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Work in the second year of operation involved an extensive, first pass eSAMT
survey, downhole EM, outcrop mapping and the completion of one diamond drillhole.

The eSAMT survey covered the entire South Henty EL on 400m spaced E-W lines.
Results were being processed at the time of reporting but results to hand suggest a
broad anomaly is associated with the Lake Newton Prospect.

Further drillholes will be targeted on the Lake Newton Prospect, Howard's Anomaly
and possibly the southern extension of the Henty-Mt Julia system in the next year.
Targets will be fmalised after analysis of the geophysical data and completion of the
current Mt Julia drilling program.

Since completion of the drillbole, drilling on the Henty Mine Lease indicates that the
alteration hosting the Henty Deposits crosscuts the stratigraphy suggesting gold rich
mineralisation can form below the inferred seawater interface. This suggests the Lake
Newton Prospect may yet host high grade mineralisation.
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SUMMARY

Goldfields Exploration became operators of EL 8/96 'South Henty' after completion
of JV negotiations with Resolute Ltd. in March 1998. The principal target sought by
Goldfields is Henty Style volcanogenic gold mineralisation. In the first year of
operation a large copper-gold mineralising system centred on the Lake Newton
Prospect was eonftrmed from drillhole SHDI6.

Downhole EM of drillholes completed in 1998 and a review of the existing DHEM
data identified many offhole conductors in the Lake Newton Prospect area. Outer
Rim were completing surveys with extra loop positions to characterise the anomalies
at the time of reporting. The results will be documented in next years annual report.

One diamond drillhole, SHD19 was targeted on a conceptual model where alteration
in the Lake Newton Prospect formed the footwall feeder zone for a possible orebody
located higher in the stratigraphic sequence, close to the inferred volcanics-seawater
interface. However no alteration was intercepted at the target horizon or in the
underlying eve volcanics. A large intrusive of suite II quartz-feldspar-hornblende
porphyry extended further down dip than anticipated but no alteration was intersected
in the eve volcaniclastics on the eastern side of the porphyry. Strong hematite
alteration in the porphyry was not anomalous in gold or basemetals. The hole was not
extended to test the downdip extension of the Lake Newton Prospect as the target was
considered too deep to be viable for what so far appears to be a large, low grade
disseminated system.
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1.1 Tenure

1.0 INTRODUCTION

~'·~400r·~c J

Joint Vcnture negotiations were completed by March 1998 under the following terms
and conditions:

In the event of a Party defaulting in making cash contributions that party's
interest will dilute at the rate of one perccntage point for each $40,000
spent by the non dcfaulting Party. Any Party whose Interest is diluted to
below 5% will be deemed to have withdrawn from the Joint Venture and

A minimum of $500,000 (including the $400,000 above) will hc spent
within 12 months of execution of a farm-in and joint venture agreement.
Prior to expcnding the entire Stage 1 Expenditure Goldfields will not have
earned an Interest in the Project. Goldfields may withdraw at any time aftcr
spending the tirst $500,000.

During Stage 2, which will commence at the end of Stage I, Goldfields
may sole fund to earn an additional 20% equity by expending a further
$1.5 million over a further two year period.

Upon Goldfields having earned its 60% equity Rcsolute will have the
opportunity to elcct, within 30 days of notification by Goldfields that its
60% interest has been earned, to contrihutc at the 40% level. If Resolute
elects to contribute the Joint Venture will be constituted and a Joint
Venture Managemcnt Committee shall he formed. Decisions by the Joint
Vcnturc Committee will be by simple majority vote.

Once Goldfields has carned its 80% equity, Resolute may clect to
contribute proportionally to ongoing hudgets or dilute as below.

Goldfields will spend $1.5 million (the Stage 1 expenditure) on the Project
to earn a 60% equity Interest in thc Tcnement within a two year period. A
minimum of $400,000 would be spent prior to 30 Junc 1998 to fullil work
commitments to the Mines Departmcnt.

If Resolute elects, or is deemed to have clected, not to contribute to project
cxpenditure at the 40% level Goldfields will continuc sole funding Stage 2.

Stage 1

Stage 2

In addition:

•

E.L. 8/96 "South Henty" was granted to Resolute Ltd. on the 14th of Junc 1996.
Resolute was granted the Iicencc as the result of a tendering process in which Resolute
committed to spending $l.4M in two years. After 18 months of exploration and an
expenditurc of $1.0M, a downturn in the gold price resulted in Resolute negotiating a
joint venture with Goldfields Exploration to completc expcnditure commitments and
continue exploration.
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that Party will immediately trans(er its remaining Interest to the remaining
Party.

• GoldfIelds will be entitled to have its Interest regi~tered on the titles at the
completion of Stage 1.

• The Parties will have pre-emptive rights ovcr any dealings involving the
project by any Party wishing to sell its interest.

• GoldfIclds will dctcrmine and manage the budget and program for the
Project during the sole funding period. GoldfIelds will provide Resolute
with regular reports on thc work carried out.

• Resolute walTants that at the date of signing of the Farm-in Agreement
that the tenements are in good standing.

• If a decision is taken to develop a minc on the tenement, the area
containing the proposed mine will be excised from the tenement and a
development JV will be negotiated.

• GoldfIelds will charge an overhead fee of 15% on direct costs.

The JV conditions were renegotiated during the past year with GoldfIelds being able to

proceed directly to 80% ownership after meeting cxpenditure commitments. The
renegotiated deal involved the signing of a JV deal with Resolute on tenements held by
GoldfIelds in the Narromine district of NSW.

The license area consists of crown land and land vested in the HEC, both land uses
coming under the mines act. The western part of thc tenement is part of the Mt. Read
Recommended Area for Protection (RAP) but doesn't preclude exploration. Any
disturbances in this area require notifIcation and approval from both MRT and the
Department of Environment and Land Management (DELM).

The Henty Gold Mine has an easement right for a tailings dam over much of the E.L.
to the north of Lake Newton. The GoldfIelds-Resolute JV has the mincral rights for
the area.

The land vcsted in the HEC includes Lake Newton and associated pump station and
access roads, the Henty Canal and service track and thc high tension power lines and
their services tracks.

1.2 Location and Access

South Henty E.L. 8/96 lies midway hctween Queenstown and Tullah on Tasmania's
west coast (fIgurc 1.). Thc EL's northern boundary abuts the Henty Mine Lease.

The E.L. is accessible by bitumen road (Anthony Road) and a number of two wheel
and four wheel drive dirt roads. The western third of the E.L lies in the Henty Gorgc
and access is by foot only. The E.L. is well gridded on 200m line spacings providing
easy foot access to most ofthe E.L.
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1.3 Topography and Vegetation.

Most of the prospective part of the South Henty E.L. occupies a peneplain at around
5oomRL. Thc western third of the E.L plunges steeply down 300m to the Henty
Gorge, which occupies the South Henty Fault lineament. The eastern margin of the
E.L. is bound hy the Tyndall Ranges rising to approximately lOOOm.

Much of the northern peneplain is covered by button grass and low tea-tree scrub
whilst the Henty Gorge and southern EL arc covered by temperate rainforest.

The area receives a high annual rainfall of around 3m.

2 REGIONAL GEOLOGY

2.1 Regional Stratigraphy

The South Henly E.L. is hosted in the Cambrian Mt. Read Volcanics. The Mt Read
volcanics are an arcuate belt of acid to intermediate volcanics occupying the eastern
margin of the Dundas Trough. They are bounded to the east by Precambrian basement
rocks of the Tyerman Region and younger Cambro-Ordovician siliciclastics and appear
to interfmger with fossiliferous volcanosedimentary rocks of the Dundas Group and
Western Sedimentary Sequence to the west.

A major north south striking structure, the Henty Fault divides the Mt Read Volcanics
into two parts, north and west of the Henty Fault and south and east of the Henty
Fault. Within the Henty Fault are rocks of the Henty Fault Sequence to the south of
Mt Murchison, and the Farrell Slates to the north near Tullah. The Mt. Read
Volcanics north and west of the Henty Fault (figure 2) host the Pb-Zn rich polymetallic
volcanogenic massive sulphide (VHMS) deposits of Rosebery, Hercules, Que River
and Hellyer while the volcanics south and east host the Henty Gold Mine, Mt Julia
Prospect and copper gold deposits of the Mt. Lyell Field.

The Mt. Read Volcanics south and east of the Henty fault are divided into four
lithological groups (Corbell 1992),

1) Central Volcanic Complex (CVC) consisting of mainly rhyolitic to andesitic
volcanics with minor sediments and mafic units.

2) Eastern Quartz Phyric Sequence of quartz porphyritic lavas and
volcaniclastics.

3) Tyndall Group compmmg mainly quartz-phyric felsic and intermediate
extrusives and volcaniclastics with interbedded epiclastics.

3) Western Sequence of volcanosedimentary siltstones, shales, quartzose and
volcaniclastic turbidites and felsic porphyry intrusives.

The oldest rocks belong to the CVC and Western sequence. The CVC is thought to
underly and partially interfinger with the Western sequence to the west, and the
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Eastern Quartz Phyric Scquence to the east. Recent investigations on the South Henty
E.L. suggest the CVC overlies thc Western sequence. The Tyndall Group overlies the
CVC both confonnably and unconfonnably.

Overlying the Mt Read Volcanics are the Cambro Ordovician siliciclastics of the Owen
Conglomerate which have an unconfonnable to interdigitating relationship.

2.2 Regional Structure

The NNE trending, 70° west dipping Henty Fault dominates the Mt Read Volcanic
Belt for at lcast 60krn. The Henty Fault divides into the North and South Henty Faults
near Mt. Read. The Great Lyell Fault splays off the Henty Fault somewhere in the
vicinity of Mt. Murchison and trends in a southerly direction to the south of Mt Lyell.
Both of these structures bound the western margin of thick sequences of Owen
Conglomerate.

The Cambrian and younger (to early Middle Devonian) rocks in western Tasmania
have been effected by widespread Devonian folding of the Tabberabberan Orogeny.
The Tabberraberan Orogeny was a multiphase defonnation event, with an early phase
of NNW folding (D, ) and a later NW to WNW (D2) trend recognised in the region
(Williams, 1989). This has produced open upright folding in competent silicicla~tic

units hut tight folding in phyllosilieate rich volcanics. Reverse faulting i~ cornmon and
the rocks have developed a pervasive regional foliation. Metamorphism was of
prehnite-pumpellyite to lower greenschist facies.

2.3 Tectonic History

Basement rocks of western and central Tasmania comprise Late Proterozoic sediments
multiply deformed in the Late Proterozoic Penguin Orogeny. A following rift phase
deposited continental shelf sequences followed by extensive tholeiitic volcanism
(Crawford & Berry 1992). Eastern Australia's passive margin collided with an oceanic
arc thrusting slices of ultramafic to mafic forearc sequences over most of western
Tasmania (Crawford & Berry 1992).

Middle Middle Cambrian extensional tectoni~m associated with the Delamerian
Orogeny resulted in rapid deposition of sediments and calc-alkaline volcanics (M!.
Read Volcanics). particularly along the eastern margin of the newly formed Dundas
Trough (Berry 1994). Late reactivation of extensional faults as reverse faults formed
open north trending folds and the uplift and erosion of the Tyennan Block forming the
Owen Conglomerate (Berry 1994),

Continued sag phase sedimentation continued to the Middle Devonian with the
exception of a hiatus in deposition during the Silurian (Berry 1994).

Deposition ceased in the middle Devonian with the onset of the Tabberrabbcran
Orogeny. In western Tasmania north trending Cambrian folds were tightened with a
NNW striking cleavage. Locally developed WNW trending folding and cleavage is
associated with NNE trending compression. Late to post orogenic granitoids intruded
the West Coast region with associated mineralisation (eg Renison Bell).
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3.0 PREVIOUS EXPLORAnON

Good summaries of previous exploration are available in Lewis (1995b), Quayle
(1995), Fitzgerald (1987), and Donaldson (1993).

Thc South Hcnty EL. has been prospcctcd sincc latc last century to the present. Only
rrrinor workings are evident from very early exploration. Small pits and rrrinor shafts
are located on rrrinor disserrrinated and vein sulphides, and barite outcrops at
Howard's Anomaly, Tyndall Creek and near the southern wall of the Henty Mine
tailings dam. Thc Tyndall Mine appears to be located on the Henty Horizon and
consists of several costeans, adits and shafts, apparently on quartz-galena veins
(Donaldson, 1993).

Pickands Mather explored the region in the late 50's/early 60's. Reporting from this
cra is almost non existent, but apparently they used EM, mapping and soil and rock
chip sampling and located the Howard's Anomaly gossan associated with the baritc­
base metal veins located in Tyndall Creek (MacDonald, 1996).

Goldfields Exploration (formerly Mt Lyell Mining and Railway Co.) explored much of
the district as EL 9/66 between 1966 and 1984. EL 9/66 covered a vast area from just
south of Mt Darwin to Mt Read. Their intention was to find Rosebery style zinc-rich
volcanic hosted massive sulphide or Mt Lycll stylc Cu-Au rrrincrali~ation.

Reconnaissance exploration involving griding, soil sampling, and IP surveys resulted in
the drilling of HAl/2, HA3 and HA4 on coincident IP/soil geochemical anomalies
between 1966 and 1979.

HA4 intersected significant silver rrrineralisation associated with baritc-haematite and
calcite. This intersection became the focus of Howard's Anomaly work which
included further 1P and soil survcys and thc drilling of HAS at Howard's Anomaly and
HA6 further north.

A review of the large EL in 1983 (Purvis, Fitzgerald and Komyshan, 1983) delineated
both the silver-barite-haematite zone and a sulphide zone at the confluence of Tyndall
Creek and Newton Creek (now Lake Newton) identified from IP survcys and
anomalous soil geochemistry. HA7 and HAS were drilled into this zone, both
intersecting strong sericite-silica-pyritc-carbonatc alteration with HAS intersecting
232m @ 0.2% Zn including 15m @ 0.1 glt Au. Goldfields were rcquired to relinquish
the ground in 1985 after complcting eight drillholes.

The current EL was split into two halves in 1985 after a tendering process. East of
380000mE (AMG) was granted to CRAE (EL 5/85 "Lake Margaret") while the
western half was granted to ArirncolEZ (ELl 1/85 "Yolande Rivcr"). Exploration on
the EL's was initiated in thc latc 1980' s. CRAE conducted A-horizon soil sampling on
400m spacings and complete UTEM coverage before signing a joint venture agreement
with Aberfoyle in 1989.

Pasrrrinco Exploration took control of the Arirnco/EZ]v in 1990 and carried out
systematic C-horizon soil sampling, mapping, rock sampling, helimag and blanket
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UTEM east of the Henty River. After recognition of the Spillway Horizon
stratigraphic sequence, a systematic drilling program ensued from 1992 to 1995. A
total of 4412.7m was drilled in 16 diamond drillholes. Drillholes YNC3 to 15 were
stratigraphic holes designed to test the spillway horizon massflows hosting massive
sulphide clasts outcropping in the Lake Newton Spillway (Pollock and Fitzgerald,
1991: Poltock, 1992: Quayle, 1993: Quayle, 1994: Quayle, 1995). YNCI6 was drilled
into the Henty Horizon based on a stratigraphic model of the Henty deposit. YNC1,2
and 3 were targeted on anomalous soil/rock geochemistry near the Henty Gorge.

Aberfoyle continued exploration on EL 5/85 with further 200m spaced soil sampling,
helimagnetics and lithogeochemistry, petrology and isotope gcochemistry (Richardson,
1991: Sharpe, 1(93). Five shon holes (TCI-5) were drilled under the Tyndall Creek
barite-sulphide outcrop with some high grade intersections (2.lm @ 5% Pb and 7%
Zn) (Lewis, 1994). Four deep diamond drillholes (NCI-4) were drilled in the last two
years of the licence life. Although not stated, the target is assumcd to have been the
intersection of the base of the Tyndall Group with the Great Lyell Fault (Lewis 1995a
and Lewis 1995b). DHEM and side grind geochemistry was completed on all four
holes.

Both EL 11185 and EL 5/85 expired in 1995. After a fiercely competitivc tendering
process, the two EL's were combined and granted to Resolute Ltd. in June 1996 to
form the current EL 8/96 "South Henty".

Aftcr thorough collation and analysis of thc availahle data (Herrmann and MacDonald,
1996) the Spillway Horizon and the Henty-Comstock horizon were identified as
favourahle target horizons for VHMS-volcanogenic gold mineralisation as well as
other minor structurally controlled gold targets near Tyndall Creek, the Newton Dam
Access Road and the Henty Canal.

Resolute completed localised, detailed infLIl C-Horizon soil sampling (wacker samples)
and IP surveys on the Henty canal, Tyndall Crcek and Access Road Prospects.

A total of 4984.5m of drilling from 14 diamond drillholes was completed by Resolute
up to September 1997 (MacDonald, 1997). Most of the work concentrated on the
Lake Newton Prospect magnetic anomaly, centred on and below the Henty Comstock
Horizon including drillholes SHD1, 10, II, 13 and 14. No mineralisation was
identified on the Henty Horizon, but a significant zone of anomalous alteration was
intersected in the underlying CVC in SHDl (94m @ 0.2% Zn, 0.13% Pb and O.04g1t
Au). This alteration zone is an extension of the zone identified in HA7 and HAS by
Goldfields Exploration in tbe 1980's.

Two drillholes were targeted on the Spillway Horizon, SHD2 and SHD12 with another
two SHD8 and SAD9 intersecting the horizon although based on a different model
(Access Road alteration, structurally conU'olled Au mineralisation). Thc last two holes
were drilled on IP and Soil geochemical anomalies. Little indication of the source of
the massive sulphides was indicated hut a significant alteration zone was intersected in
SHD2 with a best result of 0.5m @ 0.13% Cu, 11.7% Pb, 18.2% Zn, 3.42 glt Au and
220 glt Ag. SHD8 also intersected anomalous Au mineralisation (3m @ 0.8 glt Au) in
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similar pumicc hrcccia~ a~ the alteration intersected in SHD2. It is now apparent that
all the alteration is related to the one system as discussed below.

Drillhole SHD6 was designed to test outcropping alteration and coincident IP soil
anomalies near the Henty Canal after infill surveys by Resolute Ltd. The Lower
Tyndall group including the Henty Horizon was intersected with some Henty style
albite-silica alteration being intersected. No significant assays were returned. A black
siltstone explains the IP response but the geochemical anomaly remains unresolved.

Four short holes were drilled on the interpreted Tyndall Creek Fault after griding and
soil and IP surveys identified several significant anomalies. Minor pyrite veining was
intersected in SHD4, SHD5 and SHD7 but only low level Au and basemetal values
were returned.

Resolute Ltd. signed a JV partnership with Goldfields Exploration with Goldfields as
managers of the partnership in March 1998. Exploration recommenced inunediately.

Goldfields first year of operating the South Henty EL involved:

Orientation mapping of EL8/96.
Rock Chip Sampling.
Diamond drilling, four holes, SHD15, SHDI6, SHD17, SHD18 for 2426Am.
Downhole EM, SHDI5, SHDl6 and SHDI8.
Lithogeochemistry.

Goldfield's work identified a large alteration zone anomalous in copper and gold at the
Lake Newton Prospect in drillhole SHD16 with best results of:

615-736, 121m @ 0.2 glt Au
770.8-791.8, 21m @ OA g/t Au.

These alteration zones include best intersections of:

654.3-672.6, l8.3m @ 0.4 g/t Au.
683.8-694.0, 10.2m @ OA gIL Au.
622.2-626.2, 4.0m @ 0.5 g/t Au.
771.8-775.8, 4.Om@ lAg/tAu.

Best Cu assays include:

667.3-672.6, 5.3m @ 1.9% Cu.
719.5-721.5, 2.0m @ 1.3% Cu.

It is apparent that the alteration drilled in the previous Mt Lyell, Pa~minco, Aberfoyle
and Resolute programs i~ all related to a single, zoned hydrothermal system and not
several unrelated horizons as previously thought. The Lake Newton Prospect consists
of a high grade Cu-Au anomalous core of dominantly siliea-sericite-pyrite alteration
surrounded by an extensive halo of blebby carbonate and carhonate-sericite alteration
with anomalous Pb-Zn values averaging 0.2%. It is probable that the alteration system
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is related to a regional copper gold mineralising event including the Henty Gold Mine
and Mount Lyell field and has the potential to host similar deposits.

4.0 LOCAL GEOLOGY

4.1 Stratigraphy

The stratigraphy of the South Henty lease has heen well documented by Resolute
geologists (Hernnann and MacDonald, 1996) with the help of lithogeochemistry.
detailed mapping and graphical logging. Goldfield's work to date has not altered the
stratigraphy to any great degree and is summarised below. Goldfields stratigraphic
codes are included.

Suite IT Porphyry Qtz-ICld-hbl porphyry. Intrusive. fractionated.
Cp

Anthony Road Andesite Fcld-hhl phyric andesite and breccia. extrusive
and intrusive. Ca

Post-eruptive rhyolitic, vokanolithic
conglomerate and 'llz-LTystal rich sandstone.
Ctc
Syn-eruptivc 'llz-feld crystal rich sandstone. Cn
Massive qtz-phyric rhyolitic lavas, breccias and
intrusions. CU
Syn-eruptive feld erystal rich volcaniclastic
sandstone. Cttl
Massive carbonate and marly sediments. Ccarh
Dacitic volcaniclastic sediments. CtUd
Howard's Basalt. Fine grained basaltic andesite
dykes. lavas and lithic breccias. Ch

Mt Julia Member

Zig Zag Hill Fm

Lynchford Member

Tyndall Group

CVC (Suite II)
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CVC (Suite T) Newton Creek Dacites Dacitic to andesitic volcaniclastic sediments. Ccv
Dacitic, fcld phyric to aphyric lavas. breccias and
intrusions. Ccvl
Dacitic volcaniclastic pumice breccias. Ccv

Spillway Breccia Coarse polyrnicl and dacitic massflows with some
sulphide clasts. Ccvag

Spillway Basalt Massive to stratified mODomictic "fire fountain'
basalt breccia. Ch

I
I
I
I
I

•

Yolande River Sequence Footwall pumice breccia Massive feld-phyric pumice breccia. Cyrnf
Vitric siltstones and sandstones. Cys

4.2 Structure

Two major faults control the geology of the South Hcnty Lease, the South Henty Fault
to the west and the Great Lyell Fault to the east. The South Henty Fault is a steeply
west dipping (60-90") major regional structure extending for approximately 70km of
strike length dividing the geology of the Mt Read Volcanics into distinct terrains. It
forms the western boundary of the Yolande River Sequence, CVC and Tyndall Group
rocks on the South Henty Lease and Henty Mine Lease. The Great Lyell Fault is a



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

584015

large west dipping reverse fault with several hundred metres of di~placement. The
rocks of exploration interest lie between these two structures.

Bedding consistently faces east and is steeply east dipping to overturned west dipping
on most of the EL. Bedding generally trends north, north-westerly and is truncated at
low angles by the South Henty Fault. A tight, shallow north plunging syncline is
located near the Great Lyell Fault in the south east of the lease and may be a southern
extension of the Mt Julia syncline. The major regional S2 foliation overprints most
rocks and has a north westerly strike and steep southwest dip.

A prominent displacement/flexure in the stratigraphy is evident in the middle of the
lease. Thi~ structure i~ strongly controlled by the morphology of both the Mt Julia
Rhyolite and the Suite IT porphyry, several late east-west faults and possibly the
surface expression of some syn-intrusive/growth faults. The syn intrusive/growth
faults are evident on sectional interpretations (figures 3 & 4) as shallowly west dipping
structures displacing the lower stratigraphic units and intrusives but to a lesser extent
the overlying Tyndall Group. These structures seem to occur around intrusive
margins. Although they are difficult to pinpoint accurately, they are characteri~ed by
stratigraphic variations including rapid local thickening of the basal Lynchford Member
volcaniclastics, increased thickness and number of basaltic andesite flows, dacite
domes and rhyolite domes.

Extensive ductile deformation has focused on the Howard's basalt horizon, particularly
in the southeast comer of the lease in the Howard's Anomaly area. The localised
deformation has resulted in a strongly developed foliation and down dip stretching
lineation in the softer basaltic breccias grading into brittle faulting and kinking of the
earlier foliation. The Faull represents the extended limb and hinge of a series of NNW
trending asymmetric folds located in the SE comer 01' the EL and extending onto the
Anthony EL. These structures mark the change from dominantly east facing-steeply
dipping bedding strongly influenced by the Henty Fault in the west to flatter lying
strata, disrupted by N to NNW trending open to tight folds and associated faulted
limbs with wavelengths of approximately 200m in the east.

Many minor, late, east-west trending brittle faults with displacements of less than ten
metres disrupt the stratigraphy.

5.0 WORK COMPLETED

In the period June 199M to May 1998 the following work was completed:

Mapping of the southern part of EL8/96 and minor reinterpretation of the northern
sheet.
Rock Chip Sampling and lithogeochemistry.
Diamond drilling, one hole SHD19 [or 750.4m.
Downhole electro-magnetics.
CSAMT survey.
Compilation of previous IP data.
Sulphur Isotope Study
Alteration Geochemistry Study
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Sth Henty Section 5358900N

scN:arb-aphal-gal

Figure 3. Section 5358900. SHDl, SHD2 and SHDl4 schematic alleralion and geology.

(I:o~ ""'-I' ",>,A"s. 5Jt. £"c.lo~l/I'" t )
5.1 Mapping

The updated map sheet for the northern part of EL8196 and the newly compiled
southern sheet are located in Enclosure I. The interpretive map was compiled from
outcrop mapping, sectional interpretations, aeromagnetic and IP interpretation and
lithogeochemistry.

5.2 Rock Chip sampling and Lithogeochemistry.

Eight rockchip samples were taken during the period. These were submitted to
Analabs for lithogeochemical analysis. Elements analysed include Ti, Zr, V, P by XRF,
Cu, Pb, Zn, Ag and As by AAS and Au by fire assay. Results and sample locations are
listed in Appendix 1.

Several samples of the Howard's basalt from SHDI9 were submitted and analysed for
Ti, Zr, V and P by XRF to aid identification of these units. Results are listed with the
SHD19 data located in Appendix 2.

Lithogeochemical sampling of the South Henty EL was initiated by Aberfoyle and
Pasminco but was first comprehensively analysed by Resolute Ltd. Geologists
(Herrmann and MacDonald, 1996). They used geochemistry and petrology to
characterise the stratigraphy of the EL. The entire database has been compiled into
Goldfields' database along with selected samples analysed from rockchips and drillcore
obtained during the past year. A discussion of lithogeochemical groups by Mike
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Pb-Zn carb-ser halo

Cu-Au sil-ser-py core

Figure 4. SHD2, SHD16, SHD19, Schematic alteration and geology.
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Vicary is included in last years annual report, Appendix 4 and 5 (Callaghan, 1998). It
was concluded that the immobile elements Ti, Zr and P205 were excellent
discriminators of volcanic suites.

5.3 Diamond Drilling.

One diamond drillhole, SHD19 was completed during the period for a total of
750.4m. A hole location plan is displayed in Enclosure 3.

Drill logs, collar, survey and assay data for the hole are listed in Appendix 2. Selected
half drillcore was submitted to Analabs, Burnie for analysis. Elements analysed include
Au by fIre assay Ag, Cu, Pb, Zn, Bi and As by AAS and P, Ti, V and Zr by XRF. A
cross section for the drillhole is shown in fIgure 4 and Enclosure 2.

SHD19

The current interpretation for the Lake Newton Prospect is documented in the 1998
Annual Report (Callaghan, 1998) and is briefly summarised here. The Lake Newton
Prospect is part of a large, zoned, epigenetic Cu-Au hydrothermal system, the centre
of which appears to he close to SHD16 in the Lake Newton Prospect.

The prospect has many similarities with the Western Tharsis deposit of the Mt Lyell
Field. The entire alteration zone extends over a strike length of at least 2kms, varies
between 30m to over 200m in width and is open at depth. The alteration zonation
from the outer halo moving inwards is:

Fe-Mn carbonate-chlorite halo
carbonate-sericite± sphalerite±galena±barite
sericite-pyrite-carbonate
serieite-siliea-pyrite±ehaleopyrite±gold

The only hole intersecting significant copper-gold mineralisation is SHD16, most of
the other holes intersected the low grade «0.2% Zn) basemetal-carbonate-serieite
halo. The copper gold zone is closed off to the north by SHD17 and updip by the
Suite II quartz-feldspar-hornblende porphyry but remains open downdip, to the south
and for a timited extent to the north.

Diamond drillhole SHD19 was designed to test a conceptual model where the SHD16
intersection represents deeper, upwelling Cu-Au brines. It was hoped the
hydrothermal fluid reached higher stratigraphic levels and a potential seafloor position
at the CVC-Tyndall Group boundary (Henty position) up stratigraphy from SHD16
section and deposited economic mineralisation. The Suite II porphyry has been
demonstrated to pinch out at depth on section 5358900N (fIgure 4) which may have
allowed the upwelling hydrothermal fluids to reach the potential seafloor position
further to the north in the SHD16 vicinity.

However SHD 19 intersected a thick intrusion of Suite II porphyry before entering
unaltered cve pumice breccias. No significant alteration or mineralisation was
encountered at the CYC-Tyndall Group boundary, Suite II porphyry or the underlying
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pumice breccias. Obviously the hydrothermal system did not approach the seafloor
position in this area. The porphyry had patchy, intensc hcmatite and carbonate
alteration but was not anomalous in Au or basemetals.

Although it is very likely the alteration extends downdip from SHD16, it wa~ not
considcred worthwhilc cxtending SHD19 to lOOOm to test low grade, disseminated
mineralisation 700m below surface.

Further holes will be targeted on the Cu-Au core of the Lake Newton Prospect during
the next ycar aftcr thc CSAMT and DHEM data has been reviewed.

5.4 CSAMT Survey

The similarities of the Lake Newton Prospect with the Western Tharsis deposit on the
Mt Lyell Field wcre documented in the 199R South Henty Annual Report (Callaghan,
1998) and briefly summarised in section 5.3. Copper Mines of Tasmania (CMT), the
previous operators of the Mt Lyell Mine had some success with CSAMT in defining
high grade copper (and gold) zones within the extensivc harren pyrite halos of the Mt
Lyell field, particularly the deep, Western Tharsis deposit. After discussions with
CMT and group geophysicists Chris Dauth and Steve Mudge, it was decided to
conduct a CSAMT survey over the entire South Henty grid on 400m spaced lines.

Zonge were contracted to conduct the survey which was complctcd in March 1999.
Mike Asten, a consultant working for Flagstaff GeoConsultants has been employcd to
process and analysc the data. Thc survey completes the coverage at 400m spaced lines
of the South Henty, Anthony and Basin Lake EL's, the last two EL's previously
surveyed by Billiton during the 1980's.

Good geological control is provided by drill intersections over some lines on thc South
Henty EL, particularly over the SHD16 intcrscction which should provide good insight
into thc rcsolution of the technique. In addition an orientation line was completed on
the Henty Mine Lease over the Mt Julia Deposit to sce if it could be detected with
CSAMT at 600m depth.

Details of the proposed survey including lines and transmitter position are reported in a
technical notc by Chris Dauth in Appendix 3. The survey recommended approximately
24 line kIn on 14 E-W lines of 400m spacings. Recommended station and receiver
dipole spacings were 50m and a transmitter of 1.8kIn length, oriented E-W on
5350600mN extending from 379l00mE to 380900mE was designed. The results for
the survey were being processed at the time of writing and will be ineluded in next
years annual report.

5.5 DHEM Surveys

Downhole electromagnetic surveys ofthree diamond drillholes holes, SHDI5, SHD16
and SHD1R were eompleted during the year. Details of the surveys and results are
reported in a technical note by Chris Dauth and are located in Appendix 4a. All
previous South Henty DHEM surveys have been compiled by Chris Dauth and are
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included in Appendix 4b. A preliminary report on the new and existing data by
consultant Geophysicist Dr. Mike Asten is included in Appendix 4c.

5.5.1 South Henly DHEM Data Compilation.

The South Henty DHEM data compilation was completed by Chris Dauth to assist the
transfer of Goldfields Exploration Tasmania geophysical projects to out sourced
consultants as a result of staff relocations during the RGC/Goldfields Exploration split.

The data compilation is documented in a Technical Note by Chris Damh datcd 14
January, 1999 and is included as Appendix 4h to this report.

5.5.2 DHEM Surveys.

DHEM surveys were completed on diamond drillholes SHD15, SHD16 and SHDl8
during May 1998. Dctail~ and rcsults of thc survey are documented in Appendix 4a.
A preliminary investigation of the data was made by Chris Dauth before passing the
information on to Mikc A~ten for furthcr analysis. A first pass study of the new and
existing data has been made by Mike Asten, the report from which is contained in
Appendix 4c. A brief summary of the report and its recommendations are included
herc.

SHD2
Re-analysis of the DHEM survey of SHD2 completed by Resolute Ltd defincs a
conductor coincident with the Lake Newton Alteration Zone at 230m depth and a
further conductor identified below the hole at 600m depth. It is likcly thc off hole
conductor is related to the stronger alteration intersected in SHD16 (see figure 4 for
section). It was recommended that the hole he rcsurvcyed with an additional loop
(Loop 9) to characterise the anomaly. This was being followed up at thc time of
writing and the results will be included in next years annual report. The additional
survey may help target higher grade Cu-Au mineralisation within the Lake Ncwton
Prospect.

SHD16
An off hole conductor is suggested at the bottom of the survey. This anomaly is more
or less coincident with the anomaly detected in the SHD2 hole. The SHD16 survey
did not extend to the bottom of the hole (due to shallowing inclination of the hole). It
is likely the survey is picking up an EM anomaly associated with the Cu-Au sulphide
mineralisation of the Lake Newton prospect located at the bollom of the hole.

SHD12
Reinterpretation of the DHEM survey completed by Resolute Ltd. in 1996-97
identified a possible west dipping offuole conductor at thc base of this hole. It has
been rccommended that the hole be resurveyed with an additional loop placed further
to the east (LooplO). Although this holc did not intcrsect any alteration or
mineralisation, the Lake Newton Prospect is located just northeast of the holc and is
possihly stoped out by thc large intrusion of Suite II porphyry intersected in this hole.
The extra DHEM survey may help target an additional hole in this area. The survey is
being conductcd at the time of reporting.
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SHDl8
No anomalies detected.

SHDI
A weak conductor was identified hclow and east of the SHD1 hole. This hole
intersected the outer carbonate-base metal halo of the Lake Newton Prospect. But this
was not detected in the DHEM survey. DriUhole SHD13 was drilled below SHDI. It
intersected no alteration zone but some black shales were present which may be
responsible for the weak offhole anomaly in that position. The hole is being resurveyed
with a different loop configuration to try and detect the Lake Newton Prospect
alteration. Preliminary results suggest an off hole conductor is present off the end of
the hole. The hole intersected the outer Pb-Zn-carbonate halo of the Lake Newton
Prospect and the survey may well be seeing the stronger alteration in the Cu-Au
mineralised core. The results will be included in next years report when the survey is
completed.

SHDl9
At the time of writing, SOO19 was being surveyed by Outer Rim. Results to hand
indicate no conductors are present in the vicinity of the hole. The fmal report will be
included in the next armual report.

5.6 IP Compilation

SeverallP surveys have been completed over the South Henty EL and adjoining EL's
over the last 30 years. During the past year, Goldfields personnel and contractors have
compiled and imaged the existing 1P surveys available Irom previous reports. Digital
data for the IP survey conducted by Resolute Ltd. has not yct been obtained for this
compilation.

The northing and ea.~ting coordinates of the data points were digitised and the
resistivity and chargability averaged for each survey. Each survey was then normalised
to a common average so that the resistivity and chargability for each point was in a
common range and the surveys could be stitched together. The imaged resistivity and
ehargability compilations are located in Enclosure 4.

5.7 Sulphur Isotope Study.

A limited sulphur isotope study of the Lake Newton Prospect and Mt Julia Deposit
was conducted during the past year. A detailed report on the study is included in
Appendix 5. A distinct zonation of 034S within the Lake Newton Prospect was
obvious with the Cu-Au mineralised core having lighter &'4S than the surrounding Pb­
Zn anomalous halo. This supports the other evidence (geochemical and alteration
zonation, geophysical anomalies etc.) suggesting the SHDl6 intersection represents a
proximal part of a largc Cambrian hydrothermal system. Although demonstrating
good zonation, the technique is of more academic interest than of direct use to
exploration for this particular deposit as the zonation is more readily defined by
basemetal geochemistry and alteration mapping. A follow up study is being conducted
hy Mathew street who is completing a B.Sc. Honours degree on the prospect. The

I
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sulphur isotopes suggest the deposit may have formed through the mixing of up
welling magmatic fluids or evolved seawater with subsurface reduced Cambrian
seawatcr. These hypotheses are discussed further in Appendix 5.

5.8 Alteration Geochemistry.

A reconnaissance geochemical study of the alteration zonation at the Lake Newton
Prospect was completed during the pa~t year. The study included trace element
abundances in pyrite, trace element abundances in carbonate and F content in sericite.
Details and results of the study are included in Appendix 6.

The results confirm that the alteration intersected in SHD16 has intersected a
potentially more prospective part of the alteration system. The results of this
preliminary study will be examined in more detail a~ a BSe (Hons) project of the Lake
Newton Prospect by Mathew Street.

6 DISCUSSION

The South Henty EL hosts three significant prospects:

• The southern extension of the Henty-Mt Julia altcration zone (Au only).
• The Lake Newton Prospect (Cu-Au) (including Howard's Anomaly).
• The Spillway Horizon (polymetallic massive sulphide).

Each requires a different exploration strategy. A map of prospect locations is provided
in Enclosure 3.

Southern Extension of the Henty-Mt Julia Alteration Zone.

Diamond drilling to the south of the Mt Julia resource commenced in July 1998. Up to
the time of writing the alteration zonc hosting the gold deposits of the Henty Minc (A­
Zone) has been demonstrated to continue to within 500m of the Mine Lease Boundary
(Enclosure 3). Drilling to the Mine lease boundary was proceeding at the time of
writing,

Recent drilling demonstrates that A-Zone i~ not stratabound but crosscuts the
stratigraphy. In the north of the Mt Julia resource it is hostcd in dacitic hyaloclastites
and volcaniclastics just below the distinctive feldspar crystal-lithic volcaniclastic
sandstones of the Lynchford Member. In the southern Mine Lca~e it is hosted in
dacitic volcanics of the CVC Newton Creek dacites, 200m lower in the stratigraphy.
Several basaltic andesite flows and intrusives of dacite and Suite II porphyry are
located in the overlying stratigraphy. The alteration still appears to be strongly
controlled by the South Henty Fault.

The southernmost drillhole, MJ023 intersected a large sericite-pyrite alteration zone
with below detection Au values. The intersection is much broader and is offset to the
east 100m from the northerly trend of A-Zone. Marked facies changes in the CVC
stratigraphy are also apparent suggesting a synvolcanic discontinuity, probably a

1
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Cambrian fault located somewhere between this intersection and the MJ022
intersection to the north.

Two more parent holes have been collared at the time of writing, one to test the updip
extension of the MJ023 intersection, the other to test the southern continuity of A­
Zone at depth to the EL boundary. The results of these will strongly influence any
exploration program designed to test the southern extension of A-Zone onto the South
Henty EL.

Depending on the results of the two current mine lease drillholes (MJ024 and MJ025),
a deep diamond drillhole of approximately 1200m length i~ recommended from the
YNC16 collar site. This hole will test for possible extensions to A-Zone and may
possibly test the intersection of the sulphide clast bearing Spillway Horizon massflows
with the South Hcnty Fault. If this hole is successful, Goldfield's will need to apply for
a retention licence on the South Henty EL to provide time for resource delineation
prior to application for a Mining Lease.

ulke Newton Prospect

The previous years exploration (1997-98) concluded that most ofthc low grade Pb-Zn
mineralisation associated with carbonate and carbonate-sericite alteration was the
outer halo of a large Cu-Au hydrothermal system, the centre of which appears to be
close to SHD16 in the Lake Newton Prospect.

The alteration system is a well zoned, epigenetic, low grade (so far), disseminated
copper gold system of considerable size that has many similarities with the Mt Lyell
and Henty-Mt Julia copper gold deposits of the di~trict. The entire alteration zone
extends over a strike length of at least 2kms, varies between 30m to over 200m in
width and is open at depth. The alteration is welll.Oned from the outer halo moving
inwards in the following order:

Fe-Mn carbonate-chlorite halo
carhonate-sericitet sphaleritetgalena±barite
sericite-pyrite-carbonate
sericite-silica-pyritetchalcopyritetgold

The only hole intersecting significant copper-gold minera1i~ation is SHD16, most of
the other holes intersected the low grade «0.2% Zn) basemetal-carbonate-sericite
halo. The copper gold zone is closed off to the north by SHD 17 and updip hy the
Suite II quartz-feldspar-hornblende porphyry but remains open downdip, to the south
and for a limited extent to the north.

The alteration is dominantly hosted in the polymiet to daeitie massflows of the
Spillway Horizon and overlying massive dacitic pumice hreccias of the CYC, hut also
overprints the Spillway Basalt and extends down into the underlying Yolande River
Sequence rhyolitic pumice breccias and vitric siltstones. The alteration partially
overprints the boundary of the Suite II porphyry implying a syn to post porphyry
timing of the hydrothermal event. Because the Suite If porphyry has peperitic contacts
with the overlying Lynchford Member (as seen in SHD17), it would appear that the



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

[' "4 O' i) i,;J~ ;"'-:1

porphyry and therefore the alteration postdate the carbonates of the Henty-Comstock
Horizon. This has been verified by the Mt Julia drilling program (MJ022) where the
Suite II porphyry has intruded dacitic hyaloclastites overlying exhalative carbonates.

Although the mineralisation is diffuse and low grade, the Cu-Au rich hydrothermal
Ouids identified in SHDI6 are capable of forming economic deposits if the right
physical and/or chemical conditions existed.

The CVC-Lynchford member boundary or Henty-Comstock Horizon has been
extensively tested on the South Henty EL with no alteration intersected above the
CVC pumice breccias with the exception of Howard's Anomaly. Recent drilling on
the Henty Mine Lease has demonstrated that A-Zone is not stratabound at this horizon
but does crosscut the stratigraphy and is hosted in the CVC Newton Creek dacites.
The stratigraphic position of the Lake Newton Prospect and the southern extension of
A-Zone is similar with the exception of a distinctive facies change from proximal
dacitic volcanics in the north to massive, graded pumice breccias in the south.

All the geochemical and geophysical evidence to hand suggests the SHD16
intersection is the most proximal driJlhole to the hydrothermal source in the lake
Newton Prospect. It is possible that the SHDI6 intersection lies on the periphery of
higher grade disseminated mineralisation within the CVe. This style of minerali~ation
is likely to be of Mt Lyell type although the CuiAu ratio of the system appears to be
more similar to Mt Julia than Mt Lyell. Further holes around SHDI6 would he
required to help vector in to any higher grade zones. A target of this style, 300m
below surface would have to be of a large size and/or exceptional grade to be
economically viable. The Henty, Mt Julia and some of the Mt Lyell deposits clearly
indicate the potential of the region.

Three diamond drillholes testing the Cu-Au core of the Lake Newton Prospect and one
further south testing below Howard's Anomaly are recommended. Drill targets will be
finalised after analysis of the results of the CSAMT and DHEM surveys.

The magnetic low targeted by Resolute lies just to the south of the SHD16 intersection
and still remains largely untested at depth. OfChole conductors are present in all
drillholes surveyed in this region. A deep drillhole collared on Jasper Point ( HA7
collar) is recommended to test the southern extension of this zone and provide more
irLformation on the system.

A hole collared from the SHDI6 site and drilled due west AMG would provide
another intersection 200m north of the Cu-Au core and test the preliminary CSAMT
anomaly associated with the alteration zone on line 5359400N.

The SHD14 hole drilled by Resolute Ltd. was left uncased with PVC to allow later
extension of the hole. This hole was stopped in the Suite II quartz-feldspar-hornblende
phyric porphyry at 616m, about loo-200m short of the interpreted western boundary
of the intrusive (Figure 3). The porphyry was altered with minor silica-pyrite-albite
with a best assay of 2m @ 0.48g1t Au. An offhole conductor in SHD2 is located in the
vicinity of this hole. It is recommended the hole be extended 300m to test the Lake
Newton Prospect in the underlying dacitic pumice breccias.
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Howard's Anomaly stands out on IP and soil geochemical surveys as being higWy
anomalous. Several drillholes have been targeted on IP anomalies and the Lynchford
Member-CVC contact. However no drillholes test the underlying CVC which hosts
both the Lake Newton Prospect and the southern extension of A-Zone. The Anthony
Road Andesite and Suite II porphyries pinch out at depth to the north and under Lake
Newton. It is possible they do the same under Howard's Anomaly, opening up a
broad area of prospective ground below the shallow HAl and 2 holes. It is
recommended the CSAMT survey be reviewed and if anomalies exist, a deep hole
should be collared from the NCI drill pad.

Spillway Honzon Massive Sulphides

The stratigraphic sequence and volcanic facies hosting the Spillway Horizon Breccia
and sulphide clasts is well understood largely due to the drilling program conducted by
Pasmincu in the early 1990's. The source of the massive sulphide clasts is yet to be
identified.

Exploration for the massive sulphide source within the South Henty EL must
concentrate on two areas, the largely unexplored south western corner of the lease and
the Spillway Breccia-South Henty fault contact in the north.

The southwestern comer of the lease requires grass roots exploration involving
following the prospective horizon and trying to identify favourable structures and
anomalous alteration. Three 400m spaced CSAMT lines have been completed over
this horizon. It is recommended the three new lines cut in the southwestern comer of
the lease be followed up with 25m spaced C-horizon soil samples. The samples should
be assayed for Au, Cu, Pb, Zn and As as well as Ti, Zr, V and P by XRF to aid
lithogeochemistry and mapping of the EL.

The Spillway Horizon has been extensively tested in the north of the EL. The only
untested target to the north is the intersection of the Spillway Breccia with the Henly
Fault (a known fluid conduit at Henty). This area is complicated by voluminous
coherent dacite domes. The target will be tested by the Mt Julia Drilling program in
the vicinity of the Mine Lease boundary.

Summary ofRecommendations

I. Finalise CSAMT and DHEM surveys.

2. Deep drillhole from Jasper Point targeting the Lake Newton Prospect under HA7
andHA8.

3. Diamond drillhole to test Lake Newton Prospect 200m north of SHD16

4. Extension of SHDl4 to test DHEM anomaly in SHD2 and Lake Newton Prospect.
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5. Deep diamond drillhole from YNC16 drillpad to test A-Zone extension and
Spillway Horizon-South Henty Fault conlact.

6. Deep drillhole on Howard's Anomaly under HAl and HA2.

7. C- Horizon soil sampling of the southwestern comer of the EL.

584026
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APPENDIX 2

SHD19, Logs, survey, collar and assay data.
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Goldfieids Tasmania MRV Formation Codes

Yolande River Sequence Footwall pumi,,, Breccta Massive feld:phyric pumice brecda. Cymf
Vittic siltstones and sandstones. Cys

·:0iilS=iiiiiiiiiiiiiiiiiiit_:iiiiiiiiiiiiiiiiiiiiiiii••••••••••••••••••••••~•
I
I
I
I
1
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I
I
1
I
I
I
I
I
I
I,
•1
;1

Tyndall Group

evc (Suire m

evc (Suire I)

I· Q A 04'~\J '1 1

Zig zag Hill Fm POsl:eruptive rhyolitic, volcanolilhic
conglomernte and qlz-ayslai ricb sandslOne.
Ctc

MI Julia Member Syn:ernptive qlz-feld cryslai rich sandstone. Cn
Massive qlZ-phyric rhyolitic lavas, breccias and
intrusions. CII

Lynchfonl Member Syn:eruptive feld crysraI rich volcaniclastic
sandstone. CttJ
Massive cartJonare and marly sediments. CcaIb
Dacitic volcaniclastic sediments. Cttld
Howard's Basalt Fine grained basaltic andesite
dykes, lavas and lithic breccias. Cb

Suire IT Porpbyry QlZ-fe!d:HbI porphyry. Intrusive. frnctiOWllOO.
Cp

Anthony Road Andesire Feld-Hbl pbyric andesire and breccia , extrusive
and intrusive. Ca

Newton Creek Dacites Dacitic to andesitic volcaniclastic sediments.
Ccv
Dadtic, feld pbyric to aphyric lavas, brecdas and
intrusions. Cel
Dacilic volcaniclastic pumice brecdas. Ccv

Spillway Breccia Coarse polymiet and dacitic massflows willi some
sulphide clasts. Ccvag

Spillway BasaIl Massive to stratified monomictic "fire fountain'
basalt brecda. Cb

Document2
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GRAINSIZE

RGC EXPLORATION (ZEEHAN) - ROCK CODES,

COMPOSITION
R - Rhyolite
Y - Rhyodacite
D - Dacite
A - Andesite
B - Basaltic
F - Felsic
M· Mafic
U - Ultramafic

B - Breccia
C - Coarse
M - Medium (Sandy)
F - Fine (Silty)
V - Very fine (Shaley)
A- Ashy
I - Undifferentiated
X - Crystal Rich
P - Pumiceous

N -Scale
1 - Very Weak
3 - Weak
5 - Moderate
7 - Strong
9 - Intense

ego AOC7
Strong albite-chlorite-carbonate alteration
(albite>chlorite>carbonate. albite = 7)

U - Volcanic (general)
V • Volcaniclastic
E • Epiclastic
L - Lava
I - Intrusive

P - Pyrite
$ - Mineralised
Q - Quartz
0- Chlorite
C - Carbonate
H - Hematite
S - Sericite
K - K feldspar
A - Albite
E - Epidote
F - Fuchsite
M - Magnetite
L - Limonite

TYPE

CRYSTAL TYPE OTHERS
X· Cl)'S!al rich TILL - Glacial moraine
A - Aphyric CLAY - Glacial clays
F • Feldspar phyric SILT - Black pyritic siltstone
< - Feldspar - quartz phyric FALT - Fault
> - Quartz - feldspar phyric CARB - Massive CartJonate
Q - Quartz phyric CBBX - Carllonate breccia
H - Homblende phyric VEIN· Vein
P - Pyroxene phyric GWAC - Greywacke
B - Biotite phyric CONG " Siliciclastic Conglomerate
V - Vitric I glassy SAND - Siliciclastic Sandstone
L - Lithic rich XXXXJYYYY - Interbedded units
R - Reworked, commonly with Carbonate matrix
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Basin Lake and South Henty Project CSAMT
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GOLDFIELDS EXPLORATION

Date

Techniques with a great depth of investigation are applicable in the region, and deep drill targets
(up to 5OOm) are currently considered viable exploration targets. Induced polarisation coverage
is relatively complete over this belt, however results are considered to have not generally tested
below loo-2oom depth. Therefore, the current target depth for exploration in the region may be
regarded as the interval between 100m to 500m below surface. It is for this reason that CSAMT
is considered a suitable exploration technique.

INTRODUCTION

This TECHNICAL NOTE summarises survey specifications and results from an existing
CSAMT survey conducted by Billiton Exploration in 1989-90 over the Basin Lake Project in
Western Tasmania, now held by Goldfields Exploration. A survey design is outlined for
additional CSAMT surveying proposed to be conducted by Goldfields Exploration over adjacent
tenure. A location diagram is presented in Figure I. The project is situated within the Mt Read
Volcanic Belt of Western Tasmania, and is prospective for Henty style gold mineralisation,Mt
Lyell style Cu-Au mineralisation, and Rosebery style base-metals mineralisation.

Basin Lake exists in the south of the Goldfields ground holding and is adjacent to the Anthony
ground. South Henty is situated north of the Basin Lake and Anthony ground with a northern
tenement boundary adjacent to the Henty Mine Lease (Figure I). Tenure for all areas form a
continuous north-south belt that is currently being explored primarily for gold mineralisation by

Goldfields Exploration are currently exploring tenure extending south from the Henty Gold
Mine in a thin north-south striking belt up to three kilometres wide for a strike length of
approximately 15km. Exploration is focused upon Henty style gold mineralisation, andMt Lyell
style Cu-Au mineralisation. Both styles can be associated with significant sulphide
mineralisation (dominantly pyrite and chalcopyrite) and hence may provide targets for use of
electrical geophysical techniques. Conceptually large accumulations of such conductive sulphide
minerals would form low resistivity zones in a CSAMT section (a deep probing electromagnetic
geophysical technique), and thus provide viable drill targets.
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This summary is biased towards the Basin Lake ground but is applicable in a general sense to the
entire belt (taken from Dauth 1997 derived from several sources).

Goldfields Exploration. The White Spur ground held by ROC in the west is not being
investigated by Goldfields Exploration.

·2-CSAMT_TECHNICAL NOTE.doc

Exploration at Basin Lake has historically been driven by drill testing geophysical anomalies
(mostly surface IP and EM techniques), and more recently has focused on systematic drilling of
defined prospective horizons with DHEM follow-up. Several significant hydrothermal alteration
systems have been delineated in the region either at the surface (eg Bradshaw Road, and
Howards Anomaly) or through drilling (including the South Henty system below the Tyndall
Mine and that intersected at Basin Lake). At South Henty several holes drilled by both Resolute
and Goldfields have intersected a quartz-sericite-pyrite alteration system with associated Au
mineralisation. At Basin Lake drillhole BLD89-3 targeting a CSAMT anomaly intersected
sericitic alteration, minor pyrite (1-5% commonly within carbonates) and rare sphalerite micro­
veins. An RGC drillhole TYNI5 only several hundred metres to the north of BLD89-3
intersected a wide zone of sericite-pyrite alteration from 338.8-588.4m. These geological

A good summary of the exploration history over the Anthony and Basin lake ground is provided
by McDonald and Ikstrurns (1998). A photocopy of the relevant section is provided in
APPENDIX 1of this TECHNICAL NOTE. A thorough compilation of all historical induced
polarisation (IP) surveys prior to 1982 is provided by Bishop 1982. Subsequent IP work in the
region has been non-extensive limited to localised surveys by Aberfoyle and Resolute on the
South Henty ground. Several UTEM surveys were conducted and are referenced in the report by
McDonald and Ikstrurns (1998).

The Anthony ground was operated until 1998 by AberfoyleLtd after which is was acquired by
Goldfields Ltd. From 1987-91 the ground was operated by Billiton who conducted the 1989-90
CSAMT survey.

The Basin Lake ground is currently held by ROC Ltd. Goldfields Ltd are likely to become
operators of this ground in N with RGC (yet to be confirmed).

The Henty Mine Lease is held by Goldfields Ltd and contains the Henty Gold Mine Operation.
One or two lines of CSAMT are being planned to traverse the Mt Julia Prospect within the
Henty Mine Lease. These are yet to be conftrrned due to several logistical reasons.

The South Henty ground is a N between Goldfields Ltd and Resolute Ltd currently being
operated by Goldfields Exploration.

Basin Lake comprises a sequence of Cambrian felsic to locally andesitic volcaniclastics,
epiclastics and lavas abutting to the western side of a topographic ridge defined by the north­
south striking Great Lyell Fault. To the eastern side of the Great Lyell Fault exists a ridge of
Ordovician siliclastics forming part of the Tyndall Ranges (Owen Conglomerate). The Cambrian
volcanics are generally separated into two mappable units; Anthony Road Andesites; and
Central Volcanic Sequence. Exploration has currently focused on a potentially favourable
exhalative horizon at the contact of the Central Volcanic Sequence and the Anthony Road
Andesite. Massive carbonate horizons are commonly found on this horizon, and may be
interpreted as distal, low temperature exhalative facies. Up to 80m of glacial till overlies much
of the Basin Lake EL, proving a significant obstacle to effective exploration
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BILLITON 1989-90 CSAMT

Survey Specifications

- 3 -

AMG Zone 55 Northing (rnN)
5349000
5349400
5349800

CSAMT_TECHNICAL NOTE.doc

CSAMTLine
349000
349400
349800

Digital survey data were recovered by ZONGE under instruction by Goldfields Exploration in
late 1998. Results were reprocessed (Job #421) and digital data provided in addition to hardcopy
pseudosections of Cagniard Resistivity, Phase, and static corrected Cagniard Resistivity (static
corrected using a 5 point TMA filter at 2048Hz). Copies of all sections are provided in
APPENDIX IV of this TECHNICAL NOTE. Digital data diskettes are provided in the sleeve of
this TECHNICAL NOTE. A plan showing the location of all CSAMT stations is presented in
Plan I. This plan also shows geology, cultural features (roads etc), and 50m topographical
contours. It should be pointed out that there were several problems with the actual northing
location of several of the Billiton CSAMT lines, and some lines have true AMG Zone 55
northings that don't correspond directly with the defined line number. Plan 1 does show the
correct CSAMT station locations. CSAMT survey line numbers and corresponding correct AMG
Zone 55 line coordinate northings are provided below:

The results were reported by Zonge and by BiIliton and are presented within the annual report by
Creagh and Hungerford 1990. The final report by Zonge and a memo written by Hungerford are
provided in APPENDIX 11 and APPENDIX ill of this TECHNICAL NOTE respectively. The
report by Zonge provides ID smooth inversion results for five lines in total.

In 1989-90 BiIIiton conducted a CSAMT survey that extended throughout much of the Anthony
and Basin Lake ground. The survey did not extend to the north onto the South Henty or Henty
Mine Lease ground. The survey incorporated approximately 24 line kilometres of data
acquisition on 25 east-west oriented lines at approximately 400m line interval.

A number of cross-cutting structures have been either mapped or inferred on the ground, or
delineated from helimagnetic data. These may form favourable sites for mineralisation. Current
models suggest that the Great Lyell Fault is a known Cambrian mineralising structure, and that it
dips at approximately 70° to the west. Cross-cutting structures intersecting the Great Lyell Fault
may similarly provide favourable exploration targets.

indicators are generally regarded as favourable for the presence of VHMS mineralisation and are
also similar in alteration style to that observed at Henty and Mt Lyell.

Technique: CSAMT
Contractor: ZONGE
Survey Date: 1989-90
Job No.: 864 (lines 349000·353000N) and 968 (lines 3000N-7000N)
Line Spacing: 400m
Station Interval: 80m (three lines completed at 40m station interval)
Dipole Spacing: 80m
Receiver: ZONGE GDPI6/3
Transmitter Position I: located to the north on 5359500rnN I.5krn long oriented E-W (all lines)
Transmitter Position 2: located to the south on 5351600rnN I.5krn long oriented E-W (lines

5800 to 7000 only)



Three main issues regarding the survey need to be taken into account when considering future
work with this data, and additional CSAMT acquisition:

Data from two lines have been selected for trial inversion. The purpose of this trial is determine
inversion and processing parameters that should be applied (or determine if they should be
applied at all) on the entire database and on future CSAMT surveys in the region. Data from
lines 352600N and 353000N have been selected as they have suitable geological control.
Processing sequences recommended for trial include:

Results would then be compared with known geological sections, and also viewed with a pure
"physicist" understanding of what should be achievable from depth soundings with decreasing
EM frequency. Recommendations would be sought as to the most suitable (and economically
viable) method for data modelling. Simplified geological sections have been sketched for the
purpose of calibration of modelling. More detailed sections at suitable scales will be required to

• ID inversion on data with a 5 point TMA statics filter correction
• 2D inversion on data with a 5 point TMA statics filter correction
• 2D inversion on data with no statics correction
• 1D inversion on data with EMAP statics correction
• 2D inversion on data with EMAP statics correction

584068
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5350200
5350600
5351000
5351400
5351800
5352135
5352485
5352920
5353400
5353800
5354200
5354600
5355000
5355400
5355800
5356200
5356600
5357000

CSAMT_TECHNICAL NOTE.doc

1. The northern survey (Job 968 lines 3000N-7000N) does not appear to have been as rigorously
interrogated as the southern survey (Job 864 lines 349000N-353000N). A vast amount of
geological information could yet be extracted from the data.

2. Much of the data appear to have been acquired in the "near-field". This is well emphasised in
the report by Zonge. The "near-field" data become particularly evident on the northern-most
lines which were as close at 2.5km to the northern transmitter position. Inversion may not be
too effective with these "near-field" dominated data.

3. Only several selected lines were inverted to provide sections that are readily able to be
interpreted by geologists. In addition, early algorithms may not have been entirely suitable.
Inversion of results with currently available inversion and processing algorithms may result in
extraction of much additional valuable geological information.

350200
350600
351000
351400
351800
352200
352600
353000
3400
3800
4200
4600
5000
5400
5800
6200
6600
7000
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ADDITIONAL SURVEY

584069
be produced by project geologists once the trial inversions have been completed, however for
initial work, the sections in Figure 2 and Figure 3 for Line 532600N and 533000N respectively
should prove useful.

Bishop, J. R., 1982 An Evaluation of Geophysical Surveys Over the East Tyndall and Basin
Lake Grids, E.L. 9/66, Report for the My Lyell Mining and Railway Company, ROC/Goldfields
Exploration Library Ref. No. 2313-820 I

Comments

Mt Julia line

less lOOrn due to lake
less 100m due to lake
less 100m due to lake
less 900m due to lake
less 100m due to lake

Length
1500m
1750m
1900m
2700m
2700m
2500m
1550m
2300m
1900m
1500m
1450m
1150m
800m
500rn
24,2oom

·5·

Max, East (mE)
380500
380750
380900
381700
381700
381650
381600
381500
381100
380700
380650
380350
380000
380000

TOTAL =

Min, East (mE)
379000
379000
379000
379000
379000
379150
379150
379200
379200
379200
379200
379200
379200
379500

CSAMLTECHNICAL NOTE.doc

The location of proposed CSAMT survey stations is presented in Plan 2.

REFERENCES

Following is the designed survey coverage:

Line (mN)
5356200
5356600
5357000
5357400
5357800
5358200
5358600
5359000
5359400
5359800
5360200
5360600
5361000
5361800

A station and receiver dipole spacing of 50m has been recommended. A transmitter of 1.8 Ian
length, oriented E-W on 5350600mN extending from 379loomE (road intersection) to
380900mE has been recommended. This transmitter position has been chosen as a compromise
between logistical and geological constraints upon suitable locations. A transmitter located to
the north would place it on the northern side of a significant geological boundary in a different
volcanic sequence. A transmitter location further to the south would not possible due to
logistical difficulties. The proposed transmitter location on 5350600mN would be within 5.41an
of the most southern CSAMT line, hence "near-field" effects may extend significantly further
into the lower frequencies in the southern lines than those in the north.

Goldfields Exploration have contracted ZONGE to complete approximately 26 line kilometres
of CSAMT surveying on east-west lines extending throughout the South Henty Project with the
possibility of one or two lines over the Mt Julia Prospect within the Henty Mine Lease. The
survey would extend north from the northern-most line covered by the Billiton survey of 1989­
90. An overlap of three lines has been planned to ensure results from both surveys are able to be
correlated (although some reduction in the total extent of this overlap is likely to be
recommended). Fourteen lines are being prepared for surveying at 400m line spacing.
Unfortunately, one of the main areas of interest (the South Henty Prospect near the Tyndall
Mine) is surrounded by dams making access impossible.
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Creagh, C J., and Hungerford, N., 1990, E.L. 103/87 - Basin Lake, Progress report on
Exploration for the period Ending 21 Sf April 1990; TCR Report No. 90-3099

Dauth, C, 1997, Basin Lake Down-Hole Electromagnetic Survey Results, February 1997; RGC
Exploration Internal Report within Report No. 2313-9703

McDonald, G., and Ikstrums, J., 1998, "Basin Lake" - ELI03/87 Final Report May 1997 - May
1998, Resolute Limited; TCR Report No. 98-4175
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Basin Lake
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ANNUAL REPORT-SOUTH HENTY.
EL 8/96 - RESOLUTE LTD

TCALLAGHAN
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Scale 1:10,000

Compiled by C Oeuth

South Henly Project Tasmania
Proposed Goldfields CSAMT Survey

Receiver Station Locations
SOm Topographical Contours

1000m

ELBoundary
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Scale 1:10,000
500

.......

Distances in metres
Projection: UTM Zone:~
Grid: AMG Datum: ADG84

CSAMT Survey Details
Date: 1989-90 \
Contractor: ZONGE
Receiver Dipole: 80m
Receiver GDP16I3
Transmitter Location 1: 5359500mN 1.5km E-W
Transmitter Location 2: 5351600mN 1.5km E-W
Job #: 864 and 968

• 1989 Billfton CSAMT receiver station location
• 1999Pro~ Goldfields CSAMT receiver slation iocatlon
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APPENDIX 4

Sth Henly DHEM. SHD15, SHD16 ond SHD18, Chris Dauth, 199q

Sth Henly DHEM Compilation, Chris Dauth, 1999.

Preliminary Report on Sth Henly DHEM, Mike Asten. 1999.



DRILLHOLE DETAILS

Downhole details, collar locations, and geological summary logs are provided for SHDI5,
SHDl6, and SHD18 below (taken directly from MEMO's provided by the Project Geologist, T.
Callaghan).

DHEM has been utilised on several holes at the prospect with the aim of identifying off-hole
electromagnetic conductors associated with conductive massive sulphide mineralisation. Three
holes drilled by Goldfields Exploration, SHDI5, SHDI6, and SHDI8, were logged with the
CRONE three component system during May 1998.

goltecs.dol

r- Q 407'~~v I)

490mRL380032.04mE
Dip
-59.8
-59.25
-58
-57
-56.5
-56
-55.5
-54.5
-52

TECHNICAL NOTE

14 January, 1999

South Henty DHEM on SHDI5, 16, and 18

Chris Dauth

RGC Exploration Infonnation Centre Reference:

Michael Vicary

GOJLDFlliJLDS EXPJLORAnON
GOLDFIELDS EXPLORATION PTY LTD
ACN 067 813 932
89 BUISwood Road P.O. Box 322 Victoria POlk WA 6100
Telephone: (08) 9442 8110 Facsimile: (OS) 9442 8181

5360647.59mN
Depth Azm
15 273
30 273
46 273
72 273
100 275
130 276
160 278
190 278
220 276.5

Collar
SHDI5

SHD15

INTRODUCTION

This TECHNICAL NOTE presents downhole electromagnetic survey data (DHEM) acquired at
the South Henty Project in Western Tasmania. The South Henty Project is situated within the Mt
Read Volcanics of Western Tasmania, and is currently being explored by Goldfields Exploration
in JV with Resolute Ltd for its potential to host Henly style Au, Mt Lyell style Cu-Au, and
Rosebery style VHMS basemetals mineralisation.

Subject

From

Date

To

cc
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0-185.5 Qtz-feld porphyry
185.5-232.3 Mixed andesitic-dacitic massflows, py-sericite altered. Zone ofintetrest although
no significant assays were returned from the altered zone..
232.3-281 Shales, carbonates and volcaniclastics, including minor black shales.
281-322.9 Andesites
322.9-337.7 Carbonates and dacitic sst/massflow.
337.7-384.5 Dacites and dacitic volcaniclastics.

Volcaniclastic massflows. Dacitic to andesitic, crystal lithic massflows.
Carbonates.
Volcaniclastic massflows and sandstones.

SHD16

Collar 5359380.01mN 380612.01mE 445mRL
SHDI6 Depth Azm Dip

30 209 -58
60 209 -58
90 210 -56
120 210 -55
149 212 -53.2
179 213 -51
209 213 -51
239 214.5 -50
280 216 -48.5
311 218 -47.5
341 219 -45.5
371 220 -45
401 222 -43.5
431 221 -42.5
461 223 -41
492 223 -39
522 223 -37
552 223 -35
582 224 -33
612 224 -32
642 224 -29.5
672 224.5 -28.5
702 225 -27
732 226 -26
762 226 -24.5
792 226 -23.5
822 227 -22.5

Summary Log SHDI6
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250
280
310
340

Summary Log SHDI5

0-50m
50-66.8
66.8-161.4
DHEM_May98_TECHNOTE.dcx:

274
274
275
272

-49
-46.5
-45
-42
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161.4-438.5 Qtz-feld porphyry.
438.5-462.8 Altered dacitic volcaniclastics, mostly graded pumiceous breccias. Dissem Py,
pervasive ser-chl.
462.8-552.2 Altered dacitic pumiceous breccias with altered zones of sericite-pyrite­
carbonate. 0.5% disseminated pyrite.
552.2-589.4 Strongly silica-sericite-pyrite±chalcopyrite altered dacitic pumiceous breccias.
Disseminated mineralisation. Disseminated pyrite 2-5%.
589.4-620.2 Strongly carbonate-sericite-pyrite altered dacitic pumiceous volcaniclastics.
Disseminated pyrite 2-5%.
620.2-750 Strongly silica-sericite-pyrite±chalcopyrite and carbonate-sericite-pyrite
alteration. Dacitic pumice breccias. Zoned alteration. Disseminated sulphides to 5%.
750-755.8 Massive quartz vein.
755.8-771.8 Carbonate-chlorite altered basaltic breccia. Minor pyrite alteration and
chalcopyrite vein at 171m.
771.8-787.8 Vitric siltstone. Carbonate chlorite altered. Disseminated pyrite to 176m.
787.8-828 Massive pumiceous breccia. Polymict top grading to monomict base. Moderate
carbonate-chlorite alteration.

There is a lot of disseminated sulphide mineralisation (py>>cpy) in this hole between 446m and
776m. Alteration is zoned from moderate carbonate-sericite alteration to strong silica-sericite­
pyrite±chalcopyrite alteration. The location and style of mineralisation has many similarities
with some of the Mt. Lyell deposits.

SHD18

Collar 5359100N 380180E 505mR1
Downhole Surveys
Depth Azm Dip

0 309 -58
30 309 -58
50 309 -58
93 308 -57.5
123 308 -56.5
153 308 -55.5
183 308 -54.5
213 309 -53
243 308 -52
273 308 -51
303 308 -50
333 308 -49.5
363 309 -49
393 309 -48

A summary log is as follows:

Drillhole SHD18 is designed to intersect the spillway horizon 500m north of the outcropping
sulphide clasts. The hole summary is as follows:

0- 151.2 Qtz-Feld-Hbl porphyry.
151.2 - 163 Intensely altered and foliated indeterminate volcanics (dacites?). Chl­

carb-ser. altered.
DHEM_May98_TECHNOTE.doc - 3 -



RESULTS

SHD15 did not intersect significant alteration.

SHDl5 exhibits non-anomalous DHEM response. No further work is recommended on the
results.

·4-

581079
Intensely altered hyaloclastic dacite. Minor sphalerite and chalcopyrite
veins.
Intense carbonate alteration of fine grained. hyaloclastic dacite. Minor
sphalerite-galena veins. Possibly the Spillway Horizon.
Dacitic sandstones
Spillway Basalt. Carbonate altered.
Rhyolitic pumice breccias and vitric siltstones. Possibly altered.

SHDl6 was logged using one relatively large transmitter loop (500rnx600m). The position of the
loop was not optimal. however logistical obstacles (a dam) provided limitations to where wire

Location diagrams outlining the collar positions. and EM transmitter loop layouts are presented
in Figure 1 and Plan I for SHDI5, and SHDl6 and SHDIS respectively. Hardcopy plots of data
have not been reproduced for this report due to time contrainsts at the time of writing. Plots
provided by the contractor are provided in the back of the TECHNICAL NOTE. A floppy disk
containing digital data is provided with this TECHNICAL NOTE.

163 - 200

200 - 260

260 - 320?
320? - 400?
400? -?

It should be pointed out that the CRONE coordinate definition does not comply with that
commonly accepted by the author as defined by the axis of the borehole. The CRONE Z
component is more commonly referred to as the A (axial) component positive up the drill hole.
The CRONE X component is most commonly referred to as the U component (where U is in the
vertical plane pointing upwards at 90' to the borehole axis). The CRONE Y component is most
commonly referred to as the V component (which is normal to the plane containing A and U,
positive to the left pointing downhole). Reference, Bishop 1996.

SURVEY SPECIFICATIONS (these are all outlined further in the OUTER RIM report in the
APPENDIX)

DHEM survey specifications are outlined below:
System: CRONE PEM 3 component
Contractor: OUTER RIM Exploration Services
Rx Coil Effective Area: 6500m2

Polarity: +ve up in Tx loop
Ramp: 0.5msec
Channels: 31 (measured after ramp)
Time Base: 20msec

SHD16 and SHD IS intersected a significant alteration system with associated pyrite.
chalcopyrite and minor galena-sphalerite veining.

The intense carbonate alteration associated with minor basemetal mineral mineralisation may
indicate proximity to the hydrothennal system responsible for the outcropping massive sulphide
clasts in the Spillway Horizon. The hole will be terminated at around 450m if the underlying
volcanclastics are unaltered.
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RECOMMENDATIONS

No DHEM anomalies wonhy of further investigation were detected in the results from SHD18.

SHD16 results exhibit three apparent anomalous responses.

584080

- 5 -DHEM_May98_TECHNOTE.doc

Brief analysis of nearby drillholes logged with DHEM by Resolute (SHDl, SHD2, SHD12 and
SHDl3) show some similar responses to those observed in SHDI6. Given the encouraging
geological results (alteration and Au assays) returned from SHDI6, it would be warranted to
spend some time compiling all DHEM results for interpretation and possibly modelling of
responses considered wonhy of drill testing.

Approximately half a day was spent with AagstaffGeoconsultants consultant Dr M. Asten
discussing the results from SHDI6 and DHEM surveying in general. Several recommendations
and comments were made, and are documented as follows:
• Re-plotting of the data using common scales for all three components is required.
• Filtering of data both downhole and along time channels may assist with reducing the noise

envelope.
• Several transmitter loop positions are generally required to allow a meaningful interpretation

as to the nature of an off-hole DHEM response.
• V se of smaller transmitter loops than the 500m x 600m loop used for SHD16 (300m x 300m

might be suitable).
• Measuring the axial component only, and then logging with the X and Y component where

axial anomalous response has been observed may assist with survey cost effectiveness. It was
his opinion that if an axial component response could not be identified, then it was unlikely
that the X and Y components would show anomalous response.

The third anomalous DHEM response in SHD16 is observed as a mid-channel (channels 12-18)
migration from positive to negative polarity readings towards the bottom of the hole. Primary
field observations discount the possibility that this could be attributed to probe "self-response".
The lack of corresponding identified response in the X (V) and Y (V) components, and the very
broad wavelength (> 300m) make interpretation of the source very difficult. Further work,
including re-plotting of all data at suitable scales, and comparison with Resolute Ltd's drillhole
DHEM results from nearby drilling is recommended.

The second DHEM response in SHD16 is very short in wavelength «50m), and most apparent
in the Y (V) component as an early time positive to negative cross-over centred at 560-57Om
downhole. This position corresponds with a zone of intense silica-sericite-pyrite +/- chalcopyrite
alteration and is interpreted to be attributed to a zone of more massive sulphide accumulation a
short distance off-hole to the north-west. The response is very subtle in the Z (A) component,
and difficult to distinguish in the X (V) component. The source is most likely too small to be of
exploration interest.

The first is centred at about 310m downhole. It is a broad (150m wavelength) negative trending
trough in the axial component. This response is very subtle, and a self-response has not been
discounted as the source. Further investigation would be warranted.

could be layed. Part of the southern side of the transmitter loop wire was floated out across a
lake using an inflatable dinghy to complete the loop.
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SHD16 and SHD18
Down-hole EM Survey
Transmitter Loop Layout



OUTER-RIM EXPLORATION SERVICES
ACN 059 220 [92

Geophysical Contracting Services

Mr Chris Dauth
ROC Exploration Ply. Ltd.
89 Burswood Road
VICTORIA PARK, W. A. 6100

Dear Chris,

) 5 Flenting Street,
~P.O. Box 1754)
AITKENVALE. QLD 4814

"It:'! 1)74725.'544
Fax: 07 -1725 4805
M~)b 04 \ 2 54 ()gSO

Email: Orcst:r\llqJ07.emall.com.UU

51h June, 1998
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Enclosed is the report on the DHEM survey' recently completed South Henly in Tasmania, including
daily logs, plots, copies ofthe digital data, plar' .nd sections, and the invoice. As previously, I have
presented the digital data in the AMlRA format - .TEM files. I presume you didn't have any problems
with it last time.

Please don't hesitate to contact me as usual, ifyou require any additional infonnation or plots.

Yours sincerely,

David Lemcke
Manager.
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I Client Goldfields Exploration Pty Ltd

I Prospect South Henty.

I Area Zeehan, Tas.

I Survey Borehole PEM Survey

I
Survey Period n"h to 31" May 1998.

Operator Alistair McMillan.
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DATE COMMENTS
DAILY LOG: Goldfields Exploration Pty Ltd - May, 1998

584086

.~

CHARGES

$\150.00
$ 180.00

1 Survey day
I Field Assist. day

:SHD-16
380611.0 J E, 5359380.01 N

:260m
:3\
:Z

Departed the motel at 7: 15am and organised some lunch
before dropping into the RGC office to swap radios for the
day. Travelled out to the site and continued logging SHD-16
from 270m to 678m (the probe would go no funher).
Recovered the Z probe and started logging the hole with the
x- Y probe. Logged the hole from 200m to 310m. While [
logged the hole Heath, Bruce and Scott layed out loops #2 and
#3. Loop #2 consisted of RGC wire to speed things up so that
we could move from hole to hole without having to worry
about laying loops. Called it a day 5'20pm

Departed from the motel at 7:00am, organised fuel and food
for the day and arrived at the RGC Exploration office at
7:40am. Met Bruce and Scott and travelled out to the South
Henly grid - approximately 40 Ian from Zeehan. Dummied the
hole which, due to the shallow dip and the fact that the hole
was making water, we were only able to get down to 680m. [t
was decided that this would be enough and that the hole could
be logged. Located the transmitter site and staned to layout
Loop # I (600 x 500m). Bruce returned to Zeehan to pick up
some wire to lay across the lake. We completed the loop
shortly after lunch and logged SHD-16 to a depth of 260m
using 1024 stacks and two readings per station in an attempt to
reduce the noise caused by the movement of water in the hole
and called it a day at 5:00pm.

Current
Time Base
Ramp Time
Sync

SURVEY PARAMETERS:
Loop #1 :600 x 500m

380300E; 5359600N: 380300E; 5359000N
380800E;5359000N: 380800E;5359600N
:14 Amps
:20 ms
:0.5ms
:Cable

Depth
Channels
Components

Hole No.

27-05-98

28-05-98

I
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I
I
I
I
I
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I
I
I
I
I
I
I
I
I
I
I
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I Survey day
1 Field Assist. day

Departed motel at 7:20am, picked up some lunch and
travelled out to the site. Completed logging the X-Y
components for SHD-16 from 320 to 678m using 1024 stacks
and two readings per component to help overcome noise from
water movement. Dummied SHD-18 to 415m, recovered the
dummy probe and called it a day at 5:30pm.

Departed motel at 8:00am, pick up some lunch and travelled
out to the site. Recovered the equipment from site # I and
moved up to site #3. The access to site 3 was very bogb'Y and
there was no way we could get the 4WD into the hole so we
had to use a 4WD motorcycle to ferry all the equipment into
the hole - this took a couple of hours by the time we had
everything in and we were able to start surveying. Surveyed
the Z component on SHD-18 from 20m to 415m, then and

$125000
$ 180.00

$125000
$ 180.00

584087

I Survey day
I Field ASSISt. day

:SHD-16
380612 OlE, 5359380.01 N
:678m
:31
:Z,X,Y

:SHD-\6
380612.0IE,5359380.011\f
:678m
:31
:X,Y

SURVEY PARAMETERS:
Loop #\ :600 x 500m

380300E; 5359600N: 380300E;5359000N
380800E;5359000N: 380800E;5359600N

:14 Amps
:20 ms
:0.5ms
:Cable

Hole No.

Current
Time Base
Ramp Time
Sync

Depth
Channels
Components

SURVEY PARAMETERS:
Loop #1 :600 x 500m

380300E;53596001\f: 380300E;5359000N
380800E;53590001\f: 380800E;53596001\f
:14 Amps
:20 ms
:0.5ms
:Cable

Hole No.

Depth
Channels
Components

Current
Time Base
Ramp Time
Sync

29-05-98

30-05-98
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I
I
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started the X-Y survey and read to 300m before calling it a day
at 5:30pm. Heath recovered loop # \.

$1250.00
$ 180.00

584088

I Survey day
1 Field Assist. day

:400 x 400m
379800E; 5360800N 379800E; 5360400N
380200E; 5360400N: 380200E;5360800N
:II Amps

:SHD-18
380180E,5359100N

:415m
:31
:X,Y

:SHD-18
380180E,5359100N

:415m
:31
:Z,X,Y

Loop #2

Hole No.

••

Depth
Channels
Components

SURVEY PARAMETERS:
Loop #3 :400 x 300m

380000E;5359400N: 380000E;5359000N
380300E;5359000N: 380300E; 5359400N

:16 Amps
:20ms
:0.5ms
:Cable

Hole No.

Current
Time Base
Ramp Time
Sync

Current
Time Base
Ramp Time
Sync

Depth
Channels
Components

SURVEY PARAMETERS:
Loop #3 :400 x 300m

380000E; 5359400N:380000E; 5359000N
380300E;5359000N: 380300E;5359400N
:16 Amps
:20 ms
:0.5ms
:Cable

Departed motel at 7:45am, picked up lunch and travelled out
to the site. Completed the X-Yon hole SI-ID-18, recovered
the probe, packed up and ferried all the equipment back out to
to the vehicle through the bog. Moved to SI-ID-15, set up and
dummied the hole which was open to 383m. Surveyed the Z
component but there was no apparent response so I decided
that there was no point in reading the X-Y. Heath recovered
the wire from loop #3. Packed up the vehicle and returned to
Zeehan.

Current

31-05-98
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I
I
I
I
I
I
I
I
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1/2 Mob. day

Dropped into the RGC office and gave the data for holes
SHO-l8 and SHO-l5 to Bruce, said OUT farewells and
departed fOT Devonport.

••
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01-06-98

Time Base
Ramp Time
Sync

Hole No.

Depth
Channels
Components

:20 ms
:0.5ms
:Cable

:SHD-15
380032.04E, 5360647.59N
:380m
:31
:z

1 Survey day
1 Field Assist. day

584088

$1250.00
$ 180.00

$ 275.00
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CRONE PlfLSE EM SYSTEM

SYSTEM DESCRIPTION

~24091
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The Crone Pulse EM system is a time domain electromagnetic method(TOEM) that utilizes an alternating pulsed
primary current with a controlled shut-offand measures the rate of decay of the induced secondary field across a series
oftime windows during the off-time. The system uses a transmit loop ofany size or shape. A porrable power source feeds
a transmitter which provides a precise current waveform through the loop The receiver apparatus is moved aJong surface
lines or down boreholes.

The transmitter cycle consists ofslowly increasing the current over a few milliseconds, a constant current, abrupt
linear termination ofthe current, and finally zero current for a selected length of time in milliseconds. The EMF created
by the shutting-offofthe current induces eddy currents in nearby conductive material thus setting-up a secondary magnetic
field. When the primary field is terminated, this magnetic field will decay with time. The amplitude of the secondary field
and the decay rate are dependent on the quality and size of the conductor. The receiver, which is synchronized to the off­
time of the transmitter, measures this transient magnetic field where it cuts the surface coil or borehole probe These
readings are across flXed time windows or "channels ll

.

SYSTEM TERMINOLOGY

Ramp Time
"Ramp time" refers to the controlled shut-offof the transmitter current Three ramp times are selectable by the

operator; 0.5ms, I.Oms, and 1.5ms. By controlling the shut-off rather than having it depend on the loop size and current
ensures that the same waveform is maintained for different loops so data can be properly compared.

The ISms ramp is the normally used setting for good conductors. It keeps the early channel responses on scale
and decreases the chance of overload The faster ramp times of I Oms and O. 5ms will enhance the early time responses.
This can be useful for weak conductors when data from the higher end of the frequency spectrum is desired.

Time Base
Time base is the length of time the transmitter current is off (it includes the ramp lime). This also equals the on

time ofthe current. Eight time bases are selectable by the operator. They include Ihe original lime bases used in the analog
system as well as time bases to eliminate the effects of powerline interference. The eight time bases are as follows:
compatible to analog Rx: 10.89ms, 21.79ms, 60hz powerline noise reduction· 8.33ms, 16.66ms, & 33.33ms, 50hz
powerline noise reduction· 10 OOms, 20 OOms, 50.00ms and 150ms.

Since readings are taken during the offcycles, the time base will have an effect on the receiver channels Normally,
a standard time base is selected for the type of system and survey being used, but this can be changed to suit a particular
situation A longer time base is preferred for conductors of greater time constants. and in surveys such as resistive
SQUndlngs where more channels are desired

Zero Time Set
The term "zero time set" or "lTS" refers to the starting point for the receiver channel measurements. h is

manually set on the receiver by the operator thus allowing adjustments for the ramp times and fine tuning tor any
fluctuations in the transmitter signal.

Receiver Channels
The rale of decay of the secondary field is measured across fixed time windows which occupy most oflhe off-time

of the transmitter. These time windows are referred to as "channels'! _These channels are numbered in sequence with "1"
being the earliest. The analog and datalogger receivers measured eight fixed channels The digital receiver, being under
software control, offers more flexibility in the channel posi1ioning, channel 'Width, and number of channels.

PP Channel
The PEM system monitors the primary tield by taking a measurement during the current ramp and storing this

information in a "PP channel" This means that data can be presented in either Ilonnalized or unnonnalized fonnals, and
additional information is available during interpretation The PP channel data can provide useful diagnostic information
and helps avoid critical errors in field polarity

Synchronization
Since the PEM system measures the secondary field in the absence of the primary field, the receiver musl be in

,.
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584093

"sync" Vvith the transmitter to read during the otf-rime There are three synchronization methods available: cable
connection, radio telemetry, and crystal clock. This flexibility enhances the operational capabilities of the system.

SURVEY METHODS

The wide frequency spectrum ofdata produced by a Pulse EM survey can be used to provide structural geological
information as weU as the direct detection ofconductive or conductive associated ore deposits. The various types ofsurvey
methods, from surface and borehole, have greatly improved the chances of success in deep exploration programs. There
are eight basic profiling methods as well as a resistivity sounding mode.

Moving Coil
A small, multi-tum transminer loop (13. 7m diameter) is moved for each reading while the receiver remains a fixed

distance away. This method is ideal for quick reconnaissance in areas of high background conductivity

Moving Loop
Same as Moving Coil method, but with a larger transmit loop (100 to 300 meters square). This method provides

deeper penetration in areas of high background conductivity, and works best for near-vertical conductors This method
can be used in conjunction with the Moving In-loop survey for increased sensitivity to horizontal conductors.

Moving In-Loop
A transmit loop of size 100 to 300 meters square is moved for each reading while the receiver remains at the

center ofthe loop. This method provides deep penetration in areas ofvery high background conductivity, and works best
for near-horizontal conductors. It can be used in conjunction with the Moving Loop survey.

Large In-Loop
A very large, stationary transmit loop (800m square or more) is used, and survey lines are run inside the loop

This mode provides very deep penetration (700m or more) and couples best with shallow dip conductors «45 deg.) under
the loop.

Deepem
A large, stationary transmit loop is used, and survey lines are run outside the loop. This mode provides very deep

penetration, and couples best with steeply dipping conductors (>45 deg.) outside the loop

Borehole (Z Component only)
Isolated Borehole· A drill hole is surveyed by lowering a probe down a hole and surveying it with a number of

transmit loops laid out on surface. The data ITom multiple loops gives directional information on the conductors.
Multiple Boreholes. One large transmit loop is used to survey a number of closely spaced holes. The change in

anomaly from hole to hole provides directional information.
These methods have detected conductors to depths of2500m from surface and up to 200m 1T0m the hole.

3-D Borehole
Drill holes are surveyed with both the Z and the XY borehole probes. The X and Y components provide accurate

direction information using just one transmit loop.
Since the probe rotates as it moves down the hole a correction is required for the X- Y data. This is accomplished

in one of two ways The standard approach is to use the measurement of the primary field ITom the "PP" channel, applv
a "cleaning" algorithm to remove most ofthe secondary field contamination, and compare this to theoretical values. The
amount of probe rotation is then calculated, and the correction can be made Tile second method involves the use of an
optional orientation device for the X- Y probe which is produced in cooperation with rFG Corp. This attachment uses
dipmeters to calculate the probe rotation.

Underground Borehole
Underground drill holes can be surveyed In any ofrhe above mentioned borehole methods \vith one or more

transmit loops on the surface Near-horizontal holes can be surveyed using a push-rod system

Resistivity Soundings
By reading a large number of channels in the centre of a transmit loop it is possible to preform a decay cUrYe

analysis giving a best-fit layer earth model using programs such as ARRTI or TEMIX

.,
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EQUIPMENT

Transmit Loops
The PEM system can operate with practically any size of transmit loop, trom a multi-tum circular loop 13.7m in

diameter, to a I or 2 tum loop ofany shape up to 1 or 2 kilometers square using standard insulated copper wire of 10 or
12 gauge. The multi-turn loop is made in two sections with screw connectors The 10 or 12 gauge loop wire comes on
spools in either 300m or 400m lengths.

Power Supply
The PEM system normally operates with an input voltage tram 24v to 120v. The maximum current is 20 amps

in a single loop but the effective current can be increased by doubling the loop wire in series. For low power surveys a
20amp/hr 24v battery can be used. The power supply requires a motor generator and a voltage regulator to control and
filter the input voltage to the transmitter.

Specifications: PEM Motor Generator
- 4 5 hp Wisconsin, (2 kw)
- bell dri\C to D.C. alternator
- cable output to regulator
- maximum output: 12Ov, 20amp (2 kw);
- fuse type overload protection
- steel frame
- e.'dernnl gas tank
- unit weight: 33kg (2 kw); 52kg (4 kw)

Specifications: PEM Variable Voltage Regulator
- selectable voltage between 24v and 120v or 4~, and 240v
- 20amp maxunum current
- fuse and mtemal circuit breaker protection

Transmitter
The transmitter controls the bi-polar on-offwa,eform and linear current shut-off ramp. The latest2000w PEM

Transmitter has the following specifications:

Specifications: PEM Transmitter
- time bases lOH9ms, 21 79ms, R,~8ms. l6.66ms. 3333ms, lOms, 2Oms, 50ms 150ms.
- ramp times: O.5ms, lOms, 1.5ms
- operating mltage 24, to !20, (2 lew): 48\l0 240. (4 b,)
- ampUL current: 5amp Lo 20amp
- monitors for input voltage, output current. shut-otT ramp, tx loop contmuity. instrument temperature, and overload output
current

- automatIc shut-orr for open loop, high mslrurnent temperature, and overload
- lUsc and circuit breaker overload protection
- three ~'nc modes: I) bUJil-m rudio and antenna

2) cable sync output for direct wire link to receiver or remote raillo
3) connectors for the crystal clock

Receiver
The receivers measure the rate of decay of the secondary tield across several time channels Three types of

receivers are available with the PEM system Analog Rx. Datalogger Rx, and Digital Rx. The Analog Rx and Datalogger
Rx read eight fixed time channels while the Digital Rx, under software control, otTers a variety ofchanne! configurations
The Digi!al it, has been used in the field for contract surveys since 1987

Specifications: Digital PEM Receiver-
- operating temperature -40"C to 50 T
- unit Height 15kg: slupptn£ weight 2:L~kg

Hardnare
·24\ rechargeable gel cell battery suppl!
- two CMOS microprocessors (NSCROO)
- alphanumeric keyboard

HI
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584095
· 2 .\ 16 ChJfJclcr cold \veathcr display
~ 16\ 4() character (256 x 12M pixels graphic) display
• 64L.: b~tc solid state memory storage
- cable, radio or crystal clock synchronization
- RS-232 senalllO
Sampling process features:
• 16 bit AID conversion
- digir.al recordmg of data In nano-leslalscc
- rejection of atmospheric noise samples based on digital threshoLd detection
- automatic gain conlrol to optimize receiver signal to noise ratio
Menu dri\en operating soR.ware system offering the following functions"
- conlrols channel positions, channel widlhs, and nwnber of channels usmg a basic slice of 4.51lsec
- lime bases. IO.89ms, 21.79ms, 8.88ms, 16 66ms, 3333ms, IOms, 20ms, 50ms and 150ms
· ramp time selectable in 4.5flsec steps
- sample stacking from 512 to 65536
- scrolling routines for viewing data
- graphic display of decay Clln'e and -profile with various plotting options
- routines for memory management
• control of data lransmission
- provides mformatlon on instrument and operating status

Sync Equipment
There are three modes of synchronization available; radio, cable, and crystal clock The radio sync signal can be

transmitted through a booster antenna from either the PEM Transmitter internal radio or through a Remote Radio.

Specifications: Sync Cable
- 2 conductor, 24awg, teflon coated
- appro.... 900m per aluminum spool \\ith connectors

Specifications: Remote Radio
- operating frequency 27.12mhz
- 12v rechargeable gel cell battery supply
- fuse protection
• S~llC ,,,-ire link to transmitter
- coaxlallmk to booster antenna

Specifications: Booster Antenna
- 8m. 4 seclion alwnmum mast
- gUld~ rope support
- l/~ \\'a\C CB tiberglass antenna
- range up to 2km
- cO&'X1al connection to transmitter or remote radio

Specification: Crystal Clocks
• heat stabilized crystals
- 24v rechargeable gel cell banery supply
- rx unit can be separate or housed m the recei\er
- outlet for external supplementary battery 5uppl)'

Surface PEM Receive Coil
The Surface PEM Receive Coil picks up the EM field to be measured by the receiver The coil is mounted on a

tripod that can be positioned to take readings of any component of the field

Specifications: Surface PEM Receive Coil
- fcrrile core antenn;:!

- built-Ill pn.:nmplificr
- VLF tiller
- IOkh/ band'"dth
· 13: I ;lJt1plificr gam
- t\\O 9\ transistor biJucry suppl~

- tripod adjusl.lblc to .:lll planes

Borehole PEM Z Componenl Probe
The Z component probe measures the axial component of the EM tield The Z component data is not attected

II'
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Borehole PEM XY Component Probe
The XY probe measures two orthogonal components of the EM field perpendicular to the axis of the hole.

Correction for probe rotation can be achieved by two methods. The standard approach is to use the measurement ofthe
primary field from the "PP" channel, apply a "cleaning" algorithm to remove most of the secondary field contamination,
and compare this to theoretical values The amount of probe rotation is then calculated, and the correction can be made.
The second method involves the use of an optional orientation device for the X-Y probe that uses dipmeters to calculate
the probe rotation.

Specifications: Borehole PEM XY Component Probe
- fcmte core
- built-in preamplifier
- dimensions: length· 2.0Im; dia - 3.02em
- Inlema! rechargeable ni-cad battery supply
- selection of X or Y coils by means of a swich box on surface or automatIc sW1tching ""ith Digital recencr
- replaceable heal shrink tubing for abrasion protection
- pressure tested for depths to 2800m

I
I
I
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I
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by probe rotation so no correction are required.

Specifications: Borehole PEM Z Component Probe
- ferrite core
- bUilt-in preamplifier
· dimensions: length· 1.6m: dia· 3.02em (3.15cm for high pressure tested probes)
- ,"lemal rechargeable ni-ead battery supply
- replaceable heat shrink tubing for abrasion protection
- pressure tested for depths 2800m

584096
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Orientation Device
The orientation device is an optional attachment for the XY probe which measures the rotation ofthe probe using

twO dipmeters

Specifications: Orientation Device
- 2 aXIS till sensors
- sensitivity +1- 0.1 dcg.
- operating range -89.5 to -10 deg.
• dimensions: length - 0.94m; dia· 28.5em

Borehnle Equipment
To lower the probe down a drill hole requires a cable and spool, winch assembly fi-ame and cable counter

Borehole sUr\'eys also require equipment to "dummy probe" the hole before doing the survey

Specifications: Borehole Cable
- two conductor shielded cable
- Kedar strengthened
-currently 1500m but wiJJ shortly have cJbablilty ofsl..lIy~ing to depths of3000m.

Specifications: Slip Ring
- attaches [0 side or borehole cable spool providing a connectIOn to the receivN while allD\\ing the SPOOllO tum.
· VlF filter
4 pure silver contacts

Specifications: Borehole Counter
- att::l.ch~s lQ the drill hole casmg
- calibraled In meters

Specifications: Dummy Probe and Cable
- soltd sleel or sleel pipe
• same dimenSions as borehole probe
- shear pin connection lo dummy cable

,. .
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I CONTENTS

Plan No. Plan Type 10. Description Scale

I I Plan SOO-15 Hole location plan 15000
2 Section Primary Field plot 1:5000

I
3 Header SHD-15 Header information N/A
4 Profile (#2) Z - Log plot 1-2000
5 - Linear, Ch 1-15, 1:250 1:2000

I
6 - Linear, Ch 15-25, 1:5 12000
7 - Linear, Ch25-31, 1:2 12000
8 Plan SHD-16,18 Hole location plan 1:5000

I 9 Section SHD-16 Primary Field plot 1:5000
10 SHD-18 Primary Field plot 1:5000
II Header SHD-16 Header information N/A

I [2 Profile (# I) Z - Log plot 1:3000
13 - Linear, Chl-15, 1:800 1:3000
14 - Linear, ChI5-25, 1:5 13000

I 15 - Linear, Ch25-31, 1:2 1:3000
16 X - Log plot 1:3000
17 -Linear, Chl-15, 1:800 1:3000

I 18 - Linear, Ch 15-25, 1:5 1:3000
19 - Linear, Ch25-31, 12 1:3000

I
20 Y - Log plot 1:3000
21 - Linear, Chl-15, 1:800 1:3000
22 - Linear, Ch 15-25, 1:5 1:3000

I
23 - Linear, Ch25-31, 1:2 1:3000
24 Total Field plot 1:3000
25 Header SHD-18 Header information N/A

I 26 Profile (#3) Z - Log plot 12000
27 -Linear,Chl-15,1:1000 1:2000
28 - Linear, Ch 15-25, 1:5 12000

I 29 - Linear, Ch25-31, 1:2 1:2000
30 X - Log plot 1:2000
31 -Linear,Chl-15,1:1000 1:2000

I 32 - Linear, Ch 15-25, 1:5 1:2000
" - Linear, Ch25-31, 1:2 1:2000~~

34 Y - Log plot 1:2000

I 35 - Linear, Ch 1-15, I: 1000 12000
36 - Linear, Ch15-25, 1:5 1:2000

I
37 - Li near, Ch25-31, 1:2 1:2000
38 Total Field plot 1:2000
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Hole Coordinates (X,Y,Z) or (Azimuth,Dip,Length)
1. 380032m, 5.36065e+06m, Om 2. 273deg, 59.8deg, 380m

Channel Times (usee)
Ch Start End Center Ch Start End Center Ch Start End Center
PP -198 -99 -149 1 50 58 54 2 58 72 65

3 72 86 79 4 86 104 94 5 104 126 115
6 126 153 140 7 153 185 169 8 185 225 205
9 225 270 248 10 270 328 299 11 328 396 362

12 396 482 439 13 482 580 531 14 580 702 641
15 702 850 776 16 850 1026 938 17 1026 1242 1134
18 1242 1498 1370 19 1498 1813 1656 20 1813 2187 2000
21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000

584101

2. 379800m, 5.3604e+06m, Om
4. 380200m, 5.3608e+06m, Om

SERVICES
SysteID

+
Digital /1105
Al McMillan

SHD-15
#2
SHDI5Z.PEM
33
Metric
6500 sq m

P/L Hole
Tx Loop
File name
/I Readings:
Stn Units
Coil Area
Polari ty
Receiver
Operator

Goldfields Exploration
South Henty
May 31, 1998
20.00 ms
0.50 ms
31
Cable
400m X 400m
11 Amps

OUTER-RIM EXPLORATION
Opera~i~g Cr~~e PEM

BOREHOLE PEM

Client
Grid
Date
Time Base
Ramp Time
/I Channels:
Sync Type
Loop Size :
Current

Loop Coordinates (X,Y,Z)
1. 379800m, 5.3608e+06m, Om
3. 380200m, 5.3604e+06m, Om
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Z COMPONENT dBz/dt nanoTesla/sec - 31 channels and PP
1:2000 Unit Scale: 1crn = 250 n
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Z COMPONENT dBzjdt nanoTeslajsec - 31 channels
1:2000 Unit Scale: lcrn = 2 n
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Hole Coordinates (X,Y,Z) or (Azimuth,Dip,Length)
l. 380612m, 5.35938e+06m, Om 2. 209deg, 58deg, 678m

Channel Times (usec)
Ch Start End Center Ch Start End Center Ch Start End Center
PP -198 -99 -149 1 50 58 54 2 58 72 65

3 72 86 79 4 86 104 94 5 104 126 115
6 126 153 140 7 153 185 169 8 185 225 205
9 225 270 248 10 270 328 299 11 328 396 362

12 396 482 439 13 482 580 531 14 580 702 641
15 702 850 776 16 850 1026 938 17 1026 1242 1134
18 1242 1498 1370 19 1498 1813 1656 20 1813 2187 2000
21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000

~8410G

2. 380300m, 5.35ge+06m, Om
4. 380800m, 5.3596e+06m, Om

O~~ER-RIM EXPLORATION
Op~rati~g Cro~~ PEM

BOREHOLE PEM

+
Digital 1/105
Al McMillan

SHD-16
1/1
SHD16Z.PEM
58
Metric
6500 sq m

SERVICES
Syst~rn

P/L Hole
Tx Loop
File name
1/ Readings:
Stn Units
Coil Area
Polarity
Receiver
Operator

Goldfields Exploration
South Henty
May 27, 1998
20,00 ms
0.50 ms
31
Cable
600m X 500m
14 Amps

.•

Loop Coordinates (X,Y,Z)
1. 380300m, 5.3596e+06m, Om
3. 380800m, 5.35ge+06m, Om

Client
Grid
Date
Time Base
Ramp Time
1/ Channels:
Sync Type
Loop Size :
Current
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Z COMPONENT dBz/dt nanoTesla/sec - 31 channels and PP
Scale: 1: 3000 Uni t Scale: lcrn : 800 nT
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OUTER-RIM EXPLORATION SERVICES~
Operat~ng Crone PEM Syste~ ~

BOREHOLE PEM ~
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Client Goldfields Exploration P/L Hole SHD-16 ~~

Grid South Henty Tx Loop HI
Date May 27, 1998 File name SHDI6Z.PEM
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Data Corrected for Probe Rotation using Orientation Tool H2
X COMPONENT dBx/dt nanoTesla/sec - 31 channels and PP
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OUTER-RIM EXPLORATION
Operati~g Cro~e PEM

BOREHOLE PEM

for Probe Rotation using Orientation Tool #2
dBx/dt nanoTesla/sec - 31 channels and PP

Unit Scale: 1em = 800 n1
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Data Corrected for Probe Rotation using Orientation Tool #2
X COMPONENT dBx/dt nanoTesla/sec - 31 channels

1:3000 Unit Scale: 1em = 5 nl

OUTER-RIM EXPLORATION
Oper~ti~g Crone PEM

BOREHOLE PEM

SERVICES
SysteID

co
... -1
.-I
-et
0')
;,."')

'40'30

SHD-16
III
SHD16XY.PEM

'20

P/L Hole
Tx Loop
File name

-\0

...

-20

Goldfields Exploration
South Henty
May 28. 1998

Scm

-30

Client
Grid
Date

I
I
I
I

Scale:

I -40

I
~ 2130m

t210m
220m
230m

t240m

I 250m

[ 260m
270m
280m

I
290m
300m
310m
320m

I
330m
340m
350m

r360m
370m

I [ 380m
390m
400m

l410m

I 420m

~ 430m
440m
450m

I ~ 460m
470m

t"180m
L490m

I
i 500m
r510m
r 52'"Jm

I;:::
I 550m

5t>0m
570m

rS80m

I ;. 590m

r 680m
I" SIOm
~ 620m

I
IL 630m

r648m
;L oSGm
~ 660m

I
r6:-'0m
c 6;'8m

I
I
I
I



OUTER-RIM EXPLORATION
Operating Crone PEM

BOREHOLE PEM

SERVICES
SystelD

Client
Grid
Date

Goldfields Exploration
South Henty
May 28. 1998

P/L Hole
Tx Loop
File name

SHD-16
#1
SHDI6XY.PEM

I'·
.. -4
~

~

0)
L")

Data Corrected for Probe Rotation using Orientation Tool #2
X COMPONENT dBx/dt nanoTesla/sec - 31 channels

1:3000 Unit Scale: lcm = 2 nT

-12 -8

Scm

.~

+4 ·8 +12 +16



••

Data Corrected for Probe Rotation using Orientation Tool /12
Y COMPONENT dBy/dt nanoTesla/sec - 31 channels and PP
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Corrected for Probe Rotation using Orientation Tool #2
COMPONENT dBy/dt nanoTesla/sec - 31 channels and PP
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Data Corrected for Probe Rotation using Orientation Tool /#2
Y COMPONENT dBy/dt nanoTesla/sec - 31 channels

1:3000 Unit Scale: 1cm = 5 nT
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Z COMPONENT dBz/dt nanoTesla/sec - 31 channels and PP
Scale: 1:2000 Unit Scale: lem = 1000 nT
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Z COMPONENT dBz/dt nanoTesla/sec - 31 channels
1:2000 Unit Scale: 1em = 5 nT
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Data Corrected for Probe Rotation using Orientation Tool /12
X COMPONENT dBx/dt nanoTesla/sec - 31 channels and PP
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Corrected for Probe Rotation using Orientation Tool #2
COMPONENT dBx/dt nanoTesla/sec - 31 channels and PP

Unit Scale: Icm = 1000 nT
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Data Corrected for Probe Rotation using Orientation Tool /12
Y COMPONENT dBy/dt nanoTesla/sec - 31 channels

1:2000 Unit Scale: 1em = 2 nT
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WORK COMPLETED

TECHNICAL NOTE

Drillholes SHDI6 and SHDI8 were completed by Goldfields Exploration during 1998. DHEM
surveys using the CROME PEM three component down bole system were conducted on both
holes by OUTER RIM Exploration Services in 1998. Three component data utilising one
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South Henly DHEM data compilation

GOLDFJlELDS EXPLORAnON
GOLDFIELDS EXPLORAnON PTY LTD
ACN 067 813 932
89 Burswood Road P.O. Box 322 Victoria Park WA 6100
Telephone: (08) 9442 8110 Facsimile: (08)94428181

INTROCUDTION

To

Drillholes SHDI, SHD2, SHDI2, and SHDl3 were completed by Resolute Ltd during 1997.
DHEM surveys using the CROME PEM three component downhole system were conducted on
all holes by OUTER RIM Exploration Services. Three component data utilising two transmitter
loop positions were surveyed for each hole. It is the understanding of the author of this
TECHNICAL NOTE that J Bishop (of Mitre Geophysics Ply Ltd) was the geophysical
consultant acting on behalf of Resolute Ltd with regard to survey design and data interpretation.

DHEM results are provided for six diamond drillholes that were targeted on two prospective
horizons, the Spillway Horizon, and the Henty-Comstock Horizon within about a Ikm radius at
the South Henty Project. These horizons have been identified as prospective for VHMS­
volcanogenic gold mineralisation. Intersections have included significant silica-sericite-pyrite
+/- chalcopyrite alteration with some associated encouraging gold and minor basemetal
mineralisation. Regional geology and drill logs are well documented by Callaghan 1998.

cc

From

Date

Subject

This TECHNICAL NOTE has been written to assist with transferring of Goldfields Exploration
Tasmanian geophysical project work to out-sourced consultants as a consequence of geophysical
staff relocations in the RGC/Goldfields Exploration Perth Group. The purpose of this particular
TECHNICAL NOTE is to compile data from down-hole electromagnetic (DHEM) surveys
conducted in 1997-98 by Resolute Ltd and Goldfields Exploration in the Tyndall Mine region of
the South Henty Project in Western Tasmania. The South Henly Project is a JV between
Resolute Ltd (who operated the exploration prior to 1998) and Goldfields Ltd. Goldfields
Exploration currently manage the exploration activities. A location diagram (Figure J) shows the
location of the project with respect to the Henty Mine, and other nearby projects operated by the
RGC/Goldfields Exploration Group.
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DHEM survey specifications are outlined below:

~841J9

Drillhole details indicating hole location, depths drilJed and logged, and DHEM transmitter
loops utilised are tabulated in Table 2.

transmitter loop position for each hole were acquired. Surveys were designed by C. Dauth and S.
Mudge (in C. Dauth's absence on leave) of Goldfields Exploration.

·2·DHEM Compilation TECHNOTE.dac

It should be pointed out that the CRONE coordinate definition does not comply with that
commonly accepted by the author as defined by the axis of the borehole. The CRONE Z
component is more commonly referred to as the A (axial) component positive up the drillhole.

System: CRONE PEM 3 component
Contractor: OUTER RIM Exploration Services
Rx Coil Effective Area: 6500m2

Polarity: +ve up in Tx loop
Ramp: O.5msec
Channels: 17 for SHDI2; 20 for SHD13; and 31 for SHDI, SHD2, SHDI6, and SHD18
Time Base: 10 msec for SHDI2; and 20 msec for SHDl, SHD2, SHDl3, SHDI6, and SHDI8;

Table 2 DrilJhole details

Table 1. DHEM transmitter loop nomenclature.
Old Tx Name Re-named Tx Holes Logged
East I SHDI, SHD2
West 2 SHDl, SHD2
I 3 SHDI2
2 4 SHDI2
13E 5 SHDl3
l3W 6 SHDl3
I 7 SHDI6
3 8 SHDI8

Transmitter loop location in the West Coast of Tasmania is difficult at the best of times due to
problems associated with steep topography and dense vegetation. Surveys at South Henty are
additionally complicated due to the presence of Hydro Scheme Water Dams and high voltage
overhead electric cables. Transmitter loop locations were severely hampered due to a water
storage dam situated relatively central to all of the drillhole collars. Transmitter loop wire was
layed out across the surface (by Goldfields Exploration using floats), and within the dam
(Resolute) for position of several of the EM transmitter loops. The location of drilJhole colJars
and all utilised transmitter loop layouts is presented in Plan 1. Transmitter loops have not
historically been labelled with a consistent naming system that would facilitate a compilation of
all results. To avoid any confusion, and hopefulJy not create more, transmitter loops have been
relabelJed from their previous names to a chronological numbering system outlined in Table I.
The new names have been labelJed in Plan I.

..
Hole East (AMG) North (AMG) RL Depth Drilled Depth logged Tx Loops Components
SHD1 381000 5358935 485 779 775 1,2 UVA
SHD2 380335 5358900 485 665 640 1,2 UVA

SHD12 380360 5358295 490 643 640 3,4 UVA
SHD13 381300 5358935 510 1051 1045 5, 6 UVA
SHD16 380612 5359380 495 828 678 7 UVA
SHD18 380180 5359100 495 441 415 8 UVA
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The CRONE X component is most commonly referred to as the U component (where U is in the
vertical plane pointing upwards at 90" to the borehole axis). The CRONE Y component is most
commonly referred to as the V component (which is normal to the plane containing A and U,
positive to the left pointing downhole). Reference, Bishop 1996.

RESULTS

A complete report on the Resolute Ltd DHEM results was not able to be located. Some notes on
results and model1ing of data compiled by J Bishop are "loosely" provided within the Goldfields
South Henty geophysical database in the Goldfields Zeehan Office. Brief conunents on the
results are however included within the annual report to the Mines Department completed for
the period 1996-97 by Resolute Ltd, McDonald 1997 ea copy of this report is held by the
Goldfields Exploration Zeehan Office).

Results of the Goldfields DHEM surveys at the South Henty Project in 1998 (three holes in
total) have been sununarised into an internal Goldfields Exploration TECHNICAL NOTE,
Dauth 1999.

Data have not been replotted in hardcopy format for detailed interpretation (hence the need for
this compilation of data and survey layout to facilitate such a process).

A brief sununary of results follows. This section is intended only as an introduction to survey
results and should by no means be addressed as a final interpretation.

SHD I features a broad wavelength negative trending trough in the axial component It is centred
at approximately SOOm down-hole for channel 10 (0.328 msec) and migrates down the hole later
in time. The cross-over from positive to negative response at about SOOm in channels later than
CHIS (0.850 msec) should discount "self-response" as the source since the primary field always
has a positive axial component for Loop 1. Further investigation is warranted.

SHD2 features a relatively early time short wavelength (about 60m peak to peak) response
centred at 270m downhole. The DHEM anomaly is apparent in all three acquired components.
Brief discussion with a consultant from Flagstaff Geoscience Consultants (Dr M. Asten)
proposed a possible current channelling effect as the anomalous source. Further investigation is
warranted. The viability of conducting a down-hole magneto-metric resistivity survey
(DHMMR) as a follow-up was discussed.

SHDl2 results have no readily identifiable anomalies considered worthy of follow-up.

SHDl3 DHEM data feature a similar broad wavelength negative trending "anomaly" in the axial
component centred at approximately 600m down-hole to that observed in SHD 1.

SHD 16 DHEM data exhibit three apparent anomalous responses. The first is centred at about
310m downhole. It is a broad (150m wavelength) negative trending trough in the axial
component. This response is very subtle, and a self-response has not been discounted as the
source. Further investigation would be warranted. The second DHEM response in SHD 16 is
very short in wavelength «SOm), and most apparent in the Y (V) component as an early time
positive to negative cross-over centred at S60-S70m down-hole. This position corresponds with
a zone of intense silica-sericite-pyrite +/- chalcopyrite alteration and is interpreted to be
attributed to a zone of more massive sulphide accumulation a short distance off-hole to the
north-west. The response is very subtle in the Z (A) component, and difficult to distinguish in
the X (V) component. The source is most likely too small to be of exploration interest. The third
DHEM Compilation TECHNOTE.doc • 3 •
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DIGITAL DATA

No DHEM anomalies worthy of further investigation were detected in the results from SHDI8.
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McDonald, G., 1997, EL 8/96 South Henty, Annual Report on Exploration, June 96 to June 97,
Resolute Ltd (unpublished)

Dauth, c., 1999, DHEM on SHDl5, 16, and 18, South Henty Project Internal Goldfields
Exploration TECHNICAL NOTE

anomalous DHEM response in SHDI6 is observed as a mid-channel (channels 12-18) migration
from positive to negative polarity readings towards the bottom of the hole. Primary field
observations discount the possibility that this could be attributed to probe "self-response". The
lack of corresponding identified response in the X (U) and Y (V) components, and the very
broad wavelength (> 300m) make interpretation of the source very difficult. The nature of this
anomaly is very similar to that observed in SHD I and SHD 13 and requires adequate
explanation.

Bishop, 1. R., 1996, Introduction to the special volume on DHEM, Exploration Geophysics, 27,
37-39

584141

Digital data provided on floppy disks in the sleave of this report have been separated into three
file sets for each hole.

Callaghan, T., 1998, Annual Report Tasmanian Gold Project EL8/96 South Henty, Goldfields
Report to the Department of Mineral Resources Tasmania, Internal Report No. 1603-9801

I. RAW format files. These are the raw CRONE instrument output dump files in ASCII format.
2. PEM format meso These are processed CRONE DHEM format ASCII files.
3. TEM AMIRA format files. These have DHEM data sorted into a clean column delimited

ASCII format, most suitable for re-plotting (Goldfields Exploration drillholes SHD 16 and
SHDI8)

or
3. XYZ ASCII column delimited format files, again most suitable for data re-plotting (Resolute

drillholes SHDI, SHD2, SHDI2, and SHD13).
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Borehole EM South Henty

I would like to discuss the recommendations with you in the light of total known
geology and structures for the area,

ANY QUERY ABOUT THIS TRANSMISSION, PLEASE CALL (03) 9421 1000
OR FAX (03) 9421 1099

Hole SHD16
Some suggestion of an oflhole conductor beyond the end of the hole, This IS

consistent with the conclusion re hole SHD2,

HugbRutter Geophysicist

GeorFetben Geologist

Nigel Hungerfon:l Geophysicist

PaulHa_1:yD
Ge_

Michael Astea Geophysicist

Ross Caughey Goologist

Alaster Edwanb Geolog.ist

Date: 27/4/99

From: MAsten

(including this page)

FACSIMILE TRANSFER

Attention:

To: Tim Callaghan

Fax No.:

No. of pages 3

The data contains strong primary-field signatures (a consequence of the resistive
host), and is noisy at the late sample times where off-hole signatures are most likely to
be detected. I have used proprietary filtering procedures to reduce the noise levels
and enhance what I believe to be interesting conductor responses,

I have made a first-pass study of the existing data, as a part of designing the survey
for hole SHDI9, My comments are preliminary, in that I do not have sections or
survey files for the boreholes (other than your sketch for holes 2&16) and hence
actual locations down-hole cannot be estimated, This preliminary study uses axial
DHEM data only; the X and Y component DHEM data has useful additional
information but needs to be reviewed with borehole survey data in hand,

,::::
58414 'i 1

Flagstail GeoConsultants .........., ,"""'.-......,-.,-,--.
e.~e(ln.utl.n'.

Flagstaff GeoCoDsultants Ply. Ltd. (ACN 074 693 637)
Suire 2, 337A Lennox Street, (PO Box 2236) Richmond South, Victoria, 3121 Australia

Phone: "Hi I 3 94211000 Fax "Hi I 39421 1099
Email: postman@flagstaff-geoconsuitants,com,au WebSite: www.flagstaff-geoconsullants.com.au

HoleSHD2
Moderately conductive zone is intersected at aboont 230 m and extends below the
hole in the zone of py-cpy-ser-silica alteration, A stronger conductor appears to lie
below the hole at 600 m depth which deserves additional DHEM logging to
characterise it.
Recommendation: Log SHD2 with loop 9 (west of loop 4) to confirm/characterise the
above conductors,
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DISCLAIMERS

~ :nm ~~~<,._
Flagstart
G.oC"",u".nla

Confidentiality
This document and its contents are confidential and may not be disclosed or published in any manner
(except in its entirety to a gnvernment department as part of the statutory reporting requirements and as
may otherwise be required by law) unless Flagstaff GeoConsullants Ply Ltd ["Flagstaff"] has given its
prior consent to the fonn and context of the disclosure or publication.

Michael Asten
Consulting Geophysicist

Disclaimer
Flagstaff has prepared this report based upon infonnation believed to be accnrate at the time of
completion, but which is not guaranteed. Flagstaff makes no representation or warranty as to the
accuracy, reliability or completeness of the information contained in this report and will not accept
liability to any person for any errors or omissions or for losses or damages claimed as aresull, directly
or indirectly, of items discussed, opinions rendered or recommendations made in this report, except for
statutory liability which may not be excluded.

Flagstaff GeoConsultants Ply. Ltd. (ACN 074 693 637)
Suite 2, 337A Lennox Street, (PO Box 2236) Richmond South, Victoria, 3121 Australia

Phone: +61394211000 Fax +61394211099
Email: postman@tlagstaff-geoconsuIlants.com.au WebSite: www.f1agstaff-geoconsultants.com.au

Hole SHD18
No anomalies detectable, even after filtering.

5e4145

Hole SHD12
Evidence for a conductor near base of hole and dipping west (not east). Needs further
study - it may be worth re-surveying this hole with DHEM using loop 10 (south of
loop I).

Hole 16 also shows a weak off-hole conductor at 300m depth; is there possibly a
conductor within the porphry?

Hole 19
I have designed loops II and 12 making use of existing loop tracks and tracks as·
marked on the 1:5000 map supplied. I note from your cross-section sketch that hole
19 does not reach the py-cpy alteration zone intersected by hole 16, but it does
traverse the porphyry, which appears to contain a weak conductor seen from hole 16.

Regards,

Hole SHDI
Hint of a conductor (after heavy filtering of noise) below and east of the base of the
hole, flat-lying. Possibly support from hole 13, but I need a section for these two
holes to discuss further. Is it possible for a host horizon to exist this far east? What
alteration exists in these holes?
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SUI Henly and Ml Julia Sulpbur Isotope study, Tim Callaghan, 1999.



TECHNICAL NOTE

1) Signature the sulphur in the deposits and provide an idea of the fluid source and
depositional processes.

.'illiphurl.doc

6 Disseminated Py-Cpy in CVC.

5.95 Pyrite bands in vitric siltstone.

7.72 MQ

9.94 MQ with Minor MV, Py
8.75 MQ with minor MV, Cpy

9.83 MV, Py-Cpy rich

6.66 Disseminated Py-Cpy in CVC
5.96 Disseminated Py-Cpy in CVC.

8.01 Disseminated Py-Cpy in CVC.

-3.25 Pyrite in MV/MQ.
44.43 Barite vein in altered pumice breccias.

11.19 MV, Cpy-py rich

13.79 Minor Py-Sphal-Gal in dacites.
10.98 Minor Py-Sphal-Gal vns in dacites.

676.3 Barile
775.00 Pyrite

829.40 Pyrite

681.10 Pyrite

567.50 Pyrite

913.20 Pyrite

955.70 Pyrite
955.70 Chalcopyrite

714.30 Pyrite

655.90 Pyrite

874.00 Pyrite
874.00 Chalcopyrite

661.40 Pyrite
704.30 Pyrite

RGC Exploration Information Centre Reference:

19 May, 1999

Mike Vicary, Scott Halley, Rob Taylor

South Henty and Mt Julia Sulphur Isotopes

Tim Callaghan

GOLlWIELlJS EXl'LORA nON 1'11' rTf)
ACNQiJ7613'i32

tnrMain &GellibraruJ SIIXlsP:O. Dox62, Zoelum Tas746tJ
Teleph"J'tli':: (004)71fl 444 FIil,:~unlle (O(4)716644

GOlLDJF][ELDS JEXPLOJRATKON

STHHENTY 1080074 SHD1

STHHENTY 1080025 SHD17
STHHENTY 1080026 SHD17

STHHENTY 1080028 SHD16
STHHENTY 1080029 SHD16

STHHENTY 1080027 SHD16

STHHENTY 1080031 SHD16

MTJULIA 1080032 MJ005A

2) Identify /.onation patterns that may provide useful vectors to aid exploration for high
gradc parts of the system.

STHHENTY 1080030 SHD16

MTJULIA 1080035 MJ006B

Table 1. Sample locations, descriptions and 8J4s analysis.

INTRODUCTION

Date

Samplcs were selected from drilleore intersections and the sulphides for analysis marked before
despatch. Table 1 lists sample locations, sulphide types, a brier description of the samples and
the 03'S value obtained for each analysis (reported in %0 eDT). .

MTJULIA 1080034b MJ006A
MTJULIA 1080034 MJ006A

MTJULIA 1080033 MJ005C
MTJULIA 1080033b MJ005C

During June 1998 fourteen samples from Mt Julia and Sth Henty were submitted to the
University of Tasmania CSL for analysis of stahle isotopes of sulphur. The aims or the
investigation were to:

Subject

To

From
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584149
RESULTS

South Henty

Exploration of the South Henty EL has identified a large, low grade alteration zone within dacitic
pumice breccias, dacitic lavas and basaltic andesites of the Central Volcanic Complex known as
the Lake Newton Prospect. The alteration zone extends for over three kilometres and may be
semi-continuous with the Henty-Mt Julia alteration zone just to the north of the EL and
Howard's Anomaly to the south.

The alteration is zoned from an outer halo of pervasive sericite-carbonate, to an intermediate
wne of sericite-carbonate-pyrite, to an inner halo of sericite-silica-pyrite. Sulphide mineralisation
is also well zoned with disseminated, blebby and vein style pyrite-sphalerite-galena associated
with the outer carbonate halo, pyrite with the intermediate zone and pyrite-chalcopyrite-gold
within the inner halo. The sulphides are disseminated and constitute approximately 1-5% of the
sulphidic alteration facies. Figures 2 and 3 demonstrate the alteration zonation and antipathetic
relationship between Zn and Cu sulphide mineralisation respectively.

Sth Henty Oblique Section

sil-ser-py-q:ty-Au

carb-sec-py-gaJ-sp/ulI

Figure 2. Schematic section of South Henly alteration zonation.

The outer halo has been extensively drilled by Pasminco and Resolute Ltd, but so far there is only
one significant intersection of the inner silica-sericite-pyrite-copper-gold zone (SHDI6). The
alteration system has many similarities with some of the Mt Lyell deposits, particularly Western
Tharsis as is documented in the 1998 Annual Report for the South Henty EL (Callaghan, 1998a).

SUlphur1.doc - 2 -



The sulphur isotope samples associated with the outer halo were obtained from pyrite samples in
driJJhole SHD17. A barite sample from the outer halo was taken from SHDI. Samples from the
inner zone were obtained from pyrites in SHDI6.

8HD16 Cu Alii
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584150
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tlgure 3. Antipathetic relationship between Cu and zn sulphides in SHUI6. Sphalerite occurs with carbonate­
sericite-cblorite alteration and chalcopyrite is associated with silica-sericite-pyrite alteration.

The alteration system crosscuts the stratigraphy of the eve but is mainly concentrated in dacitic
pumice breccias and coherent dacites of the Newton Creek Dacites.

8th Henty 34 8 tllIognIm

3

2.5

L.:
l 1...

0.5

0
';'

348

Flgure J. Histogram of l)34S from Lake Newton Prospect alteration.

The sulphur isotopes sampled vary from /),.S of 5.95 to 13.79. The copper-gold zone has
distinctly lighter /),.S (-6) than the outer carbonate basemetal zone( - 12). Only one sample of
heavier /)34S (8) was obtained from SHDI6. This sample was associated with the blebby
carbonate alteration more commonly developed in the outer halo.

There are two possible explanations for the zonation of /),.S in the Lake Newton mineralisation:

SUlphur'.doc - 3 -



Mt Julia

584151

From the limited sampling conducted it would appear that most of the sulphur is denved trom
reduced Cambrian scawater. This is consistent with the 1)34S values for the Zone 96 and Sill

Deposition of metals as a result of fluid mixing between thc hydrothennal fluid and coolcr
rcduccd scawatcr circulating through the penneahle volcanics is apparent from the metal,
alteration and 1)34S zonation using either model.

·4·Sulphur1.doc

1. The hydrothennal fluid is of YHMS typc, dominated by convective seawater. The fluid
contains a mixture of reduced Cambrian seawater sulphate and scavenged volcanic rock
sulphide, resulting in a fluid with lighter 1)34S than what would be predicted from straight
reduction of Cambrian seawater sulphate. Gemmell and Large (1992), use this model to
explain the lighter 1)34S found in the inncr zone of the Hellyer footwall alteration pipc. The
heavier 1)34S of the outcr halo (at both Hellyer and Lake Newton) has thc typical isotopic
signature ofreduced Cambrian seawater sulphatc (Ohmoto and Rye, 1979).

2. The hydrothennal fluid is of magmatic origin (1)'4S =0) and demonstrates fluid mixing with
reduced seawater sulphatc in the zone of deposition and alteration. Thc lighter 1)34S of the
inner halo suggests a higher magmatic sulphur/seawater sulphur ratio.

Although the sulphur isotopes do providc a vector towards hotter parts of thc system, cheaper
and more efficient vectors are provided by alteration mapping and routine analysis for the
standard suite of mctallic clcmcnts. Further sampling may provide subtle vectors but will
probably be of more academic interest than of usc to cxploratIOn.

Most of the sulphur isotopes have the reduced Cambrian seawater signature (1)34S =8-12 %0)
with the exception of onc samplc with a negative 1)34S of -3.25 %0. No obvious trend between
&34S and gold grade is evident in Table 2.

BHlD Depth Mineral 1)34S Au glt Comments
MJOO5A 913.2 pyrite -3.25 2.9 MV/MQ
MJOO5C 874.0 pyrite 9.94 1.0 MQ, minorMV
MJOO5C 874.0 chalcopyrite 8.75 1.0 MQ, minor MV
MJOO6A 955.7 pyrite 11.19 2.9 MV, cpy-py rich.
MJOO6A 955.7 chalcopyrite 9.83 2.9 MV, cpy-py rich.
MJOO6B 829.4 pyrite 7.72 8.7 MQ

Table 2. Mt Julia i5"S and Au grade.

Earlier sulphur isotope studies of thc Henty deposits have been documented by Yeats, (1989) and
Taheri and Green (1992). Studies have not been extcnded to Mt Julia previously so four samples
were submitted along with the South Henty samples as an orientation study. Two of the samples
were analysed for both pyrite and chalcopyrite 1)34S.

The single barite sample from SHDI has heavier 1)34S (44.43%0) than contemporaneous
Cambrian seawater (30%0, Ohmoto and Rye, 1979). Heavy &34S arc also noted at both Roscbery
(Green el. aI., 1981) and Hellyer (Gemmell and Large, 1992). This phenomenom has heen
attributed to the incomplete reduction of seawater sulphate in thc volcanic pile, resulting in
partioning of heavier 1)34S into the remaining sulphate.
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Zone deposits (Yeats, 1989, Taheri and Green, 1991). However the single negative value from
MJOO5A needs follow up sampling to verify this result. The lower /)34S may indicate some
magmatic sulphur is present in the system.

DISCUSSION

The similarities of the Henty-Mt Julia alteration system with the Comstock Deposit of the Mt
Lyell Field, particularly the alteration facies, volcanic environment and stratigraphic relationships
has long been recognised by Goldfields Geologists (eg. Halley and Roberts, 1997). It is
becoming increasingly apparent that the copper gold deposits located to the southeast of the
South Henty Fault may be related to a regional Cu-Au mineralising event. During the 1980's and
early 1990,s VHMS models for Mt Lyell and Henty were favoured (eg. Walshe and Solomon,
1981, Halley and Roberts, 1997) although involvement of magmatic components was considered
a possibility. Recent work suggests a stronger magmatic signature to the deposits as evidenced
by alteration mineralogy, immobile element geochemistry, stable isotopes of carbon and oxygen,
metal zonation and ore mineralogy (Huston and Kamprad, 1998, Callaghan 1998b).

A review of the stable isotopes from sulphides in the Mt Lyell field demonstrates a broad
spectrum of results from deposits with possible magmatic sulphur signatures to those with
reduced seawater sulphate signatures, to some very negative values (-10) (figures 4-8). Walshe
and Solomon (1981) suggest the lower /)34S values from some of the deposits could result from
higher SOJH2S ratios. The presence of barite in the mineralisation assemblege supports their
hypothesis. Alternatively, if a fluid mixing model for the deposits is hypothesisied, the results
could be interpreted to reflect different seawaterlhydrothermal fluid ratios in the depositional
environment of the deposits. The mineralogy of the different deposits supports either possibility.
Davidson and Kitto, (1997) suggest some of the very negative /)34S values found in Cambrian
rocks result from partial leaching of igneous sulphur by low temperature, oxidised waters leaving
a residuum of light sulphide. This process occurs near surface where Cambrian seawater
permeates the volcanic pile. Mixing of rnagamatic volatiles and fluids with these ground waters
could result in the range of /)34S found in these deposits.

Prince Lyell 34S H1l11ogram

30-,--------...,.....----.,..------,
25

,..20
l!
! 15

I 10

34S

FIgure 4. Histogram of pyrite /)34S from Prince Lyell. Note similarities with Lake Newton Histogram (dala from
Walshe and Solomon, 1981).
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FIgure S. Histogram of 1134S frOlIl Cape Horn pyrites (data frOlIl Walshe and SOIOlIlOO, 1981). Noo: lbatll34S fall
wilbin lbe ran8e of magmatic sulphur values wilb a slight bias toward positive values suggesting a high
magmatic/seawater ratio in lbe depositiooal environment.
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FIgure 6. Histogram of 1134s frcm CcmSlOd< pyrites (data frcm Walshe and SoIcmoo, 1981). Noo: lballl34S fall
wilbin lbe range of expected magmatic sulphur values. Negative values result frcm inccmplete oxidation of
volcanic sulphur by low temperature, oxidised fluids penneating lbe volcanic pile. Mixing of lbese two fluids may
be responsible for lbe deposition of metals in lbe deposIt.
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12 We_ and Crown Lyell 34S Hlllogram
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Figure 7. Histogram of /)34S from 12 Wesl and Crown Lyell orebodies (data from Walsbe and Solomon, 19SI).
Note lIlal /)"s fall willlin lIle range of magmatic sulpbur values for lIlese orbodies.
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FIgure 8. Histogram of /)34S from Cape Horn pyrites (data from Walsbe and Solomon, 1981). Note lIlal /)34s fall
willlin lIle range of magmatic sulpbur values willl a sligbl bias toward positive values suggestins a bigb
masmatic/seawater ratio in lIle depositional environment

CONCLUSIONS AND RECOMMENDATIONS

The South Henty, Mt Julia, Henty and Mt Lyell sulphur isotopes suggest these deposits have
formed through fluid mixing between magmatic volatiles and brines with reduced Cambrian
seawater circulating through unconsolidated volcanics in a submarine environment. This model is
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supported by the geological environment, alteration and metal associations, immobile element
geochemistry and stable isotopcs 01 carhon and oxygen (Callaghan 1998b, Huston and Camprad,
1998).

Although sulphur i~otopes do provide a vector to mineralisation (lighter 1i"S indicates higher
hydrothermal fluid/seawater ratios), alteration mapping and standard metallic element analysis is
cheaper and more efficicnt. Sulphur isotope studies will be of more academic intercst than
immediate practical use for exploration. It i~ rccommcnded limited sulphur isotope studies of
different styles of alteration within the district be completed a~ part of sponsored research
projects.

A district wide mineralising evcnt with porphyry copper-epithermal characteristics has effected
the Cambrian volcanics just prior to and during deposition of thc Tyndall Group. Very few
ancient submarine epithermal-porphyry style deposits have been recorded in the litcrature.

This district has the potcntial to host a variety of deposits including large low gradc copper-gold
deposits (eg Prince Lyell), high grade copper deposits (cg North Lyell), high grade Henty stylc
deposits and potentially Lihir type deposits. The source of the hydrothemlal fluids has not yet
been identified but could include any of the complex rock suites found at the CVCfTyndall Group
boundary or even the Cambrian granites occurring just to the east of the mineralised strip of
volcanics.
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South Henty Alteration Study

Introduction
To develop an understanding of the chemical zonation at South Henly a largely
reconnaissance geochemical study was completed. This research is aimed at using a variety
of advanced relatively low cost analytical techniques to determine mineralogical and
geochemical vectors that could be used to locate potential high grade zones of mineralisation
within the Lake Newton alteration system. These techniques include:-

• Trace element abundances in pyrite.

Pyrite is selectively leached from the sample by digestion in Aqua Regia and
analysed for S by Leco, Fe, Cu, Pb and Zn by AAS and Co, Ni and Se by ICP-MS.
Variations In trace element concentration will provide a potential "geothermometer"
to target high grade areas within an alteration zone.

• Trace element abundances in carbonate,

To investigate potential vectors in the outer carbonate zone, samples are digested in
hot HCI and analysed for Ca, Fe, Mn, Mg, and Sr by ICP-AES and total C.

• F content in sericite.

The F content in sericite has been documented as a potential vector for massive
sulphide mineralisation (Lavery, 1985 J.Geochem.Explor., V23, pp35-60) but
conclusive studies are rare. At Henty Mine fluorite veining is relatively common and
is believe to be derived from a primary magmatic source. Alternatively, it has been
suggested that the fluorite veining has been remobilised from F rich sericite during
Devonian deformation. The F rich sericite are also believe to be sourced from the
same magmatic fluid. To date no F analyses have been made at the Henty and the
study at South Henly is very much a reconnaissance. Samples are digested in a total
acid soluble digest and F analysed by ion specific electrode. Na, AI, Sa and K are
analysed by ICP-AES to provide a control on the amount of sericite in the sample.

Results

• Trace element abundances in pyrite.

The result for the trace element in pyrite study are tabulated in Table 1. The figure below
shows the variation of Co and Ni contents of pyrite from the South Henty EL. The data
exhibits a range in both Co and Ni values. The tight cluster of data point below 100 ppm Ni
and Co are typical of pyrite from Henty and Rosebery while values greater than this range
are more commonly associated with Prince Lyell style mineralisation (Kitto, PA, Trace
element investigation of pyrite: a discriminator for Cambrian and Devonian mineralisation
and fault histories. CODES:AMIRA Project P291A - Structure and Mineralisation of Western
Tasmania. March 1997 Final Report (Supplementary Report)).
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• TI'lICe element abundances in carbonate

The resuhs for the 47 carbonate samples analysed for this study are tabulated in Table 2.
The data is presented on the following colour images in plan view and long section and on
the carbonate triangular plot below.

The figures show large scale variation in carbonate chemistry across the Lake Newton
aheration system. The most obvious trend is the apparent depletion of Sr and ca in
carbonates in drill holes SHD16, SHD17 and SHD18. SHD16 and SHD2 also exhibit strong
Mg enrichment. The Fe and Mn contents of carbonates are generally quite variable and do
the reflect the apparent zonation displayed by Sr, ca and Mg.

The increase in Mg in the carbonate from SHD16 implies a greater proportion of dolomite in
the system while carbonates from the more distal drill hole generally have a lower Mg
content more typical of ankerite. The change in the Mg contents of the carbonate reflects the
zonation in temperature across the aheration zone with the most Mg rich carbonate
depositing in the hofter more proximal areas. Such a zonation is common in both porphyry
and volcanic hosted massive sulphide systems.
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• F content in sericite.

Eight samples from drill holes SHD16 and 18 were sWmitled to Analabs for analysis. The
resuhs are tabulated in Table 3. In general F contents from the sericite-pyrile aheration zone
in SHD16 had F values that range from 1050 to 1250 ppm while samples with a higher
proportion of carbonate had lower F contents between 325 and 800ppm. This relationship is
also shown in the following graph of KlAi verses FIK with the samples from SHD16 having a
higher FIK ratio. The KlAi ratio is consistently about 0.5 which suggests that major
phyllosilicate phase in the rock is muscovite or sericite.

South Henty A1tllrlltlon Study - F In sericite
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Conclusion

This study of the mineral chemistry across the Lake Newton aheration system was aimed at
using a series of low cost analytical techniques to delennine mineralogical and geochemical
vectors that could be used to locate poIentiai high grade zones of mineralisation within the
Lake Newton aheration system. The resuhs have confirmed that the aheration intersected in
SHD16 is quite distinct when compared to the oIher holes drilled in the South Henly area.
The SHD16 intersection is characterised by an abundance of sericite-pyrile, a higher Au and
Cu content, a higher proportion of dolomitic carbonate, an increase in the F content of
sericite and the lower sulphur isolopic signature compared to other intersections. These
observation suggest that SHD16 has intersected a poIentially more prospective pan of tne
aheration system.

The resuhs of this preliminary study will be examined in more detail by Mathew Street who
will completed a BSc(hons) project at South Henly in 1999.
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Table 1. Trace element abundances in pyrite.

HOLE FROM TO EAST NORTH RL METHOD SAMPLE CO NI SE S FE ZN PB CU
HENTY CANAL na na 380470 5359788 510 PYRITE LEACH 41738 1.7 10 -10 1.52 3.3 14 23 60

SHD2 316.0 316.05 380220.86 5358834 203.Q1 PYRITE LEACH 1080048 41.6 24 33 26.79 24.3 158 85 534
SHD2 282.4 282.45 380234.28 5358841 232.99 PYRITE LEACH 1080067 53.9 24 -10 13.36 17.8 494 111 450
SHD2 288.1 288.15 380232.05 5358840 227.87 PYRITE LEACH 1080068 78.6 8 21 29.61 24.2 668 2831 170
SHD14 170.9 171.0 380791.86 5358850 351.45 PYRITE LEACH 1080069 81.5 28 -10 4.03 9.19 392 57 96
SHD14 610.3 610.4 380418.34 5358773 139.11 PYRITE LEACH 1080070 14.2 16 20 19.9 18.4 104 727 1696
SHD16 567.2 568.2 380384.94 5359079 77.17 PYRITE LEACH 1021161 10.5 6 15 12.46 12.2 203() 316 208
SHD16 587 588 380373.48 5359068 6629 PYRITE LEACH 1020802 7.5 10 -10 5.86 6.13 418 71 958
SHD16 647 648 380337.87 5359031 35.12 PYRITE LEACH 1020863 15.1 12 -10 3.74 8.27 286 11 30
SHD16 662.3 663.3 380328.54 5359021 27.69 PYRITE LEACH 1020880 11.5 12 -10 9.4 8.54 18 26 52
SHD16 704 705 380302.63 5358995 8.18 PYRITE LEACH 1020923 11.1 18 -10 12.22 12.7 78 888 102
SHD16 720.5 721.5 380292.13 5358985 0.78 PYRITE LEACH 1020939 9.1 10 -10 12.43 13.1 264 38 10162
SHD16 781.4 782.4 380252.48 5358946 -25.02 PYRITE LEACH 1020969 15.3 20 -10 5.15 10 170 93 34
SHD18 183 184 380101.57 5359162 301.22 PYRITE LEACH 1020628 6.6 10 -10 1.33 6.88 344 61 666
SHD18 238 239 380075.8 5359183 257.18 PYRITE LEACH 1020686 7.2 6 -10 0.95 8.74 4254 2637 48
HA008 108.6 108.65 380552.83 5358633 421.65 PYRITE LEACH 1080078 19.1 16 91 33.51 27.3 162 1788 5500
HAOO8 1784 178.5 380504.59 5358643 372.16 PYRITE LEACH 1080081 21 18 -10 12.42 10.1 1913 867 70

Laboratory Analabs Analabs Analabs Analabs AnaJabs Analabs Analabs Analabs
Method MI04 Ml04 M104 V8211V82f;1 Al17IAl03 A117 A117 A117fAl03

Units ppm ppm ppm % % ppm ppm ppml%
Detection 02 2 10 0.01/0.05 0.01 2 3 210.01

CJ~

( "...
,.;;.
r"
C-:
-J



- - - - - - - - - - - - - - - - - - - - -
Table "L.

SAMPLE HOLE FROM TO EAST NORTH RL COMMENTS C. Fe Mn Mg Sr Tole
1020615 SHD18 171 172 380107.04 5359157.85 311.01 NODULAR CARBONATE IN SE:A-(CHL) VOLCANIC 9700 50600 15600 3800 -10 1.23
1020636 SHD18 19' 192 380097.9 5359165 294.72 NODULAR CARBONATE IN CHLtSER VOLCANIC 15100 46400 11100 3900 -10 1.05
1020652 SHD18 200 207 380090.95 5359170.54 282.64 CARBONATE VEINS IN COHERENT DACITE 15500 59200 46200 2400 31 2.38
1020676 SHD18 229 230 380080.12 5359179.23 264.3 COLLOFORM VEINS IN COHERENT DACITE 15000 53200 30300 1900 53 1.91
1020696 SHD1B 248 249 380070.95 5359186.44 249.31 STOCKWORK VEINS IN COHERENT DACITE 29400 30300 16700 2700 78 1.67
1020811 SHD16 596.4 597.4 360367.98 5359061.84 61.22 CARBONATE SPOTS IN SERICITIC - PYRITIC VOLCANIC 26400 23900 6790 4200 21 1.34
1020825 SHD16 610 611 360359.99 5359053.57 53.95 CARBONATE SPOTS IN SERICITIC - PYRITIC VOLCANIC 16700 17200 6730 3100 37 0.91
1020643 SHD16 627.2 628.2 3803498 5359043.01 44.99 NODULAR CARB IN SER-(PYR) VOLCANIC 2000 49400 8110 6300 -10 0.97
1020895 SHD16 676.6 677.6 380319.75 5359012.12 20.85 NODULAR CARBIN SER-(PYA) VOLCANIC 16700 23400 9300 5800 -10 1.11
1020914 SHD16 696 697 380307.66 5356999.93 11.82 NODULAR CARB IN SER VOLCANIC 16500 47200 10200 8800 -10 1.4
1020977 SHD16 789.8 790.6 380246.94 5356940.84 -28.4 NODULAR CARB IN ASHY SILTSTONE 1800 72500 7320 5900 -10 1.44
1021130 SHD14 591 592 380435.67 5358774.35 146.33 CARBONATE VEINS IN QP 16600 13000 3300 1300 103 0.6
1021164 SHD16 552.2 553.2 380393.42 5359088.48 85.65 CARBONATE SPOTS IN SERICITIC VOLCANIC 10600 23500 4380 6100 -10 0.62
1021190 SHD16 574.2 575.2 380380.92 5359075.26 73.28 CARBONATE SPOTS IN SERICITIC VOLCANIC 1300 9300 4370 1000 55 0.21
1080036 SHD 17 565.8 566.0 380011.64 5359905.17 113 NODUlAR CARBONATE IN CHL-SER VOLCANIC 20800 46400 8590 3300 11 0.98
1080037 SHD17 582.8 582.9 379997.01 5359906.45 104.54 NODUlAR CARBONATE IN CHL-SE.R VOLCANiC 27200 29400 7880 2600 22 1.13
1080038 SHD 17 597.5 597.7 379984.19 5359907.62 97.34 NODUlAR CARBONATE IN CHL-SER VOlCANIC 25000 39500 7420 3100 -10 1.15
1080039 SHD 17 610.1 610.3 379973.18 5359908.7 91.31 NODUlAR CARBONATE IN CHL-SER VOlCANIC 22400 37700 7200 2800 -10 1.3
1080040 SHD17 651.0 651.2 379937.14 5359912.47 72.35 CARBONATE VEINS IN CHL VOLCANIC 3500 91800 11200 6600 -10 1.47
1080041 SHD1 367.8 368.0 380883.74 5358898.32 138.44 CARBONATE VEINS (WEAKLY ALTERED) 37700 20600 5400 3800 108 1.12
1080042 SHD1 435.2 435.4 380848.88 5358888.33 81.66 CARB SPOTS AFTER FELDSPAR AND SERICITE 15300 31100 3310 6400 34 0.71
1080043 SHD1 542.75 543.0 380784.03 5358869.16 -1.9 CARB SPOTS AFTER FELDSPAR 9300 38900 4630 5900 -10 1.02
1080044 SHD1 612.8 613.0 380736.34 5358855.93 -51.43 PERVASIVE CARBONATE, SERICITE 18600 26200 4320 3000 49 1
1080045 SHD1 637.0 637.2 380719.47 5358851.09 -68.09 PERVASIVE CARBONATE, SERICITE 16600 -500 2880 3600 20 0.97
1080047 SHD2 303.1 303.2 380226.11 5358836.37 214.43 PERVASIVE CARBONATE, SERICITE 36300 39500 4050 8600 68 1.79
1080049 SHD2 332.4 332.6 380213.89 5358829.9 188.55 PERVASIVE CARBONATE. SERICITE 33500 35700 6550 6400 29 1.76
1080050 SHD2 356.3 356.7 380203.35 5358824.42 167.69 PERVASI VE CARBONATE, SERICITE 36400 43100 10800 5700 27 1.81
1080051 SHD2 384.6 384.8 380190.81 5358817.97 143.27 PERVASIVE CARBONATE. SERICITE 10400 105000 43100 4700 18 2.66
1080052 SHD2 517.9 518.1 380128.01 5358787.96 29.62 CARBONATE SPOTS IN SERICITIC PUMICE BX 19100 18300 7360 6500 11 0.97
1060053 SHD2 546.1 546.3 380113.3 5358780.94 6.62 CARBONATE SPOTS IN SE:.RICITIC PUMICE BX 83000 39700 18300 24500 192 4.35
1080054 SHD13 727.3 727.5 380927.82 5358880.59 -105.33 CARBONATE VEINS. WEAK SERICITE ALTERATION 87900 37500 6160 7900 104 2.58
1080055 SHD13 970.0 970.3 380759.1 535889013 -278.92 CARBONATE VEINS. WEAK SERICITE ALTERATION 43400 40300 2480 11500 67 1.34
1080056 SHD13 1016.2 1016.4 380724.21 5358894.72 -308.77 CARBONATE VEINS + SPOTS IN DACITIC MASSFLOW 36000 30000 2560 14200 82 1.81
1080057 SHD13 1041.5 10417 380705.08 5358897.24 -325.14 CARBONATE VEINS + SPOTS IN DACITIC MASSFLOW 22600 18100 4380 6300 51 1.21
1080058 YNC4 154.4 1547 379867.35 535990195 408.18 PERVASIVE CARBONATE + VEINS,CHL-SER-BAR-FE304 ALTERATION 3100 176000 26900 11900 21 1.42
1080059 YNC4 183.4 183.7 379848.6 5359890.79 389.07 PERVASIVE CARBONATE + VEINS. SER AL TERATION 8000 31700 3600 2800 -10 0.63
1080060 YNC6 216.2 216.4 379688.64 5360373.09 328.35 SPOTS+VEINS, WK SER·CHL FELDS STILL PRESE:NT 16600 37600 1300 4600 41 1.11
1080061 YNC6 239.5 239.7 379675.45 5360370.2 30936 SPOTS, WI< SER-CHL, FELDS STILL PRESE:NT 27200 47100 1540 9600 68 0.79
1080062 YNC7 96.7 96.9 379890.77 5359633.25 450.88 PERVASIVE CARBONATE + VE:INS. SER ALTE:RATION 8aooo 39000 20500 21700 103 4.54
1080063 YNC7 138.7 139.0 379863.14 5359620.23 421.98 PERVASIVE CARBONATE + VEINS. SER ALTERATION 83200 47700 64BO 9200 146 2.67
1080064 YNC10 276.6 276.8 379803.76 5360054.59 287.54 PERVASIVE CARBONATE, WEAK SERICITE 122000 29900 7720 4300 198 4.12
1080065 YNC10 333.0 333.2 379769.84 5360039.58 245.05 PERVASIVE CARBONATE, MOSTLY AFTER FELDSPAR 37000 40000 3410 3700 89 1.9 CJ""1
1080066 YNC10 418.4 418.6 379715.75 5360016.23 183.24 PERVASIVE CARBONATE 21200 27300 3980 1200 72 1.06 (.0
1080076 YNC5 161.3 161.5 37981323 5360135.52 409.56 PERVASIVE CARBONATE 19100 120000 140385 8900 39 5.36
1080077 YNC5 181.4 181.7 37979886 5360128.04 397.57 CARBONATE VEINS 61000 17500 3938 3800 104 1.48 ~

1080079 HAD08 112.95 113.2 380549.82 5358633.56 418.43 PERVASIVE CARBONATE, SE:RICITE 9200 2000 5604 300 28 0.39 r--"
1080080 HA008 153 153.3 380522.31 5358639.13 389.82 PERVASIVE CARBONATE, (SERICITE) 10400 3500 5553 500 20 0.38 C

Arlalabs Analabs Analabs Analabs Analabs Analabs 00
1510 1510 1510 1510 1510 1510
ppm ppm ppm ppm ppm %
200 500 10 200 10 0.005
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Table 3. Flourine content in Sericite.

SAMPLE HOLE FROM TO EAST NORTH RL K Na AI 8a F F/K KlAI ALTERATION STYLE
1021172 SHD16 5582 559.2 380390.1 5359085 82.23 3.95 1200 75800 78 1050 265.8 0.52 Ser-Pyr
1021199 SHD16 583.2 585 380375.5 5359070 68.14 3.77 1200 78800 1060 1150 305.0 0.48 Ser-Pyr
1020828 SHD16 613 614 3803582 5359052 52.37 4.14 1100 81700 641 800 193.2 0.51 Ser-pyr-Carb
1020909 SHD16 691 692 380310.8 5359003 14.12 4.17 1350 74000 70 1250 299.8 0.56 Ser-Pyr
1020934 SHD16 715.5 716.5 380295.3 5358988 3 3.45 850 62100 247 1250 362.3 0.56 Ser-Pyr
1020609 SHD18 165 166 380109.8 5359156 315.93 3.74 1150 75300 1170 800 213.9 0.50 Ser-Pyr-Carb
1020659 SHD18 213 214 380087.7 5359173 277.03 3.39 14400 76300 2140 325 95.9 0.44 Ser-Pyr-Carb
1020684 SHD18 236 237 380076.8 5359182 258.76 4.01 750 74300 1100 650 162.1 0.54 Ser-Pyr-Carb

Method 1104 1104 1104 1104 C801
Laboratory Analabs Analabs Analabs Analabs Analabs

Units % ppm ppm ppm ppm
Detection 0.05 50 100 5 50
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