. technical reports (especially Roberts, 1990) and generalised descriptions
in industry and company quarterly reports (notably December, 1995). The Comstock area was
described previously by MacDonald (1990) and inspected on a half day field trip in August, 1996.
A brief visit to Henty in November 1995, prior to the South Henty licence becoming vacant,
provided an opportunity to examine mineralised and altered core and obtain samples of
mineralisation and associated alteration from the Sill Drive area.

The RGC reports suggest that the Henty deposit is stratabound on the "Henty Horizon" (shown
on a figure in the December, 1995 quarterly report) with gold mineralisation located where this
horizon comes near to the Henty Fault. It is interpreted from previous company and regional
mapping, and the strike projection of the Henty Horizon at RGC's Mt. Julia prospect (~500 metres
north west of the boundary of E.L.. 896 ) that the Henty Horizon coincides with the Lynchford
Member of the Comstock Formation (White and McPhie, 1996).

Massive pyrite and base metal sulphide mineralisation is spatially closely associated with gold
mineralisation at Henty although a genetic relationship is not established, given the paucity of
information. One model for the mineralisation (Yeates, 1989) is that the gold mineralisation is
hosted in the footwall alteration systemn to the massive sulphides. Lead isotopes with ratios
consistent with Cambrian VHMS deposits elsewhere in the Mt. Read Volcanics support this
syngenetic model.

Attempts to better understand the stratigraphy at Henty are unsatisfying, even with drill logs and
interpretative sections, as the geological descriptions are ambiguous at best.

Small but high grade base metal lenses are interpreted to lie within the Lynchford Member at
Comstock on the northern end of the Mt. Lyell lease. A number of thin massive sulphide lenses
occur within a package of marly sandstones, pink fossiliferous limestones, sandstones and
siltstones and polymict mass flows containing clasts of andesite with occasional clasts of pink
fossiliferous limestone, jasper, chert, massive pyrite and massive base metals, stratigraphically
above massive andesites and below crystal rich sandstones of the upper part of the Lynchford
Member (or the Mt Julia Member; White and McPhie 1996) .

This package overlies a body of intense silicification, which has an inverted carrot shape, and is
surrounded by strongly foliated sericite-pyrite-silica alteration or schist. The silicification cross-
cuts an apparently continuous unit of massive andesite. This is supported by trace element
analysis of a sample of massive silica ("Comstock Chert") from drill hole C70 and a sample of
quartz-sericite-pyrite schist exposed ~25 metres south west of a smal] high grade massive base
metal lens which crops out in the mullock quarry at Comstock (384052, 384053 in App II-e). The
Ti/Zr ratios are typical of Suite If andesites in this stratigraphic position (i.e. below the Comstock
Formation) at Anthony Road ~15 kilometres to the north. The silica is interpreted to be the result
of intense silicification of the andesites by hydrothermal fluids, possibly the same fluids
responsible for the massive sulphide lenses and possibly part of the vast hydrothermal alteration
system of the Mit. Lyell field.

The Mt Lyell quartz-sericite-pyrite alteration zone has a strike extent of ~5 kilometres and a width
of ~1.5 kilometres, terminated to the east (up sequence) by the complex Great Lyell Fault zone.
The mining field contained ~20 deposits totalling ~120Mt at 1.3%Cu and 0.4g/t Au. Most of the
resource was in pyrite-chalcopyrite stockworks and disseminated zones - essentzally of a sub sea
floor voicanic hosted style (Large, 1992). The alteration and mineralisation type is similar to that
of proximal "footwall stringer" zones beneath some stratiform volcanic hosted massive
polymetallic sulphide deposits. In consideration of the extent of footwall type alteration, it is
reasonable to speculate that the system may have produced a very large stratiform V.HM.S.
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Plate 9a & 9b:
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Henty-Comstock horizon interpreted to lie either (a) on or near the upper contact
of the Howards basalt (marked by the limestone on the right side of the picture in
this instance); or (b) at the base of the Howards basalt, where it immediately

overlies Na depleting Type 2 (peripheral V.H.M.S. footwall type). The base of the
basalt is interpreted to be ~ the core block in mid-picture (with basalt to the right

and footwall volcaniclastics to the left).
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deposit at the favourable horizon where hydrothermal fluids exhaled onto the sea floor.

At Mt Lyell this favourable horizon is obscured (or removed) at surface by the Great Lyel] Fault -
except at the northern extreme of the system at Comstock where there are several small lenses of
high grade polymetallic massive sulphide (~40% combined Pb and Zn). It is highly significant
that the alteration zone at Comstock (representing the northern fringe of the Mt Lyell system} does
not extend up sequence into the crystal rich sandstone facies of the Comstock Formation.

The existence of the large Mt Lyell alteration zone below this favourable horizon establishes its
“pedigree” as having potential for world class sulphide deposits along strike.

Similar hydrothermal alteration exists at the same stratigraphic level at the Henty deposit and
further enhances the prospectivity of the Henty-Comstock horizon.

Although the Henty-Comstock horizon can be seen from the available geological data at Henty and
Comstock to lie within the lower part of the Lynchford Member of the Comstock Formation, it is
only within E.L. 8/96 South Henty that we are able to more precisely define the horizon.

The precise location of the Henty-Comstock horizon within the lower part of the Lynchford
Member at South Henty is at the base of the Howard's Basalt Breccia (HBB) or less likely the top;
(Plates 9a & 9b). The evidence for this comes largely from the observation that strong sodium
depleting alteration intersected in drill holes HA 7 & 8 and NC4 is confined to below the HBB.
This is supported, perhaps circumstantially, by the interpretation that an aeromagnetic low
(described below) which terminates abruptly at around the lower part of the Lynchford Member,
is due in part at least to strong VHMS hydrothermal alteration of the type intersected in HA7 & 8,
with NC4 in a more distal part of the system.

Less certain, but potentially significant evidence, comes from the interpretation that massive barite-
silica-base metal-gold mineralisation at Tyndall Creek lies at the equivalent horizon to the HBB but
that the HBB has pinched out southwards.

This precise definition of the horizon may be specific to South Henty alone, and there may well be
other horizons within the broader favourable stratigraphic interval. However, the relative thinness
of this favourable interval means that future exploration focussed on this horizon within South
Henty will not miss mineralisation on any other such horizons.

The Henty-Comstock horizon strikes through South Henty for 4.2 kilometres. Along this horizon
are a number of significant occurrences of alteration and/or mineralisation.

Lake Newton Anomaly

The Lake Newton anomaly is the place where a pronounced mushroom shaped aeromagnetic low,
discordant to the stratigraphy and due in part at least to hydrothermal alteration, meets Howard's
Basalt Breccia representing the Henty-Comstock horizon.

The target horizon lies beneath Lake Newton, a recently filled hydro electric impoundment (NB: a
report commissioned by the Hydro Electric Commission in 1983 recommended that the lake be
designed so that it could be dramed if a mineral deposit was located under the lake) and has pot
been effectively soil or rock geochemically sampled. A part of the area corresponding to the
aeromagnetic low (ie. in the footwall to the target horizon) which is not flooded by the lake, has
anomalous base metals in C-horizon soils.

The target zone has not been intersected by previous drilling. The HBB has been intersected to the
south (away from the aeromagnetic low) by previous DDHs NC4, HA3 and HA6. DDHs HA7
and HAB were drilled in the footwall approximatety 200 metres stratigraphically below the
favourable horizon.

Geophysical surveys were conducted in the area prior to the filling of Lake Newton. A 400m
spaced UTEM survey conducted in 1985 by CRAE located no responses attributable to massive
sulphides. The target area was crossed by a single dipole-dipole IP survey line (100m dipole
spread) in 1967. There was no chargeability response associated with the target horizon.
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However, there is an anomalous resistivity high which may represent silicification. A DHEM
survey in NC3 has only covered a small area on the very southern edge of the target zone at ~
500m depth recorded no responses due to massive sulphides. A similar survey in NC4 did not
extend into the target zone. EM surveys may have missed poorly conductive deposits and both the
EM and IP surveys are depth limited.

The pronounced aeromagnetic low, discordant to the stratigraphy, is interpreted to be due to
sericite-pyrite hydrothermal alteration. The "stalk" of the mushroom shaped anomaly appears to
cut across stratigraphy in an ENE direction under Lake Newton and it's "head" is coincident with
the projected position of HBB.

This aeromagnetic low has only been intersected by two existing DDHs and outcrop is limited.
Existing drill holes HA7 and HA8 intersected a broad zone of pervasive sericite (+ pyrite, Kspar?)
Type I alteration (characterised by strong Na depletion, strong K enrichment and modest Si
enrichment which is consistent with the mass change pattern expected in the footwall alteration
zones associated with VHMS deposits). HA7 and HAS8 are geochemically anomalous with HA8
containing 232.2m @ 0.2%Zn including 15m @ 0.105g/tAn. NC4 intersected both the
favourable horizon and part of the footwall along strike to the south of the aeromagnetic low.
Alteration in NC4 is visually more subtle but geochemically recognisable by strong Na depletion.
NC4 is likely to represent the more peripheral parts to the system while HAS8 lies much closer to
the focus of hydrothermal {fiuid flow, and deeper in the footwall than NC4.

The "stalk" of the anomaly is attributed to magnetite destructive sericite-pyrite alteration cutting
through moderately magnetic Suite II type Anthony Road andesites and dacites (ARA) which have
been 1dentified in HA7 and HASB and extend to the north of the lake. The "head" of the mushroom
may also be due to alteration but {considering the geochemical similarity of altered dacites in NC4
to non-magnetic dacites lower in the stratigraphic pile) an alternative explanation involving a dacite
dome or intrusive facies could be reasonably be invoked. The latter explanation is considered to
be less likely.

The known extent of the alteration zone is largely unconstrained by present drilling but is known
to extend for at least ~ 200m strike length and ~ 500m stratigraphic thickness below the Howard's
Basalt Breccia which 1s locally weakly altered (in NC4) and is overlain by unaltered felsic
volcaniclastic-limestone assemblages and massive feldspar crystal rich sandstones comprising the
Lynchford Member of the Comstock Formation (the hangingwall sequence).

The coincidence of this observed extensive pervasive plagioclase destructive alteration which is
stratigraphically upwardly limited by a fire fountain basalt breccia (see R. Allen, 1993} marks the
Henty-Comstock horizon immediately above the aeromagnetic low as a potential VHMS
favourable horizon.

Tyndall Creek Barite

Barite-sulphide-gold mineralisation is exposed in Tyndall Creek immediately east of the Anthony
Road bridge and in some shallow pits to the south on the Rio Tinto gossan which was discovered
in the late 1950s and led to initial exploration in the Howard's Anomaly area. It has also been
intersected in a number of short diamond drill holes (TC1-5 drilled by Aberfoyle in 1994).

The significance of the mineralisation arises from its almost economic grades and widths in some
of the drill intersections (eg: 2.1metres @ 0.2%Cu, 5.4%Pb and 7.8%Zn) and the interpretation
that it appears to be VHMS mineralisation on the Henty-Comstock favourable horizon. The
downside is that there does not appear to be much room for an economically significant deposit in
the immediate vicinity.

The stratigraphic/structural setting of the mineralisation is not obvious as outcrop is scattered and

discontinious (Figure 20) and the only dnil testing has been by shallow (<50m) diamond drill

holes. Three of the five short drill holes intersected massive barite-sulphide (TC1, 3 & 5); only
one (T'C3) passed through unaltered rock on both sides of the mineralisation with the other two
collared in either mineralised or altered rock.
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The intersections indicate a strike to the massive mineralisation of ~340° and dip to the east. This
is the same trend as bedding in outcropping volcaniclastic sandstones and siltstones ~150m south

on the Anthony Road. It is also parallel to the foliation seen in altered and mineralised outcrop in

Tyndall Creek.

At least ope, probably two and possibly more, pyritic shears (Type 3 alteration) are known in the
vicinity of the mineralisation. One such pyritic shear crops out on the Anthony Road ~120m north
of the collar to HAS. Another crops out along the first 100m of the rehabilitated access track to
DDHs YNC12 and YNC13. It is quite possibly this latter shear which is intersected in DDHs HA
1 & 2 and a similar (or the same) shear(s) is intersected in NC1. In all instances except HA1 and
HA?2 these can be shown to strike north-westerly and be sub-vertical. Aberfoyle (Lewis, 1994)
suggested that the barite-base metal mineralisation may be hosted in these shears with the shears
representing splays off the Tyndall Creek Fault, the existence of which is not well supported by
mapping.

DDH HAS, drilled by Mt. Lyell M&R Co. in 1981, passes 60 to 80m to the north of the
mineralised holes and ~50m deeper than the short holes, at the point where the massive barite-
sulphide mineralisation projects. HAS was drilled 40m north of TC4 (Figure 17) which did not
intersect altered or mineralised rock. Although no clear facing evidence is found in the short drill
holes, HA5 contains graded units which indicate an east facing and thus the sequence 60 to 80m
south is considered to face the same way.

The mineralisation and alteration intersected in the short drill holes shows some zonation. The
upper part of the zonation is best seen in TC3. Here the massive barite-silica-base metal sulphide
is overlain by a ~1m thick zone of moderately barite-stlica altered breccia (with lesser pyrite and
senerally lower base metal grades) consisting of volcanic quantz, feldspar and quartz feldspar
phyric thyolite. This is in turn overlain by very strongly foliated hematite-silica-chlorite/sericite
altered rock with magnetite (detrital or alteration). The original rock is difficult to recognise but
contains no obvious quartz grains.

The barite-silica-base metal massive sulphide appears to be the product of alteration. In TC5
kernels of silica-base metal sulphide are wrapped around by barite-sericite-silica-base metal
sulphide defining the foliation. InTC?2 the silicified kernels can be seen in a few instances to be
feldspar phyric dacite clasts with murky feldspars. Here the kernels contain some base metal
sulphides but most base metal sulphide and barite are wrapping around the kernels.

The massive barite-silica-base metal sulphide rocks in core, outcrop and float have received much
attention with thin section petrology and isotopic analysis. This work 1s discussed below.

The lower part of the zonation is seen in TC2, 3 and 5. Here massive barite-base metal sulphide is
underlain by a zone of moderate to strong silica-sericite-pyritetbante

alteration. In parts the alteration has obscured the original rocks whilst in others the rock can be
seen to be a feldspar crystal rich sandstone/breccia, the clasts being feldspar phync dacite. InTC5
this alteration is cut by deformed silica-sulphide-hematite stringers to ~20mm thick. These
stringers are zoned with silica-base metal sulphide selvedges and silica-hematite-pyrite cores.

Further west (down sequence) the rocks are less altered and can be clearly recognised as feldspar
crystal rich sandstones with detrital magnetite, occasional feldspar phyric dacite clasts and
(significantly) no quartz feldspar phyric rhyolite clasts. The change from intense alteration to fresh
rock occurs over a stratigraphic thickness of <10m in TC3.

Given the strike of mineralisation TC4 is interpreted to have also intersected the unaltered rocks
west of the mineralised trend. Here again the rocks are feldspar crystal rich sandstones with very
occasional feldspar phyric dacite clasts and detrital magnetite.

HAS (drilled to the west, Figure 17) appears to bave intersected the same rocks as TC4 as well as
passing through the projected trend of the massive barite-silica-base metal sulphide mineralisation
intersected in the short DDHs 80 to 100m to the south. This intersection would be expected to be
~50m downhole in HAS. At this depth HAS passed through a zone of dry clay (after a fault) into
massive hematite-silica (~5¢m in broken core), followed by ~3m of chlorite-hematite alteration
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with a very strong foliation similar in appearance to strongly foliated sections in the short DDHs
(eg: TC1 ~9-12m and TC3 ~10-15m), followed in turn by ~3m of strong silica-sericite-pyrite
alteration. The only significant barite, ~1%, occurs at ~70m, in veins.

The rocks above the clayey zone are feldspar>quartz crystal rich sandstones and breccias with pale
quartz feldspar phyric rhyolite clasts, and minor pale grey shaley siltstones. Similar rocks crop
out along the Anthony Road at 5357305N 381055E. Feldspar>quartz crystal sandstones and
breccias with quartz feldspar phyric rhyolite clasts were also intersected in NC1 from 110 to 285m
and in HA6 immediately above the Howard's Basalt (HBB). Quartz feldspar phyric rhyolite clasts
are charactenstic of the Comstock Formation (above the Henty-Comstock horizon) and are not
otherwise present in the sequence above the polymict breccia in the Newton Dam spillway.

Below the clayey zone in HAS to ~195m downhole the rocks are feldspar>>quartz crystal rich
sandstones and breccias with feldspar phyric dacite (or andesite) clasts, and minor interbedded
cherty green siltstones. These rocks are not distinclive and are similar in appearance to some rocks
in the Comstock Formation (above the Henty-Comstock horizon). However, HA4, collared
~350m north of HA5 and to the west of the well constrained projected outcrop of the HBB (now
largely under the lake) and drilled to the east, intersected a sequence of very similar
feldspar>>quartz crystal rich sandstones and breccias with feldspar phyric andesite clasts. HA®G,
drilled 180m north of HA4 and towards the west, passed through the same ground covered by
HA4 (as a scissor hole) and intersected the HBB before passing through massive feldspar
homblende phyric andesites, andesite breccias, carbonates and minor siltstones, indicating that the
Anthony Road Andesite lies stratigraphically below HBB. It is surprising that there are no
feldspar>> quartz crystal sandstones in HA6 given its proximity to HA4, however, this can be
explained reasonably confidently by palaeo topographic control on deposition of sandstones
around constructional andesitic volcanic facies.

The rocks intersected in HAS and TC4 and in TCs 1, 2 and 3 below the mineralised/altered zone,
could be correlates of this lower feldspar crystal rich sandstone unit implying that the mineralised
zone lies at the base of the Comstock Formation, i.e. at the Henty-Comstock horizon.

At ~195m in HAS is a fault below which the hole passed through massive feldspar
hornblende+quartz phyric andesite (ARA) and a lithic (andesite derived?) breccia as well as a
further zone (~20m) of silica-sericite-pyrite alteration (Type 3?). If this fault has not had a major
displacement then the feldspar>>quartz sandstones with occasional feldspar phync dacite/andesite
clasts are from this lower sequence, i.e. below the Comstock Formation.

Lithogeochemical evidence provides some support to this correlation. Twelve samples of core
were taken from the crystal sandstones interpreted to lie in the footwall to the mineralised horizon
in DDHs HA5 and TC1, 3, 4 and 5 with analyses for Ti and Zr. Results are in Appendix V. The
Ti/Zr ratios range from 19.3 to 47.4. Ti ranges from 2158ppm to 6822ppm (TiO2 036% to
1.14%) with one sample (384061) of altered crystal sandstone with 611ppm Ti. Zr ranges from
95ppm to 185ppm with 384061 with 25ppm Zr.

Side grinds of Comstock Formation in NC1 have Ti/Zr ratios which range from 7.4 to 27.0 with
Ti from 2578ppm to 6055 (Ti02 from 0.43% to 1.01%) and Zr from 218ppm to 412ppm.

Anthony Road Andesite volcaniclastics (ARC) (of which there are only four lithologically varied
core samples including hyaloclastic breccias, siltstones and calcareous volcaniclastics) have Ti/Zr
ratios which range from 15.1 to 22.9 with Ti from 2278ppm to 6115 (T1O2 0.38% to 1.02%) and
Zr from 110 to 310.

Of the two possible correlations, the Anthony Road Andesite volcaniclastics have a greater
immobile element similarity with the "footwall" sandstones in HAS and the TC holes, particularly
given the very low number of samples in the ARC category.

The only hangingwall sample of crystal sandstone, 384066 from 28.9m in HAS, has a Ti/Zr ration
of 21.4 with Ti 4173ppm (Ti02 0.70%) and Zr of 195ppm which could correlate with either,
however, the quartz feldspar phyric rhyolite clasts are charactenstic of the crystal
sandstone/breccias of the upper Lynchford and Mt Julia Members of the Comstock Formation.
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Two samples of core were analysed for Ti and Zr from the HBB. Ti/Zr ratios were 34.5 for

384067 (HA6 77.5m) with a Zr of 99ppm and Ti of 3418ppm (0.57 Ti02), and 32.6 for 384068
(HA6 76.0m) with a Zr of 85ppm and Ti of 2773ppm (0.46 TiO2). These ratios are at the lower

end of the HBB scale due largely to the lower Ti, however, visually they appear very similar to

HBB intersected elsewhere. s
This interpretation is supported by enhanced aeromagnetics (Figures 4a and 4b) where two ridges &2
of magnetic high, one (eastern) due to detrital magnetite in the Lynchford Member of the

Comstock Formation and the other (western) due either detrital magnetite in the crystal sandstones k=
under the HBB and/or magnetic andesite, appear to change their trend from north-south to ~340° &%
south of around 5357500N. oD

This change in trend, although supported by similar change in bedding in outcrop, is partly
obscured by saddles in the magnetic ridges and the following alternative explanation is plausible.
The magnetic high centred at 380950E 5357000N may be due to the Lynchford Member
sandstones with a dextral offset of ~400m on a ~330° trending wrench fault {or apparent wrench
movemeat on an oblique slip fault). This explanation, which results in a structural thickening of
the sequence, would imply that the feldspar>>quartz crystal sandstones below ~50m in HAS are
part of the Lynchford Member. However, it 1s necessary to remove that part of the sequence
centred on the HBB as it was not intersected between the feldspar>>quartz crystal sandstones and
the ARA in HAS. The fault at ~195m is in the right place and normal dip slip movement should be
sufficient to remove the HBB prior to the dextral wrench faulting. However, this structurally
involved interpretation is equivocal and the former model is favoured.

The major problem with the favoured model is the lack of HBB in HAS when significant
thicknesses of HBB were intersected in HA6 (~40m) and NC1 (where the thickness is uncertain
due to the angle of hole with respect to the dip but could be in excess of 200m), both 300 to 350m
away. The occurrence of massive andesitic intrusives/extrusives in HA6 and a thick(?) sequence
of HBB including massive basalt in NC1 suggest that these two holes intersected proximal facies
volcanics, 1.e. near the vent. Therefore it is concluded that the massive barite-stlica-base metal
sulphide mineralisation lies along the Henty-Comstock horizon and that the HBB is pinched out.

Thin sections of eight hand specimens showed the baritic rocks to be intensely sheared with
sulphides (galena, pyrite, sphalerite, chalcopyrite, tetrahedrite-tennantite, chalcocite and electrum)
in deformation bands between more coherent bands of barite (P.Kitto in Sharpe, 1993). The
suiphides were interpreted to be syn-deformational with paragenesis post dating that of barite.
Two phases of pyrite were recogmsed with the earlier brittle deformed pyrite containing electrum
along fractures and being partly replaced by other sulphides. Sphalerite is very pale cream to
straw coloured (Fe poor) and has suffered deformation.

Microprobe analysts of the electrum showed the fineness to be 550-650 with elevated mercury
levels. Undeformed early phase pyrite contains up to 0.1%Au and 0.05%Ag in the lattice which
would account for the gold found remobilised into the fractures.

Sulphur isotope analyses conducted on samples of barite and sulphide mineralisation suffered

from "difficulty in obtaining pure mineral separates" (Sharpe, 1993) calling into doubt conclusions
that "sulphur isotopic signatures indicate a number of sources”.

The lead isotope data clearly shows the lead to be of a similar age to Cambrian mineralisation in the

Mt. Read Volcanics. However, the possibility exists that the lead is Cambrian lead remobilised in
a later event.

Three samples of massive barite-silica-base metal mineralisation from drill core were analysed for
light rare earth elements (LREE). There has been some discussion in the scientific literature (eg:
Whitford and Ashley, 1992) about the use of LREE, particularty Eu, to help in the recognition of
footwall atteration (Eu low) and exhalative mineralisation (Eu high). The theory is that plagioclase
destructive hydrothermal alteration liberates Eu from plagioclase feldspars (where it resides in the
lattice)} and carries it to the seafloor where the Eu is precipitated with exhalites.

The results are plotted in Appendix IV. The sample of massive barite-silica-hematite from 3.5m in
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TC5is weakly elevated En and a sample of banded massive barite-silica-base metal suiphide from
17.6m in TC3 has a weaker Eu high. The sample of massive barite-silica-base metal sulphide
from 4.4m in TCS has a weak Eu low. Interestingly, the first two samples have low Zr (<5 and
34ppm respectively) whilst the latter sample has a Zr of 156ppm. These results are constdered to
be interesting but not particularty significant. Although strong Eu highs may have supported an
exhalative origin for massive barite-silica-base metal mineralisation, the lack of such anomalism
does not argue against a partly exhalative origin.

The conclusion that the massive barite-silica-base metal sulphide mineralisation at Tyndall Creek is

Cambrian and lies on the Henty-Comstock horizon considerably enhances the potential for this
horizon within South Henty. Unfortunately there 1s very limited space for a large economic
deposit in the immediate vicinity of Tyndall Creek .

The footwall alteration extends for only a short distance into the footwall as shown by TC1 below
TCS5 on section 57100N and TC2 on section 57120N. This limited extent may be due to the
mineralisation/alteration at Tyndall Creek being the product of only a small hydrothermal system.
Alternatively the mineralisation/alteration may lie at the periphery of a larger system.

Section 57100N in particutar suggests that the focus of alteration lay above the present ground
surface. The alteration has only limited depth in HAS5, ~60m to the north, and does not extend to
NC1, ~300m down dip. The only potential would appear to lie to the south but is limited by the
EL 8/96 boundary only 100m to the south. Consideration should be given to acquiring the
ground to the south when it becomes vacant in 1997 as the favourable horizon does not appear to
have been intersected in drilling south of the E.L. boundary.

Tyndall Mine

To the north of the lake near AMG 5359300N 380500E there is an old water filled shaft and an
apparent overgrown adit on 2 quartz-galena vein. Although the vein is interpreted to lie on the
Henty-Comstock horizon, lead isotopic ratios from one sample submitted for analysis by
Aberfoyle (another has too low a lead content to be considered reliable), clearly indicate that
mineralisation is considerably younger Cambrian and is interpreted to be Devonian in age.

Howard's Apomaly

The onginal discovery of the Rio Tinto gossan in the late 1950s led to geophysical surveys,
particularly IP, in the area. The IP surveys defined a number of good chargeability anomalies
associated with anomalous barite, manganese and sulphides in A-horizon soils. The better of
these coincident anomalies were drill tested by the early diamond drill holes HA1, 2, 3 and 4 with
limnited success. Routine assaying of core in HA4 revealed anomalous stlver (35m at 34 g/t
including 2m at 93 g/t and 2m at 410g/t) towards the end of the hole and the hole was extended
another 185.9m but did not intersect further anomalous silver.

Polished section petrology and microprobe anatysis indicated that most of the silver occurs in
silver bearing tetrahednite (freibergite) with minor amounts of pyrargyrite and native silver. No
other sulphide minerals occur in the analysed samples other than trace galena and sphalerite in one
sample. The silver minerals are associated with late stage barite-calcite veins in a very hematitic,

strongly foliated rock which appears to be HBB (this latter interpretation is yet to be tested by
litho-geochemical analysis).

DDH HA3 was re-assayed for silver and found to contain 49m at 8 g/t silver including 1.5m at 35
g/t sitver which, along with the intersection in HA4, was sufficient encouragement for drilling
DDHs HAS and HAG6 to the north and south.

HAS intersected 8.6m at 11 g/t silver (66-74.6m) in unaltered to very weakly altered feldspar
crystal rich sandstones considered to lie beneath the Henty-Comstock horizon. Again the silver is
associated with late stage barite-calcite veins. HA6 intersected 4.1m at 6.3 g/t silver.

The silver mineralisation is patchy with no obvious stratigraphic or structural control.
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There is an association between gold and silver (and copper and bismuth) at Henty (Yeates, 1989)
and the silver bearing minerals were described in a petrotogical report as native silver, proustite,
eold, and possibly tetrahedrite-tennantite. At Mt Lyell the Iron Blow (original discovery lode)
contained a bonanza shoot of silver-copper within massive pyrite-chalcopyrite containing the silver
mineral stromeyerite.

At this stage it can only be said that the genesis of the silver mineralisation 1s enigmatic.

5.2 Henty type, structurally controlled? stratabound gold

There is little published scientific literature on the style or genesis of the high grade Henty gold
deposit due to RGC's tight lip policy. An effort has been made to obtain all available reported
descriptions of the deposit and a short field visit was made by both authors prior to South Henty
becoming available. However, the nature of the deposit makes it difficult to gain an understanding
of the mineralisation from a short field visit and the limited reported descriptions are ambiguous at
best.

The Henty deposit is located within a package of intensely deformed and hydrothermally altered
volcanics in the immediate footwall to the most structurally significant fault in the Mt Read
Volcanics. The gross orientation of the stratigraphy is steeply overturned and broadly parallels the
orientation of the Henty Fault. Gold mineralisation exists within the most intensely silicified
alteration zone. [t makes the deposit difficult to interpret, especially since the conflicting models
place emphasis on either the structural setting, the stratigraphic setting or both.

The most interesting piece of information to come out of Henty is contained in RGC's December,
1995 quarterly report announcing further intersections of Henty type gold rich massive guartz
mineralisation (44m at 2.4 g/t Au including "a 4.5m thick zone of massive quartz which assayed
7.5 grams gold per tonne"), at the Mt Julia prospect, 1300m north along strike of the Henty-
Comstock horizon from South Henty. In particular the long section (Frgure 23), showing the
location of drill holes at the Mt Julia prospect and their relationship to the Henty deposit to the
north, are considered to summarise RGC's working hypothesis.

The long section shows the three high grade gold zones which constitute the Henty deposit
running down the footwall to a dashed line referred to in the box as "Intersection of Henty horizon
with Henty Fault” (the mineable resource of 506 000 tonnes at 26.9 g/t Au is based upon Zone
96). The dashed line describes a concave upwards shape with the Mt Julia mineralisation existing
where the curve turns to come back up to the surface. The shape of the intersection is a product of
the orientations of both the Henty horizon: very steeply west dipping with a broad flexure concave
to the east, and the Henty fault: slightly less steeply west dipping with a broad arcuate shape in
plan in the opposite sense to the flexure on the Henty horizon.

The five drill holes are numbered, presumably in order of drilling. They clearly indicate RGC's
focus on the intersection between the Henty horizon and Henty fault. The exploration is

apparently purely geologically driven with the intersection in MJOO5 made between 928m and
972m downhole.

It seems that RGC believe that the Henty deposit has both structural and stratigraphic controls.

Unfortunately the potential for a direct Henty analogue does not appear to exist in South Henty.
The southernmost intersection of the Henty horizon and the South Henty Fault (SHF, the major
southern splay of the Henty Fault) is ~800m north of EL 8/96 (Figure 23). South of this the
Henty horizon trends south southeast and dips easterly whilst the SHF trends south southwest and
dips westerly. Although geological data is limited in the western part of the licence near the SHF,
it would require quite radical structures to bring the two together.

In order to find indirect Henty analogues, it is necessary o consider the particular characteristics of
the two apparent controls on Henty mineralisation.
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The Henty Fault is the major fault in the Mt Read Volcanics; it is a broad zone of intense
deformation, often associated with quartz-sericite-pyrite alteration (Type 3 in Ch. 4.3). The fault
is interpreted to have undergone at least three phases of movement (Berry, 1994). The earliest
phase, during the middle Middle Cambrian, was extensional and associated with the eruption of
the Mt Read Volcanics: "extension stresses are recorded in the hydrothermal activity and in the
presence of the Henty dyke swarm" (Berry, op cit.). This movement was followed during the
Late Cambrian by reverse movement. The fault was reactivated as a sinistral wrench fault in the
Middle Devonian.

The only other example of significant gold mineralisation on the Henty Fault is at Lakeside ~12km
north of Henty where sub-economic tin-gold mineralisation appears to be related to the (Devonian)
Granite Tor Granite, (Taheri and Green, 1990).

The characteristics of the Henty horizon are less clear. As stated in Ch. 5.1.2 the horizon lies in
the lower part of the Lynchford Member. At Henty the highty altered host rocks to the quartz-gold
mineralisation on the Henty horizon were described as "Volcaniclastics and Lavas; mixed
sequence consisting predominantly of quartz-feidspar phyric volcaniclastics and lavas, with minor
epiclastics" by Roberts (1990). However, petrological reports and Yeates (1989) referred to
dacitic and/or andesitic volcanics including lavas and Pease (1985, based upon less drill
information but perhaps more careful study) referred to minor very thin shale lenses and described
the lavas and volcaniclastics as being largely dacitic or dacitic-rhyolitic.

The most chemically reactive rocks on the Henty horizon are likely to be the lenses of carbonate
and small lenses of massive sulphides intersected in a number of holes at Henty (and at
Comstock).

Observations based on a limited number of short pieces of Henty drill core (from the University
of Tasmania rock store) indicate that these carbonates have not been significantly affected by
hydrothermal fluids yet they are shown on some drill sections as lying amongst strong silica-
sericite-pyrite alteration. The carbonate is described (in bar-code logged drill logs) as alteration,
however, at this stage the significance of this carbonate is uncertain. Certainly there are carbonates
in the vicinity of the Henty-Comstock horizon for most of its strike in South Henty as well as at
Comstock, however, as discussed earlier these carbonates are mainly sedimentary in origin.

The massive pyrite and/or base metal lenses are generally quite thin and strongly deformed.
Banding in these could equally well be tectonic and it is only the Cambrian lead isotopes which
provide support for a VHMS style origin. Limited samples (also from the University rock store)
suggest that some of the base metal mineralisation is associated with silicification as veining.

From an empirical perspective, it may be conciuded that Henty style gold deposits form where the
Henty horizon is intersected by by faults associated with Type 3 alteration. Within South Henty
there are a number of pyritic shears. The most significant is exposed in the Henty Canal. Itis
associated with an alteration zone which trends roughly parallel to the Henty-Comstock horizon, is
weakly anomalous in gold (<0.1 g/t Au) and probably intersects the Henty-Comstock horizon at
depth. A number of additional pyritic shears, trending northwest, crop out or were intersected by
a number of drill holes in the southern part of the licence.

The problem with this empirical model is that there appears to be no particular lithology about the
Henty-Comstock horizon, other than the carbonates and massive sulphides discussed above,
which could act as a chemical "trap" for auriferous hydrothermal fluids.

Petrologically, the gold at Henty has been described as being "in association with pyntic-sericitic
to siliceous stringer-type veinlets...with an apparent concentration in siliceous bismuth-bearing
types” which post-dated barren quartz+carbonate veinlets with accessory sulphides and pre-dated
carbonate veinlets (D. Cowan in CMS report 86/5/32). This petrology was conducted on samples

taken from drill holes into the Sill Zone (see Figure 23) but it is considered that the fairly detailed
descriptions are relevant.

The umpression gained from the short field visit, which involved inspection of a single mineralised

hole as well as a short visit to the drive into the Sill Zone, was that the sulphide veinlets, which
presumably are those which host gold mineralisation, postdate the massive silicification though
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Plate 10: Samples of Henty ore and associated alteration. 384054 assayed 48.3 and 4.3 g/t Au
(different labs) whilst 384055 assayed 71.1 and 13.7 g/t Au (different labs). These
samples are further discussed in sections 4.4 and 5.2.

3?@51’@}1 ----- Intersetion of Herty harizon witn Bany faut S;'mﬂit"b.
Henty ® M il driihalac

Mt Julla Prospest

-

L4
-

-
4

4 M.002
’ 3 e
- A0

-
-

,4MIZ04 g \s 1002

- - -

e 3 "
b, TRPOSREL - my . ’ M ms
] Limit of ariitirig &t Henty NPT ® e D 2200 gold
— M 0 0Cm
Figure 23: Longtitudonal section; Henty-Mt. Julia (from Goldfields Limited Dec'96 quarterly

report to the Australian Stock Exchange)

5cm

Y



390173

such paragenesis may have occurred within essentially the one mineralising/alteration event.

A purely structural model for gold mineralisation is suggested by the cross-cutting nature of the
veins seen in the single drill hole with previously silicified rocks deforming in a brittle manner.
The main problem with this model is that it provides no explanation why massive siliceous lavas in
the area did not deform in a similar way.

Further complicating the picture is the fact that gold mineralisation in massive quartz at Henty is
found in two zones referred to as the A and B zones separated by a stratigraphic interval of up to
25m (the two zones are interpreted to meet at depth. At least some (possibly all but information is
not available)} massive sulphide lenses lie between these two zones. The Sill Zone is apparently in
the B zone (stratigraphically higher) whilst the larger Zone 96 is in the A zone (See Figure 24)

Four samples (two of high grade ore, 384054,384 055 and two of associated alteration, 384056,
384057; Plate 10) were analysed for a wide range of elements (Appendix V). The massive quartz
samples assayed by ANALABS returned 13.7 and 4.3 g/t Au. Pieces taken from the same rocks
were assayed previously by MINLAB for 71.1 and 48.3 g/t Au respectively, indicating the
extremely nuggety nature of mineralisation at Henty. The significance of the whole rock data, and
particularly the elements removed or introduced during alteration were discussed in

Ch. 4.4. The dacitic Ti/Zr ratios obtained from the four samples supports the descriptions of the
altered voleanics by Pease (1986). 1t is significant that the massive quartz samples have 0.40%
and 0.36% Ti02, and 172 and 169ppm Zr respectively. This clearly shows that the quartz is not
an exhalite or cavity fitlling but is the product of alteration of dacitic volcanics. This has quite
considerable stratigraphic stgnificance for Henty style gold mineralisation in South Henty
discussed below.

The massive quartz gold rich (13.7 and 4.3 g/t Au) samples have relatively low levels of Cu (1111
and 865ppm), Pb (261 and 587ppm), Zn (113 and 16ppm), As (10 and 4.5ppm), Mn (392 and
506ppm), Mo (6 and 7ppm), V (7 and 5ppm), Sn (6 and 7ppm), Sb (13 and <3ppm), Ba (38 and
32ppm), W (<5 and 5ppm) and surprisingly Bi (<1 and <1ppm) respectively. The only elements
to be elevated are Ag (18 and 7ppm) and Te (16.8 and 5.5ppm) respectively. Similar patterns are
seen in the two samples of alteration except that the sample of quartz-sericite-pyrite has anomalous
Cu and Pb. The light rare earth elements were also analysed. The plot in appendix TV shows a
relatively smooth profile with no Eu anomalism.

In conclusion, the Henty deposit contains small lenses of massive pyrite and/or base metals with
Cambrian lead isotopes. These lenses are spatially closely associated with high grade gold
mineralisation hosted in massive silicified dacitic volcanics, The host rocks lie on the Henty
horizon which is in (or possibly immediately below) the lower part of the Lynchford Member of
the Comstock Formation. The alumina depleting hydrothermal alteration style is quite unusual
and distinct and also exists at Comstock.

The zone of silicification at Comstock, in the form of a thick carrot, lies immediately beneath the
lower part of the Lynchford Member (with silicification extending down into the underlying
andesites) which contains a number of small massive pyrite and/or base metal lenses with
Cambrian lead isotopes and fossiliferous shallow marine carbonates. Silicification at Comstock
grades out into serictte-pyrite-silica alteration (similar to that surrounding the silicification at
Henty. This alteration hosts disseminated pyrite-chalcopyrite mineralisation (Lyell Comstock
orebodies) and extends around the Cape Hom comer into the vast Mt Lyell alteration system.

The zone of silicification at Comstock carries anomalous gold grades (to ~1g/t Au) on its edges
(but may not have been thoroughly tested) whereas the Henty deposit contains high gold grades in
relatively narrow shoots of massive quartz (Zone 96 averages 3.5m in width and the Sill Zone

averages 1.5m). The difference may be due to the proximity of the Henty deposit to the Henty
fauit.

The silicification and gold mineralisation at Henty is considered to have formed by the
hydrothermal alteration of rocks in the footwall to the seafloor, probably at the time that the
massive sulphide deposits were deposited. This hydrothermal fluid activity is probably analogous
to the alteration at Mt Lyell which exists at the same stratigraphic level. The imitial significance of
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the Henty Fault may be in its earliest incarnation as an extensional structure focussing the
hydrothermal fiuids at the time that the Henty horizon was the seafloor. High grading of the
deposit may have occurred during either of the later movements on the fault which produced
attenuation of the sequence and remobilisation of gold into veinlets.

The significance of this model to South Henty is that the initial introduction of gold may have
taken place syn-genetically along the Henty-Comstock horizon with fluids passing up zones of
lower stress (and not necessarily only the Henty Fault). If later high grading is necessary lo
produce economic grades then this may not have occurred along the Henty-Comstock horizon in
South Henty (except perhaps along the intersection with the Great Lyell Fault), however, it is not
certain that such high grading took place. Further, the alteration and mineralisation associated with
this type of gold mineralisation is essentially of a VHMS style.

The shallow marine conditions indicated by {ossil assemblages in carbonates on the Henty-
Comstock horizon at Comstock and South Henty, and by inference Henty, may result in some
differences with classic VHMS deposits. However, the existence of high grade base metal
massive sulphide deposits (small, but potentially along strike from the Mt Lyell "elephant") on this
horizon at Comstock indicates that both gold or VHMS deposits may be expected on the Henty-
Comstock horizon. Drill testing VHMS targets may actually intersect high grade gold
mineralisation and vice-versa.

Gold deposits of Henty type may be found on or beneath the Henty-Comstock horizon amongst
hydrothermal alteration focussed on this horizon. The most obvious target is the Lake Newton
aeromagnetic low associated with strong footwall alteration intersected in HAR. Although
economic gold mineralisation is more likely in the upper part of the system, ie. at or immediately
below the Henty-Comstock horizon, there may be potential for gold mineralisation deeper in the
system. The other known location of hydrothermal alteration below the Henty-Comstock horizon
in South Henty is at Tyndall Creek where small intersections of barite-silica-base metal sulphide
contains anomalous gold up to 12g/t Au (in float). As stated in Ch. 5.1.2, the alteration system is
relatively small or, perhaps more likely, formed on the periphery of a larger eroded system. Any
further occurrences of hydrothermal alteration on or below the Henty-Comstock horizon should be
considered to have potential for gold mineralisation.

5.3 Structurally controlled gold

In the initial appraisal of the potential of the "South Henty" area (MacDonald, 1995) some
emphasis was given to the potential for purely structurally controlled gold mineralisation. This
was based upon two lines of thought.

Firstly, the possibility that Henty's location and/or high grade may be related to the Henty Fault.
Limited field inspection of core agrees with the opinion of Gary Amold, expressed in Yeates
(1990), that "mineralisation is partly related and partly unrelated to the Henty Fault ... [with a] ...
syngenetic or near syn-genetic phase being overprinted by a later phase, possibly gold bearing”
That is: there is a reasonable possibility that gold mineralisation (or at least high grading) occurred
during a later (post-extensional) movement on the Henty Fauit and thus may be unrelated to the
stratigraphic location.

Given the current level of knowiedge of movement on the Henty Fault (extensional in Mid
Cambrian, reverse in Late Cambrian/Early Ordovician, sinistral strike slip in Mid Devonian) it was
considered that the latest strike slip phase may have been the structural event associated with
mineralisation. Initial appraisal of the geology of "South Henty" suggested the existence of
structurally favourable settings analogous to Henty.

Previous mapping at "South Henty" has mapped or interpreted a number of roughly north-west to
north-north-west trending faults with sinistral strike slip displacements recorded in the Ordovician
rocks (i.e. Mid Devonian movements). In the stress regime, under which the Henty Fault moved
sinistrally, these faults would have been partly dilational with traps for gold bearing fluids.
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Secondly, the existence of gold anomalous values (obtained by previous explorers) in soi%, rogsl 75

and drill core in and over zones of pyritic alteration (with sericite or chiorite, variable silica) in
such structurally favourable settings. Of these the most significant was the intersection of ore
grade base metal-gold mineralisation in massive barite in the Tyndall Creek short DDH's which
was interpreted by Lewis (1995} to be structurally hosted and controlled by the Tyndall Creek
Fault. In particular three such zones were recognised: South Henty Fault, Tyndall Creek Fault and
Henty Canal Alteration. Initial work on this compilation recognised a fourth: Access Road
Alteration, which should be included in this group for appraisal. Several additional structurally
favourable settings with no (or limited) geochemical data, were also recognised.

These alteration zones are included in the Type 3 alteration category (with varying levels of
confidence) as described in Section 4.3.

It must be stated that the present review-compilation work has led to the downgrading of the
perceived potential for this style of mineralisation at South Henty. In particular, the improvement
in the understanding of the Henty deposit, field work in the four areas and a more detailed
consideration of previous exploration in the light of each of the former, has resulted in the South
Henty Fault area being downgraded. Furthermore, although work is recommended on the other
three areas, the potential is considered to be moderate at best, in comparison to the excellent
potential for a major discovery on the L.ake Newton (aeromagnetic low/footwall alteration)
anomaly on the Henty-Comstock horizon. Structurally controlled gold deposits have lower
findability factors and tonnage-grade characteristics and hence are assigned lower exploration
priority than the other targets.

Tyndall Creek Fauit
A number of conclusions can be made about the Tyndall Creek Fault zone. As stated earlier, the

evidence leans towards the massive barite-base metal-gold mineralisation intersected in the shallow
holes as being syn-genetic on the Henty-Comstock horizon thus cancelling one of the main factors
for the perceived potential.

On the surface the Tyndall Creek Fault does not have any significant expression; it is represented
by a number of narrow (~0.1 to 2 metres) pyntic shears with associated chlorite+silica>sericite
alteration. These can be seen in the road cutting north of the Tyndall Creek bridge, along the first
length of the (rehabilitated) access track to old DDH's YNC12 and 13, and possibly in outcrop in
Tyndall Creek (aithough Aberfoyle's interpretation of a major structure/fault zone through the
creek must be based upon their interpretation of holes TC 1-5, as the outcropping rocks don't
appear to be within such a fault zone). The drilt core for the TCs 1-5 in Tyndall Creek has been
cut for assay (by Aberfoyle) and the schistose core is now in small broken pieces and hence
difficult to log/interpret. Furthermore, the core does not appear to support Aberfoyle's structural
interpretation. A better model] is that an asymmetric (syngenetic) body of (soft barite-galena-
sphalerite) mineralisation/alteration preferentially focussed strain in a later structural event.

The best evidence for the existence of a relatively broader zone of gold anomalous pyritic alteration
within a significant fault comes from DDH's NC-1 and HA1&2 (HA1 was stopped at 137.2
metres due to over lifting and redrilled as HA2 for 259.1 metres. Both holes intersected the same
pyritic fault.). Core grind re-assaying for gold by Aberfoyle returned best results of HA1, 86-
97m: 13m @ 0.075 g/t Au, and 102-117m: 15m @ 0.123 g/t Au. Recutting of HA2 and analysis
for a wider range of elements, by Resolute, gave a best of 106-112m: 6m @ 0.2 g/t Au including
109-111m: 2 metres @ 0.34 g/t Au. (Relationships between these gold results and other
pathfinder elements are discussed below).

NC-1 intersected two main zones of pyritic alteration/shearing with the upper zone from ~615 to
677m (with a stronger zone from 615 to 633m) and the lower, weaker, zone from 770 to 805m.
These could conceivably be the same structure, or at least parallel structures (oriented structura!
readings indicated both strike ~315° (TN). Cut core (nominally 1 metre) sampling of the upper
zone by Aberfoyle returned only three above detection limit results with the best 1 metre @ 0.2¢g/t
(613m - 614m) with next best G.031g/t Au (0.033 and 0.014) over 1.62m (623m - 623.62m).
The rest of this upper zone contains <0.008 g/t Au as does the whole of the lower zone. These
lower zone results are from core grind sampling so Resolute cut and re assayed the pyritic zone
again. Best results were 2 metres @ 0.029 g/t Au (776m - 779m) with all other intervals below
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Outcropping chloritic pyritic schist along the first length of the rehabilitated access track to DDHs
YNC12 and 13 is gold anomalous (0.062 and 0.016 g/t Au). The schistosity is sub vertical and
strikes WNW. Chlorite-silica-pyrite alteration in the road cut north of the Tyndall Creek bridge
(not sampled) is associated with a pair of minor WNW trending faults. The alignment of the
structures in HA1 and 2 is equivocal. The observations possibly support a north-south structure
better than a westerly trend.

Aberfoyle defined their Tyndall Creek structure as "a major west-north-west trending and steeply
north dipping zoune (5-15m wide) intersected near the surface in TCs 1-5, at ~240m in HAS and
640m in NC-1" (Lewis, 1995). The HAS intersection is in a zone of very poor core recovery and
has only weak gold responses (0.20, 0.015. 0.012 g/t Au).

As discussed here, in terms of its exploration potential we would prefer if the fauit were
constdered to be defined by the apparent dislocation of Ordovician rocks on the Tyndall Range,
and associated structures in outcrop and DDH NC-1 and possibly HA1/2 (i.e. exciuding the TCs
1-5intersections). This fault strikes ??? and dips ??? and would have opened under the Mid
Devonian when sinistral displacement occurred along the South Henty Fault.

Several of the gold anomalous zones/outcrops were sampled in order to help recognise possible
pathfinders to this gold mineralisation. The gold anomalous (Aberfoyle) intervals in NC-1 from
the upper zone generally show no relationship to Cu, Pb, Zn, Ag & As. The only anomalous
sample, however, was of 0.15 metres of semi-massive pyrite. It assayed 0.014 g/tAu, 713ppm
Cu, 258ppm Pb, 175ppm Zn, <2ppm Ag and 153ppm As. Resolute samples from the lower
pyritic zone in NC-1 showed no relationship between weak gold mineralisation and Cu, Pb, Zn,
Ag, Bi & As.

HA?2 which was recut did show some interesting zonation with a central gold zone (6m @ 0.2g/t
Au) anomalous in copper (6m @ 772ppm) but not Pb (6m @ 69ppm) and Zn (6m @ 240ppm)
surrounded by a halo of Pb (3m @ 287ppm and 2m @ 951ppm))and Zn (3m @ 1639ppm and 2m
@ 2942ppm). Three samples of outcropping chlonitic pyritic schist and associated quartz sulphide
veining and seven outcrops of limonitic ironstone (384160 - 384169) were sampled along the first
length of the rehabilitatedaccess track to DDHs YNC12 & 13. Two very schistose samples
assayed 0.062 and 0.016 g/t Au, 1423 and 287 ppm Cu, 355 and 2383 ppm Pb and 1197 and
8600 ppm Zn, respectively. The veined sampie assayed 0.117 g/t Au, 127 ppm Cu, 2488 ppm Pb
and 1660 ppm Zn. The ferruginous samples assayed poorly with the best at 0.22 and 0.20 g/t Au
(and the rest below detection). All samples were anomalous in Zn (544 to 1945 ppm). Itis
generally the case that gold anomalism is associated with base metals, variably arsenic, and not
silver.

Exploration for these narrow sulphidic deposits with limited wall rock alteration will be best

achieved by short dipole spacing dipole-dipole IP surveys. Soil sampling will be of dubious
benefit due to the lack of disperston in the highly acidic peaty soils whilst Wacker C-horizon
sampling suffers from the lack of a broader zone of wall rock dispersion.

Henty Canal Alteration

This zone of alteration is that which Lewis (1995) described as a "gold anomalous silica-sericite-
pyrite alteration zone above Middle Tyndall Group rhyolites ... semi-conformable ... [with a] ...
probable strike length of over 800m".

The zone is defined by three separate outcrops of sericite-silica-pyrite alteration exposed during the
construction work of the HEC.

The northernmost is along the edge of the Henty Canal where the alteration zone extends as a
number of outcrops over a total width of 75 metres. Ti/Zr analysis of altered samples indicates
that the rocks are dacitic along the canal (Ti/Zr from 9.4 to 14.5) which is supperted by petrology
done by Aberfoyle. Ten samples submitted by Resolute all contained <0.008g/t Au, with As to

1574, 54 and 51ppm, Cu to 33, 13 and 9ppm, Pb to 160, 122 and 49ppm and Zn to 132, 114 and
T3ppm.
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The middle zone, in a small creek, is quite sulphidic {to ~10% pyrite) and barite veins were
reported by Aberfoyle. Their best results were 0.046 g/t Au.

The southern zone is defined by a few overgrown mounds in a swampy area. Aberfoyle's best
results were 0.079 and 0.056g/t Au. There was no trace element litho-geochemistry or petrology
done on rocks from these two areas, however, they look to be the same rock as that in the canal.

The volcanic facies of the dacitic unit is uncertain. At least some of the outcrop looks porphyritic
in hand specimen and thin section. The altered dacite in the canal is strongly foliated (roughly
north-south striking, sub-vertical) whilst adjacent rhyolite and sandstones are relatively
undeformed. One possibility is that the dacite unit has been preferentially deformed, altered and
mineralised between massive MIR rhyolite and overlying MJX quartz crystal rich sandstones.
This is not supported by the lack of foliation in outcrop at the middle zone. This fault may be that
which passes along Newton Creek under the Anthony Road and appears to have had a grossly
sinistral, post-Ordovician displacement. The curve of the fault (as mapped by the Government

regional mappers) passes quite neatly into the trend defined by the location of the three outcrops of
altered dacite.

Exploration should be based upon trialling a dipote-dipole 1.P. survey over known alteration and
tracing the trend north and south. Wacker bedrock C-horizon soil geochemistry may be of some
use.

South Henty Fault

The South Henty Fault was highlighted by MacDonald (1995) as having "potential for a shear
hosted gold deposit based upon the structural mode] for Henty". The downgrading of this purely
structural model downgrades the potential of the South Henty Fault. Previous exploration has
done much of the easy work to the extent of drilling DDHs YNC14 and 15 into the best
chargeability anomaly defined by a 50m dipole-dipole IP survey. Although strong (Type 3) silica-
sericite-pyrite alteration was intersected in the fault, gold values were only weakly anomalous (e.g.
2m @ 0.05 g/t Auin YNCI14).

The cost and difficulty of carrying out further exploration on this fault means that is necessary to
decide whether any exploration is warranted at all. The likely exploration programme would
involve extending the IP survey to cover the rest (southern end) of the South Henty Fault. Any
drill targets would be solely IP anomalies along the steeply incised valley of the Henty River (sides
~300 metres), with no relevant soil geochemical data. Drilling would require helicopter support,
considerable site preparation and relatively long {or not optimally located) holes to test relatively
shallow targets. This target area should not be actively explored until new evidence is found to
enhance its prospectivity.

Access Road Alteration

This zone outcrops on the road to the Newton Dam (hence: "access road™) just east of the
380000mE baseline and is charactenised by silica-sericite-pyrite alteration. Aberfoyle's sampling
returned up to 0.105, 0.083 and 0.069 g/t Au (again the rocks have predominantly dacitic Ti/Zr
ratios!). The zone appears (o pass northwards to the immedjate east of the collar of YNC11.

Itis unclear as to the structural significance of this alteration/schistosity and if it relates to the other
alteration zones discussed above.

This zone should be recognisable by dipole-dipole IP and traced north and south. Wacker bedrock
C-horizon soil geochemistry may be of some use.

Other Possible Structures

The UTEM surveys have defined two linear trends of early time responses in the south western
comner of the licence (south-west of Newton Dam wall). These two trends strike roughly north-
north-west and could conceivably be related to splays of the South Henty Fault.
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EL 8/96 - South Henty is prospective for volcanic hosted polymetallic massive sulphide deposits,
Henty type gold deposits and small structurally controlied gold deposits, as discussed in the
preceding chapter.

Targets with recommendations for further exploration in EL 8/96 are listed below, in order of
decreasing priority, on the bases of their empirical-economic rating and the results of previous
exploration programmes.

1

13

1w

Lake Newton Anomaly

The target lies on (or immediately below) the Henty-Comstock horizon and is the highest
priority target on that horizon. Further targets on the horizon are detailed in 3.

This target is based on an extensive Type 1 (= VHMS footwall?) alteration zone, which is
incompletely tested but partly delineated by an acromagnetic low anomaly, situated
stratigraphically below the Henty-Comstock favourable horizon {(HCFH). It has potential for
both VHMS and Henty gold type deposits.

It should be tested by core drilling a hole inclined to the west on about S358900N to intersect
the favourable horizon adjacent to the axis of the magnetic anomaly between 250m and 400m
below surface; the hole should penetrate at least 50m into the footwall of the favourable
horizon to optimise DHEM survey, and provide information on type and intensity of alteration
which could provide vectors for follow up drilling (see also 3).

Spillway (VHMS) favourable horizon to porth of Lake Newton

This horizon has been intensively tested at shallow to moderate depths north of YNCI11 and
there are equivocal indications that the northern section was deposited in a more distal setting,
but the horizon remains untested tn the 1km of strike length between the spillway and YNC11.
Although there is no significant footwall alteration in the spillway and YNC11 thereisa
dramatic thickening of SBB in YNC11 suggesting proximity to a basaltic fire fountain vent
(with implications for spatial associations for VHMS deposits) and this gap is worthy of
further investigation by at least one facies/alteration exploratory diamond dril! hole to continue
the conceptual programme vigorously pursued by Pasminco.

The favourable horizon, at the base of SBB, should be intersected >200m below surface by a
hole inclined to the west on about 5358900N, midway between the spillway and YNC11; the
hole should penetrate at least S0m into the FPB below the favourable horizon to optimise a
DHEM survey and permit assessment of alteration intensity.

An alternative hole could be collared south of the lake and designed to intersect the spillway
horizon in the hinge zone of the enigmatic anticline, just east of the dam wall.

VHMS/gold potentiat on Henty-Comstock horizon
‘The proposed hole into the Lake Newton Anomaly (detailed in 1) is the most obvious target on
this highly favourable horizon. Forther drilling in this area will depend upon the results of that
hole; there are, however, already a number of targets elsewhere on the Henty-Comstock
horizon which require drilling:
* The shallow UTEM response corresponding to this horizon halfway between YNC4 and
the purnp station may be due to a shale but warrants a short hole.
The anomaious sitver intersected in HA4 (2m @ 410g/t Ag) warrants further drilling in
- order to help understand this mineralisation.
* The massive barite-sulphide at Tyndall Creek warrants an additional hole (this is

detailed as 5).

%
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It is very likely that further dnlling will be recommended both to the north and south of the
hole proposed in 1. This drilling may be of higher priority than the above three targets
detailed.

Indirectly related, it would be very interesting to drill a hole into the "stalk" of the "mushroom"
shaped aeromagnetic anomaly in order to help explain the magnetic feature and the nature of its
strongly suspected relationship with alteration.

All such drilling will, as well as testing the more interesting parts of this prospective time
horizon, provide information regarding aiteration, mineralisation and volcanic facies in order
for vectors to be drawn for follow-up dnlling. No reasonable expense should be spared to
improve interpretation of this alteration as it may well lead to an ore body. Future discoveries
at depths beyond the reach of surface geophysics, will require confidence in geological
concepts and persistence in testing them.

Spillway (VHMS) favourable horizon to south of Lake Newton

The lack of significant Type 1 alteration in FPB in YNCI12 and the apparent profusion of NCD
and Suite I intrusive units are discouraging factors for prospectivity in the 1km of strike
length between the spillway and YNC13. Nevertheless, the possibility that the intrusives
occupy a favourable structural setting previously exploited by a footwall hydrothermal system
and now partly obscure the alteration picture, at least requires that the magnetic data should be
modelled to get an improved interpretation of the extent and depth of the intrusive body and an
idea of the space remaining on the favourable horizon.

South of YNC13 there is no subsurface data on the continuation of the SBB and favourable
horizon, or the degree of alteration in the footwall, but it is tentatively interpreted that this
southern area was proximal to a basaltic fire fountain vent which has favourable implications
for VHMS exploration. The abundance of dacitic and andesitic coherent facies in YNC13
(which, unlike the andesite body near the spillway, do not seem to have positive magnetic
relief) is less encouraging; it suggests that younger intrusives may have disrupted the
favourable horizon.

The surface trace, strike extent and degree to which the favourable horizon is preserved
between younger intrusive bodies should be determined by further detailed mapping, close
spaced Wacker bedrock sampling and immobile element geochemistry.

Any sections of significant strike length of the favourable horizon (between intrusives) should
be tested, for volcanic facies and alteration information; tnitially by shallow diamond drilling.
Wacker sampling is useful to identify the bedrock litho-geochemistry but, due to the mobility
of some critical components (eg. S102, Naz(Q, S, Fe203) is not applicable to alteration
mapping in areas of poor outcrop.

Tyndall Creek Barite Prospect
Results of previous dnill holes HAS and HA6 do not support an extension of the postulated

VHMS type footwall alteration zone at shallow-moderate depths northwards from the
sulphide-bartte mineralisation at Tyndall Creek. Existing drill holes at the prospect (TCs 1-5)
have all been shallow and in broken ground with accompanying poor core recovery leading to

significant uncertainty in geological interpretation of what may be a structurally complicated
area.

Although there is no geophysical target at the prospect and the EL. boundary is disconcertingly
close, a medium depth diamond drill hole to intersect ~150-200m below the mineralised
outcrop, more detailed surface mapping and immobile element litho geochemistry, would
considerably tighten up the essential interpretation of the style of mineralisation - structurally
controlled, remobilised or syn-volcanic? Any future core drilling in this area should be
designed to cope with broken ground for maximum core recovery.
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Henty Au type potential on the Henty-Comstock horizon near intersections with faults
associated with Type 3 alteration.

Although the metallogenesis of the Henty gold deposit remains poorly understood, an
empirical exploration model can be construed from its location near the intersection of the
Henty-Comstock favourable horizon and the Henty Fault, the style of alteration along the fault
and around the deposit, and (more tentatively) the observation that Henty and Mt Julia deposits
exist close to the junction of the North and South Henty Faults. Empirically then: any areas

where major faults with extensive Type 3 quartz+sericite+pyrite alteration intersect the HCFH
would have potential.

Likely contenders in the major fault class are the Great Lyell Fault (GLF) and possibly the
Tyndall Creek Fault (TCF). If the NFH-SFH junction is significant, then the inferred
intersection of HCFH and GLF near its offsets by TCF (probably at great depth and south of
the EL 8/96 boundary) and the southeast trending fauit near the Anthony Road-Howard's
Road corner, may be favourable structural settings. This concept has been seriously pursued,
perhaps indirectly, by Aberfoyle's deep holes (NCs 1 to 4) which, however, indicated that the
the GLF (or related splays?) in NCs 2 & 3 is not associated with significant Type 3 alteration.

The "Henty Canal Alteration Zone" near 380300E may be fault related and could present a
target of this type if it intersects the HCFH along strike (to the south?) or down dip.

This empirical model s difficult to explore at depth. The Henty type alteration and
mineralisation is likely to be chargeable but in narrow zones probably not detectable at >50m
depth by surface IP surveys; it is not conductive and DHEM is precluded. It is notoriously
patchy, near misses and low grade intercepts are likely, and considerable persistence would be
required 1n exploratory dnlling.

Type 2 alteration in YNCS & YNC10 area.

Broadly stratiform, pervasive but patchy, plagioclase destructive sericite+Mn carbonate+Kspar
alteration exists in several of the Pasminco drill holes north of Lake Newton. It exists in
dacites stratigraphically above the Spillway favourable horizon and appears to increase tn
extent and intensity down dip between YNCs 5 & 10.

In view of the ambiguity of Type 2 alteration in relation to VHMS systems, this apparent
alteration vector does not justify deeper (>400m) drilling at this stage. It represents a low
priority target which should be earmarked for possible future investigation if the possible link
between Types 1 & 2 alteration and VHMS mineralisation 1s substantiated by results
elsewhere.
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APPENDIX 1I 390236

Major element and immobile trace element analyses

Appendix I-a Sources of Analytical Data

The major element and immobile trace element (wholerock) data tabulated in this appendix, and
extensively referred to in the text of the report, include analyses of 589 surface rock and dril} core
samples previously reported by Pasminco and Aberfoyle and an additional 59 analyses obtained
for Resolute during this investigation. _

The assistance of Mike Quayle (Pasminco) and Richard deBomford (Abeﬁomwding
the data in digital form is gratefully acknowledged. '

No. Sampletype Company Tabulated in: Sample Nos.
40 split core Resolute App l-b 384031 etc.
44 split core Pasminco ApplIl-b 35 .
19 split core Aberfoyle App lI-b 632036 etc.
19 rock Resolute Appll-e 384054 ete.
47 surface rock Pasminco : Appll-g 31483 etc.
40 surface rock Aberfoyle Appll-h 623046 etc.
19 rock & petrographic  Aberfoyle Appll-i 623001 etc.
419  core grind Aberfoyle Appll-j 625363 etc.

Analvytical Methods

All analyses were carried out by ANALABS mainly by XRF methods OX401 and OX408.

Resolute's samples were separately analysed for sulphur by Leco method OM613.

Pasminco and Aberfoyle samples were analysed for sulphur by OX408 which would result in a
low reading (due to partial loss of the sulphur as sulphides upon ignition during the fusion
process). However, since most of the rocks did not contain very high levels of sulphur, the
analyses remain broadly comparable.

Abbreviations in Column Headines

Fmn “"formation” Lithofacies units as discussed in text and summarised in App. [I-d.
Gp "group” Alphanumeric code used in sorting the analyses.

*PITi "P2O5/Ti02" Calculated ratio.

Al "Alteration Index" 100*(MgO+K20)/ (Mg0O+Ca0+K20+Na20)
after Ishikawa et al., 1976.
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Appendix lI-b South Henty Wholerock Analyses: 104 core samples. {(SHAppll-b) 29 October, 1996 P1
All Resclude. Pasminco and Ahedaoyle spit drill core samples and one addlifonal surtace sampie 824459; Sorle_d by llho-geochemlcat Grotps.

SAMPLE Hole From To Description Fmn Gp Si02 Ti02 Al203 Fe203 Mn0O MgC Ca0 Na20 K20 P205 S LOI Total Zr Tiizr “Pi Al
% % % % % % % % % % % % % ppm calc calc cale
35049 YNCH 516 517 gy massv stlciid? Fxl Pumice Breccia FPB 7430 044 1153 287 006 079 083 245 310 006 216 993 3»/2 7H 04 54
35099 YNC3 97 100 mass ser F xt Pumice Breccla FPB 7130 044 1483 280 005 121 086 184 341 006 004 305 938 379 70 0.4 63
37160 YNC? 2603 2608 massv ser Fxt Pumice Breccla FFB 7130 034 1337 315 008 124 196 171 302 005 000 365 1003 327 62 QO &4
38747  YNC10 4889  489.2 gy-gn serF phyric Pumice Breccia FFB 7060 036 1387 339 011 120 175 143 342 006 004 349 997 340 63 017 )

6990 033 1297 282 011 114 230 180 297 Q05 002 547 997 07 64 015 51
6950 03 1378 283 Q08 107 210 122 366 Q05 002 508 998 M2 63 014 LY

38748 YNC10 5007 5010 pink ser-ch? all F phyrc Pumice Brecda  FPB
38749  YNC10 5147 5150 pink ser-ch? alt F phyric Pumlce Brecgia  FPB

A

A

A

A

A

A
3750  YNG10 5284 5285 gy-gn serF phyric Pumice Brecdia FPB A 6790 033 1276 376 012 150 30t 175 311 005 001 55 999 305 65 015 49
39338  YNCH 1249 1252 ser F phyric Pumice Breccia FPFB A 7160 036 1320 369 006 174 137 160 25 005 000 349 997 M8 62 014 59
39339 YNC11 1458 1461 ser F phyric Pumice Breccla FPFB A 7D0 036 1400 330 005 150 164 181 278 006 002 342 1001 350 61 017 55
37906  YNCB 2792 2794 massv ser Fxt Pumice Breccia FPB A 7180 034 133 377 005 203 103 176 260 005 008 306 997 307 66 015 62
37904  YNCS 1300  130.4 massv set Fxt Pumice Brectia FPB A 6900 033 1369 385 007 168 189 122 346 005 006 415 995 30 66 015 62
37159 YNC7 2019 2022 chi Basall brecdia SBB B 4990 076 1551 1152 019 382 573 246 169 006 006 B16 999 & 536 008 4
364084 YNC8 2356 chi fg coherent Basalt, 2% Cc amyg SBB B 5070 102 1840 1127 015 277 393 498 143 028 003 506 10000 209 293 027 @
384085 YNCO 1208 chl Basalt (polymict) 8%, 5% CcVns ~ SBB B 5280 063 1540 749 017 239 744 412 143 009 008 737 9940 98 385 013 25
WAXE  YNC10 5030 gn chl ig mafic? Sist endl by PuBx SBB B 5720 095 1750 1029 010 301 112 220 264 015 047 423 9950 124 459 015 63
39337  YNC11 893 897 gn chiep) all Basall Breccia SBB B 5150 083 1760 1170 022 504 437 303 078 012 001 449 997 104 478 014 44
39816 YNG12 85 90 chlcoherentBasall 1%Ccamygdales SBB B 4520 078 1570 1080 016 333 967 184 204 013 000 1056 1002 % 50 017 3
35057 YNC3 186  19.2 massv polymici lh-F xt Pumice Bx SPB C 6460 041 1599 419 011 108 250 305 284 008 442 994 @ B85 00 &
34005 YNC10 4694 ser-cht polymict Dacite-Basalt Bx SPB C 6430 058 1440 557 017 150 423 075 331 010 008 465 9950 183 190 017 49
384041 NC1 6428 gy-gnserchirelunalt Dacite, <0.1%Py ~ NCD D 7340 032 934 337 016 120 453 181 137 000 003 482 10060 150 128 028 29
3046  YNC1 102 103 gymassvFpDaclegrelicipediictd  NCD D 6560 049 1376 453 009 069 357 309 406 012 401 1000 227 129 0 42
35087 YNG4 2448 2451 gy-gn massv Fp dacle NCD D 6580 045 1330 702 035 080 249 192 265 033 002 459 996 210 128 029 44
37222 YNC5 2696 2704 gngy massv Fp Dadle . NCD D 6480 056 1640 537 012 100 227 48 208 016 005 197 996 259 130 029 X
37224 YNC5 3504 350.7 gy-gnmassv {p) Daclle NCD D 6640 044 1208 906 029 087 138 257 223 012 008 319 996 204 129 027 44
37468 YNGB 1904 1910 gy-gn massv Fp Dache NCD D 6360 047 1479 417 011 080 358 481 194 013 000 424 986 23 126 028 25
384086 YNCO 1446 pink bichd Fp Dacite, assoc ¢ faull? NCD D 6740 048 1360 435 007 088 254 144 347 012 001 563 9970 214 134 026 X
34087 YNCS 1907 gy-butt Fp Daclte, 2% chl vnits NCD D 6930 048 1410 552 005 103 159 115 343 013 002 332 10010 231 125 026 &

D

384088 YNC9 2010 least alt gygn Fp Dacile NCD 6570 050 1470 520 067 082 28 250 324 013 004 395 9970 236 127 0B 43



Appendix Il-b South Henty Wholerock Analyses: 104 core samples. (SHApRII-b) 29 October, 1996 P2
) Al Resolute, Pasminco and Aberioyle spi drill core samples and one addilional surface shmple 624459; Sorled by Itio-geochemical Groups.
SAMPLE Hole From To Description Fmn Gp Si02 TI02 Al203 Fe203 Mn0O Mg0Q CaO Na20 K20 P205 S LOI Total Zr TVZi ‘P Al

% % % % % % % % % % % % % ppm calc cale calc

37905  YNC® 2277 2281 bufibichd (Fp) Daclle <0.1% suiph NCD 6650 048 1374 474 007 OB} 201 180 380 013 014 539 996 130 151 027 5%
384004  YNC10 3977 Ist alt kernel gy-gn Fp Dadile, no Py NCD 5020 055 1590 716 055 (059 269 =246 447 015 014 532 9920 252 131 0 20
38742 YNCI0 4318 4336 buff wkser? all Fp Dadlle NCD 6490 057 1681 256 019 045 245 266 439 016 031 395 9594 B3 121 028 49
39645  YNC12 5683 5668 gy-h massive Fp Daclle’ NCD 6670 050 1440 445 006 (86 321 246 365 044 007 412 1006 229 131 028 44
39822  YNC12 3237 3245 massive Fp Daclte, 10% 3mm plag pxds ~ NCD 6630 049 1440 491 007 072 325 251 333 014 000 414 1003 248 118 029 4
364045  YNC13 4324 gy-gn wk ser-chl [1] alid Daclle 0.2%FPy ~ NCD 6480 052 1480 531 010 151 25 157 345 044 063 361 9850 247 125 026 35
384046 YNC13 4708 gy-gn ser-chl 1] altd Dacite 0.5%FPy NCD 6440 047 1380 644 008 172 344 185 245 Q13 091 392 9870 27 124 027 4
37978 YNC13 645 649 gy-gn Fp Dacile Hx? breccla NCD B560 050 1480 598 009 180 155 186 367 015 002 327 994 240 125 030 62
37981 YNC13 3100 3106 gy-gn massv {pseudociaslic) Fp Dacte ~ NCD 6670 Q046 1380 450 010 124 298 343 274 013 024 316 995 219 126 028 38
37983 YNC13 4194 4198 gy-gn massv Fp Daclte ¢ wk Cb all NCD 6300 047 1390 495 013 133 420 213 299 014 060 461 985 26 125 030 10
384048 YNC14 403 gy gn ser-chl wk all Fp Daclte <0.1%Py ~ NCD 6530 051 1380 660 009 146 282 268 237 014 001 "467 10050 207 148 028 11
384049 YNC14 410 pink bichd Fp Daclte <0. 1%Py, tr Gn NCD 6200 060 164 583 Q07 125 165 280 342 (017 002 592 10020 248 145 029 3

5740 058 1620 690 281 084 062 006 738 013 010 679 994 263 132 02 92
6350 049 1439 53 144 057 199 031 517 015 014 5% 998 238 123 ON 71
6270 056 16877 440 044 062 233 (065 579 014 003 551 999 276 122 025 68

37223 YNCH 3271 3274 serLb-Ks alt Fp Dacite 5%Cb(Sp-Gn) vns NCD
38731 YNC10 3546 356.3 buff ser-cb alt Fp Dacite, ~5% Cb vnlls NCD
38738 YNCT) 3898 3902 but sercb a't Fp Daclle, ~5% Cb vnlts NCD

37221 YNC5 2185 2189 massv ser{Ch) alt Fp Daclte NCD 6670 047 1333 275 Q020 045 490 019 414 Q13 000 627 995 212 133 o028 47
384083  YNC8 1406 buff ser-c all Dadite, 5% Cb bleb & vl NCD 6400 050 1480 567 015 131 206 013 164 013 005 914 9970 261 #5 05 57
364040 NCH B42.1 gy Ser-Py all Dacite, 3%Py, rellct F NCD 6070 062 1810 603 003 068 137 207 460 047 349 510 950 270 138 028 &0
384047  YNC13 4831 it gy perv ser-sil all (2] Dadite 1-2%Py NCD 6420 049 1410 491 005 143 361 138 341 013 299 458 9840 230 128 027 19
384050 YNC14 443 grey ser-sll-py all Fp Daclle 2%Py, relict FsNCD 6440 060 1520 584 006 097 140 270 366 017 309 467 9980 235 153 049 53

6380 048 1440 726 005 057 152 339 312 Q12 040 474 999 0.25 43
6830 046 1320 516 003 041 135 425 213 01t 203 373 1012 217 127 Q24 31

4423  YNC14 657  67.7 pk-gyFpDacle Hx?ggilalt 1-3%Py  NCD
4433 YNG14 1110 1130 pkgy FpDacitegpervsilall 25%Py  NCD

'I‘TT""BB888§§88%DDDUDDODUDUU

384129 YNC7 165 ser alt Dacllic breccia? withowt Cb part ichd NCC 7440 055 1660 314 002 042 043 003 484 Dpa2 021 264 10010 256 128 0.2 97
37541 YNC? 566 585 Ichd ser felsic Vic SST 1%0bd 5%Fxt NCC 6510 072 2001 224 004 070 002 Q14 746 005 035 318 1000 320 135 007 98
384092 YNCIG 2717 gy ser-(chl) Dacllic Vic, sparse Dac clasts NCD 6400 052 1470 558 013 074 417 010 402 (14 001 543 9950 220 142 027 53
384093 YNG10 3125 ser-{chl) all Daditic Bx, no Py NCD 6570 055 1500 475 021 073 379 010 407 015 001 452 9960 228 145 027 5

384128 YNC7 146 Ch-ser alt Dacitic brecda (par! Ichd) NCC E2 8530 051 1460 705 151 043 031 003 432 013 022 533 9974 223 137 036 83

T apd0B2 YNG4 1802 gy ser-ch alt Dacite Vic; periific? <0.2%Py NCD E2 6370 052 1400 749 203 079 08 008 444 014 022 6389 10040 215 145 028 86
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Appendix iI-b South Henty Wholerock Analyses: 104 core samples. (SHApp II-by 29 October, 1996 P3

ANl Resolute, Pasminco and Aberloyie spiR drill core sa mples and one addittonat suface sample 8244508; Sarled by litho- gegchemieal Groups.

SAMPLE Hole From To Description Fmn Gp 5102 TIO2 Al203 Fe203 Mn0O Mg0 CaQ Na20 K20 P205 S LOl Tolal Zr TVZr Pl Al
% % % % % % % % %o % ppm calc cale calc
35084  YNC4 1599 1602 sei-chicball Dadite VIC? 0.5% PyChval NCC E2 6630 052 1467 844 030 113 026 015 375 015 043 357 997 223 140 028 92
38728 YNC10 2846 2865 pale bufi ser-ct alt Daclic pumAith SST  NCC E? 6640 048 1397 431 138 080 144 017 426 014 G619 578 993 22 130 029 76
623069 HA2 2289 {chl-ep) F-Hb phytlc Andesite ARH F 4790 (58 1785 999 Q31 604 602 340 134 021 070 €42 10085 150 2341 036 44
623060 HA3 2256 chl F{Hb)p Andesite 5% Ccvns ARH F 5460 0h6 1778 628 008 252 476 771 121 022 Q15 4142 10006 160 208 (040 23
623783 HAB 1171 F{Hb)p Andeslle ¢ Ce ARH F 5230 046 1373 683 013 175 969 574 105 (18 002 B85 10039 120 228 040 15
623784 HA& 155.3 F{Hblp Andesite Hx? breccla ARH F 5480 057 1601 1214 015 237 332 344 306 020 002 403 10020 140 243 03B 45
623785  HAG 196.3 massv F{Hb}p Andesite ARH F 5870 (48 1553 651 013 300 348 581 311 021 003 327 10643 140 204 044 40
62336 HAY 1288 fol ser-Cb-Mt all F-{Hb?)p Andeslte ARH F 5000 071 2050 964 Q97 195 176 274 653 042 014 395 10010 200 22 059 65
39818 YNC12 1239 1245 massive F-Hb{Q)p Andesile ARH F 5540 041 1150 504 043 169 1130 336 099 030 001 953 987 1195 126 073 15
39819  YNC12 2166 217.2 massive F-Hb{Q)p Andesilegpk matkal ARH  F 5810 052 1330 647 010 274 624 311 283 040 000 589 997 245 127 077 37
777 YNC13 137 14.2 dk gn massv F(Q-Hb)p Andesite ARH F 5530 049 1570 797 (13 288 540 302 225 019 O01 608 994 134 219 03 K]
37979  YNC13 1514 1519 dkgnmassvchi mucky F-HB(QIp Andesite ARH  F 5540 045 1490 779 011 254 549 242 258 018 001 663 995 121 223 040 4
37980 YNC13 2494 2499 dkgn massv chl murky F-Hb(Q)p Andesite ARH F 5640 046 1380 630 011 280 709 230 270 Q15 004 750 998 160 172 033 37
37982 YNG13 3811 3816 gygnmassy F{Ho-Q)p Andeslte, 0.5% Py ARH F 5776 048 1520 787 Q15 378 413 283 183 018 040 452 991 128 225 038 45
- 304034 HA2 784 g chl Ist alt F{(Q) Andesite ARA G 5430 054 1600 588 022 121 772 359 288 027 041 617 9890 144 225 049 27
384036 HA2 159.8 gn ch! Ist alt F{C)) Andesite ARA G 5230 057 1550 882 028 313 BO3 326 152 018 178 BO0O5 9990 121 253 036 29
623061 HA2 246 sllchl) Fp Andesile ARA G 5830 054 1809 1030 031 211 07t 499 139 019 015 291 1000 180 216 03 38
623084 HAZ 829 ser-Ch (chi-ep) akt Fp Andesite ARA G 5330 065 1942 577 D46 124 539 365 476 030 080 543 10109 180 217 046 40
623042 HA7 255 massv Hm F{Qp Andeslie 0.5%M! ARA G 5820 075 2039 607 006 146 211 691 188 019 011 177 10012 180 251 025 P
arz2z20 YNCH 1451 1456 massv br-gn (chl) Fp Andesie ARA G 5310 053 1707 739 074 431 366 627 085 021 000 568 996 143 222 040 B
384031 HAZ 189 pink F{Q)Andesite By, si-py malrix ARA  G3 6050 050 1640 759 014 Q73 117 275 400 Q17 407 582 9990 13 227 0M 55
384032 HA2 366 pink F(Q)Andesite catclBx, sll-py matix ~ ARA  G3 6230 048 1380 745 002 077 047 189 451 020 432 58 9990 138 207 043 69
384033 HA2 68.0 pink F{Q}Andeslle pseudBx, sll-py matrlx  ARA G3 6300 049 1530 381 008 054 4% 292 362 028 162 374 9880 141 208 058 %
I|000  YNCIO 1874 br QFP Rhy-Dacite, ace Mt ARF H 660 035 1600 428 008 205 104 773 041 017 001 199 10070 158 132 048 22
624459 380308 5358279.00 ARF H 6690 034 1509 48 012 214 (050 6517 270 019 001 184 9983 166 123 Q56 46
384037 HAY 174.7 gy sar Q(F)P Rhy-Dac, relict F, 0.5%Py  ARF  H1 6810 031 1490 365 022 071 180 063 48 014 010 419 9950 148 126 045 70
623009 HAY 2001 massv sil-ser alt QFP Ahy-Dacite1%Py  ARF H1 6650 032 1434 450 078 084 144 030 610 016 071 371 10031 160 119 050 80
384038 HA8 1973 gy sil-ser Q(FIP Rhy-Dac, no F, 4%Py ARF H1 8690 037 1540 337 (005 040 041 012 B85 021 238 329 9950 164 135 058 94

*
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Appendix Hl-b South Henty Wholerock Analyses: 104 core samples. {(SHApplI-b) 29 October, 1996 P4
AN Resolule, Pasminco and Abetfoyle spit drill core samples and one addtional surace sample 824459; Sored by llihe-geochemfcal Groups.

SAMPLE Hole From To Description Fmn Gp SI02 Ti02 Al203 Fe203 MnO MgO CaO Na2Q K20 P205 S LOI Total Zr T Pl Al
' | % % % % % % % % % % % % ppm calc calc cale
384039 HA8 204.4 pink ser Q(F)P Rhy-Dac, relict F, 1%Py  ARF H1 6860 036 1460 249 025 033 105 026 901 022 102 274 9980 161 134 080 B8
623044 HAB 180.0 massy sil-ser alt QFF Bhy-Dacite 3%Py  ARF H1 6750 030 1193 526 025 (35 136 01 781 018 285 365 1018 140 128 0”0 B4
384091 YNC10 2266 ay ser-fol Q{F)P Bhy-Dacite, no Mt ARA- Ht 5960 038 1650 491 013 127 4% 006 538 021 002 598 9930 170 134 054 57
623056 HAJ 23 massv Fp Dacite Hx breccia ARC? J 6120 078 1946 425 Q06 165 102 637 188 021 059 25 10016 310 151 027 32
623099 HAS © 1372 bdd ser felslc Vic chly SLST & SST ARC? J 7560 043 1111 290 006 099 057 416 257 007 072 130 10076 180 144 016 43
623780 HAB 96.6 calcareous volcanidastic 3ST ARC J 2980 062 1126 489 117 837 1862 017 415 Q019 017 HG97 §9.45 10 338 03 43
384035 HA2 110.4 Q-ser-Py alt Vic SST-Bx, 5%Py ARC  J1 6390 038 1190 949 Q05 106 082 004 431 014 506 641 9860 127 179 036 86
623065 HA2 1106 sil-ser-py alt Ve SST 2% Py ARC J1 4420 061 1873 1657 003 137 038 013 743 029 471 964 10489 160 229 048 95
623057 HA3 454 chl shdfmyl mafic breccia HBB K 5110 102 1879 1053 037 202 398 128 415 016 034 661 10050 160 381 016 54
384042 NCH 6626 chl rel unatt Basatfl, 1%Py HBB K 5120 083 1430 1059 024 343 676 9368 062 028 121 616 9310 103 483 034 28
384068 YNCS 734 gy-gn chl Basalt Bx HBB K 5500 114 1850 1205 @27 197 028 Q10 635 016 006 421 10010 123 556 (.14 9%
384043  NCH 663.1 30%unait kernels In ser Basalt, 5%Py HBB K3 4300 124 2340 1217 Q06 166 144 174 599 019 661 814 9910 153 486 Q.15 71
384044  NC1 667 4 Shd pervasive ser alt Basalt, 5% Py HBB K3 4000 127 2380 1318 004 146 160 030 711 016 748 1062 9970 158 482 0.13 B2
304089  YNC10 137 pink spher (3Fp Ryholite MIR R 7750 024 1190 200 002 041 007 457 262 002 001 073 10010 261 55 008 40
384087 YNC16 680 br GFp Rhyollte MIR R 7750 020 110 305 004 052 075 434 223 002 001 115 10080 199 60 009 ¥
37219  YNC5 1286 1289 sfratid QFp Rhyolite Bx-SST, b SpaGn - MR R 7380 013 1538 062 003 012 031 870 033 001 004 079 1003 135 58 008 5
384051 STD RH1 STANDARD RHYOLITE X 7650 008 1140 172 003 097 074 085 587 000 040 132 9960 134 36 0405 81
623787 HA4 583 ? ? SB70 038 1225 648 047 148 656 293 220 Q05 244 849 (2% 40 161 013 28
623789 HA4 1786 ? HBB? 4790 101 2023 574 (084 186 215 075 967 Q19 262 6535 10044 170 355 019 B0
623792 HA4 2682 ? HBB? 4750 107 2085 670 0412 249 606 476 363 032 002 682 10019 130 494 0% 3



Appendlx_ll-¢ Average & range of compositions of litho-geochemical groups. (SHAppPI-¢) 31 Cclober, 1996 P1
{Calculated rom Analyses In Appendices I-b and lke)
Functlion n= Descriptlon Fmn Gp 5i02 Ti02 Ai203 Fe203 MnD Mg0 <CaQ Na20 K20 P205 5 LO!I Total ZIr Tir P Al

% % % % % % % % % % % % % ppm calc calc cafe

Mean n=11  Footwall Pumice Brecclas FPX A 709 037 134 32 01 3 18 17 31 005 00 39 998 31 65 0.4 5%
Std Dev ' A 19 004 -09 04 00 03 07 03 03 001 00 12 03 23 04 003 4
Max A 749 044 149 38 01 17 30 " 25 37 006 00 56 003 33 15 017 63
Min A 679 033 M6 28 01 08 0% 12 26 005 00 22 993 305 61 007 49
Mean n=6 Spliway Basalt Breccla SBB B 512 083 167 105 02 34 54 31 17 014 01 66 998 118 445 0.16 39
Std Dev B 39 014 13 16 @0 09 30 12 06 008 01 25 0.3 6 92 006 13
Max B 522 102 184 117 02 50 97 50 26 028 02 106 1002 X9 536 027 63
Min B 452 083 154 75 01 24 149 18 08 Q06 00 42 994 8 293 008 25
Mean =20 least altered coherent Dacltes NCD D 652 050 145 54 04 10 27 25 32 014 02 41 996 231 130 028 45
Sld Dev {excl 3B4041) D 21 004 11 t4 0t 04 08 10 07 001 03 19 06 2 03 00 §
Max b 623 060 168 91 06 19 43 4B 45 017 09 59 1006 283 151 030 62
Min D 582 044 130 26 01 04 14 113 19 012 00 20 95 190 118 024 25
Mean n=3 ser-Ks-MnCh Type 2 alt Daclle NCD 02 613 054 158 55 15 06 16 (03 61 0 01 61 997 5% 126 0% 77
Std Dev D2 35 00 12 13 11 00 08 03 11 ot 01 0B 0.3 19 06 OM4 13
Max D2 639 058 168 68 26 06 23 06 74 015 01 68 999 2% 132 0H 92
Min 02 54 049 144 44 (04 06 06 @1 52 (013 00 55 994 238 122 022 68
Maan n=2 massv ser-(Cb) Type 27 alt Fp Dacite, NCD D2a 653 049 141 42 02 09 35 02 29 013 00 77 996 23 124 026 52
Std Dav £0.2%Mn0 Dea 19 002 11 21 00 06 20 00 18 000 00 20 0.1 » 13 002 7
Max 7 Dza 667 050 49 57 02 13 49 02 41 013 01 91 997 261 133 028 87
Min D2a 640 047 133 28 02 Q4 21 01 16 013 00 63 995 212 115 Q&5 a
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Appendix ll-c -  Average & range of compositions of lithc-geochemical groups. (SHAppli-c) 31 October, 1996 P2
(Calculated o Analzes in Appendices IHb and e}
Function n= Description Fmn Gp Si02 TIQ2 Al203 Fez03 MnO Mg0 CaQ Na20 K20 P205 S LOI Tofal r TiZr P Al

% g % % % % % % % % % % % ppm  calc calc  calc

Mean =4 (-ser-Py Type 3 akt Dacite, NCD 03 652 051 142 58 00 08 20 29 31 012 21 45 998 227 136 024 4
Sid Dev (excl 38+ relict plag, >1% Na20 52] 21 006 08 11 00 05 11 12 07 000 12 05 11 9 15 003 10
Max : 03 B3 060 152 73 01 14 a5 42 37 013 31 49 112 235 153 027 53
Min 03 638 046 132 449 00 04 14 1.4 21 01 04 37 984 217 127 019 J1
Mean n=3 ser-Py alt Dacitic volcaniclastics NCC E1 49 060 166 42 01 07 27 01 52 0M 01 44 997 256 141 020 69
Slid Dev E1 09 o1 30 17 Q01 00 23 00 20 Q06 02 11 03 5% 05 012 2%
Max Et 657 072 200 56 02 07 42 0.1 75 015 04 54 1000 320 145 0 a8
Min El &40 052 147 22 00 07 00 01 40 005 00 32 995 20 135 007 3
Mean ' n=12  F-Hb{Qip Andesile ARH F 548 051 155 77 02 29 57 38 25 04 0.1 59 999 188 202 045 7
Std Dev F 32 008 24 20 0.2 12 27 1.7 15 008 02 20 05 B 39 015 14
Max F 87 071 205 121 10 B0 M3 77 65 042 Q07 95 1008 245 243 077 65
Min F 479 041 115 50 01 1.7 18 23 10 01 ¢ 32 991 120 128 033 15
Mean n=5 least all F(Q)p Andesite ARA G 59 059 178 74 03 22 45 48 22 02 05 47 999 153 231 039 32
Sid Dev G 27 008 18 19 02 12 30 13 15 005 Q7 19 Q7 317 008 6
Max G 583 075 204 103 0.7 43 80 6.9 48 03 18 62 1011 180 253 049 40
Min G 53 051 1H% 58 01 12 @7 33 06 018 00 18 985 121 296 025 27
Mean n=3 pink sil-Py Type 3 alt F(Q)p Andeslteibrecc ARA  G3 619 049 158 63 0t 07 22 25 40 022 33 51 ®5 137 214 045 53
Std Dev G3 13 001 06 21 0.1 0.1 24 06 04 006 15 1.2 06 5 11 012 17
Max G3 630 050 B4 76 Q1 08 50 29 45 028 43 58 999 4y 227 OB &9

Min G3 605 048 13 38 00 05 05 19 36 017 16 37 988 132 207 034 K]
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O
Appendlx li-¢ Average & range of compositions of litho-geochemical groups. {SHAppll-c) 31 October, 1996 P3
{Calculaled from Analyses in Appendices |I-b and I-e)
Function n= Description ' Fmn Gp SI02 Ti02 Al203 Fe203 MnQ MgO CaQ Na20 K20 P205 § LOI Tolal o TW2r P Al

% % % % % % % % % % % % % ppm calc calc calc

668 034 155 486 01 21 08 64 16 018 00 19 1003 162 128 052 H

Mean n=2 least alt QFP Rhy-Dacite ARF H

Std Dev H 02 001 06 04 00 01 04 18 16 001 00 01 0B 5 06 006 17
Max H 668 035 160 49 01 21 10 77 27 019 0.0 20 107 186 132 036 45
Min H 666 03 151 43 041 20 05 52 04 017 00 18 998 159 123 043 2
Maan ) n=6 sll-ser +/-Py Type 1all QFP Rhy-Dacite  ARF  H1 662 034 146 4.1 03 08 18 03 70 019 12 39 1000 157 129 05 79
Std Dev H1 a3 003 15 11 03 04 16 02 1.7 003 12 1.1 10 1 ng 006 13
Max Hl 686 038 165 53 08 13 49 06 90 022 29 60 1019 170 135 060 o4
Min H1 596 030 118 25 01 03 04 01 49 014 00 27 993 140 119 045 57
Mean =5 si-ser +/-Py Type 1 alt QFP Rhy-Daclte  ARF H1 675 033 142 39 03 05 12 03 73 018 14 35 1002 155 128 055 K|
Std Dev InHA7&8 H1 09 003 13 11 03 02 95 Q2 17 003 12 0% 10 0B 06 007 9
Max - Hi 686 037 154 53 (0B 08 18 06 90 022 29 42 M9 B4 135 0RO 94
Min H1 665 030 118 25 01 03 04 01 43 014 01 27 995 140 119 045 70
Mean n=3 least alt Howards Basaltbrecdla HBB K 524 100 172 Y1 03 25 37 17 37 020 05 57 996 120 473 021 50
Std Dev K 22 0w 25 0% 0% 0B 33 18 29 007 0B 13 13 2% BB 0N X
Max K 550 114 188 121 04 a4 6.8 a7 63 028 12 66 1005 180 556 034 96
Min K 51 0B3 143 105 02 20 03 Q1 06 016 041 42 981 103 381 (O.M 28
Mean r=2 coherent QFp Rhyolite MR R 775 022 115 25 00 05 04 44 24 002 00 09 1004 230 58 009 B
S\l Dey A 00 003 06 07 00 01 05 0.3 03 000 0.0 0.3 05 44 04 0N 2
Max R 75 024 119 30 00 06 08 46 26 002 00 11 1008 251 60 0.09 40
Min A 75 020 114 20 00 04 D1 4.1 22 002 00 07 100% 193 55 008 3



Appendix ll-¢ Average & range of compositions of litho-geochemical groups. {SHAppll-c) 31 October, 1996 P4
{Calculaled rom Analyses il Appendices I-b and 11-8) i
Function n= Description Fmn Gp  Si02 Ti0z A203 Fe203 Mn0 Mg0 Ca0 Na20 K20 P205 § LOI Tofal Zr TiZr ‘P Al

% % % % % % % % % % % % % ppm calc cale calg

Mean n=2 Henty MC with high grade Au MQ Q4 914 038 06 08 00 02 32 00 02 002 02 25 995 70 134 005 10
Std Dev G4 01 003 01 00 00 02 G2 00 00 OO1 00 01 00 2 0B 00 6
Wax Q4 915 040 O7 09 01 03 34 G0 02 003 02 25 935 172 139 006 14
Min Q4 913 03 05 08 00 01 31 00 02 Q02 02 24 995 1689 128 005 6
Mean =22  Type 2 aliered Dacites NCD 652 051 139 50 08 G7 14 01 76 013 03 38 994 27 128 8386

b2
Sid Dev NC4: 386-446m & 478-529m o2 a1 005 10 o7 03 02 05 01 15 002 04 08 0.3 7 08 466
Max D2 692 064 154 70 15 10 25 03 99 019 14 51 1002 260 153 9079
Min D2 9B 043 16 41 03 05 08 00 55 011 00 27 987 197 120 7587



Appendix I1-d Definitions of Litho-Geochemical Groups and Abbreviations
Sounth Henty EL 8/96
390245

Group DESCRIPTION Abbrev.
Suite 1  Central Volcanic Complex

A "Footwall" pumice breccia & stratigraphically higher rhyvolitic-pumiccous breccias FPB

B Spillway Basali/Breccia, coherent & volcaniclastic SBB

C Spiltway Polymictic Breccia, lithic sandstone & siltstone SPB

D Massive coherent Dacite NCD

E Massive & stratified Dacite voleaniclastics NCC
Suite I1 Anthony Road Andesites

F F-Hb phyric Andesile ARH

G F(Q) phyric Andesite ARA

H QQ-F porphyntic Rhy-Dacite (QFP) ARF

] Suite 1T associated volcantclastics, dominantly derived [rom G ARC
Suite 1?7 Comstock Fmn of Tyndall Group

K Howard's Basait Breccia : HEB

L Limestones and calcareous clasucs LML ~

M Sandstones, mudstones, shales. cherty siftstones ' LMS

N Daciles, coherent & voleaniclastic; probably similar v D & E LMD

R Rhvolites, coherent & volcaniclastic MIR

S F xtrich massive Sandstone & lithic sandstone-breccia LMX

T E-Q xt rich massive Sandstone & lithic sandstone-breccia MIX
Suite 1? Zig Zag Hill Fmn of Tyndall Group

U Post eruptive volcanolithic sandstone & conglomerate ZZH
Denison Group

W Turbidiuc siltstone, sandsione & conglomerate NCS

: Unassighed

Q Comstock & Henty siliceous altered samples MQ, MZ, MV

Alteration DESCRIPTION

Tvpe!

1 Ser (+/- Qtz, Ks, Py) alleration with strong Na depletion and K gain bul no MnCb;
VHMS foomwall type?, in parl associated with margins of Suite [T QFP intrusive bodies.

2 Ser + Ks + (Mn)Cb alteration with strong Na depletion and K gain but insigruficant Py
paossible weak, peripheral zones of VHMS sysiems??

3 Qtz + ser + Py alleration without strong Na depletion and plagioclase destruction, some Ca depletion;
usually associaled with faults and shear zones, especially South Henty Fault.

4 Henty MQ) and Comstock Chert: extreme silicification with total feldspar destruction and removal of

Al, Mg, Na & K, some Henly samples retain Ca {possibly in Cb veinlets?), variable sulphide and
anomalous Au. T & Zr data suggest allerauon of precursor volcanics, depletion of Al is atypical of
VHMS.

1 Alteration types are identified by suflixes in text and Appendix il-b: eg: D3 refers 1o Type 3 aliered dacite.



Appendix ll-e South Henty Wholerock Geochem: 19 samples. (SHAppll-e) 29 October, 1996 P1
Addifional samples from Resolute, 1998; maimly surface rocks & geveral from Henly underground, soried by sample number ’
SAMPLE  Loc. E N Description Fmn_ Gp _Sl02 TIO2 Al203 Fe203 MnQ MgO Ca0Q Na20 K20 P205 S LOI Total Zr TV P Al
Units Yo Yo % %o % % % % % Yo % % %  ppm
Deteclion 005 001 005 001 001 o001 GO1 005 001 001 001 Q01 OO )

Method OX408 0X408 OX408 OX408 0X408 0X408 OX408 OX408 OX408 OX408 OME13 OX408 0X408 GX401 OX408 OX408 Calc

384052 = Comstk DDHCTO Comslock chert MQ Q4 983D 044 009 0B4 ©0O1 002 00t 004 0D2 000 041 034 9990 22 216 001 44
384053 Comslk outcrop Q-ser-Py alt 40m W of Mullock Qu MS lens Q1 7630 047 1260 308 001 020 004 004 379 004 231 347 10010 111 264 009 98
384054  Henly MQ @ 7191 Au MQ (G4 9150 040 047 083 006 007 336 004 Q16 003 022 251 9950 172 139 006 6
384055  Henly MQ @ 48gA Au MO Q4 9130 036 067 085 004 020 314 004 022 002 018 242 5950 189 128 005 14
384056  Henty : MV Q-ser alt MV Q1 5450 103 2780 129 000 128 026 011 943 016 000 417 10010 457 135 015 97
384057 Henty MZ Q-ser-Py alt MZ  (M? 7270 027 685 694 004 066 174 004 237 013 221 504 9850 127 127 046 63
B4 79790 5755 massv Basalt, possibly F phyric 5320 087 1840 1192 015 5&03 005 185 206 009 000 553 9915 144 362 010 79
384112 79800 57565 massv Basalt 5180 102 2010 1310 010 290 042 501 155 009 0.00 390 9969 113 541 009 46
384113 79835 57600 massv Basall, possibly pseudobreccia 51.00 096 1840 1497 012 355 020 335 205 013 Q00 445 9919 {05 548 0M 61
/4114 797705 57470 Pumice breccia 7340 038 1380 275 Q02 169 003 101 374 003 0.00 247 9932 329 69 Q08 84
384115 75830 57600 QFHbpRD 5410 040 1900 730 025 164 113 216 425 017 000 384 9924 176 136 042 B4
384116 Si-ser-Py all 7590 033 170 350 000 03 010 323 131 007 243 286 10237 w2 76 020 40
/4117 Si-ser-Py alt ' 6940 042 1370 599 000 049 000 071 408 002 417 495 10394 33 75 0N 86
384122 STDRH1 X 7740 008 1140 162 003 100 074 074 588 000 031 138 10035 13% 35 OM 82
384123 380050 58800 ser Fxi Pumice breccla FPX A 7350 038 1360 343 005 146 089 107 261 004 000 238 9941 339 67 011 67
384124 JBHOO0 58860 Py-ser-Q alt voleanic of unceraln affinlty  NCC E1 6120 063 1830 731 004 059 008 008 521 014 321 515 10194 299 126 02 97
384125 3B019C 58860 ser QF)Paiphyry ARF  H1 5780 058 1980 1020 043 121 018 007 468 024 0.01 426 9926 262 133 04 96
384126 380160 58900 chl Basalt brecda SBB B 4810 070 1490 1155 Q17 475 7AH 296 Q¥ 015 0.00 871 9957 8 477 022 33

384127 380240 58880 F-Op Andesfle {iresh) ARA G 5920 049 1780 872 015 253 (97 786 042 043 000 197 10005 133 221 027 25



390247
Appendix 1l-e South Henty Wholerock Geochem: 19 samples. (SHAppll-e) 29 QOctober, 1996 P2
'Add!tlonal sampled from Aesolude, 1996; mainly surfece rocks & several from Henty underground; sorled by sample number.
SAMPLE  Loc. E N Description Fmn Gp Cu Pb 2Zn Ag Au PBa S T Ti T)
' Units pom  pom pom  ppm pob pom % pom pom %dif
Detection 2 3 2 1 110 001 5 Calc

Method GA140 GA140 GA140 GA140 GG326 GX401 OX408 GX401 GX401 OX408

384052 Comstk DDHC70 Comstock cher MO Q4

384053  Comstk oulgop Q-ser-Py alt 40m W of Mullock Qu MS lens Q1

384054 Henty MG @.71gh Au ‘ MQ Q4

384055  Menly MQ @ 48gh Au : MQ Q4

384056  Henty MV G-ser all My 8]

384057  Henly MZ Q-ser-Py alt MZ Q17

384111 79790 57565 massv Basall, possibly F phyric 678 001 370 5334 5216 978
384112 70800 57565 massv Basalt 50 001 538 6081 6115 1006
384113 79835 57600 massv Basalt, possibly pseudobreccia 474 000 560 5882 5795 978
384114 797705 57470 Pumice breccla 1080 000 60 1963 2278 1161
384115 79830 57600 QFHbpRD 1429 000 137 2408 2398 995
384116 Si-ger-Py alt 8 28 469 <1 34 1849 2% 69 1809 1978 1094
384117 St-ser-Py ait _ 5 9 19 < 17 3022 351 69 2295 25918 1097
384122 STDRHA X 1204 029 33 455 480 1054
384123 380050 58800 ser Fxt Pumice breccla FPX A 1158 000 53 1803 2278 1259
384124 380190 58860 Py-ser- all volcanic of uncertaln affinity  NCC  E1 52 1526 4939 1 % B 241 106 B 3777 1195
384125 380190 58860 ser Q(F)Porphyry ARF  Hi 956 0 129 3388 W77 1026
384126 380160 53900 ch! Basalt breccla SBB B 26 000 515 4520 4196 927

384127 380240 5B8BC F-Qp Andeslle (fresh) ARA G 171 000 197 2625 2938 1119
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Appendix_ Il-f Compartson of SBB and HBB compositions (SHAppII-T) 29 October, 1996 P1

Fmn Gp SI02 Ti02 Al203 Fe203 ™MnQ Mg0 Ca0 Na2Q K20 P205 5 LOl  Tolal Zr TiZr Pt A

% Y % o % % % % . % % % % % ppm calke calc  cale
Splliway Basait Breccla; splll core.
37159, 39337, 39816, 384084, 384085, 384096
Mean n=6 SBB B K12 083 16.7 10.5 02 34 54 31 17 014 006 66 998 118 445 016 Kt}
Std Dev 39 ou 13 16 00 09 30 1.2 06 008 006 25 03 4 92 00§ 13
Max k7.2 1.02 18.4 17 02 50 9.7 50 26 028 047 06 1002 209 536 02 63
Min 452 063 154 75 0.1 24 1.1 18 08 006 000 42 994 &% 23 008 25

Leastaltered Howard's Basalt Breccia, split core
623057,384042, 354098

Mean =3 HBB K 524 100 17.2 111 0.3 25 37 1.7 37 020 054 57 996 129 473 0 59
Std Dev 22 016 25 09 01 08 3.3 18 28 007 060 1.3 13 X 88 oM H
Max 55¢ 114 188 121 04 34 6.8 37 63 028 121 66 1005 160 556 034 9%
Min 511 0.83 14.3 103 02 20 03 0.1 0.6 016 008 42 981 103 381 0.14 28
Coregrind samples from NCs 1, 2 & 4 of Howard's Basall Breccla

648040-43,625574-79,627473-80 _

Mean n=17 HBB K 48.29 111 1801 1015 053 240 474 190 369 030 038 764 9913 158 24 026 3
Std Dev 421 016 276 191 074 080 410 128 137 007 (046 286 18 27 41 003 17
Max 5510 134 2110 1380 251 427 1984 420 642 041 125 173 10100 02 463 033 |

Min 3810 070 N2 622 006 152 138 0N 193 0% 000 442 9543 110 294 023 17
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Appendix li-g Pasminco - Newton Creek Wholerock Geochem. 47 surface samples. (SHApRII-g) 29 October, 1996 P1
Sorted by Sample Mo.
SAMPLE EAST NORTH Description Fmn Gp SI02 TID2 AlR03 Fe203 MnQ MgQ Cad Na20 K20 P205 S03 LO!  Total Zr TiZr P Al
% % Y % % % % Yo % % % % % ppm calc cale

31483 379385 5358398 clv-all fp volc CvC £4.10 051 1599 743 006 228 003 1.4 378 012 0.03 478 1001 144 212 .24 85
31484 379285 5358398 e stwd mafic? CvGC 70.40 062 948 1189 Q.06 040 0.01 003 245 0.14 003 414 996 181 205 0.23 e
31488 379924 5358394 wht il clast NCcgl 7480 032 1334 1.93 0.04 0.50 049 598 082 0.05 0.18 105 995 280 6.9 0.16 17
31491 379940 5358300 hbAng? ARA? 6260 042 1510 660 0.10 3.36 2.5 463 245 018 003 162 996 137 184 043 45
31492 379993 5358308 lam ssl NCcg! 72.00 049 1320 415 0.07 1.15 097 575 033 0.06 0.16 117 995 294 10.0 012 18
31494 379875 5358680 R-Dac2kNWdam  NCD £930 0”1 1550 H05 003 110 04 258 318 014 0.14 23 1000 243 126 027 61
31495 379400 5357970 lam s sslinNCk  CVC? 7730 018 108 305 007 103 119 056 280 003 oM 243 996 227 48 017 59
31496 37963 5357920 6950 047 19 476 007 1.59 1,86 21 294 0.08 1.28 292 95.5 173 16.3 017 83
31500 379400 5360830 7210 043 1289 3493 0.01 037 0.08 4.24 182 0.04 330 99.2 176 146 009 3
32149 379284 5357760 7520 038 1347 255 om 0.77 0.04 0.94 388 003 29 266 1028 300 76 008 a3
35009 379800 535887¢ 70.00 D52 1496 5.20 003 1.09 0.10 142 a52 .10 318 1001 244 128 0.19 75
35010 379700 5359000 74.80 032 1377 245 Q02 084 0.02 187 209 Q.02 332 935 250 77 0.06 61
35037 379425 5360720 7310 04t 1216 478 002 051 008 238 2.72 0.08 as3 999 181 136 020 57
35039 379880 5380610 69.70 052 1439 292 003 0.94 0.18 140 518 014 298 98.4 222 140 027 79
35041 379540 5360715 66.50 058 1662 444 0.08 181 035 529 185 (16 242 10041 268 130 028 3
35042 379837 5360680 7030 03¢ 1183 513 002 058 019 140 248 014 473 972 171 137 036 66
35043 379840 5360674 7490 Q20 109 3258 Q14 Q95 133 278 193 004 360 1001 m 92 020 41
307w . 3?98?7 5350912 7070 026 755 1497 k] 1.94 005 003 0.23 007 355  100.2 118 132 027 96
35077 379896 5359892 7470 0.19 740 1159 (.25 0.0 007 009 067 006 358 99.5 101 13 032 91
35100 379560 53R01H4 5330 072 1734 994 017 465 242 417 1.14 008 00t hi4 99.7 90 480 0.1 47
37145 379978  53HR302 79.10 033 1233 087 o0m 014 042 506 0.73 0.08 007 086 1000 207 96 0.24 14
37146 379980 5358300 7000 032 193 219 007 039 494 597 0.20 D13 018 360 9949 256 75 (041 5
KYAL) 379500 5358800 7750 019 1304 1.25 0.01 066 0.03 1.21 391 0.03 0.02 191 998 158 72 016 79
37151 379360 5358800 7790 020 1234 1.54 0.00 061 002 160 364 002 0.02 192 99.8 158 756 0.1Q 72

37152 379580 5358800 7420 043 1427 266 002 Q97 004 0OBE 385 004 Q07 23 997 299 86 009 B4
37153 379720 5358000 7580 030 1377 207 001 084 002 218 223 002 001 274 1001 255 71007 8



390250
Appendix li-g Pasminco - Newton Creek Wholerock Geochem. 47 surface samples. (SHApPII-g) 29 October, 1996 P2
Sorted by Sample No.
SAMPLE EAST NORTH Description Fmn Gp 5102 Ti02 A0 Fe203 MnO Mp0 CaQ Na20 K20 P205 SO0¥ LOI  Tetal 2Zr TVZr P Al

% % % % % % % % % o % % % ppm  calc calc

37185 3794680 53597A0 74.30 D24 1135 635 001 065 0.0 036 395 Q4 0.16 282 1002 182 79 Q17 93
37156 379660 5359815 79.70 036 1010 296 003 0.47 0.10 205 1.99 0B 0.12 185 99.8 206 105 017 53
37178 379308 5360430 70.80 051 1470 401 001 (.73 0.14 270 3561 0.14 3.29 288 1034 219 14.G 0.27 60
37186 379988 5358306 5110 0689 1534 B9 020 444 647 508 02 009 008 682 1001 8 47.0 0.13 K1l
ars7 379954 5358294 7000 032 1294 3.06 008 oM 291 582 166 0.5 012 265 1003 279 6.9 0.16 21
3rigz2 379535 5358182 060 035 1329 339 006 115 065 487 283 007 017 244 999 27 71 0.20 42
ang? 379861 5358835 69.60 052 1506 427 001 093 009 1.72 358 .10 0.04 439 1003 27 137 0.19 n
37903 379309 5360422 67.30 067 1376 B.33 0.13 203 0.02 154 213 004 016 306 99.8 158 254 0.06 75
3707 379815 5360987 76.10 018 1091 236 002 0.56 002 1.55 508 0ot 0.02 1.20 981 215 50 0.06 78
371914 379367 5360200 6900  05Y 1483 AR5 004 D.87 019 1.70 422 014 005 300 99.7 2549 11.8 027 73
37915 379304 5360260 75.00 030 113 324 Qo7 097 1.19 0.1 317 0.08 010 447 10041 157 15 0.27 76
37916 379306 5380300 B430 016 719 246 005 045 033 Q07 123 0.04 0.81 300 1001 109 88 025 81
3na17 379290 5360360 7680 028 1244 2.25 n.01 0.51 oM 1.75 312 0.03 060 217 1000 244 6.9 0.11 67
37918 - 379316 5360418 69.00 052 1498 450 0.02 ngz2 010 1.73 411 0.14 184 318 1009 259 120 027 73
37919 379324 5360200 7130 05 1593 222 OO 066 008 0.14 492 008 0.8t 326 1000 280 120 014 9%
37938 379715 5358227 60.20 041 1307 628 0N 181 51 3.06 245 (@16 080 580 999 173 14.2 0.39 33
37939 379775 5358192 73.10 043 13196 284 Qa2 075 0.27 2.36 420 Q.12 0.3 194 997 218 18 0.28 €5
75836 379925 5358000 6375 028 1074 1.70 009 034 9.56 573 .27 0.20 ¥.35 1000 199 87 069 4
75852 379915 5358240 6257 041 1533 671 0.08 294 230 554 264 021 159 1003 131 188 051 42
75874 379957 5358280 7532 046 1289 187 003 0.41 058 514 15 013 137 998 202 137 028 26
216481 379404 5360858 7040 056 1501 352 0.02 0.74 0.16 1.84 a7z 014 433 381 1049 260 129 0.25 69
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Appendix li-h Abertoyle - Newton Creek Wholerock Geochem. 40 surface samples {SHAppII-h) 29 Cctober, 1996 P1
Sorted by Sample Number

SAMPLE  EAST NORTH Description Fmn Gp 5102 Ti02 Al203 Fe203 MnO MgO ©CaD Na20 K20 P205 5 LOI  Total 2Zr TwWZr P Al

% % % % % % % % Yo % % % Ya ppm egalc calc calc
623076 380030 5358315 7580 034 1028 45 005 087 048 069 292 Q07 083 257 9957 160 127 021 76
623077 380020 5358310 6900 053 1652 360 QOB 104 103 285 351 Q46 002 25% 9964 M40 132 0 %5
623078 380010 5358305 6710 043 1330 602 Q10 152 225 126 35 009 105 316 9984 200 128 021 59
623079 380000 5353300 6870 Q41 1266 434 0.10 118 327 259 2.38 0.t 0.9 3.50' 9953 190 129 0.27 K
623080 379990 5358290 6930 033 1165 563 012 150 292 176 260 Q07 074 297 9962 190 104 021 47
623801 380380 5360100 6750 059 1618 545 (004 123 019 048 425 Q15 042 383 10007 &80 136 026 89
622802 380370 5360090 6650 083 1857 525 003 149 01 (19 4.49 0.14 0.26 3B4 9955 260 145 022 85
623803 380360 5360085 7510 042 1292 302 002 064 005 015 403 Q06 OB 290 9988 240 105 014 96
623804 380350 5360080 7050 049 1536 349 002 112 007 097 573 008 038 288 10016 230 128 0% g7
623805 380340 5380075 7060 050 1542 361 0.04 108 Q02 010 SB7 003 008 272 9989 230 130 006 98
623806 380330 5360070 7040 045 1409 444 002 075 007 015 514 006 148 344 10049 200 138 013 96
6é3807 380020 5360065 : 7270 042 1406 a5 0.04 103 006 011 225 006 040 270 10031 230 109 014 97
623808 380310 5360060 . - 7000 052 1841 27 002 085 004 009 603 005 018 280 9985 250 25 01 o8
623809 380300 5360055 7060 046 1607 265 003 094 004 019 617 005 006 2B5 100090 260 106 OH 97
623810 380290 5360050 7000 045 1683 234 Q02 106 003 022 55 004 006 33 9987 300 90 009 %
623811 380000 5359100 6900 060 1696 300 015 050 014 023 524 012 039 325 9956 270 133 020 WM
623812 380010 5359120 B560 046 1421 695 033 052 016 013 434 013 232 450 9962 230 120 028 o
623813 380030 5359140 _ BOCO 030 814 381 0D 027 002 015 269 003 219 324 10085 100 180 010 95
623814 380040 5359170 7220 054 1571 2.90 005 052 0.14 0.18 480 016 0.21 272 10016 240 135 030 94
623815 380050 5359180 7070 053 1584 411 005 071 016 033 45 015 02 277 9989 240 32 028 9
623316 380060 5359200 6520 062 1586 843 012 117 016 012 419 015 034 328 9972 230 162 024 95
624203 379794 5358210 6190 044 1528 684 008 30 1.80 483 244 019 001 365 9998 139 190 043 45
624204 379716 5358238 640 048 14 488 007 106 258 200 384 013 040 390 9972 220 131 027 51
£24439 380067 5353353 6060 057 1820  RET 0.09 15 028 403 270 015 003 28) 9966 291 117 026 0
624440 380027 5358315 6620 053 1547 574 007 088 150 384 23 014 001 253 9965 23 133 026 B

624441  3B0051 5358335 6850 052 1556 412 005 089 045 312 260 014 001 242 10038 247 126 027 49
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b
Appendix li-h Abertoyle - Newton Creek Wholerock Geochem. 40 surface samples (SHApplI-h) 29 October, 1996 P2

SoHed by Sample Number
SAMPLE  EAST NORTH Description Fmn Gp SI02 Ti02 A203 Fe203 MnO MgD CaQ Na20 K20 P205 S LOI  Total 2r - TiZr “PTI Al

% % % % % % % % % Y % % % pm calc  calc cale

824442 380037 5358333 6940 044 1526 549 006 111 022 370 1% 011 Q01 210 9983 235 112 030 4
824443 379978 5358303 7240 035 1389 38 00B 079 103 318 263 006 OO1 139 9987 310 68 014 M
G24444 379940 5355281 6270 044 1584 628 005 380 044 463 255 020 001 264 9958 142 1B6 045 5B
624445 379924 5358296 6150 045 1646 642 011 359 150 425 324 021 D01 247 10022 52 177 047 N
624451 380177 5358406 6440 054 1559 925 017 196 014 248 167 G117 001 343 9985 245 132 020 38
624452 380208 5358406 B30 042 1616 492 005  t11 Q07 191 450 010 001 432 10038 189 133 024 74
624453 380284 5358376 6010 034 1479 447 006 119 019 419 314 015 002 230 9993 146 140 044 X0
624456 380005 5358214 6220 046 1456 699 042 363 158 368 277 0 001 336 9975 146 189 037 3B
624457 380020 5358196 6020 053 148 891 011 358 207 473 165 005 001 322 10002 174 183 009 44
624458 380151 5358202 6820 059 1514 508 008 O05K3 065 32 375 013 001 239 9996 261 136 022 53
624450 380308 5358279 6690 034 150% 486 012 214 050 517 270 018 00 184 9983 166 123 036 46
624464 380938 5357170 5510 102 1714 990 013 555 040 585 085 014 014 332 9960 140 437 014 5
624465 380925 5357163 6290 0985 1128 612 011 35 027 651 022 013 @14 249 10014 132 431 014 35
624466 380930 5357146 8050 O 679 417 01 202 Q3% 193 117 02y 038 152 9963 &4 200 081 4
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Appendix -1 _ Aberfoyle - Newton Creek Wholerock Geochem: 19 surface samples {with petrographic descriptions by AJCrawford)
Sorted by Sample No. (SHApP!I-) 29 QOclober, 1996 P1
SAMPLE SI02 TIO2 Al203 Fe203 MnO MgQ CaD Na20 K20 P205 8 LOI Tolal I TiZr P Al Cu Pb Zn Ag Au Ba
Lnlls % Yo % % % % % % % % % % % ppm ppm  ppm ppm  ppm  ppb  ppm
Detection 005 001 005 o1 001 o001 001 005 0Ot o001 001 001 001 5 2 J 2 1 i 10

Method  OX408 0X408 OX408 OX408 OX408 OX408 OX408 OX408 OX408 OX408 OX408 OX408 OX40B GX401 calc calc  cale GA101 GA101 GA101 GA101 GGI09 GX401

623001 7010 050 1495 423 016 129 0417 250 347 014 000 251 10003 2% 130 028 64 7 5 7% <2 <0008 1150
623002 6160 042 1494 618 019 287 311 457 186 020 000 429 10023 190 168 047 'S g 5 207 < <0008 1200
623005 5840 107 1780 848 (018 436 020 243 298 013 002 393 9998 180 338 013 74 5 <5 204 <2 <0008 1050
623031 7370 053 1504 190 010 048 014 031 481 013 051 249 10024 240 132 025 92 28 425 1600 <2 <0008 900
623032 7020 053 1591 32 018 074 013 034 498 017 017 273 9943 210 118 032 92 4 123 92 <2 <0008 1350
623033 7300 053 1652 23 013 (65 010 016 507 Q11 00t 240 100.04 a0 127 02 96 8 0 45 <2 <0008 1150
623047 7860 017 1243 086 005 014 004 692 014 002 017 044 9998 210 49 Q10 4 380 2% 173 2<0008 100
623081 5850 087 1950 933 015 180 031 307 319 019 001 339 10031 120 435 022 80 44 17 9 <2 <0008 750
623082 810 033 113 312 018 046 001 020 344 003 122 301 13142 210 94 009 85 7 13 21 <2 <0008 1150
623084 7260 048 1464 344 017 109 003 011 545 005 001 232 10038 230 125 009 98 8 18 39 < <0008 1700
623089 7780 018 1138 264 010 093 002 316 211 002 001 140 9975 20 49 0.2 49 14 ] 64 <2 0008 630
623030 7300 041 1488 269 012 111 003 Q011 5B4 Q06 001 246 10022 240 102 014 98 35 " M <2 <0008 90
623091 6620 056 1586 643 018 183 012 014 520 011 031 303 9997 20 128 020 % 14 113 <2 <0008 980
623092 7750 033 1145 313 Q11 081 002 012 408 004 04 228 10055 210 94 012 97 20 238 216 3 <0008 840
623053 6580 083 1669 580 027 147 019 095 393 017 017 348 9945 200 140 028 83 8 5 B4 <2 <0008 1550
623094 6010 Q70 1837 87t 021 250 025 211 323 019 011 374 10022 310 135 o027 7 13 <4 164 <2 Q008 1350
623101 7090 026 1132 367 015 086 399 222 241 003 002 425 100.18 20 58 o1 35 13 8 61 <2 <0008 670
623113 5780 052 1678 875 040 395 028 407 341 020 001 414 10031 190 164 03 63 2 16 351 <2 <0008 1500

623115 £9.40 052 1544 483 Q14 105 015 220 370 014 000 263 10020 H0 120 026 67 8 6 & < <0008 940
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Appendix ll-} Aberfoyle - Newton Creek Wholerock Geochem. 418 coregrind samples (SHAppII-)) 29 QOctober, 1996  P1
Serted by Sample Number

SAMPLE Hole _ From To Description  Fmn Gp SI02 Ti02 Al203 Fe203 MnO _ MgO Ca0 Na20 K20 P205 S LOl  Total  2Zr Tvzr ‘R Al

% % % % % % % % % % % % % ppm  calc  cale  cale
625363  HAY 00 100 na 057 na na na na ha na na 022 na na na 175 196 038
625364  HA7 100 20.1 ' na 051 na na na na na na na 023 na na na 191 160 045
625365  HA7 201 26.1 na 059 na na na na na na na 015 na na na B8 210 0%
625366 HA7 26.1 321 : na 061 na na na na na - na na 017 na na na 172 212 028
625358  HA7 321 381 na 062 na na na na na na na 015 m na na 187 199 024
625369  HA7 38.1 44 1 na 05 na na na na na na na 015 m na na 171 188 028
625370  HAY 441 50.0 na DBY  na na na na na na ng 015 na na na 194 196 024
625371 HA7 5.0 56.0 na 058 na na na na na na na 017  na na na 188 185 029
625372  HA7 56.0 62.0 na 051 nma nha na ha nd na na 017  na na n& 202 151 033
625373  HA7 62.0 68.0 ' na 049 nma na na na na na na 018 na na na 204 144 0%
625374  HA7 68.0 740 na 061 na ra na na na na na 015 na na na 178 204 025
625375  HA7 740 800 na 056 na na ha na na na na 015 na na na 158 211 027
625376  HA7 80.0 86.0 Y na 053 na na na na na na na 014 na na na 163 197 026
625377  HA7 8.0 920 na D51  na na na na na na na 015 m na na 185 165 029
6253718 HA7 920 98.0 na 05 na na na na na na na 015 na na na 170 199 027
625379  HAY 93.0 103.0 na 053 na na na ha ha na na 015 na na na 198 160 028
625380  HA7 103.0 111.0 na 043 na na na na na na na 020 nma na na 199 128 047
525381 HAT M0 179 na 047 na na na na na na na 027  na na na 186 153 057
625382  HA7 117.0 123.0 na 0.41 na na na na na na na 029 na na na 135 180 G671
625383  HA7 1230 129.0 na 046 na na na na na na na 034 na na na 143 193 074
625384  HA? 125.0 1380 na 047 na na ha na- na na na 034 na na na 62 175 072
625385  HA7 138.0 1430 na 043 na na na na na na na 030 na na na 150 174 089
625386  HA7 1430 149.0 na 057  na na na na na na na 027 na na na 194 176 047
625387  HA7 1490 1550 na 058 nma na na na na na na 015  na na na 192 180 026
625388 HA7 1550 1630 na 059 na mna na na na na na 018 na na na 201 77 03
625389  HA7 163.0 169.0 na 042 na na na na na na na 017 nma na na 186 137 040

625390 HA7 165.0 1750 na 0.28 na na na na na na na 014 na na na 154 10.7 051
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Appendix H-| Aberfoyle - Newton Creek Wholerock Geochem. 419 coregrind samples (SHAppII-)) 29 QOclober, 1996 P2
Sorted by Sample Number

SAMPLE Hole  From To Description  Fmn Gp Si02 TIO2 Al203 Fe203 MnQ  MgQC Cal Na20 K20 P205 S LOl  Total 2Zr TiiZr ‘PITI A
% % % % % % % % % % % % % ppm  calc calc cale

£25341 HA? 175.0 1810 na 027 na na na na na na na 015 na na na 160 102 053
625392  HAY 181.0 187.0 na 029 na na na na na na na 015 na na na 64 104 053
6256393  HA? 1870 1930 na 027 na na na na na na na 017 na na na 180 114 082
625394  HA7 1930 1990 na 028 na na na na na na ' na 014  na na ra 4 108 050
. 625395  HA7 1990 2050 na 027 na na na na na na na 015 nm na na 153 107 055
625396  HAY 2000 2110 na 028 na na na na na na na 017  na na na 1%9 104 062
v 625397 T HA7 2110 2170 na 026 na na na na na na na 015 na na na 159 97 058
625398  HA7 2170 2230 na 026 na na na na na na na 014 na na na 157 97 055
625399  HA7 2230 2335 na 027 na na na na na na na 015  na na na 159 100 05
623751 HAB 0.0 195 na 060 na na na na na na na 017 na na na 19 189 028
623752  HAB 19.5 35.4 '  na 045 na na na na na na na 013 nma na na 180 150 029
623753  HAB 354 63.4 na 043 na na na na na na na 015 nma na na - 170 152 035
623754  HAg 634 660 na 035 na na na na na na na 013 m na na 160 131 0.37
623755  HAB 66.0 830 na 026 na na na na na na na 015 na na na 150 116 052
623756  HAB 830 96.5 na 031 na na na na na na na 012  na na na 160 16 039
623757  HA8 965 1120 na 028 na na na na na na na 015 na na na 160 105 054
623758  HAS 1120 1270 na 028 na na na na na na na 015 na na na B0 105 054
623759  HAB 127.0 1410 na 029 nma na na na na na na 016 na na na 160 109 055
623760  HAB 1410 1500 na 032 na na na na na na na 016 na na na 190 101 050
623761  HAB 150.0 165.0 na 030 na na na na na na na 017 na na na 180 100 057
623762 HA8 165.0 182.0 na 0.31 na na na na na na ha 021 na na na 190 98 068
623763  HA8 182.0 201.2 na 029 na na na na na na na 020 na na na 180 97 069
623764  HA3 072 2218 na 01 na na na na na na na 024 na na na 190 98 077
623765  HAB 2218 2270 ng 031 na na na na na na na 021  na ha na. 190 98 068
823766  HA3 2270 241.0 na 030 na na na na N na na 022 na na na 190 95 073

623767 HAS 2410 2515 na 025 na na na na na na na Q12 na na na 150 100 048 i
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Appendix 1l-| Aberfoyle - Newton Creek Wholerock Geochem. 419 coregrind samples (SHAppII-j) 29 October, 1996  P3

Sored by Sample Number

SAMPLE Hole  From To Description Fnn Gp Si02 7i02 AI203 Fe203 MnO MgQG Ca0 Na20 K20 P205 S LOl  Tetal Zr Tizr Pt A
% % % % % % % % % % % % % ppm  calc calc cale

627355  NCH1 00 77 6680 054 1700 39 005 154 019 683 076 008 001 231 999 400 81 015 %
627356  NC1 77 188 6660 051 1610 494 Q0B 184 021 63% 116 008 Q05 18 998 408 74 018 3
© 627357 NC1 188 260 6650 055 1580 487 0083 176 024 626 114 003 015 181 954 412 80 036 31
627358  NC1 2.0 B0 6800 087 1500 472 007 179 019 505 211 008 006 182 988 34 133 009 43
627359  NGA 350 500 6200 043 1440 478 010 181 Q4% 455 234 007 005 185 995 337 78 Q16 4
627%0 NG 500 60.0 6990 046 1400 45 008 189 018 544 116 008 009 184 097 313 gg 017 B
627361  NC1 600 700 7050 049 1380 488 Q4T 198 016 508 143 007 Q02 185 %98 i 38 014 »
627362 NG 700 784 : 6900 057 1390 525 007 215 Q31 548 096 007 Q02 172 995 27 15 012 35
627363  NC1 78.4 843 6800 063 1380 562 009 198 092 59 039 009 003 207 937 276 138 0.4 %
627364  NCH B4.3 991 6030 089 1630 781 014 334 103 &5 058 012 001 276 998 23 26 019 K
. 627365  NCi 99.1 1049 5890 088 1650 B28 015 410 087 613 08 014 003 276 998 35 231 014 41
627366  NC1 1049 107 6150 078 W5 692 011 3 0B85 632 085 012 005 264 999 $I 177 015 3%
627367  NCA 110.7 1243 6280 071 1670 643 012 28 056 576 187 014 002 224 1003 M3 123 0 43
627368  NCH 1243 1300 6260 071 1660 626 012 284 0% 627 139 012 001 220 996 275 154 Q47 34
627369  NC1 1300 1330 6130 074 1620 672 015 293 133 655 073 010 Q04 274 996 29 171 014 K
627370  NC1 1330 1388 5030 093 1650 828 018 349 106 611 122 012 Q03 275 998 29 243 013 40
627311 NGt 1388 1452 5980 084 1700 773 017 344 063 603 153 (013 Q03 247 998 29 174 016 43
627372 NGt 1452 1516 : 5766 095 1680 829 017 435 (089 627 103 014 002 300 995 318 178 015 4
627373 NC1 1516 1855 5640 107 1650 912 097 488 124 5B4 067 014 005 355 996 225 270 014 44
627374  NC1 1685.5 1779 6110 078 1650 667 012 330 075 58 175 04 006 270 997 327 144 018 43
627375 NGt 177.9 189.2 5740 085 1690 824 014 393 136 570 140 015 004 340 996 &k 218 016 43
627376  NC1 189.2 1988 5780 084 1740 797 013 420 065 529 180 016 Q0% 314 996 319 158 019 5
627377 NC1 1988 206.4 51,70 079 16860 666 016 267 300 653 02 012 020 450 993 24 186 015 24
627378 NC1 2064 2134 5740 0B9 1630 744 014 295 295 659 031 013 006 425 994 218 245 D15 25
627379  NC1 2134 2231 5780 088 1620 707 015 282 294 684 Q37 012 014 400 993 22 227 014 2
627380  NC? 2231 2309 5960 077 1620 562 014 230 351 700 Q27 Q12 Q06 420 998 257 179 016 20
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Appendix H- Aberioyle - Newton Creek Wholerock Geocham. 419 coregrind samples {SHAppII-}) 29 October, 1986 P4
Sorted by Sample Number

SAMPLE  Hole  From To Description _ Fmn Gp Si02 Ti02 AR03 Fe203 MnO MgO CaQ Na20 X20. P205 S  LOI  Total 2Zr TZr  CPME Al

% % % % % % % % % % % % % ppm  cale cale  calc
627381  NCH 239 2354 €010 086 680 711 012 295 132 663 067 013 005 294 938 281 184 015 31
627382  NC1 2354 2422 6t00 078 1640 652 011 318 080 552 169 015 011 276 994 3 142 019 a4
627383  NC1 2422 2530 6110 075 1660 658 012 292 130 629 110 014 007 279 998 294 153 019 35
827384  NC1 2530 267.0 10 08D 1550 75t 016 321 313 564 Q079 012 Q08 456 996 23 206 015 K1l
627385  NC1 2670 2742 6310 073 170 520 011 196 235 609 084 013 012 383 1002 306 142 018 &
627387  NCH 27142 2818 5810 106 1500 797 016 280 369 555 053 015 013 454 997 w8 237 0H 27
627388  NC1 2818 2923 5a70 065 1440 581 013 250 493 528 083 012 007 548 997 60 149 019 23
627389  NC1 2923 2054 1370 012 33t 145 023 068 4338 093 047 O 011 3500 985 55 131 082 3
627330  NCA 295.1 2969 5030 070 1450 529 015 183 1035 266 330 017 022 980 992 0% 200 024 7
627361  NCH 2969 299.4 5170 049 NMB0 415 016 201 131 375 087 011 Q05 1164 996 197 149 023 15
627392  NCH 204 014 B0 071 1700 700 0N 386 115 440 182 012 Q03 365 997 M4 135 0.7 50
627393  NCH N4 3047 4810 041 1310 431 019 199 1553 366 067 010 013 1345 998 184 135 024 12
627394  NC1 47 3089 4000 051 1250 458 019 181 1836 156 299 013 021 1630 991 194 156 028 19
627395  NCA 3069 308.0 792 008 194 149 025 055 4788 059 023 006 021 3B H95 17 318 067 2
627396  NC1 308.0 3120 4020 081 1480 689 011 208 1495 172 364 021 001 140 997 134 360 026 26
627397  NC1 3120 3168 310 068 1280 634 009 1585 2126 196 317 025 Q01 1866 997 113 358 037 17
627398 NGt 3168 3174 45 004 Q72 040 009 Q16 5172 044 005 006 000 4140 996 "1 20 158 0
627399  NC1 3174 3250 300 082 1380 B8Er 010 177 1594 195 346 023 001 1423 9985 MY M7 028 23
627400  NC1 3250 33190 3660 072 1220 732 011 155 1945 150 308 017 001 1687 996 22 36 023 18
627401  NCH 3310 332 2060 037 71% 442 019 118 3428 142 118 021 014 2810 993 64 351 056 6
627402  NCH 332 3390 3440 077 1340 796 020 234 1902 177 223 030 @17 1684 994 123 375 039 18
627403  NC1 3390 3464 4230 093 1630 849 012 216 194 179 388 026 003 1144 998 137 407 028 3
627404  NCA 64 3490 3860 082 1460 922 035 183 1517 175 351 031 003 1359 999 126 388 038 24
627405  NC1 3480 3508 720 031 532 280 033 100 3880 135 05 053 028 3090 994 4 404 171 4
627406  NC1 3508 3589 4180 090 1590 897 012 254 1196 128 403 025 002 1208 999 145 373 028 1
627407  NC1 35849 363.2 3600 080 1310 681 015 193 1924 2% 253 027 Q02 1669 998 137 393 030 17

627408  NCA 632 636 4120 083 1250 861 @13 201 1333 129 268 02 125 1104 951 143 348 0H 24
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Appendix ll-§ Aberfoyle - Newton Creek Whelerock Geochem. 419 coregrind samples (SHAppII-j) 29 October, 1996 PS5
Sorled by Sample Number
SAMPLE Hole  From To Description-  Fmn Gp §I02  TI02 A1203 Fe203 Mn0 MgO Ca0 Na20 K20 P205 S LOl  Total 2r TiZr PN
% % % o % % % % % % % % % ppm cale cale cale
627403  NC1 3636 3689 3800 081 1340 822 0.11 182 1659 1.88 317 0.30 009 1484 99.3 147 369 0.33 21
627410 NC1 3689 3720 1050 020 366 328 016 098 4382 Q47 0p4 035 053 3460 992 3 387 175 4
627411 NCH 3720 3795 i 3920 086 1540 807 0.14 23t 1480 219 294 0.32 005 1362 99.7 115 448 0.37 24
627412 NC1 3795 3827 4900 092 1850 BB 013 273 172 132 345 019 013 87 995 126 439 021 41
627413  NC1 2.7 389.0 3950 087 1660 1163 022 387 1069 180 223 023 Q02 1174 995 117 444 027 31
627414  NC1 389.0 3951 4070 094 1790 1286 021 426 842 116 27 (022 006 1004 99.5 129 436 023 42
627415  NCt 3951 4010 4110 087 1630 743 017 245 1324 205 318 021 025 123 998 114 455 024 27
627417  NC1 AN0 4110 340 079 1470 704 014 200 1736 217 292 025 002 1564 99.4 106 449 (032 20
627418 NC1 4110 4220 3360 071 1330 703 Q010 189 2045 162 315 Q3 004 1773 99.4 97 438 044 18
627419 NCAH 4220 4370 g4 006 110 085 010 049 5135 053 045 008 003 4170 1002 8 370 144 1
627420 NG 4370 4530 663 311 2.32 175 0.07 080 4307 052 D42 0.18 006 3860 985 2% 24.4 1,70 z
627421 NC1 4510 460.0 9.89 0.20 348 208 09 082 4510 0.73 pes 012 001 3640 99.6 2 404 061 3
627422 NCH 460.0 468.8 458 008 147 128 049 054 4981 0.1 022 008 002 4030 996 17 205 1.38 1
627423  NCAH 468.8 1717 ' 7ie 013 244 146 034 047 4748 084 027 007 001 3830 995 - 2 345 (055 2
627424  NCA 4777 4800 300 067 1180 955 0.25 135 2042 1.64 256 0.19 a1 1821 99.7 17 4.5 0.28 15
627425 NCt1 4900 4993 3610 089 1570 1085 0.21 248 1426 132 380 023 001 1396 996 118 451 026 28
627426  NCA 499.3 S05.5 4170 104 1920 619 016 248 1077 186 451 023- 001 1141 896 138 451 0.22 36
627427  NC1 5055 5150 36.60 079 1420 §.22 0.16 185 1708 168 3.15 022 003 1559 998 102 46.2 Q.28 21
627428 NC1 5150 5250 ‘ 3650 078 1410 804 0.14 140 1751 . 172 327 028 017 1540 993 103 443 037 2
627429  NC1 525.0 5350 320 08 1540 580 010 163 1777 247 314 026 006 1575 995 108 477 030 19
627430 NCH 535.0 546.0 3670 080 1470 686 010 145 1768 234 313 025 003 1536 $5 105 457  03f 19
627431  NCt 5460 5484 1010 018 281 185 049 DA7 4552 081 0.34 012 008 3670 994 2 428 076 2
627432  NC1t 5489 h50.9 3370 072 1380 6.63 0.16 160 2035 315 208 0.26 003 1735 98 94 459 0.36 14
627433  NCH 550.9 5592 1700 038 647 354 05 103 3742 101 147 019 017 3040 993 51 447 050 5
627434  NCH 559.2 569.9 3700 090 1640 768 013 142 15686 194 395 023 001 1428 996 122 440 026 23
627435  NCi 569.9 5829 /8 077 1420 B2 015 159 1783 155 331 Q20 001 1607 997 108 426 025 20

627436  NC1 5829 5916 4450 083 1710 &M 017 347 947 221 258 024 Q08 1011 996 127 437 028 H
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Appendix ll-] Abertoyle - Newton Creek Wholerock Geochem. 419 coregrind samples {(SHAppII-)) 29 QOctober, 1996 " P6
. Sorted by Sample Numbrer

SAMPLE Hole  From To Deserption  Fmn Gp SI02 Ti02 ARO3 Fe203 MnQ MgO Ca0 Na20 K20 P205 5 LOl  Total Zr WZzZr POl Al

% % % % % % % % % % % % % ppm cale  cale  cale
627437  NCH 5916 596.6 41.00 101 1690 832 018 324 1155 237 295 024 041 1144 a89 139 437 024 29
627438  NCi 5966 6040 4330 098 1780 B82 017 310 970 203 288 019 009 1033 995 126 467 0% 3
827439  NC1 604.0 6110 4220 087 1780 825 016 252 1102 172 337 Q17 028 1098 094 123 474 047 kYl
627440  NC1 611.0 6120 36.90 062 1270 835 0.23 223 1750 1.04 210 020 097 1258 95.6 a8 424 0.32 19
627441 NC1 6120 6130 3230 055 1050 892 021 185 2220 122 152 Q17 185 43 957 7% 433 o 13
627442  NG1 6130 6140 3930 069 1260 923 020 199 1580 fR3 172 019 183 898 Q44 W2 48 028 17
627443  NC1 6140 615.0 36.80 075 14860 9.49 0.23 216 1610 205 206 0.23 132 1119 97.0 103 438 0.31 19
627444  NC1 615.0 616.0 4260 095 1840 BJ8 0.16 198 9.43 1.84 375 026 142 720 964 128 445 027 M
627445  NC1 6160 6170 360 14 1770 972 018 201 1230 145 3Tt 029 240 799 954 140 447 028 29
627446  NCA 617.0 6180 34.70 150 2330 1210 009 1.7 430 069 632 034 561 636 1010 198 454 0.23 62
627448 NC1 6180 6190 3940 136 2250 1100 011 195 555 103 566 035 378 53 980 177 461 026 54
627449  NC1 619.0 6200 2040 083 1520 1370 023 207 1430 112 30 0 587 688 9238 114 439 03 25
627450  NCA 6200 621.0 3480 08 1620 1270 020 208 1230 165 294 Q24 457 718 957 113 458 028 %
627451 NC1 6210 6220 3340 087 1640 1450 021 250 170 175 2% 024 485 737 964 119 438 028 2
627452  NCA1 622.0 6230 40,10 147 1980 339 0.1 223 985 283 39 0.29 083 818 982 144 447 027 30
627453  NC1 6230 6235 3200 124 200 1670 013 19 559 110 469 027 911 840 1012 170 439 022 5
627454 NC1 623.5 623.6 22.80 117 1580 2730 0.08 1.90 163 027 376 023 2010 1580 1106 168 417 0.20 75
627455  NG1 6236 6240 4490 107 190 968 018 208 BO6 253 338 028 178 4B6 949 142 451 026 K
627456  NCH 6240 6250 4040 096 1770 7112 0.19 150 1280 319 2595 027 125 8N 96.5 137 420 0.28 22
627457  NCH 6250 6260 4040 100 1860 1110 012 193 850 158 388 027 290 545 957 142 424 027 7
627458  NCH 6260 6270 2040 041 748 788 021 120 3290 088 100 Q12 Q09 2492 G75 47 518 030 6
627459  NCH 6270 8280 3700 098 1830 1420 014 189 B892 097 410 Q0N 437 6687 977 167 3B0 022 Kl
627460 NC1 628.0 6290 3680 118 2170 1530 0.08 187 414 0.71 557 0.24 785 828 1037 158 449 020 61
627461 NCA 6200 8300 3790 144 2450 1400 006 183 181 033 690 026 728 1014 1065 189 457 018 80
627462  NC1 6300 6310 3650 088 1660 1400 017 236 1030 132 334 020 532 6% 977 17 451 023 32
627463 NGt 631.0 6320 37.70 084 1810 17.00 IRk 2.16 487 137 378 019 8.64 79 1028 128 419 020 49

627464  NCA 6320  B33D 3860 116 2130 1630 008 191 273 037 557 Q025 B94 876 1058 60 434 022 71
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Appendix [{-| Aberioyle - Newton Creek Wholerock Geochem. 419 coregrind samples (SHAppII-j) 29 QOctober, 1996  P7
Sorled by Sample Number

SAMPLE Hole  From To Description  Fmn Gp SI02 Ti02 AI203 Fe203 MnO  MgOD CaQ Na20 K20 P205 § LOl  Total Zr TWZr ‘P A

% % % % % % % Yo % % % % % ppm  calc calc  calc

627485  NC1 6330 60 4240 082 1730 955 014 213 883 115 389 027 20B 659 959 128 429 029 37
627466  NCIH 634.0 B350 . ) 4350 098 19.50 937 0.14 1.58 7.59 107 478 0.26 2.56 578 971 136 430 o027 42
627467  NC1 635.0 6360 4740 098 1890 1130 0.19 2.06 5.19 087 380 0.27 0.39 572 969 147 400 028 48
627468  NCH 6360 6391 ' 6320 069 1630 542 011 128 277 178 35 Q18 035 423 999 04 204 026 52
627469 NGt 639.1 6422 6690 039 1190 48 008 070 25 175 253 014 180 372 971 1 115 036 43
627470 NGt 6422 8460 6950 040 1180 373 0.14 1.07 43 1.74 216 0.12 0.20 47 999 196 122 0.30 35
627471 NG1 6460 6514 5430 081 1950 72 015 160 425 220 362 023 03 616 1005 22 A7 028 44
627472 NC1 6514 654.4 ' 5410 073 1870 1010 Q06 1.38 1.46 1.78 434 Q20 114 601 1000 84 153 028 64
627473  NCH 6544 6580 4450 105 1970 1130 013 200 465 1.79 4.21 0.25 125 879 996 141 447 0.24 49
627474  NCH 6580  669.1 4450 108 1970 1380 006 152 205 117 506 026 112 827 GBS 140 461 024 67
627475 NC1 £69.1 8737 4370 112 2190 120 012 261 3.20 122 419 027 .098 442 954 151 444 (24 61
627476 NCH 6737 6770 4950 108 1940 884 (014 230 348 378 244 029 029 780 993 45 448 027 39
627478  NC1 6770 6854 4880 095 1830 M7 Q01 211 376 273 284 Q24 117 800 1007 123 463 025 42
627479  NC1 685.4 B695.1 4730 100 1860 983 017 183 490 429 205 024 069 782 985 130 461 024 0
627480 NC1 6951 705.2 " 4850 110 2060 62 020 175 470 388 273 027 008 780 979 150 441 024 M
627481 HNCA 2 T2A0 6090 053 1580 A7 017 251 382 184 278 Q15 001 539 997 268 118 028 48
627482  NC1 210 7235 6270 055 1370 583 020 188 506 386 090 015 001 4893 956 180 185 027 24
627483  NC? 7235 740.0 6130 05 1600 614 Q18 252 341 206 262 Q16 002 48 998 270 23 020 a8
627484  NCH 7400 75968 260 05 1550 527 014 216 391 168 281 015 000 520 1001 &7 125 028 48
627485  NC1 7596 7638 5140 087 1700 972 022 227 605 400 13 022 001 660 997 137 379 025 &
627486 NG 7638 7725 5260 099 250 TFv7 01 172 35 3#1 330 028 014 520 996 200 244 028 42
627487  NCH 7725 7818 6120 067 1620 680 009 092 246 25 320 022 114 446 999 20 150 033 45
627488  NCi 7818 794.2 ' 68360 050 1470 547 044 120 356 220 275 045 110 4% 1003 246 123 030 41
627480  NCH 7942 7961 B0B) 073 1740 510 007 084 209 121 459 023 125 447 988 282 152 03 a2
627430  NC1 796.1 798.0 5840 053 1720 63 015 13 350 189 372 017 117 571 1002 21 122 029 49
627491  NCt 7980 8046 6530 049 1370 495 016 132 410 243 214 014 044 473 999 27 124 02 35

64

627492  NGC1 B04.9 8101 6130 081 168 737 010 Q0BS5S 253 031 413 280 143 587 1042 287 168 348
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Appendix N-| Aberfoyle - Newton Creek Wholerock Geochem. 419 coregrind samples (SHApRpII-) 29 October, 1996 P8
Sorled by Sample Number
SAMPLE Hole  From To Descripion Fmn Gp Si02 Ti02 ARQOI Fe203 MnQO MgO Ca0 Na20 K20 P205 S LOl Total Zr TVZe  *PTi Al
% % % % % % % % % % % % % pom  calc calc  cak

627493  NC1 810.1 8180 5680 086 1660 7.18 0.18 1.55 4.35 267 269 D.24 058 523 9.7 182 283 0.28 a8
B27494 NCY 8180 B19.3 ) _ 67.80 047 1300 629 0.05 058 1.76 175 289 013 0.73 479  100.2 198 42 (28 50
627495  NC1 B19.3 8298 6290 075 1680 6.66 0.09 1.29 204 149 380 021 132 442 1018 203 223 028 2]
6280  NC2 0.0 144 6750 036 1680 380 QO3 142 005 048 626 003 008 328 1009 267 81 0.08 94
628002  NC2 144 350 7530 0B2 1170 3.85 0.03 101 0.09 188 351 0.05 008 223 1003 278 112 010 70
628003  NC2 a0 57.0 6890 059 1390 488 O0O7 160 023 193 487 008 014 23 99.5 281 125 014 75
628004  NC2 570 638 . . 5080 046 14B0C 423 023 287 463 425 223 008 002 591 885 285 96 0.18 X
628005 NC2 638 794 6140 086 1660 5% 015 308 188 358 300 012 007 409 1006 33 117 018 58
628006  NC2 794 100 ' . 6880 045 1510 278 0.07 1.73 059 482 294 008 003 203 1004 304 89 0.18 46
628007  NC2 1100 1254 6740 044 1520 406 009 2.08 042 459 28 008 003 304 1003 305 g7 018 50
628008  NC2 1254 1382 67.20 050 1430 453 0.09 249 106 288 355 0.08 0.08 280 996 288 105 016 61
628008  NC2 138.2 1625 66.50 048 1610 4 0.07 2.28 076 470 308 008 Q06 248 1008 333 87 017 5
628010 NC2 1625 1636 7430 Q36 1190 1.71 003 062 213 572 069 0.05 006 272 1004 200 108 014 14
628011 NC2 1636 1700 7430 03 1060 332 0.08 1.72 0.86 216 J.15 0.05 .05 269 99.3 214 100 0.14 62
628012 . NC?2 170.0 190.0 64.70 059 1480 570 012 3 133 428 192 408 004 333 1004 306 115 015 48
628013  NC2 190.0 2200 6090 05 1640 621 013 31 14 486 205 010 008 351 99.4 430 78 018 45
628014  NC2 2200 2400 6470 055 1590 537 008 18 0N 883 08 OO7 0.07 378 1008 432 7.7 0.13 27
628015  NC2 2400 2615 6230 058 1600 578 015 250 130 653 0.75 0.09 0.04 3.06 89.1 426 B1 0.16 29
628016  NC2 261.5 2800 ) 64230 054 1610 520 0.08 240 067 6.04 144 008 0.05 237 99.3 393 8.2 0.15 ¥
628017  NC2 280.0 2870 o 67.60 044 1470 445 006 199 0.67 491 174 008 008 241 991 365 72 014 40
628018  NC?2 287.0 3325 6370 044 1440 424 006 190 058 546 155 007 005 193 994 329 80 Q16 36
628013  NC2 25 3222 69.00 057 1350 548 0.09 268 060 516 106 008 0.06 205 1003 254 136 n.14 ]
828020 NC2 322 3400 6170 080 1620 672 Q.11 317 (088 677 081 N2 oM 247 998 240 19.9 015 34
628021 NC? 340.0 3600 6110 088 1620 7.32 012 368 089 707 041 012 .04 243 1004 26 234 Q4 34
628022 NC2 360.0 aree 595) 086 1850 715 Q10 33 154 732 023 013 007 305 998 245 210 015 2
628023  NC2 s 3819 44.50 145 1510 1012 023 632 878 204 177 020 004 868 993 1w 542 0 43
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Appendix lI-{ Aberfoyle - Newton Creek Wholerock Geochem. 419 coregrind samples (SHApPPII-j) 29 October, 1996 P9

Sorled by Sample Number

SAMPLE Hole  From To Description  Fmn Gp _Si02  Ti02 AI203 Fe203 MnO Mg0 CaO  Na20 K20 P205 S L0l Tolal 2Zr TWzZr  *PITI A

% % % % % % % % % % % % % ppm  calc  calc  cale
628024  NC2 3819 3849 ‘ 580 118 1630 976 016 480 209 610 05 014 002 419 1002 178 398 012 40
520025  NC2 3840 386.6 46,60 148 1570 9.70 021 782 805 183 1.26 0.20 009 782 1008 153 57.9 0.14 48
628026 NC2 3836 3988 5960 089 1670 747 Q10 365 145 724 020 014 003 316 1006 243 215 Q18 K}
628027  NC2 398.8 4085 _ 6020 082 1530 753 011 334 186 635 032 012 010 321 99.49 23 20 (15 H
628028 NC2 409.5 420.0 6630 051 1420 453 008 20t 238 663 Q03 oM 006 28 997 a3 1049 0.22 19
628029  NC2 420.0 4298 ‘ 6110 073 1600 679 009 298 226 632 (043 013 003 336 1002 275 158 018 28
628030  NC2 4298 435.0 6130 060 1690 58 008 284 181 389 2% 016 000 348 995 268 133 027 49
628032 NC2 4350 4411 6250 055 1530 582 006 285 222 238 318 01 002 415 992 241 138 027 57
628033  NC2 4411 4450 6040 057 1590 694 01D 334 2.79 417 164 014 007 449 1005 254 134 025 42
628034 NC2 4450 4500 6080 057 100 5B1 007 261 318 325 28B4 016 000 454 998 285 134 028 45
628035  NG2 4500 4548 %50 062 1680 7350 0.08 290 338 244 312 037 000 423 1007 246 15.1 027 5]
628036  NC2 454.8 4571 6330 057 1570 402 007 238 324 176 35 015 000 464 994 25t 136 026 oo
628037  NC2 4571 4810 6330 054 1560 574 009 128 263 173 290 014 000 435 1003 245 132 026 59
628038 NC2 4610 4650 6150 064 1540 - 580 011 284 367 211 263 019 006 479 999 28 162 0 49
628038 NC2 4850 4685 5860 068 1640 645 0492 274 390 189 320 018 012 509 994 257 158 07 51
628040 NC? 468.5 4720 . 54.10 099 1810 917 017 3.77 510 249 20 025 006 676 101D 22 94 025 4
628041 NC2 4720 4753 48.80 109 1580 1122 Q16 383 6.49 2.74 193 0.3 (.00 761 1000 168 9.1 0.28 B
628042  NC2 475.3 478.0 B0 G770 1120 788 015 189 1964 126 249 036 00t 1731 1008 1Mo 383 023 17
628043  NC2 4780 483.0 4580 101 1790 1029 016 427 653 214 320 026 002 846 1000 177 440 (.26 45
628044  NC2 4830 486.0 70 075 WHAN W 014 206 BT 174 342 023 001 1541 1014 95 470 03 23
626045  NC2 486.0 4912 3910 086 1660 984 0.2 242 1198 171 424 p22 001 1222 993 109 474 026 KX
628046  NC2 491.2 49540 6120 104 1510 745 006 400 164 003 312 @15 029 55 996 292 214 014 81
6268047  NC2 495.0 5015 6830 057 1430 325 008 227 1.80 0.03 450 006 046 433 1000 323 105 011 79
628051  NC3 00 200 7150 05 1330 387 008 103 02 289 37t 007 005 190 992 258 g 014 B0
628052 - NC3 20 5.7 7440 020 1220 250 009 069 Q.75 397 267 002 002 161 99.1 217 55 010 42

628053  NC3 50.7 62.7 7360 045 1220 3.57 004 0BG 018 145 460 0Q5 Q05 182 90 28 96 Ot 77
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Appendix il-[ Aberfoyle - Newton Creek Wholerock Geochem. 419 coregrind samples (SHAPP!I-)) 29 Qctober, 1996 P10
- Sorted by Sample Number

SAMPLE Hole  From To Descriplion  Fmn Gp SI02 Ti02 Al203 Fe203 MnQ Mg0 Ca0 Na20 K20 P205 S LOF  Total Zr TiZr  CPMi Al
% % %o % Yo % % % % % % % % ppm calc calc calg

628054  NC3 62.7 740 7220 0b4 1220 426 007 108 048 0B 454 Q06 007 257 930 316 102 OM 80
- 628055  NC3 740 96.1 6920 043 1380 420 007 159 032 140 461 Q06 025 29 990 316 82 0H 78
628056  NC3 96.1 17.5 ‘ 6040 052 1560 527 018 276 200 640 078 009 056 45 991 g7 81 017 0
628057  NC3 175 1320 - 6170 053 1540 536 02 230 221 663 089 QOB 010 382 991 415 76 015 25
- 628058 NC3 1320 148.0 60B0 053 1550 589 020 237 25 594 103 009 008 445 992 3% a0 o 2
628059  NC3 148.0 180.0 6190 0682 1730 636 011 247 086 701 098 010 009 260 1002 436 85 01§ 3
628060  NC3 180.0 2050 6610 048 1530 518 006 189 046 616 102 008 009 211 089 386 75 017 )|
628061 NC3 205.0 2300 6400 066 1500 613 010 265 084 576 098 008 005 270 990 294 134 014 35
628062  NC3 2300 2600 6400 065 1450 614 013 301 121 479 131 008 Q12 338 993 276 141 012 42
628063  NC3 2600 200 5850 100 1570 B4 016 433 125 511 1 013 005 364 993 211 283 013 47
628064 NC3 290.0 320.0 5760 098 1570 8% 016 486 123 527 131 012 005 379 990 91 306 012 49
628065 NC3 3Ne 3500 5910 o84 110 715 014 386 121 539 195 012 010 3B 8§92 217 232 014 a7
628066  NC3 350.0 361.2 5000 08 1540 739 035 396 192 551 054 012 006 419 992 206 238 014 ¥
628067  NC3 3612 3670 200 016 401 156 053 13t 3309 082 059 028 016 2715 991 65 145 178
620068  NG3 3670 330 2350 015 408 t73 059 138 3584 095 052 Q21 011 W82 989 53 1719 148
6268063  NC3 3730 3808 1410 005 388 102 031 110 4238 105 058 008 Q04 3466 092 ¥ B9 146
628070  NC3 3808 3875 2100 013 531 119 028 075 355 244 019 007 014 3001 992 85 B8 056
B28071  NG3 3875 3925 5250 046 1440 546 019 311 805 427 178 013 028 822 988 28 126 028 28
628072 NC3 3925 3953 6360 052 1130 501 0 267 48% 348 112 041 052 539 990 127 244 079 3
628073  NC3 3953 4200 %610 091 1850 762 015 366 258 636 044 012 010 455 991 179 306 013 3t
628074  NC3 4200 4455 530 089 1640 904 017 537 184 500 125 014 02D 470 994 71 32 06 50
628075  NC3 4455 4569 5790 071 1430 660 013 354 440 519 068 0417 010 565 993 193 220 016 a
628076  NC3 45689 4639 5860 050 1550 575 011 274 375 439 18 01 011 ABd 990 315 95 022 3
628077  NC3 4639 4654 g280 021 1260 388 034 174 BO9 484 051 003 D12 BIS 999 132 85 014 20
628078  NC3 465.4 4695 %70 039 1340 470 013 207 792 421 142 010 014 BO2 992 254 82 026 22
628079  NC3 4695 4732 7 4140 027 900 419 023 176 2066 292 074 023 020 1725 989 146 111 085 10

628080 NC3 4732 4765 5580 030 Ny 450 043 178 042 383 104 042 022 944 990 235 80 040 17
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Ap'gendix II-|V Abetfoyle - Newton Creek Wholerock Geochem. 419 coregrind samples {SHApPII-j) 29 Cctober, 1996 P11

Sorted by Sample Number

SAMPLE Hole  From To Description  Fmn Gp SI02 Ti02_ A203 Fe203 MnO Mg0Q CaQ Na20 K20 P205 S LOl  Total Zr TZr  *PITI A

% % % % % % % % % % % % % ppm  calc calc cale
628082 NC3 4765 480.0 5080 032 1190 480 016 201 1254 351 140 018 017 1133 992 204 85 056 18
628083  NC3 4800 483.0 6760 031 1330 41 008 152 234 508 118 005 041 291 988 09 60 016 27
628084  NC3 4830 4873 6790 038 1520 382 004 147 104 458 217 006 Q12 266 994 373 1 0186 K
628085  NC3 487.3 4946 5640 037 1340 479 Q014 219 7B4 33 212 009 013 B13 949 306 72 025 &8
628086 NC3 494.6 50C.8 5010 037 1380 412 0N 203 623 2B6 292 006 Q30 744 994 s 70 G186 K
628087 NC3 500.8 505.0 4190 032 1150 A7 018 191 1843 286 203 010 023 1599 990 205 931 03t 16
628088 NC3 6050 5098 4030 029 1040 370 023 191 2012 262 163 009 027 1714 987 178 g6 032 13
628088  NC3 500.8 5138 B470 033 1330 4001 009 203 306 275 316 007 019 51y 989 29 66 021 a7
628090 NC3 5136 517.7 4120 Q15 596 158 037 @52 2551 278 037 017 Q22 2005 989 102 39 110 3
628091  NC3 517.7 521.5 2650 018 532 212 048 108 338 131 078 030 020 2680 989 04 07 162 ]
628092  NC3 5215 526.1 1820 014 342 122 051 076 4073 Q78 043 029 014 3276 991 45 190 204 . 3
628093  NC3 5261, 5292 6460 035 1470 447 006 262 237 226 323 Q04 014 43 992 328 54 011 56
628034  NC3 529.2 5465 1780 012 400 126 049 (081 3993 138 040 019 011 3225 988 52 137 160 3
628085  NC3 546.5 £53.2 470 003 098 05 024 052 546 051 010 009 002 4078 1000 13 136 305 i
628096 NC3 5532 562.0 2570 015 593 141 049 088 3372 243 Q46 Q17 018 AT 987 71t in 4
628097  NC3 5620 5727 _ 1390 o1 2689 120 Q72 079 4330 068 033 032 013 3455 989 40 164 292 3
628098  NC3 5727 5820 000 014 743 104 025 060 3089 366 028 008 009 2469 992 92 91 057 2
628099 NC3 582.0 5902 %20 038 1270 372 014 188 18911 353 183 D10 030 1585 989 215 84 D26 14
628100  NC3 590.2 600.5 380 03 1210 343 018 174 1868 280 237 009 040 1583 978 20 g2 025 16
628101  NC3 6005 6070 4740 044 1420 535 016 266 1135 292 266 Q12 063 1037 983 299 s 027 27
6281p2 NC3 6070 6138 4640 048 1450 584 015 286 1174 225 237 014 050 105 98B 32 g0 029 26
628103  NC3 6138 £18.3 4120 G030 120 260 017 145 20168 422 102 008 031 1638 991 223 80 027 9
628104  NC3 £18.3 621.0 4920 026 1130 172 023 089 1600 S8 077 006 022 1347 994 178 B7 023 8
628105  NC3 6210 6247 : 3890 042 1200 479 024 244 B46 3B 124 014 022 1853 g9gt 188 133 034 14
628106  NC3 g24.7 631.0 . 5640 043 1230 479 024 475 603 326 152 008 017 880 988 144 180 018 40
628107 NC3 . 6310 636.0 6010 037 1550 415 017 380 293 411 232 005 020 570 994 317 69 014 47

628108  NC3 53%.0 838.2 6420 023 1530 378 008 251 188 437 23t 003 031 374 987 223 62 013 44
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Appendix -] Aberfoyie - Newton Creek Wholerock Geochem. 419 coregrind samples (SHApplI-j} 29 October, 1996 P12
Sorted by Sample Number

SAMPLE Hole  From To Descripfion  Fmn Gp SI02 TI02 A203 Fe203 MnO  MpQ0 Cal Na20 K20 P205 S LOl  Tolal Zr TWZr P Al

% % % % % % % % % % % % % ppm  ¢ale calc  cale
6281089 NC3 638.2 640.0 65.20 Q.31 975 3.82 026 358 3N 393 0.39 005 0.35 676 995 115 16.3 0.16 K]
628110 NC3 6400 6422 6680 014 919 307 022 406 451 253 07 002 033 712 987 121 69 014 41
628111 NC3 6422 6448 6250 043 1320 491 017 408 283 380 116 006 020 563 991 249 104 Q14 44
628113 NC2 6446 5468 ‘ 6850 017 1090 368 Q17 247 39 254 158 002 028 489 992 167 60 012 38
628114 NC3 6468  B527 6340 033 1620 410 008 317 104 187 485 005 011 380 991 339 59 015 74
628115  NC3 6527 6556 61.80 034 1570 4726 o1 297 2N 2.36 3.75 0.03 027 492 988 21 7.6 0.09 5
628116 NC3 6956 6668 6040 044 1320 582 019 353 380 142 290 038 092 616 988 175 151 DB %
628117  NC3 666.8 6768 50.40 098 1890 983 022 5.80 358 516 042 Q.14 005 628 9949 151 BB 014 42
628118  NC3 676.8 687.9 61.90 046 1380 567 012 314 368 0.54 316 028 038 622 993 174 158 061 60
628119 NC3 6879 696.5 6620 040 1380 406 042 406 128 327 1s4 Q08 017 397 988 258 g4 015 56
828120 NC3 596.5 7040 51.10 032 1330 392 0.22 333 1127 1.42 249 007 0.10 1206 99.7 287 6.7 022 a2
§28121  NC3 040 715 5080 040 1520 551 019 395 838 268 233 008 005 983 995 310 76 0% 3%
628122  NC3 M5 7200 73 018 625 433 058 816 1881 093 054 009 010 2265 1000 108 98 050 1]
628123  NC3 7200 7320 4690 027 100 291 038 668 1205 126 223 (012 Q06 1658 1004 180 88 049 40
628124 NC3 7290  7M9 2590 027 700 3B 049 695 2577 023 151 010 014 2731 995 146 112 037 2
628125 NGC3 7349 7543 408 004 09 183 0B0O 1801 2982 015 Q16 014 004 4373 998 11 205 3N 3
628126  NC3 7543 7588 881 013 222 205 074 1693 2751 003 046 009 005 4084 997 N %6 068 ¥
628127  NC3 7588 7900 6200 05 1830 474 Q04 215 113 009 543 007 021 467 1000 283 118é 013 86
6268128  NC3 7900 8055 6490 05t 1630 487 005 176 151 Q03 469 008 036 458 996 284 1x7 016 a1
628129 NCG3 8055 8250 6270 048 1720 453 003 179 213 007 500 Q08 034 477 9919 22 14 017 76
628130 NC3 8250 8650 6270 050 1710 453 003 t77 184 009 482 007 038 453 984 %3 113 014 77
628131 NC3 8650 9050 6490 050 1690 460 004 184 177 Q09 453 Q08 025 433 998 279 108 018 77
628132 NG3 9050 9450 7640 047 1060 320 003 121 (93 003 305 004 022 278 990 38 87 008 B2
628133 NC3 9450 9850 7250 048 1180 339 004 137 159 006 342 006 030 352 985 320 90 013 74
628134 NC3 9850 10250 _ 6350 045 1330 386 003 152 181 010 385 005 021 407 977 M g6 o011
628135 NC3 = 10250 10650 6360 047 1510 423 Q05 175 328 Q03 444 006 031 55 988 251 113 013 65

628136  NC3 10650 10810 : 7340 046 1120 331 005 148 201 003 319 005 024 383 993 314 Bg on 70



Appendix fl-] Aberfoyle - Newton Creek Wholerock Geochem. 419 coregrind samples {SHAppII-j) 29 October, 1996 P13
Sorled by Sample Number
SAMPLE Hole From To Description Fmn Gp SI02 Ti02 AIRQ3 Fe203 MnCG MgO CaQ Na20 K20 P205 S LOl  Total Zr TvzZr Pl A

% % % % % % % % % % % % % ppm  calc cale  cale

625551  NC4 0.0 174 : 6210 050 11410 501 005 195 Q016 520 099 007 003 239 996 o7 98 014 35
625552  NC4 17.4 285 6950 051 420 505 005 185 016 525 100 007 003 256 1003 0 284 140 04 35
625553  NC4 285 424 6010 094 187¢ 755 011 337 028 648 113 012 007 254 934 213 265 013 4
625554  NC4 424 55.0 5950 08 1610 791 015 348 082 608 182 011 002 236 992 214 241 013 43
626555  NC4 550 700 6070 096 w20 808 014 301 097 684 118 013 005 235 1004 212 271 Q14 36
625556  NC4 700 800 5660 100 1850 838 015 305 123 TZ 082 033 007 206 992 20 27z 013 3
625557  NC4 800 95.0 5810 083 1620 B24 013 338 234 695 058 012 007 284 999 204 273 013 kY
625558  NC4 950 108.4 5890 089 1630 732 015 346 270 614 069 012 002 316 999 209 255 013 2
625550 NC4 1084 1155 6370 037 1470 452 011 248 352 149 367 007 010 513 . 999 310 72 019 55
625560  NC4 1155 1237 4750 041 1280 558 022 178 1383 215 245 018 009 1283 996 152 162 044 21
625561  NC4 1237 1306 5260 038 1380 476 016 224 1060 137 33 011 013 1045 1000 230 99 029 32
625662  NC4 1306 1370 5640 062 1690 542 013 200 532 363 25 019 056 510 988 224 166 03 34
820563  NC4 137.0 1433 5880 068 1800 643 008 207 32 531 143 018 02 331 98 1 156 026 Fat)
625564  NC4 143.3 147.0 5620 057 1650 583 009 245 553 359 219 015 054 K23 990 23 135 026 3
625565  NC4 147.0 1500 6030 053 1500 620 Q07 248 377 t82 321 012 060 37 977 23 135 023 51
625566  NC4 150.0 156.0 6280 051 1400 609 007 225 343 165 282 013 0B8 282 974 208 147 025 |
625567 - NC4 156.0 1620 f230 048 1240 535 009 206 550 176 243 010 075 44 974 182 158 03 3B
625568 . NC4 162.0 166.0 5880 062 1580 665 011 252 414 27 275 019 046 415 989 218 171 03 43
625569  NC4 1660 176.0 5010 091 1650 874 021 448 419 513 048 034 009 481 998 170 321 015 35
625570  NC4 176.0 1840 5540 083 1680 B85/ 022 38 324 58 067 014 007 383 996 83 263 017 33
£255711  NCA 1840 1880 1990 095 435 226 036 062 3921 192 @28 011 001 3101 1000 83 143 073 2
625572  NC4 188.0 1920 - 1310 014 332 167 041 0Bt 4352 087 053 015 003 3521 998 37 227 107 3
625573  NC4- 1920 1980 5210 103 1720 1069 028 375 329 098 415 032 000 593 997 64 377 03 65
625574  NC4 198.0 2040 10 130 1780 808 033 213 307 193 407 036 002 499 992 180 433 028 56
625575  NC4 2040 2100 5370 134 1850 904 061 218 238 142 446 036 005 512 992 190 423 027 B4
625576 © NC4 2100 2160 4000 128 1770 1035 2H 196 25 011 55 036 017 752 999 177 434 028 74
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Appendix -] Aberfoyle - Newton Creek Wholerock Geochem. 419 coregrind samples (SHAppII-) 29 QOctober, 1996 P14
Sorted by Sample Number

SAMPLE Hole  From To Description  Fmn Gp Si02  TIO2 At203 Fe203 MnO MgO Ca0 Na2Q K20 P205 ) LOl  Total Zr TWZr  *PM Al

% % % % % % % % . % % % % % ppm  calc  cale  cale
626577 NC4 2160 2214 5120 134 1900 1046 051 178 138 019 642 037 027 442 073 189 425 028 84
625578  NC4 2214 2300 5000 124 1770 992 215 220 299 05 502 041 016 720 995 177 420 033 67
625576  NC4 2300 2400 48.30 118 1710 123 1.3 253 372 065 418 03% 012 743 932 18 383 O 61
625580  NC4 2400 2500 5890 073 1680 683 052 192 252 079 453 022 021 511 991 29 178 030 66
B25582  NC4 2500 2600 6340 053 1500 481 051 143 335 038 431 014 005 546 994 233 138 026 61
625583  NC4 2600 2700 6200 054 1580 529 Q47 144 323 043 455 Q15 Q05 547 96 B0 129 028 1
625584 NC4 2700 2800 6080 061 1610 527 .066 121 315 011 610 0B Q16 562 989 235 156 026 66
625585 NC4 2800 286.0 6220 056 1600 609 066 137 193 003 508 015 013 492 991 24 132 027 i
625586  NC4 286.0 2920 62.30 074 1680 492 0 1.13 161 012 517 0.22 059 LY 98.9 251 177 030 80
625587  NC4 2020 2940 5030 085 1700 606 065 125 143 003 610 023 Q54 470  9md 234 218 027 83
625588  NC4 2940 2060 61.90 050 1370 523 ‘ 0.94 1.16 253 0.49 493 014 064 467 96.8 201 149 0.28 67
625589  NC4 2360 3020 6330 051 1470 478 083 108 139 008 53 04 0.34 486 97.3 23 132 027 B
625590  NC4 3020 308.0 62.50 057 1580 557 089 1.26 1.44 0.07 561 0.15 013 543 99.3 218 157 0.26 82
625501 NC4 3080 3184 6570 050 1450 551 066 125 128 003 509 014 006 48 %96 29 131 028 83
625592 NC4A 3030 3130 6240 057 1520 569 €30 127 100 003 548 045 012 527 98.1 226 181 0.27 g7
625593 NC4A 330 3230 ' 6450 053 1480 568 067 132 140 003 521 Q15 005 505 994 230 138 028 g2
625594 NC4A 3230 3330 6530 056 1450 529 048 118 180 003 505 Q14 019 471 992 25 149 024 77
625505 NC4A 3330 3430 6620 051 1510 472 03B 107 140 003 526 014 003 436 992 242 126 028 8z
625596 NC4A 3430 3530 6560 052 1520 497 027 108 210 003 508 Q14 0D4 451 995 248 126 027 74
625597 NC4A 3$H30 3600 6410 (56 1580 560 041 125 100 003 538 015 005 443 988 21 133 0 87
625508 NC4A 3600 3650 5150 105 820 93 121 180 150 006 649 025 026 734 988 148 425 024 L
625599 NC4A 3650 3700 6460 - 056 1620 507 052 117 060 003 576 015 010 464 994 25 132 0 92
625600 NC4A © 3700 3724 ) 5360 077 270 544 077 153 100 003 792 020 008 584 989 326 142 027 90
629272 NCAA 3724 3728 5990 079 2210 129 0.14 1.20 0.36 007 798 020 0.15 375 99.9 322 147 025 96
620273 NC4A 3728 3735 5h80 085 2380 425 026 135 048 010 B49 022 037 430 100f M1 149 026 94
620274 NC4A 3735 3740 7740 031 BS98  478 042 089 022 003 309 004 072 328 1002 97 194 014 94

629275 NC4A 374.0 3750 7320 041 11y0 481 033 086 014 003 405 005 069 361 1000 18 208 012 97
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Appendix [l-| Aberfoyle - Newton Creek Wholerock Geochem. 419 coregrind samples {SHApP!-j) 29 October, 1996 P15
: Sorled by Sample Number

SAMPLE _Hole _ From To Descriplion  Fmn Gp SI02 Ti02 Al203 Fe203 MnO  WgQ Cal Na20 K20 P205 § LOI  Total Zr TiZr P A

% % Yo Y % % % % % % % % % ppm  cale calc  calc
620276 NC4A 3750 3760 7000 049 1420 442 023 100 ¢21 003 507 Q07 081 356 1001 177 166 014 96
629277 NC4A 760 765 5230 08 2500 468 022 1438 (043 007 906 025 073 447 995 M4 150 029 95
620278 NC4A 3765 3768 6740 058 1570 38 021 008 080 006 569 Q14 Q7% 345 %¥E 216 181 024 89
620279 NC4A 376.8 377 6820 049 1420 427 037 099 1.26 0.07 516 014 079 368 996 207 142 028 82
620280 NC4A 3 3780 5130 062 1790 615 158 210 38 012 657 018 022 881 992 %2 142 (028 8
620281 NC4A 3780 3786 : 7600 030 837 569 058 100 110 003 285 004 062 338 1000 108 187 Q13 77
625426 NC4A 3786 3810 5800 074 1740 594 0B84 144 210 003 639 022 000 616 993 208 149 030 79
625427 NC4A 3810 3840 - 6780 052 1440 448 042 108 112 003 533 014 024 384 994 &5 122 026 85
625428 NC4A 3B4.0 386.0 64.10 061 1690 451 033 094 110 017 6.55 Q.15 058 358 995 83 128 024 8
625429 NC4A 3860 3890 6920 043 1160 521 067 069 173 022 h46 Q1f 004 394 993 197 131 025 76
625430 NC4A 3990 3520 6860 047 1280 5B 070 077 120 009 605 012 029 35 1002 220 128 026 L
625431 NC4A 3920 3950 6910 044 1240 506 0B1 072 134 003 58 011 043 349 994 240 126 0% 83
625432 NC4A 3950 3980 6710 048 1300 534 075 088 190 003 602 013 000 39% %96 214 134 027 78
625433 NC4A 3980 4040 6820 051 1340 424 048 063 130 0W 7V 013 000 323 983 27 135 035 85
625434 NC4A 4040 4100 G440 056 1490 481 053 (084 160 Q021 728 04 000 425 995 243 133 025 B2
625435 NC4A 4100 4200 6550 055 1460 444 053 075 156 028 693 Q14 000 397 993 28 128 025 81
625436 NC4A 4200 4300 6770 050 1340 408 (50 0.54 160 013 744 013 000 346 99.5 228 131 0.26 82
625438 NC4A 4300 4400 6540 053 1470 4% Q049 078 170 010 704 014 QGO0  3B2 992 P44 130 026 B1
625439 NC4A 4400 4460 6620 060 1540 533 034 098 083 003 55 015 000 413 995 251 143 025 8
625440 NC4A 4460 449.0 6080 070 1650 670 054 107 150 003 589 019 115 432 994 A9 201 026 82
625441 NC4A 4490 4829 : 5890 074 1730 662 075 147 130 003 614 019 012 511 994 233 190 026 85
625442 NC4A 4520 4620 6370 05 1B 509 034 098 310 003 517 014 025 516 995 248 140 02 66
625143 NC4A 4620 4720 6100 055 15800 518 035 101 390 003 535 (015 000 626 996  2B4 125 027 62
625444 NC4A 4720 47890 6290 0BD 1530 S58B4 053 100 180 003 578 016 110 442 986 275 131 026 78
625445 NC4A 4780 484.0 6220 064 1520 558 068 094 200 009 636 019 000 51 990 /1 153 029 78
625448 NCAA 484.0 490.0 68.10 050 1420 417 044 055 08¢ 030 7.31 013 0.37 2.71 36 247 12.1 0.25 88

625447 NCAA 4800 49030 6440 043 1400 46 067 050 260 06 818 Q012 017 38 993 238 123 0% 76
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Appendix li-] | Aberfoyle - Newton Creek Wholerock Geochem. 419 coregrind samples {SHAppPII-j) 29 October, 1996 P16

Sorted by Sample Number

SAMPLE Hole  From To Descripion  Fmn Gp SI02 Ti02 Ai203 Fe203 MnO MgQ CaQ Na20 K20 P205 S Lol Total 2r TZr  PTi A

% %o Yo % % Yo % % % % % % % ppm  calc calc  calc
625448 NC4A 4930 496.0 5980 051 1460 702 106 051 120 021 988 013 031 457 996 29 123 0B 8
625443  NC4A 496.0 499.0 6090 053 1480 B67 112 0B 120 012 959 014 124 397 999 260 122 026 89
825450 NC4A 499.0 5020 6120 050 1410 581 121 057 140 013 929 013 109 38 993 50 120 0% 87
625451 NC4A 502.0 5050 6040 051 1440 582 153 053 120 020 959 G13 138 416 998 254 120 025 88
625452 NC4A 5050 5080 6140 050 1460 504 132 057 08 019 988 013 055 369 987 26 122 027 91
625453 NC4A 508.0 5140 6380 043 1410 438 122 050 142 Q15 946 013 000 364 993 238 123 026 86
625454 NC4A 5140 5200 6520 D047 1360 434 084 046 229 012 88 012 000 3% 933 29 123 0% 78
625455 NC4A 5200 526.0 6720 046 1250 504 082 050 117 008 788 012 012 323 995 24 123 0% 87
625456 NC4A 526.0 529.0 6820 047 1330 481 067 05 077 003 702 012 050 273 992 2% 123 035 80
625457 NC4A 529.0 5320 . 550 074 600 691 216 100 134 006 739 016 082 542 985 219 203 022 =]
620458  NC4A 5320 5350 5I00 095 1740 650 184 118 130 003 709 022 03 579 935 188 303 023 &3
625453 NC4A 5350 5380 5580 085 1680 612 197 112 220 015 73 021 048 586 987 182 280 025 78
625460 NC4A 53.0 5410 ' 6020 081 1590 475 153 07 112 019 783 020 080 425 983 198 245 025 87
625461 NC4A 5410 5440 5580 082 1530 579 211 (088 352 045 753 022 039 658 094 165 208 027 68
625462 NC4A 5440 550.0 5820 084 610 703 1 103 163 023 680 019 055 551 994 199 253 D22 81
625463 NC4A 5500 5560 5880 090 1660 614 033 091 148 026 800 022 041 480 994 79 301 025 84
625464 NC4A 556.0 5620 5840 0B2 1550 719 104 0B 114 045 758 020 167 484 995 177 278 (02 84
625465 NC4A 562.0 568.0 5950 073 1500 773 08 Q91 140 026 69 013 183 473 1001 198 2214 018 83
625466 NC4A 5680 5770 6380 063 1520 466 081 074 177 028 733 017 000 438 996 28 66 029 80
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APPENDIX III

Immobile trace elements in_identification of altered rocks and mass change
calculations, '

II1-a Introduction to the use of immobile trace elements

It has been shown that some components of hydrothermally altered volcanic rocks, notably
Al203, TiO2 and the high field strength elements (HFSE) Zr, Nb & Y, may be chemically
immobile during hydrothermal, metamorphic and weathering alteration processes, (Winchester and
Floyd, 1977, and Finlow-Bates and Stumpfl, 1981).

Immobile components, therefore, have applications in identifying the magmatic affinities of
otherwise unrecognisable altered rocks in which concentrations of mobile components may have
been substantially modified, and in quantitative estimation of such chemical mass changes due to
alteration (eg: MacLean and Kranidiotis, 1987; Barrett et al., 1993; MacLean and Barrett, 1993).

MacLean and Barrett (1993) recommended that element mobility in a system should be tested
(rather than assumed) on variably altered and fresh samples, preferably from an identifiable
volcanic unit that was traceable through an alteration zone. In such "single precursor" systems,
X-Y scatter plots of immobile element pairs will form highly correlated (r=0.90 to 0.99) linear
trends - "alteration lines” - due to mass gains and losses of mobile components in the altered zones
of the rock unit. Calculated linear regression lines ideally pass through the origin of the plot
(representing infinite mass gain) with positions between the origin and the (unaltered) precursor
composition representing net mass gain (immobile element dilution by addition of mobile
components) and those at vatues higher than the precursor composition representing net mass loss
(Figure 1, from MaclLean and Barrett, 1993).

Scatter plots of immobile incompatible-incompatible element pairs such as Zr-Y and Zr-Nb can be
used to identify rocks of different magmatic fractionation series within a volcanic sample set; they
produce separate linear trends of magmatic enrichment which pass through the origin and are
coincident with their respective alteration lines, (Figure 3, from MacLean and Barrett, 1993). On
the other hand, plots of immobile compatible-incompatible pairs (eg. TiO2-Zr) and compatible-
compatible pairs (eg. A1203-TiO2) produce separate alteration lines for each chemically distinct
rock unit and are useful for discrimination and correlation of individual homogenous voleanic upits
within and through alteration zones (Figure 5, from MacLean and Barrett, 1993).

Recent studies of altered volcanics at the Thalanga massive sulphide deposit in the Mt Windsor
Volcanics, North Queensland (Herrmann, 1994} and the Mt Read Volcanics, Tasmania

(Crawford, 1990 and Crawford et al., 1992) have shown that Zr, TiO2. P20s and Al203 are the
most reliably "immobile" components. Nband Y have relatively low abundance levels and low

primary ranges in typical calcalkaline lavas and have not proven useful for diagnostic
geochemistry.

In practice, it has been found that Ti02-Zr and P205/TiO2-Si0O2 scatterplots and the ratios TVZr
and P205/TiOz2 are most useful for discriminating various volcanic rock units and compositional
groupings. Interpretation of the volcanic stratigraphy and alteration styles at South Henty EL. 8/96
has been greatly facilitated by the large database of existing major and immobile trace element
analyses available from previous exploration programmes (Appendix I1).

In cases where the pre alteration (precursor) composition of an altered rock can be inferred, from
mapping or the existence of highly correlated linear trends including altered and least altered
samples, it is possible 1o estimate the mass changes which occurred during alteration, for each
mobile component, using calculations based on the dilution or concentration of an immobile
component, such as Zr. .
Calculated mass changes offer a means of discriminating alteration styles and delineating zones

different intensity of alteration which could provide vectors to ore and set exploration priorities
(Barrett and MacLean, 1994).

of
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Mass changes for each mobile component (using Zr as the immobile monitor) are calculated as:

Mass Change (g/1002) = [Zrprecursor / Zlahered X %o componentapered] - % cOmponentyrecursor
(after: Maclean and Barrett, 1993)

These calculations can be made either for individual precursor & altered sample pairs or (as most
commonly adopted in this investigation) by comparisons of "average" compositions from a set of

{eastaliered precursors with "average" compositions of a particular type of altered rocks from the
same or magmatically related volcanic unit.

The calculated mass changes are expressed in the unit: g/100g (interchangeable with weight% but
not to be confused with the chemical "concentration”) for each of the twelve major components of
wholerock analyses (Si0O2 to P205, § and LOI).

Components which are expected to be immobile (eg: TtO2 and Al203) should have very low
calculated mass changes. Small A1203 changes may be due to variations in feldspar phenocryst
abundance but significant mass changes in Al1203 (say >1%) should trigger suspicions that the
precursor composition is inappropriate.

The sum of individual component mass changes represents the net mass change due to alteration.
Large mass changes have implications for gross volume change (MaclLean and Barrett, 1993)
although considerable mass gains can be accommodated as void fillings in volcaniclastic,
pumiceous or amygdaloidal volcanics.

rJ
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Figure 21 TiO2 - Zr scatterplot of 104 analyses from App.lI-b and 6 Henty & Comstock analyses from App.Il-e Zr ppm
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Figure 22 P205/TiO2 - Si0O2 scatterplol of 104 analysas from App.Il-b and 6 Henty & Comstock analyses from App.ll-e



Aggendli -c Calculated Mass Changes In altered rocks {SHApplll-¢) 31 October, 1996 P1
{Referio Appendix Hl-a for explanalion of method of calculation: all Masd Changes expressed In g/100g)

SAMPLE Hole E/Fr N/To Description Fmn Gp  SI02 TI(_)2 Al203 Fe203 MnQ MgO CaQ Na2Q K20 P205 S LOlI Tolal Zr TWr Pl Al
Mean n=2 least alt QFP Rhy-Dacite ARF H 668 034 155 46 01 21 08 64 16 018 00 19 1003 162 128 052 H
Mean n=6 Type 1 Q-ser-Py alt QFP Rhy-Dacite ARF H1 662 034 146 41 03 06 18 03 70 019 12 39 W00 157 129 055 79
Mass Changes HaH1 17 001 04 03 02 14 11 H2 56 00 12 22 Netl: 3.7

Mean n=2 laast alt QFP Rhy-Dacite ARF H 668 034 155 46 0.t 2.1 08 6.4 16 018 0.0 19 1003 162 128 (052 H
Mean n=h Type 1 all in HAY & HAS ARF  H1 676 033 142 39 03 05 12 03 73 018 14 35 1002 155 128 055 83
Mass Changes H>H1 42 000 06 D4 02 15 05 61 61 00 15 18 Nelt: 56

384090 YNC1ID 1874 br QFP Rhy-Dacile, acc Mt ARF H 666 035 160 43 01 20 10 7 04 017 00 20 1007 159 132 (048 22
384091 YNC1O0 2266 gy ser-iol Q(F)P Rhy-Dacte, no Mt ARF Hi 506 038 165 49 0.1 13 49 01 54 021 00 60 993 170 134 054 57
Mass Changes HaH1 08 001 06 03 Q0 08 35 77 46 003 00 36 Nett -78

Mean n=20 leasl altered coherent Dacites NCD D 652 050 145 54 01 10 27 25 32 014 02 41 996 231 130 028 45
Ja4124  380190E 58860N Py-ser-Q alt volcanic of uncertain affinlty  NCC  E1 612 063 183 73 00 06 01 01 52 0 32 52 1019 299 125 021 g7
Mass Changes D->E1 7% 00t 04 02 0% V6 26 25 0B 003 23 02 Nett: -209

Maan n=20 leas! aitered coherent Daclles NCD D 652 050 145 54 01 10 27 25 32 014 02 41 996 231 130 Q28 45
Mean =22  NC4 Dacltes 386-446m § 478-520m NCD D2 652 051 139 3.0 08 0.7 1.4 (.1 76 013 0.3 38 994 237 128 84
Mass Changes D->D2 16 001 09 05 06 D4 13 24 42 001 01 05 Nett: 26

Mean =2} least allered coherent Dacfles NCD D 652 050 145 54 Q1 10 27 25 32 014 02 41 9896 231 130 028 45
Mean =3 Type 2 alt Dacile NCD D2 613 054 158 55 15 06 16 03 61 014 01 61 997 25 126 026 77
Mass Changes D>D2 05 901 04 95 12 L5 2 22 23 001 Q1 1.3 Nett: -10.7

Mean n=20 leastallered coherent Dacites NCD D RS2 050 145 54 01 10 27 25 32 014 02 41 996 231 130 028 45
Mean n=2 Type 2a all Fp Dadite, <0.2%Mn0 NCD DZa 653 049 141 42 02 D9 35 02 29 013 00 77 096 2B 124 056 52

Mass Changes O>02a A4 003 H7 43 00 D2 07 24 04 001 04 34 Nett: 24



390275
Appendix lll-c Calculated Mass Changes in altered rocks (SHAppIlI-c) 31 October, 1996 P A3
{Refer o Appendix lll-a for explanallon of method of calcutation; all Mass Changes expressed in g/100g)

SAMPLE Hole = E/Fr N/To Description Fon Gp  SI102 Ti02 Al203 Fe203 MnO Mg0 CaQ Na2C K20 P205 S LOI Total Zr TWZr P Al
HENTY and COMSTOCK SAMPLES ‘

Mean n=5 least alt F{Q)p Andesite ARA G 548 059 178 74 03 2.2 4.6 48 g2 022 0.5 47 998 153 23t 039 32
384053 Ofc Comslock Q-ser-Py alt 40m W of Mutiock Qu MS lens MQ (1 763 047 126 31 0.0 0.2 0.0 0.0 38 004 23 35 1001 111 254 009 98
Mass Changes G->Qt 503 006 04 3% L3 20 45 47 30 D17 26 Q4 Nelt: 408

Mean =56 least alt F(Q)p Andesliz ARA G 54.9 058 178 7.4 0.3 22 46 48 22 022 05 47 999 153 231 039 32
34052 Cho ? Comstock chert MO 4 983 (044 0.1 0.6 0.0 00 Q0 0.0 00 000 0.4 03 999 122 M6 01 M
Mass Changes G->04 R4 D04 177 68 DI 22 46 47 22 022 D0 42 Nell: 256

Mean =20 least altered coherent Dacltes NCD D 652 050 145 54 0.1 1.0 27 25 a2 Q14 0.2 41 996 231 130 028 45
Mean n=2 Henly MQ cAu MO Q4 914 038 06 048 0o 0.2 3.2 0.0 02 002 0.2 25 985 170 134 005 10
Mass Changes D04 586 002 -137 43 O3 08 17 25 29 090 01 08 Neft: 353

Mean =2 leas! altered ooherent Dacites NCD D 632 050 145 b4 Q.1 10 27 25 32 014 02 41 986 231 13%¢ 028 46
384057  Haenly MZ Q-ser-Py alt MZ Q17 727 027 69 6.9 Q.0 07 1.7 00 24 (13 2.2 50 985 127 127 046 63
Mass Changes D>Q17 670 00t 19 72 41 02 05 25 11 010 38 50 Nett. 806

Mean n=20 Ieast aftered coherent Daclles NCD D 652 050 145 54 01 1.0 2.7 25 32 014 02 41 996 21 130 028 46
384056  Henty MY Q-ser all MV O1 545 103 279 1.3 0.0 13 0.3 0.1 34 016 00 42 1001 457 135 QA5 a7
Mass Changes . DN 377 o002 04 48 L1 Hp4 25 25 16 D06 02 20 Neft: -49.0

Mean n=2 leas! all QFP Rhy-Da<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>