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SUMMARY

EL 26/85 is held by Mr. C.H. Whitehead, and was issued to him on
286th November, 1985. Under an Agreement with Mr. C.H. Whitehead,
RGC Exploration Pty. Limited (RGCE) has been carrying out
exploration on the licence since April 1986.

Work during the last twelve months has concentrated on reviewing
early reports and literature. The cld workings have highlighted the
structural control on mineralisation in the area. Most lodes are
vuggy guartz veins containing embedded wolframite, cassiterite,
molybdenite and bismuth minerals., Sulphides are variable and gold
appears to be widespread in low concentrations. The lodes are
hosted by a variety of lithologies, all of which appear to have
undergone some type ¢f alteration.

Mt. Lyell Mining & Railway Co. Ltd. included this area in programmes
conducted over EL 8/865. They concluded the area had no potential to
host an economic deposit of Sn, W, Mo or BEi.

A review of the Dolcoath Grid data has highlighted several

features. A drill target has been defined based on the intersection
of major feed structures (e.g. the shears in the Higgs workings) and
certain lithologies which could act as a favourable host. Also, the
gold geochemical trend paralielling Narrawa Creek requires further
investigation. It is linked with the known gold occurrences and
correlates with a noiséy magnetic zone. The magnetic highs
cccurring within this zone would correlate with the presence of a
magnetite-bearing skarn rock. It is suggested that these rocks form
the altered base of the transitional zone between Gordon Limestone
and Moina Sandstone. They have no depth extent, and therefore, no
poteniial exists for a gold-bearing skarn deposit with the Dolcoath
Grid.

Data acquired on the Wilmot Tunnel was compiled. HNo significant
assay results were obtained. An interesting geological feature is
the intersection of Cambrian rocks. They also display a definitive
magnetic susceptibility response.

B report on the mineralisation styles in the area by D.G. Meorrison
indiceted a strong structural control on the Higgs and Narrawa
Reward workings. Also, examination of geochemical associations in
the drill holes suppecrted the suggestion that a number of discrete
periods of veining cccurred.

R report on the gold-bearing skarn potential of the area suggested a
more mafic coxidised pluton was necessary to form significant
deposits. Larry Meinert concluded that the Stermont Bismuth Mine
skarn had some of the minerqliogical features necessary to be
geld-bearing.

The regional magnetics study completed by Dr. D. Leaman indicates a
nunber of structural trends. The intersection of these trends
correlates with known mineralisation. An extensive concealed
Cambrian mafic sequence is interpreted and the Tertiary basalt is
considered to be patchy and thin generally (<50 metres). Most known
deposits appear to have an expression on the raw magnetic data
profiles.
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Further drilling is planned and regional reconnaissance outside the
Dolcoath Grid will be undertaken in the next twelve months.
Expenditure for the last twelve months is expected to reach $33006.
Planned expenditure for 1989 is $56000.
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1. INTRODUCTION

EL 26/85 covers an area of 11 sg. km. on the western side of
Lake Cethana (Figure 1). The Cethana Reoad traverses the
northern limits of the licence. The Wilmot Fower Station is
in the northeast corner. The Narrawa and Dolcoath Creeks
drain from west to east into Lake Cethana. The central and
southern parts of the licence are reached via the Dolcoath
Hill Road. The Narrawa Reward-Higgs gold mining area is
accessed by a dirt road which leaves the Cradle Mountain Road
and runs along the north side of Narrawa Creek,.

The regional geoclogy is shown at 1:25,000@ scale in Figure 2.
Undifferentiated Cambrian volcanics {Bull Creek Veolcanics)
dominate in the south of the licence. These are overlain
unconformably to the north by Ordovician conglomerate (Roland
Ceonglomerate) and sandstone (Mcina Sandstone) seguences. The
Cambrian and Ordovician rocks have been folded and then

intruded during the Devonian. Folds trending east-west, open
and symmetrical, with smaller dragfolding trending
northwest. Intrusion by the Dolcoath Granite and a series of

associated quartz-feldspar dvkes. Tertiary sediment,
creybilly and basalt are common in the region. Little
Tertiary cover is evident in the northern part of the licence.

Many old mines occur in the district (Figure 2). Most
deposits appear to be spatially and genetically related to
the Dolccoath Granite. A metal zonation around the granite is
postulated. Tungsten, bismuth, molybdenum deposits occur
within or at the margins of the granite. Gold and tin
mineralisation further away and an outer zone of silver-lead
represented by the Round Hill deposits. The Dolicozth Granite
is thought to dip shalleowly to the west; Cupocla-like
projections being responsible for the skarn occurrences at
Moina, Tea-Tree Creek and Stormont.

Mining commenced in the district around the 18BB8's. The
first major report on mineral deposits in the Moina and Round
Mount districts was written by Twelvetrees (1913}, A second
major report was written by Reid (1919). Collins in

Jennings (1879) gives a brief summary of deposits in the
area. Two old gold mines, Narrawa Reward and Higgs, occur
within EL 26/8B5. The Narrawa Reward Mine was worked prior to
1913, with values of up to 6 g/t Au being reported in the
sulphide ore. Mining at Biggs did not begin until 1934, and
continued intermittantly to 1947. A total of 28.35 kg of
gold is estimated to have been recovered during this periocd.
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The present licence area was previously part of EL B/65. It
was explored until 1973 by the Mt. Lyell Mining & Railway Co.
Ltd. In March 1973 the area became part of EL 7/73 applied
for by Ararco (Aust)} Pty. Ltd. Joint ventured in 1976 to

CRA Exploration Pty. Limited. Title was transferred to them
in 1977. During 1981/82 extensive exploration was carried
out over the northern part of what now is EL 26/85. They
focussed their exploration on locating tin and base-metal
mineralisation.

RGC Exploration Pty. Limited (hereafter referred to as RGCE)
is actively testing the gold potential of EL 26/85. RGCE
(formerly Gold Fields Exploration Pty. Limited} commenced
work on the EL in 1986. Compilation of the previous CRA
data, plus reconnaissance rock sampling were outlined in the
1985/86 Annual EReport (Roherts, 1886). The 1986/87 Annual
Report (Roberts, 1987) details mapping and sampling of the
Dolcoath Grid by RGCE. BA review of CRA's geophysical data
and results from three diamond drill holes were reported.
The aim of this report is to describe the work carried out by
RGCE on EL 26/85 mince November 1987. Alsco, to indicate the
work planned for the next twelve months.
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2. . LAND TENURE

EL 26/85 was granted to Mr. C.H. Whitehead on 20th November,
1985. An agreement on EL 26/85 was reached between

C.H. Whitehead and Renison Limited (a whelly-owned subsidiary
of Renison Goldfields Consolidated Limited) on 17th April
1986. RGC Exploration Pty. Limited (the exploration division
of RGC) has carried out exploration on the licence since this
date under the terms of the Agreement.

TWwo mining leases, 13M85 & 22MB5, lie partially within
ElL. 26/85. These have been excluded from the exploration area
under the terms of the Agreement.
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3. EXPENDITORE

Expenditure by RGCE on EL 26/85 within the current renewal
year to the end of August 1988 has been $14 493 (Appendix 1).
Expenditure to the renewal date is expected to be §33090.
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WORK_UNDERTAKEN 1987/88

Responsibility for exploration over EL 26/85 changed from R.H.
Roberts to M.J. Fleming. As a consequence, much of the years
work involved reviewing previous reports. The main objective,
to define targets for further drilling.

4.1

REVIEW QOF OLD WORKINGS

Reports reviewed which describe the mineral field around
the Dolcoath Granite included Smith (18%88), Twelvetrees
(1989, 1913), Reid (1918), Keid (1943), Jennings (1963)
and Ceollins in Jennings (1979).

Mineral deposits were first repcrted in the early
18980's. They occur within or adjacent to the Dolcoath
Granite and are genetically related to it (Figure 2).
Most workings are developed on quartz-rich leode veins.
Theze are thought to be fissures produced during the
intrusion of the Granite. However, they are more likely
to be cracks formed during the deformation of the area
which preceded the Granite emplacement. Extensive
alluvial shows have also been worked in the area.

Following is a brief description of the deposits that
have been worked in the area.

Shepherd & Murphy Mine: A series of parallel lode veins
striking east-west for 4809 metrez and dipring steeply
(85°} south. The ore occurs as fairly continuous blebs
and bunches in veins 188mm fto 900mm thick. Bosted by
guartzite and skarn rocks. Mineralisation of the
wallrock not uncommen.

The metallic minerals are cassiterite, wolframite and
bismuthinite with lesser pyrite, marcasite, magnetite,
hematite, pyrrhotite, arsencpyrite, molvybdenite,
chalcopyrite, sphalerite, galena, sheelite, native
bismuth and bismutite. The gangue minerals consist of
guartz, fluorite, topaz, phlogopite, muscovite, chlorite,
laumontite, calcite, siderite and bervyl. Some gold
occure with the pyrite {Twelvetrees, 1913).

Granite has been intersected 2008-220 metres below the
mine. Postulated to be a cupola-like body. Bismuth ores
most common near the surface and cassiterite decreases
relative to wolframite with depth.

A resource of 26 x 10° tonnes at 18% CaF, , 8.1% Sn and
8.1% W has been defined within the skarn (Smyth, 1981).
Metasomatism and replacement of the limestone by fluids
and gases moving along numercus fine fractures pre-dates
the lode vein mineralisation. Replacement proceeded
outwards from the fractures.
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Rl]l Nations Mine (Lady Barron):

extension of the Shepherd and Murphy lodes.
285° and dip steeply (75-86°) south,

18mm to 580 mm and occur in gquartzite.
with minor bismutite,
Gangue minerals are quartz,

metallic mineral,
and gold.

Thought to be the eastern

The veins trend
They vary in width from
Wolframite is the main
molybdenite, pyrite
topaz and muscovite.

The veins often contain large water filled vugs with combed

quartz and embedded wolframite.

the quartzite/conglomerate contact.
hangingwall contains gold and bismutite.

They appear to terminate at
A 25-75mm selvage on the

The veins occur in
an en echelon pattern with their extremities overlapping.
A low angle reverse fault dislocates their eastern extent.
South of the ARll Nations Mine. Diggings

Lawkemlaw Workings:

occur over 109 metres bearing 2998°.

thick and dips steeply (80-85°)

The vein is 75-152mm

north. Hosted by decomposed

Cambrian quartz-feldspar porphvyry overlain to the nerth by

Roland Conglomerate.

Dominantly a smokey guartz and pale blue

topaz vein with wolframite and minor sulphides.

Pig & Whistle Workings
of the All Nations Mine.

striking 280-328° and dipping steeply south.

{Lawscn & Riley):
Several velns 75mm to 280 mm thick

hegl metres southeast

Hosted by

decomposed Cambrian quartz-feldspar porphyry.

Veins of quartz with welframite
bismuthinite, bismutite, pyrite
. topaz, flucorite, tourmaline and

Lode minerals also occur on the

Pochins Adit:
All Naticons lode

To the east,

but not an extension of,
{Jennings 1979).
and short veinlets 58-158mm thick.

‘and minor cassiterite,

and arsenopyrite,.
muscovite.

Accessory

porphyry/conglomerate contact.

the
A series of rich pockets
Quartz veins with

wolframite in bleached gritty sandstone.

“Higgs Mine (Sunrise): The lode

between two shears trending 380° and dipping 70° north.
crushed zone served as a favourable site for deposition.
lode is 3 metres wide and 46 metres long.
arsenopyrite and chalcopyrite impregnated

galena, pyrite,
guartzite which is auriferous.
visible.
values decrease with depth.

occure in a crushed zone
The
The

It consists of

Some fine free gold was

The gcld is apparently contained in pyrite ang
The lode is oxidised.

Silicification may be contemporaneous with sulphide

mineralisation (Roberts, 1987).
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Narrawa Reward adit: The workings trend 290° through a
gquartzite heavily impregnated with arsenopyrite, pvrite,
chalcopyrite and galena. The lode carries gold and silver,
Adjacent to it is a quartz-feldspar porphyry dyke dipping
steeply south. Asscciated shearing occurs along the length of
the adit (Roberts, 1987) and appears to be a major contrcl on
the mineralisation. Quartz veining contains wolframite and
molybdenite.

- Packetts Workings: Trenching across and along narrow

wolframite bearing quartz veins with minor cassiterite and
bismuthinite. At the surface fine gold and pyrite were
associated with the veins in a friable sandstone. Pyrite
became more abundant with depth. Shearing occurs in thin
clay-rich zones parallel to the veins (Roberts, 1987).

Poveys Workings (Povey & Jchnson, Sullivans}: Quartz veins
75-208mm thick strike 335° and dip 45-66° south. They contain
wolframite and minor molybdenite. Hosted by hard quartzite.

Sguib Workings (Gurrs): Veins trending 328 and dipping 45
south. Large patches of wolframite occur in the quartz veins
with minor bismutite, molybdenite, cassiterite and sulphides.
Associated minerals are topaz, fluorite, beryl, monazite and
muscovite, Hosted by coxidised, decaved granite on the
granite/quartzite contact. The richest ore apparently
occurred in the guartzite.

Gold is not abundant, but widely distributed. Sparks Drive
and Truscotts diggings are associated werkings.

Dolcoath Mine: Vuggy irregular gquartz veins in greisenised
granite. Veins 75-150 mm thick trend NNW and dip 45 south.
Deminantly wolframite with minor cassiterite and molybdenite
and with accessory topaz, pyrite and arsenopyrite.

A muscovite selvage exists. The greisenised host has
disseminated pyrite arsenopyrite and bunches of cassiterite

Blacks Workings (Southern Wolfram Lode): Lode veins 125-258mm
thick strike 280-305° and dip 56° south. Combed quartz with
wolframite, minor melybdenite and variable amounts of
sulphides, bismuth minerals, fluorite and mica. Hosted by
greisenised granite. Gold has been recorded.

Batemans Shaft: North of Blacks line of lode. The lode
strikes 338° and consists of wolframite in gquartz veins within
greisenised granite.
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» Sayers Workings: BAn east-west lode line extending over 668

metres. A series of sub-parallel quartz veins up to 208mm
thick in greisenised granite. They contain wolframite with
mineor bismuthinite, cassiterite and melybdenite in association
with fluorite, beryl, topaz and muscovite. Wolframite content
is variable.

Princess Mine (Urguharts): Veins with gquartz, topaz,
fluorite, wolframite and bismuth minerals. They are 58-206mm
thick, strike 318-350° and dip 45-60° south. Enclosed within
greisenised granite bearing topaz, flucrite and scattered
wolframite.

- Falls Mine {(Tin Spur Mine): Deeply weathered ferruginous

sandstone and siltstone striking 398° and dipping 70° south.
The sandstone carries disseminated pyrite and cassiterite, and
possibly gold. Cassiterite bearing veins also occur.

Related to the Tin Spur Creek Fault which is 68 metres south.
Workings developed on a secondary concentration formed from
talus accumulation {(Jennings, 1958).

Ashworths and Gorey/Duff Workings: Cassiterite in a soft
bleached sandstone on the same line as the Falls Mine. The
deposits may have been rich in detrital material at the
surface which proved uneconomic at depth. Some sulphides and
minor gold (Reid, 1919) also present.

Hidden Treasure Mine: HNumerous gquartz veins 75-308mm thick
trending NW and dipping 68° south. They contain wolframite
and molybdenite with bismuthinite, pyrite, chalcopyrite and
accessory fluorite, topaz and muscovite. They occur in
greisenised granite which contains wolframite, melybdenite and
bismuthinite.

Premier Mine {Lewis Syndicate): Numerous quartz veins
75-200mm thick within greisenised pegmatitic dykes. Coarse
crystalline guartz with wolframite, mclybdenite, bismuthinite,
native bismuth, pyrite, chalcopyrite and arsenopyrite.
hssociated fluorite, topaz and muscovite. Low concentrations
of gold and silver occur throughout.

Campbells Reward Worlkings: The host is weathered Cambrian
volcanic rock (Bull Creek Formation). Barbed and wire form
gold occurs in a vein of kaoclinised feldspar. The vein widens
to be barren quartz. Silver is associated.
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Corconation Workings (Thomas Section, 0ld Stag): Two lodes
trending NW and dipping 58° south. 'They are 75mm to 288mm
wide and consist of pyrite, cassiterite and gold in a variably
silicified sandstone. The sandstone and lode are cut by
barren quartz veins. Possibly fault related.

Devonian Workings: Veins of ferruginous quartz bearing 298°
and contained within the crushed zone of a NW trending thrust
fault. Veins up to 182 mm thick and hosted by tubicolar
sandstone. Rich gold wvalues at the surface passing into
gold-poor sulphides at depth.

- Evendon and Reardon Weorkings: Contact between Cambrian

volcanics and Ordovician rocks. Quartz occurring along the
contact contains erratic gold values.

4.2 REVIEW OF EL 8/65 REPORTS

This licence was held by Mt. Lyell Mining and Railway Co.
Ltd., Figures 3 and 4 summarise the geochemical and
geophysical data, respectively, that was reported between 1966
and 1973.

Mt. Lyell undertook regional aeromagnetics and stream
geochemistry during 1966. Interpretations and results
obtained indicated no areas of interest existed within EL
26/85 that required follow-up. The Dolceoath and Narrawa
Creeks were locally anomalous for tin. But due to the
numercus small workings that existed, they were not regarded
as significant targets.

Investigations started around the Dolceoath Granite as
exploration in other areas declined. It was recommended
{Dandy, 197€) that reconnaissance mapping and an orientation
soil geochemistry study be conducted over the western
granite/guartzite contact.

A grid was cut and soil sampling at 108 ft intervals was
completed {McKibben, 1971). BAssay results for Sn, W, Bi and
Mo gave partially coincident anomalous zones. Further infill
s0il geochemistry was recommended to confirm these zones.

The infill lines were s0il sampled and assayed {McKibben,
1972). The anomalous responses were enhanced. A detailed
examination of the area followed. However, the potential for
finding an economic deposit was considered low.

McKibben (1972) also reports on geclogical mapping over an
area of Bull Creek Volcanics outcropping adjacent to the
Bismuth Creek Fault (BCF) zone. This outcrop cccurs on a
tributary of Bull Creek in the southwest corner of EL 26/85.
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"Massive black-green volcanics containing clear rounded
quartz phenocrysts outcrop to the northeast of the BCF
..... Minor patches of coarse pyrite occur as "clusters"
in this rock. To the southwest of the BCF zone, poorly
exposed areas of very fine grained acid lavas,
guartz-sericite schists and cherts (?) are bounded by
typical massive black-green porphyritic volcanics. The
fine grained "cherty" rocks are brecciated in places and
contain minor pyrite in the broken matrix.
Lenses of highly sheared quartz-sericite schists occur
Within the fine-grained acid rocks. The schists may
originally have been gquartz-rich acid fragmentals.
Variable amounts of finely disseminated pyrite are common
in the schistose zones. No other sulphide minerals were
observed in hand specimen”.

- Assaying of typical pyritic quartz-sericite schist for Cu, Pb,
Zn, Co, Ni, Au and Ag return no significant results. The
pyritic bearing schistose rock is restricted in occurrence.
The BCF may have caused the locally disseminated pyrite
mineralisation.

4.3 REVIEW OF DOLCOATH GRID DATA

The previous EL 26/85 Annual Reports (Roberts, 1986 & 1987)
were examined,

An initial assessment of the data highlights a number of
features. EKnown areas of gold mineralisation are asscciated
with shearing (faulting?), silicification, the occurrence of
abundant sulphides and, tec a lesser extent, fragmentation.
The deposits are structually controlled.

Observations made in the Lea River area and descriptions of
the transition zone in the Shepherd & Murphy skarn (Smyth,
181) can be related to the rocks mapped on the Dolcoath

Grid. The calc-silicate and skarn rocks mapped by Rcoberts
(1987) on the grid are part of the transitional zcne, but have
no depth extent. Similar rocks intersected by the drilling
are only meore limy rich zones in the Moina Sandstone

sequence. Therefore, potential for an economic skarn gold
deposit on the grid is very lcw.

The gold =cil geochemistry by RGCE =zhows a strong position and
trend association with the "noisey" magnetics zone from CRAE's
ground magnetics. CRAE considered the zone to be a region of
fauiting and shearing associated with near surface
mineralisation. However, the magnetic highs in this zone
relate to calec-silicate and skarn type rocks with known
magnetite cccurrences. So the structural interpretation may
not be valid. What requires testing is if the rocks below the
soil gecchemical gold trend reflect the anomalism.

Even though no gold mineralisation occurred in the drill holes
that reflected the grades obtained on the surface, broad gcld
mineralised zones do exigt. These do appear tc be related to
particular lithologies.

Review of the Dolcoath Grid data is ongoing.
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4.4 WILMOT TUNNEL

The Wilmot Tunnel passes under EL 26/85 in the north

(Figure 5). In February 1988 an examination of the tunnel was
conpleted. An attempt was made to geologically map and chip
sample the walls. Magnetic susceptibility readings were taken
along its length. :

4.4.1 Surface Geology

Detailed surface mapping was undertaken pricor to the
tunnel's construction. A number of holes were drilled
along the proposed path. Several seismic traverses were
conducted to help anticipate ground condition problems.

A limestone sequence was located which had numerous large
voids. The planned path was relocated further to the
south to bypass this area. The surface geclogy covering
EL 26/85 has been compiled and plotted at a scale of
1:50@8 (Figure 5).

4.4.2 BEC Tunnel Mapping

Mapping of the tunnel by the HEC concentrated on
structural features, ground conditions and water
seepage. Stratigraphy and mineralisation were only
broadly considered. Figure 6 shows the tunnel geology
with a possible interpretation to surface. The section
of the tunnel in Figure 6 relates to Figure 5.

Only a confirmation of the broad lithelogical features
was able to be accomplished by the RGCE personnel during
their inspection. This was due to the time constraint
and a brown deposit which covered all of the rock
exposure. A significant feature cof the tunnel gecleogy is
the ccourrence of Cambrian rocks. Their western contact
would be regarded as a normal stratigraphic succession.
However, the eastern ceontact is faulted. Mineralisation
in the area is known to be related to structures.

4.4.3 Tunnel Sampling

Sample locaticns and assay results are in Appendix 2.

No results of any significance were returned. An
effective chip sample coverage was afflicted with the
same problems that the geclogical mapping had. Samples
were taken where abundant sulphides were observed£ Where
calc-silicate minerals and/or meore hornfelsic or shaley
units were encountered. Als¢c where a strong magnetic
susceptibility reading was recorded.

Figure 6 shows sample locations for the tunnel path in
Figure 5.
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4.4.4 Magnetic Sﬁsceptibility

kA Geoinstruments Susceptibility Meter JH-8 was used.
This gives values at x10% S.I. units. BSee Figure 6 for
a profile of the readings. They are listed in Appendix
3. PReadings were taken on the southern wall at 19 metre
intervals from chainage points (every 188 feet). Spikes
in the quartzite may relate to magnetite bearing
calc-silicate zones which are known to occur in this
sequence. Spikes in the conglomerate may be related to
Cambrian fragments, or disseminated pyrrhotite or
magnetite. The Cambrian rocks show definitive high
magnetic susceptibilities. Possibly related tc magnetite
disseminated throughout.
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OVERVIEW OF MINERALISATION STYLES

Dr. Gregg W. Morrison, from James Cook University in
Queensland, spent two weeks in Northern Tasmania examining
gold occurrences. He was to give an overview of the
mineralisation styles observed at each occurrence. Then to
evaluate the bulk tonnage gold mineralisation potential.

A copy of his report is given in Appendix 4.

The Biggs and Narrawa Reward Workings were among those that
were examined in the area. From recconnaissance of the
workings Dr. Morrison concluded the simple process of surface
oxidation and gold enrichment is not entirely applicable
here. Many previous workers had suggested this as an
explanation for the grade drop-off with depth. He considered
a structural explanation was suggested due to observations of
ore shoot geometry and surface grade distribution. This
involves the formation of small, shallow plunging ore shoots
being formed where the shear zone is refracted when
intersecting beds of varying competence at low angles.

Plotting of assay data for holes ND1 & DG1 shows a strong
overall element zoning pattern. (Figure 7 for RND1).
Examining the core in relation to the geochemical associations
generated suggested distinct contreois on gold distribution
existed. This may lead to the identification of a "gold
cerridor" in space and time. Geochemical associations
returned for drill holes ND2Z and ND3 (Figures 8 & 9
respectively) do not display such a clear cut metal =zonation.
These holes were examined later by RGCE, and there appears to
be a much greater overprinting character. What can be
concluded frcem these, however, is that there has been more
than one gtyle of mineralisation over time.

If the suggested structural control or something similar
exists, expleoraticn for these tvpe of deposits will be
difficult.

For the Moina area, Dr. Morrison concludes the best targets
are in situaticns where Pb-Zn-Bg vein/replacement deposits are
overprinted by Ru-bearing greisen veins. He considers the
locus of these deposits to be adjacent to NW trending shears
and faults cutting carbonate rocks and intruded by F-poor
plugs or dyvkes.



G0

&2
Ve
<o
&0

RGC EXPLORATION PTY. LIMITED ]

14.

GOLD-SKARN POTENTIAL

A report was submitted by Lawrence D. Meinert of Washington
State University. (Appendix 5). He spent a couple of days
looking at skarns in the Renison and Moina regions.

Larry has undertaken detailed examinations of gold skarms in
North America. He considers that the Stormont Bismuth Mine
skarn has the mineralogical features which reflect the
greatest potential for producing an ecconomic gold deposit.
However, he believes the composition of the associated pluton
is a limiting factor in leocating large deposits. The plutons
should be more mafic and oxidised.
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REGIONAL GEOPHYSICAL APPRAISAL

Dr. D. Leaman of Leaman Geophysics in Hobart is currently
studying the magnetics and gravity data over the Moina area.

The first phase report on the magnetics has been received
(Appendix 6).

The magnetics data offers a good deal of information on the
structure in the area. A conjugate set of NW-SE and NE-SW
structures have been identified. The northern wedge
intersection zones caused by these structures relate to known
mineralised locations when associated with an E-W trend. The
E-W trend is thought to represent transform faulting in an old
rift environment.

The data infers the presence of a concealed Cambrian mafic
suite that appears to be widespread throughout. The Tertiary
basalt is variable in character. The suggestion is that it
may only be patchy and thin. Generally less than 58 metres
thick.

Little evidence of alteration is apparent. The interpreted
Cambrian mafics could be contact metamorphosed Cambrian
felsics.

Known mineralisation appears to be concentrated on reactivated
(Devonian) boundaries or structural trends. Many deposits
have a possible magnetic expression. Also, a number of
unexplained expressions have been noted.

The next phase report will be on the gravity data. To enhance
this study, the Department of Mines took gravity readings in
the area at 250 locations for RGCE. A listing of the data
obtained is in Appendixz 7.

Figure 1@ shows the new gravity stations and Shell's
aeromagnetic coverage on the 1:25000 Cethana Sheet.



RGC EXPLORATION PTY. LIMITED

-3
&2
[y
CD
Do
2

lé6.

CONCLUSIONS AND WORK PROPOSED 18B8/89

The old workings in the area have highlighted the structural
control on mineralisaticon in the area. Most lodes are quartz
veins containing wolframite, cassiterite, molybedenite and
bismuth minerals with sulphides and gold being widespread.
These are the brittle greisen veins referred to by Roberts
{1987).

The drill holes completed to date have identified broad gold
mineralised zones which are not readily correlateable with the
known high grade gold values cobtained from the Higgs

Workings. Figure 11 gives an impression of controls on the
formation of a high grade gold mineralised zone. Certain
lithologies appear to have an affinity for geld. The
intersection of these lithologies with a major feed structure
may localise mineralisation in a shallow plunging reef.
Drilling is planned tc test this interpretation.

Continued assessment of the data accrued in the previous
Annual Reports is ongeoing. The gold geochemistry trend
parallelling Narrawa Creek requires follow-up. B&As does its
relationship to the noisey magnetics zone identified in the
ground survey. BAll of the drill hole information and the
Wilmot Tunnel geoclogy needs to be combined to enhance any new
interpretation.

The geophysical target recommended by Dr. J. Bishop {Roberts,
1987) requires drill testing. The regional geophysical
appraisal is ongoing. It is hoped to be completed by the end
of the ralendar vear =so that interesting areas highlighted
can be investigated during the current field season.

Reconnaissance exploration of the southern portion of the
licence will commence this field season. Regional mapping,
rock sampling and stream sediment sampling will he carried
out. Areas requiring more detailed study will then be
identified.

Expenditure for 1988/89 is expected to be $50000.
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RGCE Expenditure

= £h
§

APPENDIX 1

from December 1987 to August 1988

Item

Salaries, wages & on costs
Consultants & contractors
Assays

Stores

Vehicle/FPlant hire
Tenement Costs

Off:ce Costs

429
506
5p0@
8993

TOTAL $14493
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Wilmot Tunnel Assay Results
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APPENDIX 3

Wilmot Tunnel Magnetic Susceptibility Readings
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WILMOT TUNNEL MAGNETIC SUSCEPTIBILITY READINGS
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SUMMARY

Two weeks were spent on field visits and data review of the Moina, Lisle-Golconda, Mount
Horror, Henty, Beaconsfield, Lefroy and Mathinna gold occurrences of northern Tasmania. The
objective was &n overview of mineralisation styles and an evaluation of potential, particularly for

bulk tonnage gold mineralisation.

The Moina field is a zoned, polymetallic, deep subvolcanic intrusive system with wrigglité Sn
skarns (Moina), garnet-Cu-Bi-Au skarns (Stormont), structurally controlled vein-replacement
style Pb-Sn-Ag massive sulphides {(Round Mount} and greisen-type quartz veins with Sn-Mo, Mo-
W:Bi and Cu-Bi-Au variants (Higgs-Narrawa}. The most immediate potential for gold
mineralisation is in the garnet skarn at Stormont and in the area between Stormont and
Fletchers Adit. Deposits of this type are localised in Gordon Limestone adjacent to F-poor
cupolas of Dolcoath granite and are not clearly related to regional or local structures. For the
field as a whole the best grass-roots target is the situation in which Pb-Zn-Ag vein/replacement
deposits are overprinted by Au-bearing greisen veins. The locus of these deposits is adjacent to
major NW trending shears and faults cutting carbonate rocks and intruded by F-poor plugs or
dykes. The best analogy is with the Leadville District of Colorado and the best target areas are

near Round Mount and the Bismuth Creek Fault at Moina.

The Lisle-Golconda field is also a deep subvolcanic porphyry system but developed entirely in &
clastic sediment host. The gold occurrences are poorly developed low sulphide quartz veins
associated with molybdenite, tourmaline and greisen style veins. The field as a whole may have

some potential for stockwork and breccia-hosted gold mineralisation.

The Mount Horror area contains a number of discrete plutonic quartz veins anomalous in W-
Sn-As-Bi-Ag-Au. They are interpreted to be related to the Blue Tier batholith and as plutonic
level equivalents of some of the Moina veins. Such an environment has little potential for bulk

tonnage gold mineralisation.

A briefl reconnaissance of the data and drill core suggest the Henly occurrence is polymetallic
semi-massive sulphide formed, at least in part, by replacement of carbonaie units that have been
incorporated in a major shear zone. The style of mineralisation and the element association do
not require precursor volcanogenic mineralisation or imply a significant intrusive input. The best
analogy is probably with Thompson-Bousquet or Hemlo and the Archean ‘break’ environment in
general. The Henty Fault is considered a crustal scale structure with good poteniial for more

discoveries of Henty style or more typical ‘break’ style mineralisation.

Beaconsfield ts a quartz-ankerite-sulphide vein associated with quartz-ankerite replacement
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bodies in a flexure between two major shears. A surprising {eature of the veins is the abundance
of banded chalcedonic silica and euhedral quartz crystals exhibiting explosion texture. These
textures suggest formation at shallow crustal levels from a boiling hydrothermal fluid. The
mineralisation could represent an epithermal level expression of deep crustal metamorphic fluid
escaping up major structures of Taberraberan or younger age. Analogy with active warm springs
on the Alpine Fault of New Zealand suggests even the Tamar Fracture Zone could be the major
fluid conduit. If this could be established in fact then a new exploration model might be

appropriate.

Lefroy is a fairly typical example of a turbidite hosted, intermediate level, metamorphic gold-
quartz vein deposit. The ore controlling siructures are tension gashes between zones of axial
planar shear on Taberraberan folds. The best analogy is with the Hodgkinson Goldfield of North
Queensland where numerous small scale oreshoots are characteristic and alluvial production far

outweighs hard rock production.

Mathinna has a similar host sequence, vein character and origin to Lefroy but is centred on a
crustal scale structure that gives it a potential for larger orebodies or groups of high grade ore
shoots that might be mined in a bulk tonnage open cut. An analogy with the Jamestown and
Carson Hill developments in the Mother Lode District of California is warranted for Mathinna

and the concept may be applicable elsewhere along the Manganna-Forester belt.

The overall impression of northern Tasmania is of a wide range of deposit styles all formed as
part of the Taberraberan orogeny. The most important controls on the oreflields are the long
lived crustal scale structures or ‘breaks’ (Henty, Mathinna, Tamar) and intrusions emplaced at
subvolcanic levels. Smaller scale structures, particularly NW trending folds and shears and
associated tension frctures localise mineralisation in many of the fields but the best potential is
where combinations of structures, intrusions and host rocks with potential for replacement co-

exist.
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MOINA DISTRICT
. Moina is one of the principal mineral districts in north-centiral Tasmania better known for its
tin-fluorile occurrences than for its gold occurrences. Five days were spent visiting representative
occurrences in the district and graphic logging drill core from Higgs-Narrawa in an effort to
establish the distribution and timing of the various styles of mineralisation.
HIGGS - NARRAWA REWARD

An evaluation of bulk tonnage potential based on a reconnaissance of surface and underground
workings and graphic logging of two representative drill holes.

The Higgs and Narrawa Reward workings have produced approximately 28 kg of gold from
quartz veins and disserninations in sheared sandstone, siltstone, calc-silicates and porphyry dykes.
The old workings were limited in depth by a rapid fall off in grade that has been inlerpreted as
the transition from surface enriched to primary mineralisation. Similarly in the recent
exploration prograrnme encouraging results from rock chip sampling have not been duplicated in
drilling intersecting the shear zone approximately 100 m below the workings. There are two
possible explanations for Lhe grade drop off:

. . 1. Surface enrichment due to oxidation as suggested by most previous workers
2. Siructure conirolling small shoots with shallow plunge so that drill intersections
below old workings intersect the structure but not the ore shoot.

For the explanation based on surface enrichment there is strong support in the nature of the
workings the available assay data and the fact that similar features have been noted in many
other goldfields of northern Tasmania. However there are some puzzling observations:

1. Fresh sulphides are exposed near surface or within a few centimetres of surface in
many places suggesting oxidation is incomplete,

2. In all the drill holes there is strong depletion of all elements analysed including gold
down to approximately 30 m. The cutofl to anomalous grades is sharp and in ND1
and DG1 at least, below the level of even partial oxidation and distinctly below the
level of complete oxidation (<10 m).

3. Good surface gold grades are restricted to discrete patches {eg. main Higgs workings,
West Higgs) with only occasional good grades between.

These features suggest the simple process of surface oxidation and gold enrichment typical of
. the arid environment in Western Australia is not entirely applicable here.

A structural explanation is suggested by observations of ore shoot geometry and surface grade

-
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distribution. In the Higgs and Narrawa Reward workings the principal ‘reef’ is an irregular shear
zone striking NW and dipping approximately 70°NE and hence cutting bedding which has a
similar strike but shallower dip. The orientations of the walls of the workings and the
distribution of ore shoots suggest the low angle intersection causes refraction of the shear zone
where it intersects beds of varying competence at low angles. The geometry is consistent with
the process of Reidel Shear that gives rise to a complex of small, shallow plunging ore shoots.
This model is well documented for the Far Fanning deposit in North Queensland (Roy Kidd, BSc
Hons thesis, JCUNQ, 1985) where moderately plunging ore zones have been shown to consist of
numerous shallow plunging ore shoots with dimensions of a few metres by 10’s of centimetres.
Definition of ore reserves at Far Fanning was so difficult that eventually 5000 tonne bu]k; samples

were taken to establish overall grade and leachability (Elliot and Houtgraaf, 1986).

Plotting of all the assay data and features of the drill core on graphic logs for holes ND1 and
DG1 has demonstrated a strong overall element zoning pattern and distinet controls on gold
distribution. Although there is some duplication in DG1 there is & strong single pass zoning
pattern in ND1 from shallow Pb-Zn-Ag through Cu-Bi-Au (As, W) to Mo-W-Bi and Sn-Mo (As}
at depth. This is similar to the zoning pattern for the whole Moina field relative to the Dolcoath
granite and suggests that even dykes that are part of the system may telescope the whole zoning
pattern. In DGI1 the dykes themselves are sheared, and mineralised with the whole element
assemblage, suggesting deformation, intrusion and mineralisation are broadly contemporaneous.
Overprinting relationships suggest the deeper zones are younger and that the gold mineralisation
is most closely linked to the earliest stage of greisen alteration overprinting the Pb-Zn-Ag
mineralisation. H the zoning pattern and time sequence are more generally applicable then there
may be a distinct ‘gold corridor’ in space and time and on a variety of scales that may help focus

exploration.

For Narrawa and Higgs the complexities of variable surface grades, ore shoot geometry and
element zoning make definition of deep exploration targets difficult. The fundamental problem at
this stage scerns to be the depth extent of the good surface grades. This could be tested with a
programme of detailed surface rock chip sampling and drill hole sampling to a few metres or tens
of metres. Confidence in these results might justify a programme of shallow ore reserve

definition.

STORMONT-FLETCHERS ADIT

Surface and adit reconnaissance to evaluate potential for skarn orebodies.

The Stormont Mine and Fletchers Adit have produced approximately 3.6 t Bi, 3 kg Au and 1.8

kg Ag from garpet and magnetite skarns and basemetal veins in transition beds between the
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Moina Sandstone and Gordon Limestone. At the Stormout Mine mineralised garnet skarn is a
trough-shaped, bedding conformeble band underlain by shallow dipping magnetite-amphibole
skarn and dragged up against a fault which is at a low angle to bedding strike. The magnetite-
amphibole skarn is barren, banded and conformable to the underlying sandstone. 1t is interpreted
as a pre-mineralisation reaction skarn formed by exchange of components between thinly bedded
litmey siltstones and sandstones. The magnetite-amphibole skarn is variably overprinted by light
coloured garnet skarn close to its contact with the mineralised dark garnet (andradite) skarn.
The andradite skarn is coarse grained and granular with interstitial cavities with quartz,
chalcopyrite, bismuthinite and minor carbonate, epidote and amphibole. It contains relics of

amphibole-magnetite skarn which have been strongly overprinted by garnet. The andradite skarn

1s interpreted as a high temperature (+450°C) metasomatic infiltration skarn replacing massive
Iimestone and some adjacent interbeds. The lack of significant retrograde overprint or
greisenisation suggests the skarn formed close to a pluton and not adjacent to a pre or syn-

rnineral fault.

At Fletchers Adit old reports suggest the tested mineralisation is largely restricted to veins and
fault fillings cutting amphibole-magnetite skarn. In the wall of the adit bismuthinite is associated
with garnet and pyroxene skarn whereas amphibole-magnetite reaction skarn contains pyrrhotite
but no bismuth or gold. Geometric relationships suggest that if garnet skarn comparable to that
at Stormont is present here then it is higher up the hill above the adit but possibly near the open
cut from which Burns (1859, TDM Technical Notes p. 36) reports 3 m at 2.52% Bi and 7.1 g/t
Au.

The excellent rock chip assays and the disseminated nature of the ore make the Stormont-
Fletchers area an attractive exploration target for gold. The historic production grade of 7-10
g/t Au for 1% Bismuth is comparable to surface assays across the zone and the continuity of
grade at surface suggests good overall grade in the zone. Detailed mapping at the mine should
establish the exact geometry of the favourable skarn so that drilling can be optimised. Mapping
and a magnetetic survey should be able to pinpoint other skarn pendants in the Stormont-

Fletchers area.

MARINER GRIDS

On the Mariner 4 grid the principal rock type is K-feldspar-biotite-quartz porphyry interpreted
as an equivalent of the Cambrian Mount Read volcanics. Locally the porphyry is strongly
sheared and altered to sericite or silica-corundum-white mica/clay (pyrophyllite?, Kaolinite?) and
cul by plutonic? buck-coarse comb quartz-pyrite-chalcopyrite veins. Waork by Geopeko on
Mariner 1 & 3 grids has identified similar porphyry with sericite-clay and greisen alteration and

medium-fine comb quartz-pyrite-chalcopyrite-chlorite veins that are anomalous in Cu, Pb, Zn, Bi,
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As, Sn and Au. This geochemistry and the petrology done by Geopeko suggest the mineralisation

is of Devonian granite affiliation and that the porphyry itself might even be of this age.

There is no clear evidence for the intrusive or extrusive origin of the porphyry, but the alkaline
character suggested by the high biotite and K-feldspar phenocryst content and low quartz and the
paucity of volcanogenic mineralisation suggest this unit differs from typical Mount Read
volcanics. In most volcanic successions potassic, near-saturated volcanics (ie. shoshonites} post
date calc-alkaline volcanics, are more often subaerial and more typically contain epithermal
rather than volcanogenic mineralisation (eg. Emperor Mine in the Mba Volcanics Fiji).
Independent of the actual age of the porphyry there may be a potential in the unit for porphyry
and epithermal styles of mineralisation. This is reinforced by the presence of advanced argilii;:
alteration in some shear zones suggesting high temperature interaction of magmatic and meteoric
waters., This type of alteration and the alkaline volcanic association are typical of some
important gold districts {eg. Goonumbla-Peak Hill-Temora NSW) where early low grade gold
mineralisation is part of a porphyry Cu-Au system and higher grade Au-Ag mineralisation is

associated with silica and often enargite in zones of advanced argillic alteration.

OTHER STYLES OF MINERALISATION IN THE MOINA DISTRICT

At least three other styles of mineralisation are known in the Moina District:

1. Sn-rich veins and wrigglite skarns such as Tin Spur and Shepherd & Murphys.
2. W-Mo-Bi veins such as Squibs and Poveys.

3. Ag-Pb infill and replacement lodes such as Round Mount.

At Shepherd and Murphys granular garnet, pyroxene and wollastonite skarns and fluorite-
magnetite-vesuvianite wrigglite skarn with anomalous Sn, W, F, Be is cut by retrograde
amphibole-sulphide skarn with anomalous Zn., Cu, In, Cd, and Au, and by greisen type quartz
veins with anomalous Sn, W, F, Bi, and minor As, Mo, Cu, Pb, Zn. The skarn is essentially
conformable to stratigraphy but attenuated along major fractures. The primary skarn is
considered the equivalent of the Stormont skarn but has developed from an F-rich rather than
H20—rich fluid. The grcisen veins occupy E-W tension fractures adjacent to a major NW
trending shear. This geometry and vein style is comparable to that of the gold veins in the
Lefroy field and suggest that similar regional structural processes were in operation during
metamorphism and granitoid emplacement. Potential gold mineralisation in this environment is
not in the primary skarn, but in shallow Bi-rich portions of the greisen vein system, in strongly
retrograded skarn, and in possible replacement bodies adjacent to syn-mineral faults. It has been

suggesied that the Hugo skarn along the Bismuth Creek Fault might represent such a setting.

Ll
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The W-Mo-Bi occurrences are single or multiple greisen-quartz veins with coarse crystalline
waolframite, molybdenite and bismuthinite and locally anomalous W, As, Cu, Zn, Pb, Ay, Sn.
The veins typically occupy NW trending axial planar shear zones and cut Dolcoath granite as
well as Moina sandstone. The quartz is always milky and vitreous with medium to fine comb
texture and relatively tight packing. This texture, element association and geclogic setting is
consistent with a rmoderate to deep subvolcanic environment that is the logical depth extension of

the Narrawa-Higgs greisen mineralisation and more granite proximal.

Although not visited as part of this reconnaissance the Round Mount Ag-Pb occurrences are an
important extension of the conceptual model of the Moina District. Round Mount has produced
virtually all the Ag and Pb of the district as well as 1300 oz. Au and 71.3 t Bi from a series of
massive sulphide bodies and veins hosted in Moina sandstone. The massive sulphide bodies are
bedding plane gapes and partial replacements of silty horizons within tightly folded and thrust
faulted sandstone/siltsione sequences localised along NW trending axial planar shear zones. The
orebodies are a complex series of shallow plunging shoots consisting of pyrite and argentiferous
galena with sphalerite, chalcopyrite and bismuthinite in a gangue of milky quartz and siderite.
The best gold is associated with Bi-Mo and muscovite in the Ag rich ore suggesting it may in
part be a greisen overprint of the basemetal mineralisation. The interpretation is that these
bodies are essentially larger scale versions of the basemetal pods observed in the Narrawa and
Higgs drill core that were also overprinted by greisen style gold veins. The logical extension of
this hypothesis is that basemetal replacement bodies with overprinting greisen gold
mineralisation may be present in the Round Mount district where major NW trending faults cut
transition beds or Gordon Limestone. Favourable structures and stratigraphy may be present in
the vicinity of the Cockaloo Road and Machinery Creek or near Tin Spur Creek NW of the
Hidden Treasure workings. In the general model Tin Spur {Sn, Au) is the deeper portion of the
greisen part of the system and the Devonian gossan is an example of the Round Mount Ag Pb Au

mineralisation style.

OVERVIEW OF THE MOINA DISTRICT

The Moina District is a classically zoned polymetallic deep subvolcanic system that is somewhat
unusual for its combination of Sn-W-Mo-Bi, Cu-Bi-Au and Ag-Pb-Zn element associations. All of
the mineralisation, possibly even including that on the Mariner grids, is associated with cupolas
of the Devonian Dolcoath granite. Emplacement of at least early dyke phases of the granite
overlaps axial planar shear on NW trending anticlines that is considered part of the Taberraberan
Orogeny. The NW trending structures are the principal locus of mineralisation but NE and E
trending tension structures formed by shear movement on the: NW structures also host
minerlisation. Greisen veins, the most common style of mineralisation, cut granite, porphyry,

Moina sandstone, conglomerate, skarns and massive sulphides. The skarns are developed in
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transition beds as well as massive Gordon Limestone whereas the massive sulphide occurrences
are gapes in siltstone beds, partial replacements of sandstone and pods of retrograde skarn.
There are no well documented occurrences of greisen stockworks or hydrothermal breccias which

might be expecied in such a system.

The overall element zoning pattern away from the granite is also the general mineralisation

sequence {rom voungest to oldest:

Sh-w — W-Mo—Bi — Cu-Bi-Au — Ag—Pb—In

In detail however, there are several stages of mineralisation in particular early? high
temperature skarns related to F-bearing cupolas (Moina Sn) and OH-bearing cupolas (Stormont
Au-Bi) are likely overprinted by retrograde assemblages (including Round Mount type Pb-Zn-Ag
massive sulphides) and greisen veins with a Sn-W or W-Mo-Bi character. Gold mineralisation is
in two distinct associations - early high temperature Cu-Bi-Au skarns (Stormont) and later
moderate temperature greisen veins also with a Cu-Bi-Au signature (Narrawa-Higgs). There is
immediate exploration potential at the Stormont mine and in the Stormont-Fletchers Adit area
for moderate tonnage skarn gold mineralisation. In the greisen association, veins are dominant
and many of the occurrences are likely to be small high grade pods. However the coincidence of
greisen veins in major structures with podiform sulphide bodies as suggested for the Round
Mount area holds a polential for high grade moderate to large tonnage orebodies. The ideal
situation would be to have a small greisen type cupola emplaced near a major structure that
juxtaposed clastic and carbonate sediments. The best analogue for this environment is the

Leadville District Colorado (Thompson, 1981; paper attached).

7
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LISLE-GOLCONDA

. Evaluation of grarnitoid-porphyry models and bulk tonnage potential based on brief visits to the

Panama vein deposits and Lisle alluvials.

In the Lisle-Golconda area workings were predominantly alluvial-eluvial but sourced in the
contact aureole of a Devonian biotite grancdiorite imtruding sandstone and silistone of the

Mathinna Beds. Brief reporis in the literature emphasise the following features.

1. Veins occur in the granodiorite and sediments but are concentrated in the contact
aureole.

2. The veins were typically narrow, isolated and discontinuous.
3. Ore shoots were high grade but so small and irregular as to be generally uneconomic.

4. Veins were predominantly barren white buck quartz with cross-cutting fine comb
quartz and fractures containing sulphides and gold.

5. Sulphides were generally sparse but dominated by pyrite, arsenopyrite and
chalcopyrite with minor Jocal galena and sphalerite.

6. Quartz-ltourmaline-molybdenite veins occur in the granite. Greisen alteration and
vein fill were seen in quartz samples at Lisle and kaolinite alteration (?weathered
. greisen} is also referred to.

-1

. Reports of sandstone hosted gold mineralisastion may represent fracture fillings in
brittle or permeable beds adjacent to veins,

8. Gold fineness is reported as low or around 750 for quartz samples but very high for
alluvial gold. Texture and distribution of the alluvial gold suggest it may have been
derived from surface reprecipitation following breakdown of sulphides in quartz veins
{Marshall, 1969, Pipers River Explanatory Notes, p. 106)

This combination of features is suggestive of a porphyry to shallow plutonic environment and a
magmatic source of mineralisation. Some analogy might be made with the general environment
of the Moina district. The possibility of sandstone or granodiorite hosted stockworks similar to
Salave Spain has already been suggested by Mel Jones. Ground checks of the reported
disseminated mineralisation particularly Bessells Reward may be worthwhile. The possibility of
hydrothermal breccia hosted mineralisation (c.f. Kidston) might also be entertained. The overall
feeling from the descriptions and field visit is that the hydrothermal system as a whole is poorly

developed and that the intrusive body is a shallow pluton rather than a porphyry plug.

P
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MOUNT HORROR AREA

An evaluation of the potential for bulk mineable gold mineralisation related to intrusive rocks
based on a field reconnaissance of the Gorge Creek Tungsten prospect and Mount Horror

arsenopyrite occurrence,

At the Gorge Creek Tungsten prospect widely spaced discrete quartz veins 20-120 mm thick cut
hornfelsed sandstone, siltstone and shale in the contact aurecle of the Blue Tier Batholith. The
mapped width of the contact aureole {approx. 2 km), the spotted nature of some hornfels and the
lack of obvious hydrothermal alteration suggest the area is underlain at moderate depth (approx.
500 m?} by the shallow dipping surface of a pluton. The veins themselves consist of tightly
packed coarse euhedral-subhedral glassy-milky quartz grains with coarse oriented laths of
wolframite and minor inierstitial pyrite, arsenopyrite and chalcopyrite. Assayed high grade
samples (Hermann, 1987, GFEL report EL17/86) are also anomalous in Sn, Bi, Au but not in
Mo, Ag.

The Mount Horror arsenopyrite prospect is a prominent lode up to 2 m wide of silicified sheared
and brecciated metasediment with patches, infill and veins of euhedral buck quartz with scattered
euhedra of arsenopyrite and minor pyrite. Assayed chip samples (Hermann, 1987) have

anomalous As, Sn, Ag, Au and variable W, Bi.

The geologic setting, vein style, plutonic buck character of the quartz and element assemblage
are consistent with a magmatic-plutonic origin for the mineralisation and a genetic relationship
to the Blue Tier Batholith. In similar systems elsewhere {eg. Chillagoe tin depqsits) veins, shear
zones and high temperature skarns are the only common mineralisation styles and gold is a minor
component associated with bismuth sulphides and chalcopyrite. Consequently it is considered

that the Mount Horror area has limited potential for bulk tonnage gold mineralisation.



»,}
Do
e
e
e
Ay

11

BEACONSFIELD

A reconnaissance of reefl intersections in holes BIl, 10, 12B and 15 to interpret the

mineralisation style and evaluate the possibility of replacement style ore elsewhere in the field.

The Beaconsfield deposit produced 26.15 tonnes of gold at an average grade of 24.7 g/t from
quartz-carbonate veins hosled in Ordovician siltstone and limestone. The reef structure is a
sinusoidal flexure partly bound by shears cross-cutting a thrust faulted sequence that includes
ultramalic rocks as well as Cambrian and Ordovician sediments. There are no significant late
intrusives in the sequence and quartz-ankerite-sericite-pyrite alteration appears limited to the reef
structure. The reel structure includes crystalline ankerite-quartz that is at least in part a
replacement of the host rocks. It is cut by quartz-ankerite sulphide veins and vein breccias that
host essentially all the ore. The sulphide assemblage is dominated by pyrite and arsenopyrite
with minor galena, chalcopyrite, low Fe sphalerite and tennantite. The gold is predominantly
free and occurs as pale fine inclusions in pyrite or as orange coarse grains in fractured pyrite and

quartz.

The distinctive feature of ore intersections studied is the nature of the quartz veins. The veins
are irregularly distributed and quite variable in thickness, orientation and carbonate content.
Only two varieties of quartz are evident - massive tightly packed fine to coarse euhedra
characterised by ‘explosion texture’ and microcrystalline, almost chalcedonic, banded quartz.
The ‘explosion texture’ consists of alternating zones that are white and fluid inclusion-rich or
clear and inclusion poor disposed both concentrically and radially relative to crystal centres. This
texture is only reported from epithermal systems where it is interpreted as a product of
fluctuating boiling conditions. This quartz occurs in discrete veins which host much of the coarse

free gold, as patches within replacernent ankerite and as bands within the microcrystalline quartz.

The overall interpretation based on the quartz texture, sulphide assemblage, gold distribution,
alleration and structural controls is that Beaconsfield formed at shallow crustal levels from a
boiling hydrothermal fluid. Given the lack of evidence for intrusive activity and the overall
structural environment it seems possible Beaconsfield represents a very shallow expression of a
dominantly metamorphic system possibly similar to the modern warm springs on the Alpine
Fault of New Zealand (Dave Craw, paper in Proceedings of Pacrim Conference, 1987). One
suggestion based on the New Zealand experience is that the mineralisation could be any age
Taberraberan or younger - possibly even related to fluid escape up the Tamar Fracture Zone. A
survey of fluid inclusions, dating of alteration sericite and a review of the New Zealand
melamorphic-epithermal story may help confirm this somewhat unusual interpretation of
Beaconsfield and open up new possibilities for exploration in this area. For example, 8 Tamar
Fracture Zone age would open up possibilities of vein, stockwork, breccia replacement and even

hotspring style mineralisation in the Permo-Triassic sedimentary rocks.

N
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MATHINNA

An evaluation of the concept that the ‘zone of close folding’ is a regional scale ‘break’ with a
bulk tonnage potential where stockworked quartzite and high grade shale hosted veins occur

together. Based on a reconnaissance of the Jubilee and New Eldorado workings.

The Mathinna Goldfield produced 270,895 oz of gold at an average grade of 0.856 oz/t from
quartz veins hosted in siltstone and sandstone of the Mathinna Beds. The host rocks are folded
with axial planes striking NW, and a strong cleavage striking NW and dipping SW. The
mineralisation is localised around and partly in 400 m wide ‘zone of close folding’ characterised
by numerous tight folds and strong, crudely axial planar shears. The field is characterised by
small discontinuous reefs with an overall random orientation but local preferred orientation
crudely parallel to shearing (eg. Jubilee), in late NE trending faults (eg. Golden Gate) and in
other cross faults (eg. City of Hobart). The impression gained from the Jubilee and New
Eldorado is that the latest and most brittle stage of deformation was the mineralising event, that
intersections of such structures ofien localised shoots and thal such mineralisation could
overprint sheared siltstone, silicified and brecciated sandstone and early saddle reef type quartz
veins. The apparent randomness of the mineralised structures and the generally small size of the

shoots (approx. 100-1000 tons) made underground exploration extremely difficult.

The quartz veins themselves consist of white to glassy crystalline buck quartz cut by veins of
very fine delicate fibre quartz, networks of millimetre scale spider veinlets and sulphide-bearing
fractures. The impression from the literature ijs that most of the gold was free but associated
with the sulphides which made up 1-1.5% of the quartz sent for crushing. Arsenopyrite and
pyrite were the principal sulphides but chalcopyrite, galena and sphalerite were also present and
considered the best indicators of grade. Gold fineness estimated from assays presented by
Finucane 1935 (TGS Bull. 43) is probably 820-920 which is typical of the Mother Lode-Charters
Towers Lype orogenic deposits in the classification of Morrison & Rose 1987 (AMIRA NQ Gold
Project Final Report).

The overall characteristics of the field are consistent with the orogenic model recently developed
for the Charters Towers, Mother Lode and some Archean deposits. The concept is one of deep
crustal metamorphic and mantle derived fluids channelling up crustal scale sutures and
precipitating largely in the brittle and brittle-ductile regimes in response to wall rock interaction,
overall declining temperature and the development of structural traps. Granitoid plutons may be
broadly contemporaneous with mineralisation in this setting and may provide heat that
concentrates and focuses fluid flow, but they are neither essential to mineralisation nor the major
source of ore components. In a situation like Mathinnae where the only host rocks are clastic

sediments structural rather than chemical controls are of prime importance.
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Historically this class of depasit is characterised by single quartz veins with high grade shoots
rather than bulk minable styles of mineralisation. However, the recently developed Carson Hill
. and Jamestown open pit mines in the Mother Lode district are attempting to bulk mine groups of

widely spaced high grade quartz veins localised in a major structure containing sheared rocks
with low grade gold (see attached papers). Such a model may be applicable in the zone of close
folding at Mathinna and elsewhere along the Manganna-Forester belt. Attractive sites are zones
of intersection between the major structure and cross-structures (eg. intersection of NW and NE
structures south of Golden Gate) particularly where a combination of shale hosted high grade

veins and sandstone hosted stockwork veins may be present.
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LEFROY

Attempted classification of mineralisation type based on a brief reconnaissance of dump

material and a literature review.

The Lefroy Goldfield produced 172,075 oz Au at an overall grade of 1 oz/ton from a series of
guartz reefs hosted in sandstones and siltstones of the Mathinna Beds. The sediments strike 330°
and dip 30-45°W and have generally open Tolds with axial planes parallel to strike. The reefs are
within a north-northwest trending corridor of soft ground and occupy a series of parallel fractures
striking east and dipping south. Ore shoots have a predominantly shallow westerly plunge. The
reel geometry is consistent with formation in tension gashes formed by axial planar shear.
Massive vitreous white buck quartz occurs in the fractures and shear zones but is barren.
Mineralised quartz is localised in the fractures particularly footwall or hangingwall adjacent to
and cutting buck quartz. The mineralised quartz is vuggy holocrystalline fine to medium comb

with fine fractures and infill of stibnite and pyrite rarely with chalcopyrite and arsenopyrite.

Although detalled information is sparse the structural controls, quartz types, element
association, apparent. scarcity of basemetal sulphides and silver, and high but variable gold
fineness are consisient with the orogenic class of deposits typified by the Mother Lode, California;
Bralorne, British Columbia; and Charters Towers, Queensland deposits. The low sulphide, low
basemetal Sb-As-Cu association is typical of some sediment-hosted orogenic vein deposits in the
Hodgkinson Field, Queensland and Otago Schist, New Zealand. A derivation from predominantly
metamorphic fluids at intermediate crustal levels seems likely for these deposits. Such deposits
are generally best known as sources of major alluvial fields and few have developed bulk tonnage

deposits.
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HENTY

An attempt at classification of deposit style and origin based on brief discussions concerning
regional and deposit geology, a reconnaissance of the fault zone in hole HP4 and a reconnaissance

of the ore zone in several drill holes.

The Henty Fault Zone is likely a crustal scale structure with significant strike-slip
displacement. The lithologies included in the Henty River Sequence (ultramafics-gabbro-mafic
volcanics-greywacke-siltstone), their attenuation along the Fault Zone and the possibility of a
partial correlation with the Farrell Slate suggest the Henty Fault Zone could originally have been
a major suture with oceanic crust separating two continental blocks capped with volcanics. The

likely deformation history in such a sequence would be:

* Early isoclinal folding and thrusting possibly partly overlapping with sedimentation
and volcanism.

* Strike-slip feulting following closure of the suture, deep erosion and formation of
fault-controlled conglomerates.

* Tensional faulting following relaxatlion of siress.

In this mode] the strike-slip faults might be expected to cut at least the lower part of the Owen

Conglomerate sequence and hence may be comparable to the Great Lyell Fault.

The fault rocks in hole HP4 have crush, shear and weak myJonitic fabrics suggesting multiple
reactivation in the brittle-ductile transition and brittle deformation regimes. In the majority of
shear related ore deposits this is the mineralised zone. For example at Hemlo, mylonites of the
ductile zone are not mineralised whereas the brittle-duciile transition is. At Henty the weak
mylonitic fabric is overprinted by the shear and crush zone fabrics. In the ore zones pyrite-silica
and vein mineralisation is overprinted by barren yellow sericite-green (Cr?) mica alteration with

shear fabric. This suggests the mineralisation timing is belween the mylonite and shear events.

The massive pyrite of the ore zone has two textural varieties. The more common variety is
massive to weakly banded fine crystalline pyrite with a vague rectilinear pattern of prismatic
clots of quartz-carbonate (eg. T8945). The other variety is well laminated or banded with
alternating fine pyrite layers and clastic silica-sericite layers (eg. T8948). Observations on
samples of semi-massive pyrite and weakly pyritic rocks suggest the more massive blocky pyrite is
a replacement of partly silicified carbonate rocks (eg. T8946) and the banded pyrite is a
replacement of the volcaniclastic rocks. The extension of this idea is that the thick carbonate
unit in HP13 is in fact the precursor of both the massive blocky silica-carbonate rock (‘chert’)
and the massive blocky pyrite in the ore zone. It is thus possible that the ore is related to

deformation and replacement rather than to pre-existing volcanogenic mineralisation.
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Gold is reported from a variety of settings within the ore zone. The main styles noted in the

core and accompanying mineragraphic reports were:

* 5-10 um particulate gold associated with chalcopyrite and to a lesser degree galena,
sphalerite, tetrahedrite and bismuth/bismuthinite and interstitial to massive granular
pyrite (eg. T8819).

3-5 um gold associated with chalcopyrite in carbonate-quartz-chalcopyrite- pyrite-
sphalerite-tetrahedrite veins cutting network pyrite veinlets in partly silicified
dolomite (T8946)

¥ 2.7 um free gold grains imbedded in quartz-sericite shears cutting silicified dolomite?
{T5880). The same rock also contains stringy shears with chalcopyrite-pyrite-galena
{T5879) and gash veins and breccias with purple fluorite or calcite-fluorite-sphalerite
(T5880) but these do not appear to contain gold.

While this review may not be complete there is a suggestion of the following sequence of events

in the Henty Faull Zone,

1. A brittle-ductile shear zone juxtaposing volcaniclastic rocks with a lens of shale-
carbonate-jasper.

2. Variable silicification of the carbonate accompanying shearing of all rock types.

. 3. Shattering of silicified rocks and shearing of unsilicified rocks leading to gash vein

) infill and replacement by quartz-carbonate-pyrite-chalcopyrite - galena-sphalerite-

tetrahedrite-bismuth-bismuthinite-gold. Late fluorite-carbonate-sulphide veinlets and
chalcopyrite-pyrite-galena shears.

4. Shear overprint with yellow sericite-green Cr mica x carbonate, pyrite.

This sequence of events, the styles of mineralisation and the element associations require neither
precursor volcanogenic-exhalative mineralisation nor late intrusive input to account for gold
mineralisation. An analogy to Archean ‘break’ type mineralisation (eg. Thompson-Bousquet,
Hemlo) is probably more valid conceptually and is supported by the restriction of mineralisation
to strongly deformed rocks, the regional significance of the Henty Fault Zone, and the presence of
Cr mica-sericite alteration. The paucity of crystalline quartz does not allow a classification of the
deposit by the quartz method but microprobe analysis of gold composition and a reconnaissance
of fluid inclusions may be of interest. For example, the combination of high gold fineness (+900)
and low salinity CO,-bearing fluid inclusions would favour a2 metamorphic-break model, moderate
gold fineness (400-800) and moderate salinity low CO, fluid inclusions would favour a

volcanogenic model {cf. Morrison & Rose, 1987 AMIRA NQ Gold Final Report.}
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OTHER OCCURRENCES NOT VISITED

The Cygnet occurrences on the south coast are interesting for their association with Cretaceous
alkaline (shoshonitic?) intrusions and for reports of dykes and sills, tuffaceous breccia (diatreme?
at the Mt Mary Mine) and chalcedonic or opaline silica (Martins Show). The suggestion is of a
very shallow porphyry-epithermal environment that might have bonanza or bulk tonnage
potential. It is also of interest that other occurrences associated with post tectonic alkaline
subvolcanic intrusions (eg. Coronation Hill, NT and Allard Stock, Colorado) have notable

platinoids associated with gold.

There is an interesting note in Reid’s Bulletin on the Goleconda District (TSG Buli 37, 1926,
p-53) concerning the Whiting Prospect in the St. Patricks River area. Reid describes altered
porphyry dykes hosting pyrite-arsenopyrite mineralisation and brecciated quartz bodies cutting
porphyry dykes with muscovite, pyrite, chalcopyrite, arsenopyrite and rich ruby silver ore. There
is a strong suggestion again of a shallow porphyry-epithermal mineralisation environment that

may have bulk tonnage potential.
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OVERVIEW OF NORTHERN TASMANIA GOLD
MINERALISATION

The review of the known siyles of gold mineralisation in northern Tasmania has allowed

definition of some specific exploration targets but there are some general concepts that suggest

other possible styles and areas of mineralisation.

1. On the metallogenic map of Tasmania there is a distinct lack of gold occurrences

within all the Precambrian blocks and in the Paleozoic rocks adjacent to the Rocky
Cape Block. 1In fact, with the exception of the reported occurrence near Corinna and
the by-product gold in the Cambrian VMS deposits, there are no gold occurrences
reported from rocks older than Ordovician. The simplest explanation 1s that the bulk
of gold mineralisation is related to the Taberraberan QOrogeny, that thinner crustal
segments with more younger Paleozoic strata are mosl effected, and thal some crustal
segments (eg. West of the Rosebery Fault) are less amenable to gold mineralisation.

.Many of the occurrences, particularly those with a metamorphic chacter are

associated with crustal scale breaks or lineaments (eg. Henty Fault, Beaconsfield area,
Manganna-Lyndhurst). Such structures are increasingly being recognised as the
fundamental control on much Archean (eg. Kalgoorlie, Hemlo) and Phanerozoic (eg.
Mother Lode) gold mineralisation. The distinctive features are: a broad zone with
helerogeneous strain; evidence of multiple reactivation in ductile and brittle regimes;
dominant brittle or brittle-ductile deformation regime during a major orogenic
episode; juxtaposition of vastly different lithofacies or ages; zones of concentration of
mafic and felsic intrusions; and local pervasive but often subtle alteration. The
current interpretation is that such structures are zones of concentration of the deep
crustal-mantle fluid which is responsible for mineralisation {Colvine et al., 1984, paper
attached). Possible structures of this type in northern Tasmania include:

the Henty-Great Lyell-Linda Fault System and extensions
the Rosebery Fault Systemn
the Arthur Lineament

the Tamar Fracture Zone and offshoots of thrusts at Beaconsfield and elsewhere
adjacent to the Badger Head Block

the Manganna-Lyndhurst zone of close folding and possibly similar NW trending
shear zones or sediment enclaves in granite as near Lefroy, Lisle-Golconda and
approx. 15 km NE of the Anchor tin mine.

Mineralisation in such structures can have the form of quartz veins, stockworks or
sulphide bodies. There are numerous examples, particularly in the Archean literature
describing regional to local scale exploration in this environment.

. An interesting feature of northern Tasmania is the apparent association of porphyry

and pluton level gold mineralisation with Sn-W-Mo granite systems. The concept of &
distinction between gold and tin granites in northern Tasmania (Klominsky and
Groves, 1970) may be partly applicable in that the tin occurrences are associated with
granites and some gold occurrences (Golconda, Lisle) are associated with
granodiorites. However, there are gold occurrences associated with tin granites (eg.
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Mt Horror) gold production from tin deposits (Aberfoyle, Storeys Creek) and
intimately associated Au and Sn-W-Mo occurrences (Moina). The critical factor here
which is also evident in a review of world literature is that significant gold
mineralisation only seems to be developed in subvoleanic porphyry systems and not in
plutonic systems. Plutons may host gold mineralisation but they are rarely
genetically related (Golding & Peters, 1987, Pacrim Paper on Charters Towers)

At Moina, high temperature skarns have tin mineralisation adjacent to fluorine-rich
cupolas (Shepherd & Murphy's) and gold mineralisation adjacent to fluorine-poor
cupolas (Stormont). Lower temperature greisen style mineralisation seems to have
Pb-Zn-Ag, Cu-Bi-Au and Sn-W-Mo variants (Higgs-Narrawa). Clearly there are some
areas with an overall polymetallic character and some that are Sn or Au dominant.
This 1s explained in the newer granite literature by the suite concept in which
different basement types melt to give different major and metallic element
associations. Consequently gold granites are localised in specific basement terranes
that may or may not have associated tin mineralisation.

[
oo

Of additional interest in northern Tasmania intrusive-relaled gold systems is the observation

that no stockwork, subvolcanic breccia diatreme or epithermal style occurrences have been

identified. There seems to be no good reason why they should not be.
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I. HIGGS ND1 DIAMOND DRILL HOLE GRAPHIC LOG AND

ey

NOTES

Methodology

Given good assay data for Pb Zn Cu Ag Bi Mo W Sn As Au identify element associations based

on coincident anomalies then test if these correspond to visible features in core.

accompanying graph paper log.

Identified element associations (purely emperical)

[

5

6

Notable zoning for hole in order listed where 1 is shallow and 6 is deep. This is simjlar to many

. classic zoning models and to the overall pattern relative to granite of the Moina field. Actual

. Pb-Zn-Ag (Sn), Pb-Zn (Ag, Cu)
. Cu-Bi-As

. Cu-Bi-W

. Au

. Mo-W-Bj (Sn, As)

. Sn-Mo {As)

relationship of gold however is a little unclear.

Styles of mineralisation and mineral assemblages

1. Pyrite fracture fillings and anastomosing veinlet network

2. Pyrite-galena-sphalerite-quartz (chalcopyrite} pods formed on bedding plane partings
in peletic rocks and as tension gash type climbing veins in sandstones.

3. Quartz-phlogopite-pyrite-chalcopyrite  {bismuthinite?, scheelite?, arsenopyrite?)
tension gash climbing veinlets.

4. Fluorite (pale purple)-phlogopite-pyrite-chalcopyrite-quartz irregular branching
vein]ets.

5. Quartz-fluorite  (purple)-molybdenite veinlets in quartzite and disseminations
associated with phlogopile in gritty gquartzite.

6. Quartz-wolframite-siderite-fluorite {dark purple-green}-pyrite 1-2 cm thick comb
quartz veins

7. Pyrite 2 molybdenite (arsenopyrite?) fracture fillings or veinlets

. Style 1 is fairly common in the upper part of the hole and particularly near the broken zone

(approx. 60 m) where the Cu-As {Bi) association is developed.
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Style 2 is recognisable wherever the Pb-Zn-Ag association is present.

Styles 2, 3, 4, co-exist in the Au interval (92-103 m) where Pb-Zn and Cu-Bi-W associations are
also present. Given that Style 2 has no Au elsewhere best guess is that Style 3 and 4 are gold-

bearing.
Styles 5 & 6 co-exist in the Mo-W-Bi zone whereas Styles 6 & 7 co-exist in the Sn-Mo zone

Cross-cutting relationships are fairly poor but the interpreted time sequence is:

1 =+ 2 — 3 4+4 —+ 54647
Relationship to Lithology

There is a suggestion of upward coarsening graded units of siltstone — fine sandstone —
interbedded siltstone/sandstone locally tubicular — massive sandstone — gritty sandstone —
conglomerate. There is no clear element association relationship to specific units but styles differ

with host rock grain size in particular:

* basemetal pods occur only as partings in silty rocks

* massive sandslones have veins and {ractures

* gritiy sandstones have disseminations due to matrix replacement

¢ climbing veins are common in interbedded units and at massive-bedded host contacts.
Relationship to Alteration

Silty rocks are locally dark brown due to hornfels biotite and bleached yellow to buff with some
amphibole or clinopyroxene along vein margins. Massive sandstones are naturally white-yellow
due to low mica content. Down to 94 m there is variable bleaching of silty rocks and no
particular relationship between the basemetal styles of mineralisation and alteration. Below 94 m
there is camplete bleaching and ljocal development of phlogopite-fluorite suggesting pervasive

greisen alteration in the Sn-W-Mo vein area.
Relationship to Structure

The only prominent faull zone in the hole is around 60 m. There is strong development of
pyrite veinlets and fractures in this area and a Cu-Bi-As association but the exact timing

relationships are unclear.

The Pb-Zn-Ag bedding plane pods correspond to gaps created by deformation in interbedded
sandstone-siltstone. In many places (eg. 91-85 m) they occupy the short limbs of meso-scale ‘Z’
folds. The overall relationships of the pods suggest Reidel Shear where the shear plane and

bedding strikes are at low angle and the differing competence of the beds causes gaping.

s
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Apart from the minor crumple folds there appear to be no significant variations in bedding

orientation in this hole.
Overall Feeling

Somewhat surprising suggestion from the phlogopite-flucrite association in the inferred gold
stage Lthat gold is ratlier more closely linked to the Sn-W-Mo greisen than to the basemetal
assemblage. This in turn suggests that the porphyry dykes and related steep structures may be
more important controls on gold distribution than the Reidel-type shears evident from surface

mapping and basemetal distribution.

The consistency of the zoning pattern in this hole with the overall zoning of the Moina field
(Sn-W — Mo-W-Bi — Bi-Cu-Au? — Pb-Zn-Ag) suggests a ‘gold corrider’ may be able to be
defined as a target for broader exploration. The position of gold within the zoning pattern needs

to be checked for the other Higgs and Narrawa holes before this model is applied.
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II. NARRAWA REWARD HOLE DG1

Plotted using a geochemical base then loocking for controls and relationships of gold

mineralisation for comparison with Higgs ND1. See accompanying graph paper log.

Geochemn plot identifies four mineralised zones with combinations of Pb-Zn-Ag, Sn-W-Mo and

Au partly in a broad zone of weak greisen Mo-W mineralisation.

The upper two zones near 30 and 40 m have Pb-Zn-Ag and Sn anomalies related to fine quartz-
sulphide climbing veins and quartz-feldspar greisen veins respectively. The lower zone is in part

hosted in a strongly sheared and altered porphyry dyke.

The main mineralised zone at 94-104 m is hosted in fine sandstone and siltstone. Mineralisation

styvles include:

1. basemnetal climbing veins in siltstone and sandstone
2. basemetal replacement of matrix in gritty sandstone
3. narrow quartz-mica-sulphide-gold? veins

4. wolframite-molybdenite-quartz greisen veins
These styles are comparable to those in the polymetallic zone in ND1.

The lower ore zone (140-150 m) is largely hosted by strongly foliated perphyry dykes and

includes

* basemetal climbing veins
* basemetal-pyrite replacement of feldspar phenocrysts

* quartz-molybdenite-mica greisen veins

Overall the styles of mineralisation and broad zoning pattern are comparable to Higgs ND1 but
there are multiple gold zones and porphyry host to mineralisation. Of particular interest is the
fact that the deformed porphyry dykes host basemetal, gold and greisen type mineralisation. If
the dykes are Devonian the implication is that all the mineralisation styles post date
emplacement of the dykes and that deformation was ongoing during dyke emplacement. These
close timing relationships give encouragement to the idea that mineralisation could be more

extensively developed in carbonate replacement bodies elsewhere.

oy
Y
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THE GEQLQGY AND DEVELOPMENT OF THE FAR FANNING GOLD DEPOSIT

by M. Elliottl and M. Houtgraaf2

1. Elliott Exploration Co. Pty. Ltd.

2. The Northern Queensland Co. Ltd.

Introduction

The Far Fanning gold deposit is situated 60 kilometres
south-west of Townsville (Fig. 1). Previous reccorded
production is 3756 tonnes returning about 1600 ounces of
gold. This has been taken from surface and shallow
underground workings scattered over the strike length of the
deposit of 1700 metres. The main production period was from
1895 to 1908.

Previous explecration involving extensive trencning and
sampling has been vcarried out intermittently since the
1930's, by Gold Mines of Australia (1932), Placer (1974),
Anaconda (1975), HMarathon (1980-81), Aberfoyle (1981-82), and
The Northern Queensland Company (NQC) (1983-present).

In 1980 Marathon under took an extensive drilling
programme to test the oxidised mineralisation. Over 200
percussion holes and - 7 diamond holes were drilled along
traverse lines spaced 29 to 103 metres apart covering a
strike length of around 1800 metres.

Marathon estimated a resource of 1l millicon tonnes
averaging 1 gram per tonne Au, using a 0.5 gram per tonne
cut-off.

NQC Evaluation

NQC reviewed all the available data and calculated
geological reserves of oxidised ore based on a 0.5 gram per
tonne Au cut-off at just over 500,000 tonnes averaging 2.3
gram per tonne Au. The base of oxidation is between 16 to 24
metres below the surface.

00 o /Wﬁ. Pt
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Further diamond drilling, trenching, sampling, mapping
geophysics, and bulk sampling (for metallurgical test work)
were carried out by NQC in 1985. By mid 1985, NQC management
were satisfied that a potentially economic gold deposit had
been outlined and commenced a more detailed evaluation
programme.

This programme mainly involved closely spaced shallow
airtrack drilling and trenching to prove up ore gver the
entire deposit for the first twoe 3 metre benches and to
assist 1in the design of the open pits. This work started in
November 1985 and was completed in February 1986. During
this time over 2900 metres of trenching, 1200 drill holes,
and 4000 assays had been completed.

Geoclogy and Mineralisation

The Far Fanning gold deposit is hosted by an alternating
sequence of feldspathic sandstone, arkose, minor quartzite,
with grey-green and purple siltstone of upper Devonian age

belonging to the Dotswood Formation (Fig. 2. It was
deposited in the Burdekin Basin, in & fluctuating continental
shallow marine environment. Sedimentation in the Burdekin

Basin unconformaply overlies an older granitoid basement
(Ravenswood Granodiorite Complex).

The deposit occurs near the intersection o©of an axial
trace of a broad regional open anticline and an east-west
trending lineament which links two Permo-Carbeoniferous aged
plutons set 26 kilometres apart.

Mineralisation at Far Fanning is controlled by tensional
fractures and breccias generated by drag folding. Folding
has resulted from movements along +the regional lineament.
This has produced a structurally disrupted zone up to a few
hundred metres wide. At Far Fanning the disrupted sequence
trends west to north-west and is characterised by open fold
structures at the eastern end of the deposit (zones 7 and §8)
and monoclines throughout the rest of the deposit (Fig. 3).

The deposit 1is delineated over a strike length of 1700
metres and is arbitrarily divided into 8 zones (Fig. 4). The
deposit consists of a number of ore lenses. These ore lenses
parallel and ¢ross cut bedding and vary in width from 2
metres to over 20 metres, They can be traced along strike
for distances of 10 to 200 metres, The overall dip of the
ore lenses 1is roughly normal to the direction of maximum

S | ?2
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steepening of the fold. Therefore although the beds 1in the
fold flexure mainly dip to the south (60 to 80 degrees), the
ore lenses dip to the north (35 to 50 degrees).

In detail ore lenses consist of:

* discontinuous mineralised fracture sets
* metric size clast supported breccia pods (Fig. 5).

An increase 1in the density of fracturing 1is evident
approaching the ore lenses. Sericite alteration and
silicification are most evident in the highly fractured
lenses, elsewhere alteration is weak to absent.

The highest grade and thickest individual mineralised
veins and breccias within the ore lenses tend to be parallel
to bedding. This is explained by bedding planes opening more
than any other plane of weakness during folding to form a
favourable and preferred site for ore deposition.

Mineralisation consists of gold set in vuggy, translucent
to milky coloured quartz and iron rich veins and breccias 1in
the oxidised zone. Gold is associated with pyrite and minor
arsenopyrite, galena, and chalcopyrite in the sulphide zone.
Gold 1is not readily visible and is commonly smaller than 200
microns which will assist the dissolution of the gold by
cyanidation and assist in high recoveries (70 to 80%). A
genetic model is shown in Figure 6. The fracture controlled
vein style of mineralisation supported by the open space
textures in the veins, and the limited extent of alteration,
suggests the gold was deposited at high levels in the earth's

crust by a fluid-poor mineralising system. The temperature
of the mineralising fluid is unknown, but the style suggests
an epithermal origin. The mineralising event probably

occurred during the waning stage of the emplacement of the
Permo-Carboniferous pluton in the region.

Selective Mining Method

The selective open pit mining method used at Far Fanning
is similar to that used in many other recently commissioned
gold mines in Western Australia.

For mine planning purposes, the ore lenses are described
as having intermediate to weak ore outlines. This style of
mineralisation contains significant 1low grade and waste
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material between high grade veins and breccia pods (Fig. 7).
This necessitates using small bench hneights (three metres)

and close spaced sampling to control grade. Internal
dilution and edge dilution is a major problem for grade
control. Internal dilution is included in reserve

calculations and an overall mining dilution of 10% is used to
allow for edge dilution,

Grade control in the pit 15 based on assay data and
geology. Ore is mined by excavator under the supervision of
the grade control geologist. Ore from the pit grading better
than two grams per tonne gold is nominated high grade ore and
directed to the crusher. Material in the one to two grams
per tonne gold range is directed to a 1low grade stockpile.
While in the process of mining, material of uncertain ore to
waste category may be mined. In this case the grade control
geologist will direct the material to a seperate stockpile
for further sampling to determine its status.

The ore is non-rippable and hence has to be drilled and
blasted. Waste is also drilled and blasted but 1its
suitability for ripping is currently under investigation. A
drill pattern of 2 metres by 3 metres with holes drilled at
minus 70 degrees to a depth of 3 metres is used. Holes from
every second drill 1line are sampled over the length of the
hole for grade control purposes., The effectiveness of the
grade control method 1is still under review while pit grades
are reconciled with later processed samples taken from the
crusher and the agglomeracor.

Samples are prepared on site and the pulps sent to NQC's
laboratory in Townsville, Samples undergo agua regia digest,
solvent extraction, and are determined for gold by AAS. A
two day turn arcund is possible for urgent samples.

Eight open pits were designed to remove ore to the Dbase
of oxidation, wnhich varies from 16 metres to 24 metres below
the surface. All mine plans are prepared at 1:250 scale.
The mine layout 1is shown in Figure 8.

Mine Construction

Construction of the treatment plant commenced in January
1986 and was completed in June 1986. The plant 1is designed
to treat 300,000 tonnes of ore per annum. The ore is crushed
to minus 12 millimetres and treated by NQC's cyanide
agglomeration heap 1leaching technique. The .first batch of

r
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gold from the plant was sent to NQC's refinery at Ravenswood
on the 12th of June.

The mine employs approximately 45 people of which 30 are
contractors who carry out mining, crushing, and leach pad

loading and unlocading. NQC manages grade control and the
leaching operation. Mining operates on two ten-hour shifts,
five days per week. Mining ore is restricted to the day
shift.

25
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GEOLOGY OF THE JAMESTOWN MINE ARECA

MOTHER LODE GOLD BELT
TUOLUMNE COUNTY, CALIFORNIA

By

P. H. Dohms, R. D. Hoagland
Condor Minerals Management, and
G. M. Algood
Sonora Mining Corp.

INTRCDUCTION

This paper has been prepared as an introductory document for
participants in the Society of Economic Geologists field trip to
the California Mother Lode, March 1 - 5, 1984, As such, it 1is
meant to present an overview of the deposits at Jamestown and to
offer wup some ideas for discussion. It is nolL meant to be a
definitive treatise on the origin of the Mother Lode ©ores, which
is a discussion we anticipate will continue for some years to
come.

The visit to the Jamestown Mine will involve stops at two of
Lhe four principal deposits, the Harvard and the Dutch-App
orebodies. Since exposures are somewhat restricted at the
Harvard, rather less time is planned there than at the Dutch-App.
Figure 1 shows the relative positions of these two deposits with
respect Lo the Crystalline and Jumper properties of the Project,
which will not be seen.

We would like Lo express our appreciation to the management
of the Sonora Mining Corp. for giving us the opportunilty to bring
the Society to these deposits. It is through exposure to
orebodies 1in the field that the Society gives 1ts greatest
service to ilts membership.

PROJECT HIISTORY

The Project began in 1977 with literature research by srtaff

of the Western lLxploration office of the New Jersey Zinc
Exploration Cempany in Tucson, Arizona. [ield reconnaissance
began 1in January, 1978 and the properties din the Jamestown
districlL were first wvisited in July of that year. Geologic
investigations and initial property acquisition consumed the
following year. Drilling began on August 1, 1979 and continued
until early November, 198l. During that Ltime, some 116,349 feet

of cuttings and core were drilled in 1137 holes.



Project engineering and feasibility studies continued through
1982. E[CEnvironmental baseline studies continued concurrently and
eventually lead to the preparation of an Environmental Impact
Report.

In June of 1982, Gulf + VWestern, the parent company aof New
Jersey Zinc Exploration, embarked upon a course that eventually
lead to the divestiture of all Natural Resource operations,
including the Jamestown Project. Agreement in principal was
reached with the ABM Group, the parent company of Sonora Mining
Corp., in late May, 1983 and the project formally changed hands
in mid-September of that same year. Since Lhat Lime, engineering
work and environmental and permitting reviews have proceeded at
an accelerated pace.

EOLOGY

The regional geologic picture has been well <covered by
Schweickert & Bogen (1983), by Albers (1981} and by Dodge, et al
{1983) and will not be repeated here. Suffice Lto say that the
Jamestown district lies along the historic Mother Lode, a major

crustal suture over 200 miles in length. This feature 1is
coincident, more or less, with rthe Melones Fault Zane, In  the
vicinity of the mines, the Lode separates essentially Paleozoic

argillites of the Calaveras complex on the east from a Mesozoic
island arc/ ocean floor crust complex on the west.

The deposits themselves present an east-dipping strataform
appearance. The typical  hanging wall rock is black Calaveras
phyllite with a strong slaty cleavage. Locally, the phyllites
nre strongly graphitic. Moving down-section through the zone of
mineralization and alteration, a foolwall of metavolcanics and/or
serpentinitic rock is eventually encountered. Regional strike in
the f[larvard - Dutch-App area is about N 30 W and dips average
about 55 degrees east at depth. Dips at or near the surface
within the weathering zone are somewhat steeper. Although they
are intimately asscciated, mineralization and alteration features
differ f{rowm property to properlty and will, therefore, be
discussed separately [or each mine,

MARVARD MINEC

Twe zouwes of mineralization are presenlk alb the Harvard Mine,
The Footwall zone lies below and in contact with the prominent
"Bull quarcz vein"™, This zone was the higher grade of the two
and has, therelore, been essentially mined out. It 1is associated
with chloritic and ankeritic wmetavolicanics and generally contains
moderate quantities of quartz-carbonate veining. Specimens from
Lhis zone can easily be collected on the dump of the #1 Shaft at
the Harvard.

R
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A second, lower grade, zone lies on the hanging wall of the
"Bull quartz". It is from this =zone that the majority of the
recently discovered ore at the Harvard has been developed. Here

the mineralization is closely associated with a fine grained to
dense siliceous pyritic carbonate rock which was given the field

name of "ankerite" (Knopf's "Grey Ore'). This rock alse 1is
cammonly laced with late white veinlets of coarse, euhedral
quartz and carbonate. Specimens of this material are rarely

found on the #1 Shaft dump.

Gold has been observed both megasccpically and micro-
scopically to occur inm its native form. In virctually every case,
when gold 1is observed megascopically at the Harvard, it 1is
associated with one of Lhe late white guartz-carbonate velnlets
mentioned above. In dts finer state (<300 microns), gold hss
been observed both in finely divided free particles din a variety
of rock types and, to a greater extent, in intimate association
with pyrite,

Pyrite is the only megascopic sulfide identified to date at
the Ularvard. Minor amounts of sphalerite and chalcopyrite have
been identified during microscopic examination. The gold-bearing
pyrite is commonly euhedral and fairly fine grained. Ore =zone
sulfide <contents vary up rto 10%Z but average nearer to 27.
Interestingly, pyrite appears lacking in the late gquartz-
carbonate veinlets,

No correlation has been recognized belween pyrite content and

gold content. Similarly, attempts Lo definitively correlate gold
content with any particular feature have failed and the old saw,
"gold is where you find it", turns out Lo have a great deal of
truth.

DUTCH-APP MINE

In order Lo save space, this section of the paper will dwell
on the differences between uvhe ltarvard and Dutch-App deposits and
anly bteouch Lightly on the similarities. As can be seen from the
illustrations, the most evidenl difference is in the composition
ol Lhe principal alteration zone. AL Lthe Dutch-dpp, rock
alteration is marked by enormous zones ol a peculiar rock termed
"Quartz-Ankerite-Mariposive”", or QAM. CGoed examples of this

material can be collected from the dump at the App shaft and in
Lhe rock faces immediatly south of that shaft.

The [lirst stop here will Dbe at the old Dutch Shaft. While
sowe iateresting rocks and artvifacts can be found here and many
picturesque photos can Dbe taken, this sktep is of more historic
interest than geologic. Most of the time available will be spent
in the vicinity of the App shaft where three distinct ore 2Zones
are well exposed i1n vcutcrop.
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At Quartz Mountain a highly graphitic phyllite of the
Calaveras complex 1lies to the east of the deposits. As the
uppermost of the three separate mineralized zones (the Heslep
Zone) is approached this phyllite becomes siliceous while still
retaining 1ts graphitic nature. Within the Heslep zone itself,
"ankerive" similar to that found in the hanging wall ore zone at
the Harvard Mine appears common. As can be seen by the
substantial surface workings, this zone received considerable
attention from the early day miners. The western boundary of
the Heslep ore zone is marked by the contact with the great
Quartz-Ankerite-Mariposite alteration zone of Quartz Mountain.

Quartz Mountain itself owes it existence to the presence of
this wide Quartz-Ankerite-Mariposite body. This body has been
mapped to be in excess of 1000 feet wide, while massive quartez
veins within it have been found in widths of wup to 80 feet.
Although most of this volume comprises very low grade
mineralization, within it is found the Middle ore zone.

The typical appearance of Quartz-Ankerire-Mariposite is of a
medium Lo coarsely crystalline light green rock laced with white

veinlets of late quartz-carbonate. The <color is derived from
Mariposite, a chromium mica. The other major <constituients of
this roclk are a medium ta ceoarse crystalline white to light grey
carbonate, again termed "ankerite'". This "ankerite" is
distinguished from the ankerilte at the Harvard by its —color and
grain size., Pyrite is nearly ubiquitous, though at a somewhat

lower concentration than at the Harvard.

The westernmost or App ore zone is localized within and
adjacent Lo a sliver of graphitic phyllite lying immediately on

the [cotwall of the prominent App quartz vein. Immediatly south
of the App shafrt, the ore expands inlo a Quartz-Ankerite-
Mariposile zone exposed on the {ootwall of the App vein. The

footwall of the App ore zone is the serpentinite exposed at the
App Millsite located to the west of Lhe shafr.

AL the Dutch Shafuv (approximately 1200 feet North of the App
Shaft) the App ore zone apparently pinches out. Here one large
ore zone, a conktinuation of the Heslep and Middle ore zones,
occurs wilthin a Quartz-Ankerite-Mariposite body.

The graphitic ore couwprises a signilicant percentage oif the

reserves al Lthe Dutch-App. This is in marked conlLrast to the
Marvard where graphitic ore is very limited. Ar the Dutch-App,
lesser wore gprade mineralization has also been found associated
willh zones of sericite schist, chlorite schist and, rarely, Lalc

schist. As at the Hlarvard, precise correlations of gold content
with observed geologic features 1is difficult except on the
broadest scale. Indeed, the exposures of Quartz-Ankerite-
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Mariposite near the App shaft are by no means uniformly
mineralized and some of the most striking outcrops are- quite
deficient in gold content.

ORIGIN OF THE ORES

Any genetic model of the Mother Lode type of gold deposit is
going to have +to be able to satisfy a number of compelling
questions. This section 1is intended ¢to raise some of these
questions, based on cur observations and those of others.,.

Ore grade gold mineralization has been found in rocks
considered to be alteration products of ©both hanging wall
assenblage argillic vrocks and footwall assemblage serpentines,
Knopf (1929) noted that the alteration =zones gradually cross the
stratigraphic Section downdip. Unfortunatly, the areas he
studied are not accessible and the scale of this feature (several
thousand feet) precludes easy testing by surface drilling.

The geometry of the deposits is also interesting. Ore shoots
mined in the past show similarities throughout the Lode in that
the longest dimension is steeply down dip. Mineralogies and

grades of ores mined from depths past 6000 feet are virtually
identical with exposures at surface where several thousand feet
of erosion since the Miocene has been documented.

Ore grade mineralization occurs within envelopes of large
zones showing late whirte quartz-carbonrate veining theought to

represent crackle and rubble brecciation. While visible gold 1is
known to be associated with these veinlets, pyrite is absent from
them in a very striking manner. Since most of the [irely

disseminated gold values are associated with pyrite, this lack is
peculiar.

SUGGESTIONS FOR FUTURE STUDY

A number of avenues ol investigation that would lead «to
greater understanding of these deposits lie open. This section
of the paper will atrempt to list sowme of rthese and outline nhow
their evaluation will be helpful.

Whole rock and vtrace element chemistry of the following rock
Lypes needs investcigation:

1. Unaltered, unmineralized hanging wall and footwall
assemblage rocks.

2. Mineralized rocks of the various alteration zones.

3. nmineralized rocks of the various alteration zones.
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4. Late quartz-carbonate veinlets, both gold-bearing and
barren.
5. The massive "bull quartz" veins.
Tihor and Crockett (1977), 1in a report of this type of work

at the mineralogically simiiar Kerr Addison-type deposits in
Canada, were able to draw some fascinating <conclusions regarding
the origin of the quartz-carbonate alteration.

Fluid inclusion work should be done, particularly in the
"bull quartz" and the late white quartz-carbonate veinlets.
Temperatures of formation of these rock types are needed before
conclusions regarding their origin can be drawn. This work could
also reveal data on the chemistry and origin of these ores.

Oxygen, carbon and sulfur isotope investigations are needed.
The oxygen data can provide leads on Lhe environment of origin of
the ores. The sulfur, especially in comparisons of ore-zone and

"country rock" pyrites, will be  exrtremely wuseful given the
intimate association of gold with pyrite in the deposits. The
carbon isotope studies, in conjunction with the chemical work

described below, will indicate whether the carbon was introduced
into Lthe system during mineralization, whether it was already
present in the form of graphite, or some combination of the two.

Information regarding the chemical compositions of the three
recognized principal <carhonates 1is necessary. Slight chemical
differences between tUthe "grey ore'" fine carbonate, the white,
crystalline carbonate of the Quartz-Ankerite-Maviposite and the
coarse, euhedral carbonate of the late white veinlets could have
profound implications.

RESERVES

The total measured and potential reserves (Patton, 1983)
total 24,762,500 wundiluted tons of ore averaging 0.065 oz.
Au/ton. Additional underground polential reserves total

12;920.000 tons of 0.136 oz. Au/ton average grade.

In addition, a coarse gold Factor of +17% will be added to
approxtmnate  gold not recovered by driiling. The «coarse gold
varies from mine Lo mine and the 172 is an average <£for the
overall project. It was derived frem Secnora Mining Corporations

bulk metallurgical test work.,

QRLE DEVIELOPMENT

Mining of these orebodies will be by standard open pit mining
procedures. Initial deveiopment will be pionecered by bulldozers
using hydraulic rippers. Staundard drilling and blasting will Dbe



employed for the more competent rock. The broken rock will be
loaded by front-end loaders and power shovels into 80 yd. dump
trucks. ©Ore will <then be hauled to the mill site west of the
Harvard mine area.

The mill will be sized to process 5000 t.p.d. The ore will
be crushed and screened before grinding. Most of the gold values
are within auriferous pyrite which will be concentrated by
floration. Any coarse gold will be recovered 1n a jig.
Metallurgical test work by Sonora Mining Corp. resulted in a 942
recovery of precious metal values. The gold-bearing concentrates
will be shipped out of state for smelting.

Once the Dutch-App and Jumper mines are brought on line,
there will be a crushing plant constructed at the Dutch-App site.
The crushed ore from here will be moved by «conveyer across Woods
Creek and Highway 49/108 to the mill site at the Harvard.
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Gold Corp
Start Up

Open pit mine and proc
100,000/125,0

THE MOTHER LODE C
central California, Sonora Go
Corp. is conducting a project r
quiring a capital expenditure «
about $32.4 million near Jamestow
in Tuolumne county to develc
precious metals deposits by open
methods and construct an ore pri
cessing complex for start up in O
tober. During the first year
operation, production of gold
estimated at 125000 oz., and 1t}
processing facilities are believed
be capable of producing more thz
300,000 oz. of gold annually wi:
costs running at $181 per ounce :
rank Sonora among the lower co
producers in North America.

At the site, which is 125 mijes ea
of San Francisco and 70 mil
southeast of Sacramento, 5000 toi
of ore per day will be processed
the concentraling facilities and lat
will be expanded 10 7000 tons p:
day. On Sept. 21, 1983, the minir
properties were acquired for $:
million plus a 15% net operatir
profits interest from The Ne
Jersey Zinc Co., a subsidiary -
Gulf & Western Industries In
Sonora Gold is part of ABM Minir
Group Inc., a Canadian firm hea:
quartered 1n Vancouver that
conducting through subsidiaries ¢
ploration and preproductic
development programs at sever
gold/silver prospects in the wesie:
U.S.

Mining properties bein
developed by Sonora Gold incluc
1826 acres purchased from Nt
Jersey Zinc plus additional acrea:
acquired by the company just we
of Jamestown. Contiguous pro:
erties include the Rawhid:




Project for Oct. 1984

Mother Lode

_ acilities with extraction of

of gold annually

Crystalline, Harvard, Duich-App,
Nyman and Jumper deposits
extending over a five-mile long by
one-half mile wide trending beit.

In the Jjamestown district, the
first major ore deposit developed
was the Harvard mine followed by
the Dutch, Sweeney and App-
Hestep. The properties were mined
to depths ranging from 600 ft. at the
Crystalline to 2300 ft. at the Dutch-
App deposit. Mining ceased at the
beginning of World War 1 but
resumed in 1934 when an increase in
the gold price brought renewed ac-
tivity to the districr.

Production continued wuntil
World War Il when a government
executive order terminated gold
mining operations, and the
Jamesiown district was dormant
unitil the mid-1970s when higher
gold prices spurred renewed ex-
ploration and evaluation of the en-
tire Mother Lode. Total reported
gold production of Tuolumne coun-
ty is 10,131,000 oz.

Activity of NJZ Starts in 1978

In 1978, the property acquisition
was commenced by New Jersey Zing
in the Jamestown district and was
followed by initial ground recon-
naissance and a detailed
geochemical sampling program in
1978 and 1979. Surface drilling
began in Aug. 1979, and by Dec.
1981 a wotal of 116,349 fi, had been
drilled in 1137 holes principally on
50 and 100-ft. centers. Presently
more than 1250 drill holes have been
completed. Most of the drilling was
on the Harvard and somewhat less
on the Dutch-App, with the re-
maijnder split among the other four

TromTT R SRR AP
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Old mine buildings dating from the 1915 to 1931 period al the Dulc

App  property situated in the

Corp.

properties.

Exploration conducted by New
Jersey Zinc identified lower prade
bulk 1onnage deposits of auriferous
schists interlaced in places with
quartz stockwork. Gold occurs in its
native state and also is associated
with pyrite. By early in 1981, con-
tinuing work included proving addi-
tional ore reserves and conducting
engineering Studies. About %9
million were spent by New Jersey
Zinc on exploration, feasibility
and development on these goid
properties.

About 16,000 samples represeni-
ing § or 10-ft. drill intervals were
assayed for gold principallv by the
atomic absorption method. Fire
assaying checks were performed on

future open pit

mining area of

all values over 0.06 oz. of gold per
ton by two laboratories.

Majority of the exploration was
bv rotary drilling and assaying the
recovered chips, with some core
drilling also conducted. Ore reserves
were calculated using a tonnage fac-
1or of 12 and a cutoff of 0.03 oz. of
gold per ton for sulfide ore and a

“onnage factor of 15 and cutoff of
0.02 oz. of gold per ton for oxidized

ore. A 0.025 oz. per ton cutoff
grade was used to calculate reserves
at the smaller Rawhide and Jumper
mines.

Proven ore reserves for open pit
mining are estimated at 24,762,500
tons averaging 0.065 oz. of gold per
ton, with an overall stripping ratio
of 3.48-10-1. Ore reserves suitable

SKILLINGS” MINING REVIEW —MAY 19 1984 PAGE 7
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Old headframe at the Harvard mine situated

middle cof

the open pit

itially by Sonora Gold Carp. in the Mother Lode.

for mining by the underground
method are calculated at 12,920,000
tons averaging 0.136 oz. of goid per
ton. Contained gold is calculated at
1,609.560 oz. and 1,757,120 oz.
from the open pit and underground
reserves, respectively.

Further potential exists along
strike, laterally and at depth in all of
the deposits. Ore reserves are based
on dnll results conducted by New
Jersey Zinc that included many
holes stopped in mineralization at
an average depth of 250 ft. Mining
plans call for ultimate pit depth of
900 ft. in each of the deposits that
contain 100,000,000 tons of possible
open pit ore reserves. Proven open
pit reserves are sufficient for 13
years at the projected initial milling
rate of 5000 tons of ore per day. It
is considered likely that the pro-
duction rate could be doubled at
some future stage of the mining
operation.

Harvard First Deposit Developed

The lease agreement requires that
the Harvard deposit be developed
initially by Sonora, and the ultimate
pit covering the Harvard and
Crystaliine orebodies is expected to
provide adequate reserves for a
mine production rate of 5000 ions
per day on a seven-day per week
schedule over a five (0 10-year
period. Further ore to feed the
5000-ton per day concentrator at
capacity would originate from the
Dutch-App orebody during the
same period and extend two to five
yvears bevond. Additional feed
would then be required from the
Jumper and Rawhide deposits,

The preliminary pit outlines are
based on a 45° mining slope to an
average depth of 250 ft. If this can
be increased to the pianned 50° to
55°, the ore reserve will be expanded

PAGE B—MAY 19, [984—SKILLINGS' MINING REVIEW
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substantially without seriously af-
fecting the ore-to-waste production
ratio. Just to a depth of 375 fi_,
there would be a 50% increase in
mineable open pit ore reserves. Blast
hole drilling will be with large rotary
machines, and broken ore and waste
will be loaded with diesel-powered
shovels and large rubber-tired front-
end loaders into 85-ton capacity
trucks.

Ore will be hauled to the 5000-ton
per day capacity flotation concen-
trator situated on the west side of
the Harvard mine that will operate
on a J60-day per year basis. Flota-
tion concentrate containing 2 oz, of
gold per ton and 2.4 oz. of silver per
ton will be leached, with gold in the
resulting solution recovered by elec-
trolysis to extract 99.9% gold
bullion. At an anpual processing
rate of 1,800,000 tons of ore, be-
tween 100,000 and 125,000 oz. of
gold and 120,000 and 140,000 oz. of
silver will be produced by Sonora.C
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Hight 1 - Marced STOP 9 - Jamestown Mime, Jamestown
5T0P 10 ~ Roadcut Exposurs, Carson HIt|
DAY 2 -~ APRIL 3, 1987 STOP 11 - Carson HIII| Mine, Carson H1[)
S0P 3 - Blua MHoon Hine, Hornltos Night 3 - Jackson
5T0P 4 - Plne Tres—Josaphlne Hine, Bear Vailey
5T0P 3 - Roadcut Exposure - Mariposite, DAY 4 — APRIL %, 1987
Coulterville STOP 12 - Mslonss Favlt Zons Traverss, Placervllle
STOP 6 = Stretlgraphic Sectlon, Coulterville END OF FiELD TRIP
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DAY 1 — THURSDAY, APRIL 2

Depart Sacfemento Matropolitan Alrport 7:00 a.m.

Bus »[l] be
Mi|eage
Cum. [ne.
0.0 @.0
8.0 4.9
1.3 33
27.4 16,1
9.6 11.2
4.t 4.8
6.9 .3
57.9 11.0
59.0 .1
9.6 0.6
65.3 Q.7

B o L

boarded near PSA terminal.

Junction of mlrport ex1t road and
Interatate Hwy 5 North. Road log
odometer reading beglny at polnt

vhera vehicle merges Into rlght lans
of frasvay.

Take Woodland exIt (Buslness loop %
and State Hwy 113 offrampl. Turn
latt ot ottramp +roftfic 1lght anto
East Maln Streat and procesd through
downiown Woodland,

Leaving Woodland, Maln sireet be-
comes Staete Hwy 16 at thls polnt,
Contlnye o Hyy 16 West
Madlson and Esparto.

through

Entaring fcotklll reglen ot the Coast
Range.

Entering Gulndm.
Enter [ng Rumssy,

Entaring Into lowar footh!ll raglon
of the Callfornta Cosst Range. Bed-
ded sedimentary deposits exposed
along road ars unlts of the Grest
Yellay Ssquence of Cretacecus age.

Serpentinlte expossd on
west mark frace of
thrust fault.

slopes 1o
the Cosst Range

Junction of S5tste Heys 16 and 29,
Turn laft onto State Huy 20 West
toward Clear Lake,

Note thermal
alopa to right.

hot spring deposit on

Another bat spring on right,

180

52.4 2.} Abbott mercury mine on right,

70.6 3.9 Flat lylng Tertlary conglomeratey
{terrasirial and lacustrine] on latt,

73.1 2.5 Lange Bros Aggragate operation on
right.

7.3 4.2 Jupctlon of State Hwys 20 and 53,
Continue wast on 20. MWe wlll return
to this polnt asitter visiting the
Sulfur Bank mine.

78.3 1.0 Quarry on right |s produclag dacora-
tive rock trom clnder cona, The
product has baan marketed as far away
as southern Call{ornla,

1%.4 1.1 Turn left onto Sulfur Bank Road.

80.7 1.3 Enter dirt road heading west along
southern edge of water~fllled plt of
the Sulfur Bank mercury mine.

80.9 0.2 STOP 1. SULFUR BANK MERCURT MIME.

At this stop, we wi|] be oble to obsarve an
sctlve hydrothermal syatem simiflar fn nature 1o
the older system whlch governad miners|lzstion at
the Mclaughlln mine some 20 miles to tha south-
enat, Tha fcilowing descriptfon 1z takan from
Yolune 43 of tha Calltornla Journal ot Mines and
Geology (Charles Averill, 1947):

"Sulfphur Benk Is & low, rounded hill on the
shore of Clasr Laka. 11 ts sltuated in an ares
of Franclscan rocks overlaln by a serles of
freshwvater sediments of Pllo-Flelstocena age
capped by a Plelstocane basal™T flow. The sadi-
mants canslst of flat-lylng sands and conglom
arates deposlted on a
Franciscan

serles of horlzontal
sandstone, A basalt
extrusion broke through the overlylng sadlmen-
tary strats, possibly at a polnt anear the shore
of Clear Lake, and spread cut In a ahoet over
the sedimants. Upon ¢oollng, the bazalt devel-
oped shrinkags cracks and formed the wel|l known
plllow structure commonly found 1n extrusive
rocks which have Daen water.

shales and

cooled  under

LI A " 1t S 4 o St N

¥

Huys 20 and %3,

Soltataric actlon has altered the rock to a
great extent, with concentrlc weathering af the
basalt common throughout ths deposit, A thrust
{aplt strives spproximately esstward across the
southern axtent of the mlne workings. Through
rifts In tha hanging o north wall, hot sul-
furous waters snd stmom now escape. The minar-
allzlnhg solutlfona that probebly rase through
theses r[14s were 4o a certaln dagree trappad by
the overlylrg basalt and daposited clnnabar at
thls polnt. The basalt shast s not very
mxtans[ys, belng bound on the north and west by
tha waters of Clear Lake, To the south I't mey
be faultnd otf snd the foulted sactlon sroded
away, or [t may have stopped In Its flow bafore
reachlng the f{fault rona. Ore was found In
commarcial quentitles from a depth of 30 or 40
feat balow the surisca to the jowest workings,
which are more than 150 {eet demp. The upper
hor lzon contalned sulfur In commarclal queatl-
11®ea and was minad during thea 1lrat years of
cperntions (minlng began here In 185%), Boll-
Ing hot springs are numerous throughort the
mlne ares, and In one cese sction Ts of sufff-
clant vielence 4o throw a contlnval spray ot
mud and water Into tha alr. (1 ts quite cer-
tain that minerslizatlon 13 proceading at the
present tima Ip many of the springs snd Steam
vants.®

After mine tour return to Junction of Stnte
foset odemeter.

0.0 0.0 Junctian of Stats Hwys 20 and 33,
Turn rlght on tey 53 hesading south
and proceed to Lover lLaks,

4.4 4.4 toterlng community ot Clesr lake,
Mount Konoctl, » composite cone of
andesltlc composition, visible to
right.

7.0 2.6 Entering communlty of Lower Lake.

7.4 0.4 Turn leit onto Morgan valley Road
toward Knoxville.

12,3 4.9 0id mercury mine on slope to leit,

29,2 7.9 STOP 2, Turn rlight Into Homestake's

Mclaughlin mitl entrance — check In
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0.0 0.0
1,3 4.3
0.0 0.0
17.1 1741
31,2 1441
37.3 6.3
48,1 10.8
36.3 8.2
65.0 %.7
12,3 6.3
a1.4 9.1
ar.3 6.1
92.3 4.8
138.2 43.9
f40.9 2.7

ot securfty oftlca. Refer to artic|
an the MclLaughllin mine at back o
tlald gulde.

After mlll tour return to Morge
¥aliey Road and raset odometer.
Turn right onto Morgan Yalley Rot
toward Mclsughlin mine slte,

STOP 3. Turn |eaft Into Holaughll
mine enfrance Immedlately after pas:
.Ing through tunnei._

After mine tour return to Morge
vallsy Road snd reset ocdomater,

Turn right onto Morgesn Valley Roe
and return to Lover Leks,

Junctlon of Morgan Yalley Road mn
State Hwy 29 In Lower Lake, Tur
1ai% on Ywy 29 toward Reps.

Entering Middletown.

Naps County Lline.

Entering Callshage.

Entering 5t. Helena, home of Chrls-
tlan  Brothers, Sutier Home, BY
Mondavi, Inglenook and other famou-
Naps valley winerles.

Entaring Yountylile.

Enter Ing Mapa.

Junctlon of State Hwys 2% snd 12.
Turn fett onto Hey 12 asst,

Mergar of State Hey 12 and Intersteh

Mwy 80 enst. Proceed sast,

Teka State Hwy 12 exlt to Sulaun.
Continue sazt to Lodl.

Entering Lodl.
Junctlon of Stste Hwys 12 end 99.

Turn right ents Hey 99 South on—remr
4o Mer ted.
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216.9 76.0 Teke State Hwy 140 #xit In Merced. 333 Ly STOP 3. BLUE HOON MASSINE SWLF e \ N \;\\.\ e
Ve w!l] be stsylng at thea Pins Cona DEPOSIT. /L “"‘_"Yf) \\ -;\\ -
lan Hotal located nt the bnse of the Turn laft onto dirt rosd leeding N, }f[ Job A N
offramp. To Westmin Resourcas fleld otilce I'” P J:;u;'

located 3.5 mlles 4o the north, / v N N
EMD OF DAT 1 Company representatives will meat ) f s N e
oroup at J16 turnotf point, 7 o3ma [ / oo’ \ bra rone,
OAT 2 - Friday, April 3 Atter tour of the Blus Moon slte, Ce g Jep h !
return to J16 and reset odomatar, / J / £ \\ \\
. " Is ” 00"
Depart Fing Cone [nn 7:43 s,®, STOP L1 Bluy Moon Bo. 2 skalt sital This stop will provide the i 1 I l/ 5 —
l‘ T

0.0 0.0 Junctlon of Statw Weys 59 and 140 ot T I e 4 wrfae coiwectlo o ) \ I\ cROSS SERTION Xt
Plne Cone [nn Procead north on Hey Atracigrephy boxting e Blum Fooh drposite. \ ‘ ¥
59 fo Saelilng — time reanired | 172 - 3 houre "3 S\l * ,

STOP I:  American Eiple M1l Taposures of mstiee burite m the Urst 3 ] \\c:\ \ (
8.1 8.1 Kesp to right st T Intersection In Iane harlzon w111 be woiwiped,  Tomdiace host rocks esd Y a aqma-t \
road, Continue on 1o Snelllng. alteration cen alan be cowmarcd to stop . \ i \l 1 )
— tima required &% pinuces ) § / LEGEND

1.2 4,1 Genzter aggregste oparatlon along STOF 3:  Flald riter Watalew wilffds fnterayctions w11} be examined { Jsh

Msrced Rlver am right. 18 41111 core (rom the Venc Tome horiten (B31) and Faln Zoms Wi ) / ART2 . PARIPOSITE SCntsT
ANCERITE - QUARTY . 5 M
(R0}, A comdemard pection of drill bala stretlgraphy w1 ! / Jbo E

16.1 3.9 MNote dredge talllngs In Harced River be cromined 1€ tlas permits. ! / um v \ .

plaln, — thme regoired | 12 hourp \ ’J QUARTL ¥E [hS
8 : $ i Hote o =9 STOP 4, Hargela's hay, Rornipsal This SEOR 14 & necesticy at thy end § }‘ \ \ 1%

17.9 1.8 Entering Snelllng, : Y ) N . UTIMIZED MARIBURGITE [serpentintte.,
terminatas In Snollfng but resd con af the relp. Tou can play “hes the Blus Hoom tarmw to gold s uqml/l b \ = SERPE ’lri"““l eul "ml;:lru_t;l
tinues east 83 Merced Falls Road 0N Tk o ,// o\, -

o
1N6), vl // \ 2 00 INGITE AB
0.0 0.0 Turn lett on 116 east to Baar valley, f &//[ 24
H
. . L} ht onto Hornitos Rond. ! ) . HORMBLEMDE 1YETADIDR| TE
M-8 6.6 Turn right onto Horntos Ros 4.5 4.5 Entering Tnto Fenon Blanco voleantcs. / /// we ! .
Ths Penon Blanco volcanies ars pre- il \ oqm L ! Y
4.7 0.2 Flrst chserved swposures of Slerrp dominantly basaltlc fo Intermedate l / : |J,,, HLRTPOTA FORMATION (11ate, mebagreyusche,
Hevonds Bedrock. Hare, the bedrock volcanlclastics, with casrse breccls | \ )' oams / g9t 4nd wetadacite)
C"":‘" of Lats  Jurasalc black end flow unlts common fn scme locals. {8 R § ’ /ﬂ / f; @ BAGBT (PICLENTICS, (1olcaniciastics and
- -
detes. . Fyroxena predominates over amphibole /‘ / / 7
ard has commonly been uralltfred. K] }‘ ! BULLIDN MCGUMTAIR YOLCAHICS (Bawaitic meta.
24.9 0.2 Turn leit snd procesd acroas brldge i P oqma / tufF (Jot) and porphyritic brecess
o Hornltos, f / #nd 49qlomerate (Jboll.
9.0 4.5 Junction of )16 ond State Huy 49 at ! / E —
Bear Vallesy. Turn left on Hey 49 Jbp
1 [ Ao

8.3 3.6 Entering lInto mtsvolcenic lsiand sro North teward Caultacviile, How ppss— / \J-h /
sequance of Late Jurasslc age. Mers, Tng through the Bagby gold mining I aams / 3 CALAVERAS COMPLEY (ohyl lite and arqillites
the  sequence conslsts mefnty  of ) E

district of the Mother ds . { -
falsle  valeanle rocks wlth  some < ; or Lo ‘ am / / z
1 fons, ] g < Geotogic Cortact
quertz porphyry Intrusion 10.3 1.3 STOP 4. PINE TREE-JOSEPHINE GOLD i@ N / I N
MINE PROJECT, GOLDEMBELL RESOURCES. oy N / / / Fau't Trace, Melomes Faule lome
f 1o u ThCE,
32.0 3.5 ::s:rlc :':"1:?6 ?::* ° PH:::anH" Turn teft Inte Goldanbel | Rasgurcea ', I.i /f{? /,
n¥inue . Y tie1d eftlce entrance. Y
pesalng through the Hornltos mold 4 / oams
ninlng distriet. / Ima o I
B }
_.w agmy (j’/ f agm1 eole
tef Sem
LJL 4=]1
182
GEQLOGY QF THE PINE TREE MINE AREA
bis- . e PR T e L i eyt a1 R A e oA AP P by T P N izl L e LA TL R o T -




?‘,V,-COrs’av; sch

TKS. 4/8¢

wltre—n ':. )éé - c;rb-...+.
talc f€ - ete. stock
tale/sevp. beds A . M zones
in wke. seds. ox. talc- W sevperTine ® — cample
Coy sch. \\\ oot Lecation
\\\
. "
L a

weLKe —4-?'\5:.\‘ - W
sil-fam -—:\ Tey 02

” d. &
tufs/sa \\\‘\

"\

= a Z Ry
== "

wac e g = on!:'l
siitsy,

a = -~
o.‘\ =

S'g"'g \"}L savy,
K

Tala=Coy seh. bx)
black slate
wauke + siltstene
Tlatey rads

car boaratre 'L‘;!"__,..—-——""“’\- L

e -
warKes w/ete veins Ry x gfe. vern/

T Ccvh"'h zene

To ;r.rl-.lne. - Pine Tree

Hwy. 49 Traverse '

SKetch _ "\
:\bhlk cinte
U

(_.r\cﬂnhl
wackKe

e Ke ¢iltetons
4 clafe 5 .

4+ l.: ’.l_ t"fg‘roﬂl
Y

Varf dis. rul. +Co3

wackKes

claysy
sitbatenty slqte
—

\\‘f
o -_ﬁilxw Begin Traverse herg

184

% R

Tha Plne Treo-Josephine mipa area [s located
tha southern twrminus of the Hother Lode
The property conslsts of ovar 3300 acfas of
land acqulred by Goldenbetl 1ate
1984, is pressntly pursulng the
required permits from Harlposa County In erder to
davalop sn open plt mine and 1o construct 8 pro—
eassing mlll.  The Plne Tree and Josephina mines
wera actlve almost continucusly batusen the esarly
18505 and the early 1870s, and pariodlcally until
1944, Thelr total combinad productlon smounted to
over 124,000 ounces of gald.

Exploratlion drllling by
has deflined & minerailzed zons having a strike
tongth of soma 2,700 lest, a wldth of 100 to 200
feat and & depth axceeding 800 teat. The company
estlmates I+s resourcas ot aboyt 25,000,000 tons
grading about .06 ounces per ton, Within this
zone, the gold occurs In dlaseminated
assoclatlon with anker[+e—quar fz-mar [poslte schist
prasant In a saquence of matavolcanic znd sadimen-—
tsry doposlts which have been fniruded by ultra-
tsarpantinltel, gabbro and dlorite.
These rocks are boundsd on ths east and west by
tha Mslonas fault {sea geoclogy map and

nesrl
palte
ARascurcas In

The compeny

Geldenball Rescurces

torm "In

malle rock
splays of
crass sectlonl.
0.0 0.0 After m presantation at the tlald
affice, tha group will make s rosdeut
traversa of the property by walking
along Hwy 49 to & polat located 1.2
miles nocth (e Jostephlne-fina Tree
Hey 49 travarsa sketchl.

Board Bus

Marced River crossing. The old min-
Ing town of Bagby 13 now Inuadatad by
Lake McClure,

Dirt road leading off to leit 1s
anfrance to tha Gold Speclmen mine.
Entering Into the Coul terviila mining
distriet,

9.9 4.6 Y1sibla to the
Mina property. The Yirgfala mine Is
ona of the oldest patentsd mline
clalms In Marlposa County. Hote the
large quertr veln exposure capping
virginla Polnt.

lett 1s tha ¥Yirginla
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13.9

0.0

3.0

10.0

12.7

4,0

0.0

3.0

0.6

Entering Coulterxilla, furn left on-
ta State Hwy 132 West toward Modesto.

STOP 5. MARIPOSITE EXPOSURE. FRefer
10 accompanying Coulterville “Mother
Lode™ saction and rock sample
analysas,

Al ter stop I3 complate, roturn Yo
Mvy 49 snd reset odometer.
Junctlon of State Hwys 49

and 132,

turn latt onte Huy 49 MNorth towsrd
Moccasln,

STOP 6. HAIGH RANCH MOTHER 1LDDE
TRAYERSE. Mots tha thlck sectien of
ws tor washed Lam[natad s1llce-
carbonate-green mica rock cut by

numercus quart:z velns.
the

gold.

Two asagys of
laminated rock ran 5 to &5 ppm

Tuolumne County Lina. Penon Blanco
Pesk vlslble to the sest.

Heigh guarry on right.
bearing carbonate rock has been
quarrled hare for decorstive rock.
Mar iposlte from thls quarry hes baan
datmd at 116 +3 m,y. by K-Ar and 153
:_3 m.y. by Rbfgr.

Mor ipos [ fm—

Moceasin Cresh.
sonville go!d alning district,
Indlcatlions ol
Moceasin Creek.

Entering tha Jack-
Mote
placer mintng along

Communlty of Moccesln on  right.
Hetch Hatchy agueduct and pawer plant
and s State fIsh hatchery In fore-
ground.

Juncilon ot State Hwys 49 and 120.
Turn lett.

Turn Jacksonv!lle Road
nor th,

right onto

Stovans Bar Bridgs. Town of Jackson—

vTl1le nov Inundated by Oon Pedro

(o LIAY €
(24092
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Mtner Lode Stroctore”
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COULTERVILLE SECTION
SAMPLE AU.ppb AG.ppm AS.ppm S58. ppm MO, ppm
Cv13-32 a0 -1 63 .B NR»
cvi3-3en -5 .1 .9 .8 4
£v13-328 -5 .1 230 3.4 NR
£V13-32C -5 .1 19 .G NR
Cv13-33 275 .1 as -8 2
Cv13-3an 50 s 150 11 NR
STEVENS BAR/MOCCASIN PT. SECTION
MOCTa-1 250 .1 33 .4 1
M.P.14-14 20 .2 23 .2 NR
MOC14-2 1) .1 a9 2 NR
M.P.14-2B S .a 24 .2 NR
HARVARD/HWY. 120 SECTION
aT-10 825 .7 NR NR NR
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19.2

0.8

22.2

22.7

25.4

23.8

24.0

27,1

7.3

T

0.2

5.7

Rassrvelr. The Eagle-Shamutt mine T4
slttuated Just to the morth adfacent
tfo the reservolr. Tha mine yleldad
about 300,000 ouncas of gold, sbout
half of which was produced from opan
pkt mining.

STOP Y. Siratlgraphic sectlon aiong
tha Mother Lods gold belt. Pull off
on dirt road on laft alde ot Jackson-—
ville Road ot north end of Stevens
Bar Bridge. RAsefar to sketch end rock
sample assays ol the Moccasin/Stavens
Bar sectlon.

STOP 8. Plllow basal+s exposed along
Jacksonvllle roadcut. Full oil on
wide ahoulder #res ‘o right. Enfer-
Ing tha Jomestown gold mining dis-
rict.

Turn latt onte Jamestown-Jacksonville
Roed.

South stepes ol Quar tz Mountaln on
1mtt, Host of Quartz Mountaln Ts
controlled by Sonora Minlag Corp.
Long term mining plans call for the
dva|opment of a plt slte here,

Turn right and continve to Jamestown.
Keep laft st ¥ Intersection.

¥aep lett ot Y Intersection, entering
Jamastown.

Turn rlght ontc Maln Street,
town.

Jameas-

Turn right onto Stets Hwys 49/108
East toward Sonora,

Turn right onto Main $treet Sonora
(State My 1087,
Townhouts

Turn Into

Motel,

right Sonoras

END OF DAY 2
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DAY 3 ~ Snthurday, April 4

Junctlon of State Heys 10P wmst and
49 south (Maln Sireet Scnoral). Turn
rlght and proceed weit toward James-
town s

4.2 4.2 To right I3 S5onors Mining Carp.ts
Jomoatown mine plt site npow  Just
undar [nltlsl stsges of development.
The hzadframe of the famous Harvard
mine was located st the top of the
R1LD untll di=mantlied taat 1ell,
sToP 9. JAMESTOMN MINE, Sonors
Minlng Corp. Turn right onto High
Schoo! Road. FProcesd to oftflces of
Sonora Minlng Corp.

The Jamestown mine 1les along the - historic
Mother Lode gold belt sbout one mile west of the
community of Jamestown, Tuolumna County, Here,
tha Mother Lode balt lles slong the trace of the
Melones fauit rone. Gold mineralization at the
site has occurrad In disseminated form In assocla-
tlon with altered Mesozolc volcanlc and sedimen—
tary rocks which have been metamorphosed to the

lowar greanschlst facles. Stratigraphlc unlts
exposed on the property Include serpantinite,
cherty sedimentary rocks, carbonacsous Sliates,

mata tultaceous rocks, and quartr-carbonate rocks,
Including macipasite. In additfon » masslve bull
quartz valn Is expossd mleng the prominent rldge
Iina (see geologlc mep and cross ssctionl. The
volcanlc and sadimentary rocks are characterized
by the presence ef chiorlte mnd sericite. The
unlts 1orm a layered ssguence which xirlkes norin/
nor thwest and dips steeply to the sast. Tha
serpontinite body sxposad along the western margin
of the ore rone Ia thought to form the baze of tha
sequence.

Exploration 4rllling conducted by Hew Jersey
2inc In the esrly 19803 83 well as eorller work on
the property, formslly known as the Hervard mine,
has outlined 14 miillon tfons of ore avaraging
0.072 ounces of gold psr ton, Gald-besring ore I3
often encountered within, but not contined to the
ronga of pronocunced slteration, Computer projec-
$lons from the drilling dats Indicate that some
nine distinct minreralized zones are spaced aleng

72409
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+ha Withla thase
zones, the gold occurs malnly as 5-25 micron biabs

footwall end hanging wall.
of native gold assoclated wlth pyrite slang with &
small percentaga of free mliliing gold. The over-

all ore rone strikes nertheriy and dips abaut 60

degress to the east. |t verlas In width from 20
to 220 feet over a langth of several +thousand
fest. The uitimats pl+ depth could axtend 1o

about 500 feet below Woods Creek. Output [s
expected 1o exceed 130,000 ounces of gold per year
from the G000 tons per day operstlen. Undar
current raservas, the prolect Is expected to hpve
a ld-year !lfe.

After mine four return %o Hwy 497108 and rasst
odome ter.

0.0 0.0 Turn left onte Hvy &9/108 from High

School Road back toward Jamestown.

Turn lett onto Rawhlde Road (morth}.

Table Mountaln andeslte expasad 1n
road and rallroad cuts. Table Moun-
tatn Is & sinuvous rldge formad from
tate Tertiary lava whlch 11118d &
mesnderfng river channel, Reslstance
to erosion has causad an Inverted

vallay geomorphic feature.
Pawhide mine slte to left.
Tern latt onts State Hey 49 HNorth,

Enterfng  Tuttletawn  gold
dlztrict,

minlng

Melonms Reservolr bridos - Calaveras
County line, Entering Carson Hij|
gld mining district.

STOP 10, ROADCUT EXPOSURE OF MOTHER
LODE SECTIQN.
ate on pdge 1s axposed on west slde
ot Hwy 49 while {lna-gralned sedi-
monts are exposad on the east side.
Exposed atong the old rovte af Hey 49
to the east {3 a thick seactlon ot
tinre-groined felalc snd matlc vol-
canics, Tha Carson HIIIl mine T4
sltuated within this section of rock
about 2000 feet to the esst, Refar
10 the geocloglc map of the Carsan
HHT mine (STOP 113,

SEITgi1led conglomer-
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2.0 1.2 STOP 11, CARSON HILL HINE,

K111 Gold Minlng Corporation.

Carson

The Carson HUII mine slte Includes about L)
scras of land Yocaked aslong the Mother Loda gold
balt Jus? south of the historle mining community
ol Carson HIII, Caurty. Hers, oold
minaratlzatlon has occurred along and In cloge
proximity to & splay oi iha Melonas fauvtt which
cuts metavalcanic and metasadimantary rock (see
geologfc map snd cross section). Traditionaily,
rock unlts exposad wast of this minerallzed taul+
heve bepn conslderad to be Jurassic In 495 whils
those axposed fo the east have been considered to
be of Palearole age. howaver, 1t haa
been suggasted that al| layerad rocks In this area
are Late Jurassic In age with those sxposed on the
east belng more highly detormed and recrystallized
correlatives of those to the west.

Stratigraphfc units axposed on *he propar ty
gonerally atrike northwester |y and dip steeply to
the anst. Follatlon drends xary from N1OW to NADW
with steep dips to *he east. MaJor rock unlty
Include horablenda andeclt=, metavolcanlc rock of
4 mora matlc compgultlon, carbonaceous schlst,
tole schlst, serleldp schlst, serfclte chlor|ta
schist, serpentinlte, quartz-carbonate rock, [a-
cluding marlposi*e, and massive milky white quartr
veln. 1n additlon to the massive veln exposures,
thers are a number of aconomically sfgnificant,
gently dlpping quartz velns "flat valns® that
occupy & serles of thrust 1agl+s expossd on  the
property end numercus northesst striving, north-
waat dlpping velns. 1+ hes been obzarved at the
Carson HIII mine +that the rlcher ore zones ars
pressnt In rocks cut by numeraus quartr str[ngars
dnd that the ore grads It these ranes fand o
facrense nmarer the minernllzed fault splay ocou-
Plad by the massive quartz valn. Within thase ore
zones, geld occurs In disseminated form, both In
assoctatfon with Trom sulilde and tn mleroscoplc
nativae lorm,

Calaveras

Recently,

Carson HIll Gold Minlng Corporatlon has mine-
able ore ressrves of sbout 16 miillon tons grading
at D.046 ounces of gold per ton. 30,000 tons af
rock per day are belng mined by privete rontrac-
tor. The ore 1s processed using cyanlda heap
leach with s 75K recavery rate.

Afder mina four return to Hwy 49 and resat
odome ter .
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Turn right onto Hey 49 MNorth +oward
Angals Camp,

Entering Angels Camp gold minlng
distriet,

Enterlng Angels Camp,

Uttca and Lightner mine sitmy on
feft. Deoresslon due to mine work-
Tngs collapse,

Enterlng San  Andreas gold minlng
diatrict.

Entering San Andrens,

Junctlon of State Heys 49 and 12,
Keap right at Y Intersectlon and
continue north to Moks!umne HIlI,

Serpentinlte marking trace of Malones
fault zane exposed In roadcut.

Fluvlal deposits o!f anclent Hoke | umng
River channel overlaln by tuffs angd
gravals of the valley Shrings ang
Hahrten Formstions exposed In road
cut.

Chill Gulch placer diggings. During
World Wars | and 11, optical grade
quartz was recoversd here, Entur 1ng
MokeTumne HIIl gold minlng district.

Entfering Hokelumne HI1I,

Hokelumne  River bridge -- Amador
County |lna,

Entering the Jackson—=Plymouth gold
mining distriect, the most productive
district along the Mothar Lode beit.
Entering Jeckson.

Tutn right into the Amador 1nn,

THD OF DAT 3
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a.0

3.0

€.n3%

9.0

0.3

0.1

0.05

.03

0.2

0.6

0.4

OAT 4 - Sunday, April 9

Junction of State Hwys 49 Morth end
88, Proceed north on Hey 49 toward
Sutter Creek,

Kennsdy mine on right, Argonaut mine
on latt,

Sutter Hill. View of headframes and
dunps of the Caniral and South Euraka
minss 4o right. The Central HII was
the 18yt major ming opersting along
the Mother Lode, closing In 1933,

0ld Eureks mine dump on right,

Enter ing Sutter Creek,

Linceln Mine on laft, Explorztion
vark 1s currently balng comducted In
8 Jolnt venture betwsen Callahan
Mining and Pancana on thly property,

Entaring Amador Cfty,

Headframs, foundotlons, and wipe
dumps of the Neystons alne on (aft.

Turn right onto Water Sirest.

Turn left onto East Schoo! Road.
orfglnal Anador mine sl¥e on right.
Turn right at T Intersection.

Keap left ot T Intersaction. Bunker
Ul mine on right.

Tressure nine s[tw on right,

Headframe of +the Fremont mime on
right,

Gover mine s[ts ghead. Turn left at
T Intersectlon heading wext +o Dry-
foun,
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10.9

18.3

20.3

25.0

25.4

8.4

5.3

Drytown, once the homa of 26 saloons,
Turn right on Pwy 49 Horth.

Junctlon af State Hvys 49 and |6.
Turn right and contlnue on Hwy 49 to
Pilymouth.

Plymouth Clty 1imits.

tureka shatft headframe of Plymouth
Consol1dated Mines on right.

Cosymnaes River bridge — EI| Dorado
County Ilne,

Eptaring the Hashvllle gold mining
district,

Entering E| Dmrado geld mlning dls-
trict. Maln quartr veln system of

+he Mpther Lode balt |s located about
a mnile east of Tha Ophlr,
Minihahe and Pocahantos mina

hera,
sltes

are tocated along the ridge on left
slde of road.

Church~Unlen mine sltes are located
about one mile east of hars. Parts

of these proper ties ars now occupled
by the county rafuse disposal slte.

Entaring the communlty of E| Dorado.
Turn right folfowing Hwy 49,
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30.3 1.9 Entering Diamond Springs.

30.5 0.2 Turn leit to contlnue on Hwy &9.

32.17 2.2 Entering Placervllle.

33.4 0.7 Turn rlght on maln strest.

33.6 0.2 Turn l={t on Badford Avenue. Mo e
vertlically dlpping, hlghly follated
and shesred rocks expossd bahind the
plzza par|or on tha right. The rocks,
composed  malnly  of  talc-ankerite
schlists, mark +the frace of the
Melones ilault zone.

33.7 0.1 Cross Interstate Hwy 50 and contlinus
nor th on Badiord Avenue,

34.5 0.8 STOP 12. MELOMES FAULT ZONE FRA-
YERSE. Turn right Into enirance of

Badiord Park.

wa will 1irst tour the adlt of the Goldbug mine
and then cross the streat to meke a traverse of
the Malones fault zonse.
tlonakly well axposed here and shows almost all
the typlcal alteration lound assoclated
with Hother Lode gold mineral fzation.

Alter Stop 12 1s complete, return ‘o Hwy 50 and
trave! to Reno.

Tha feult zona Is axcep-

taatures
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THE McLAUGHLIN MINE
NAPA AND YOLO COUNTIES, CALIFORNIA

by Norman J. Lehrman

Chief Geologist, Homestake Mining Co., Lower [ aka, Cafifornia

INTRODUCTION

The Mclaughlin gotd mina, discovered by Homestake
Mining Company in 878, is a preeminent example of a
hot-springs type epithermal pracious matals deposit. Utiliz.
ing 4 cutofl grade of 0.06 oz gold phf ton. ara reserves of
approximatrly 19,300,000 1ons at 0.152 oz gold per lon
are indicarad. Tha present operation began producing dore
bullian in March, 1985, after & capital outlay of about 280
milion dollars. Knewn raserves will sustain the 3,000 ton
per day processing facility for 15 to 20 years.

Tha deposit was discovered at tha sita of tha historic
Manhattan quicksilver mine as a result of a concept-
orignted expioration program facused on a' hot-spring
madel. Prominent exposures of chalcedonic hot.spring
sinter and numerous chafcedony-quartz veins conlaining
qold in quantities of up to several ounces par ton wera pres-
ent in natural outcroppings and old mine workings over a
strike-length ol nearly ane mile and 3 width of about
300 ft.

GEOLOGICAL SETTING

The McLaughlin system was lpcalized within the major
regiorat lault boundary which dividas thes Franciscan
ophiolite melange of tha Coast Rengaes accretionary prism
frem the upper Jurassic maring sedimentary rocks of the
Great Valley foreare basin. This complex northwast trend-
ing structure, probably the Stony Creak fault, is interprated
as tha oldaest and easternmost of the Coast Rangas sub-
duction faults, Because ol progressive underwedging by
youngar accretionary packets to the west, tha fault has
been rotated into a steepsr dip orientation, ranging fram
about 45° northeastward i Lhe ming area to near-vertical
or averturned 8 {ew miles farther to the northwaest,

In the immeadiate mine area, the foolwall lithology is an
aphiolita maelanga, consisting dominantly of sarpentinite
with scattered large knockers ol greenstona and Fran-
ciscan graywacks. The hanging wall is made up of mud-
stone. siltstone, and minor conglomerate of the Grest
Valley Group Knoxville Formatian. The fault consists of a
J00- to 800-tt-wida zone af cataclasile and slickentia
detived from both henging wall and footwall lithalogies. ta-
tiuded within tha cataclasita are relatively coherent root-
lass lithong ol pillowaed sea-Tloor basalt with mexlmum
dimensions of thousands of feet. .

Beginning about 20 m.y. ago in the San Francisco Bay
area, and stepping nerthward through tima, & weve of
volcanism altected the reglon roughly synchronags with
the nerthward uanasit of the Mendocine tripla junction
along the coast. At sbout the fime when tha tripta junction
is thought to have baen at the latituda of tha McLaughlin
Mina, a cluster ol small andesitic basalt plugs was em-
placed in and near 1he fault 2ena, probably in responss to
dilation triggered by strika-slip reactivation af tha old sub-
duction thrust.

FORMATION AND CHARACTER
OF THE McLAUGHLIN DEPOSIT

The initial manifestation of this magmatic aclivity in the
ming area was a period of phreatamagmatse eruptions that
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excavaled o 9origs of small maar.like craters typically a few
nundred faat in diametar end of similar depth. Surrounding
ejecta blankaets contain angular clasts of all undarlying rock
types plus basalt [sometimes milled {7) into subangular to
roynded forms) and volumetrically minor amounts of
pumice, nona of which is welded. Significantly, a few
aurifgraus chaleedony vein fragments have basn observad
in these volcanoclastics, tuggesting that tha initiation of
the hydrothermal systam at least slightly predates the
earliest eruptive phenomana. The mine arae basalts hava
been K-Ar daled st 2.2 m.y. Basaltlc megmas invaded the
craters, forming mushroom shaped domas squatting direct.
ly abova the venta. Gold minaralizgtion is spatially coinci-
dent with the diatreme complex.

By far the moat Intenss phase of hydrothermal activity
occutred following Tithitication of theses extrusive olivine-
pyroxena basalts and was probably driven by the heat of
tha retreating magme gt depth, Hypogene alunite found
within the besalty and underlying agglomerste yialds K-Ar
dates as recent ag 750,000 years, The agglomerate iz
typically pervagively silica:.Mlooded, and auriferous veins
cut both the giliciliad agglomerats and the overlying
basals.

At tha ground surfaca, two or more siliceous sinter ter-
rances jormed, Thesq consist of porcelaneous, porous.
whiles chalcedony showing unmistakabla featuras of sub-
aerial deposition, such as [osxil filamentous bacteris, algas,
rimgtona terracattes, gayserile ‘‘pesls’”. and syneresis
polygons. Tha praserved sinter pilw in the main cantral ter-
race [the San Quentin sintar) ways about 400 M in diameter,
and locaily waa at least 100 ft thick. Interbedded with the
sirter are numerous hydrotharmal axplasion breccias con-
taming blocks of sinter up to 15 ft in diamater together
with elasts of all undetlying rock types. The ginters are
generally not anomalous with raspect to epitharmal ete-
ments with thg sxception of marcury, which is present
both as ditfuse cinnabar pigrmentation pervading the chal-
cedony and as cinnabar ‘paint’’ on crasscutling fractures.
Most historical Manhattan Mine quicksilver production
[about 17.000 flasks! was derived from such material
locatad within §0 1t of the ground surlace.

Tha mineralized zone baneath the sinters consists of s
multipls stage chalcedony-quartz vein stockwork together
with pervasvely sitica-tooded cataclasite, sgglomerate,
and breccia [ithologies. The veing gtrike transverse to the
ovarall orabody wend, which |g esssntlalty conformable
with the fzult. This [adder-vein conflguration suggests con-
tinvad dilation by strike-slip raactivation of the aldar thrust
zora. Locally, sheeted vaina up to 100 11 wids mada up of
1-nch to 2-ft wide bilaterally symmetrical vein com-
panents rainforce the ides that canduits wera opaned and
rgpaatedly rpopened by episodic fault movement. Gold
minaralization is closely tied to siliclficetion, and in particu-
lar to multiple stage veining. All rock typss in the depomt
area locelly hogt ore-grade concentrations, although rhe-
ological prepertigs of tha vericus rack types ars refiscted in
vein siza, geometry, and abundance.

Tha orebody is wadga-shaped in sectional vigw. and dipa
conformably with the host fsult to the northeast. As
presently defingd, tha mineralization dies out at a depth of
slightly lass that 1,000 ft. In plan view, tha deposir trends
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. ABSTRACT

Archean gold deposits occur in many forms, including
discrete quartz veins, pervasive microveining, sulphidic
haloes to veins and tabular sulphide disseminations. Host
lithologies include virtually every rock type of greenstone
terrains. These differences are superceded in importance
by other aspects of the geology of the deposits, described
below, which are generally consistent from one deposit to
another, thereby indicating the involvement of a single

fundamental genetic process.

In many documented examples, we can define the
sequence of events which affected areas of mineralization,
prior to, during and following the mineralizing event. It
is critical to note that the episode of mineralization and

; wallrock alteration is relatively late, post~dating

| volcanism, sedimentation, some metamorphism, episodes of
intrusion and at least one episcde of tilting or folding.
In most instances only minor deformation and limited
intrusive activity post-dates mineralization and
alteration. The alteration temporally associated with the
mineralizing event required introduction of large volumes
of hydrothermal fluid, in excess of the volume of the

L altered rock., Structurally induced permeability provided
the main access for the hydrothermal fluids which were
’. derived from a source external to the immediate environment
l of depecsition.

Gold deposits occur within linear tectonic zones in
which relatively high strain magnitudes and available
kinematic indicatoprs attest to shearing in transcurrent or
thrust systems. These zones contain fault rocks and
! discrete ductile shears as well as relatively undeformed
i megalithons; they are also marked by transposition of

stratigraphy into rough parallelism with the deformation
zone., Within the zones, many conduits for fluid flow were
generated, dependent on variable competency response to
prevailing strain. The systems were dynamic and evolved to
produce several forms of permeability and styles of
mineralization in any one location.

Alteration varies considerably in extent and
! expression primarily as a function of host litholoyy.

Carbonatization is most prominent. Preceding and
synchronous with gold deposition, it is best developed in
more mafic lithologies where the reactivity of precursor
mineral assemblages is high. Silicification, sulphidation
and alkall metasomatism are more directly associated with
gold deposition and for the most part do not form broad
alteration haloes. The zonation of alteration is
consistent hetween most deposits, but variable in scale.

vii
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Intravolcanic felsic intrusions are present close to
most deposits, but have variable compostion. This spatial
association does not necessarily imply a genetic
association; however these intrusions are temporally
related to the late plutonic event which terminated the
Archean. Furthermore deformational response and
metamorphic-alteration relationships show that gold
concentration took place during this event.

Fluid inclusion and light stable iscotope data,
compiled from Archean gold deposits throughout the world,
show a remarkable degree of internal consistency: they
indicate the involvement of a unigque fluid, distinct from
those involved in the formation of other deposit types.

The mechanism of gold deposition from the hydrothermal
fluid involved a combination of factors including: (i)
supersaturation caused by changing intensive variables,
(ii) supersaturation through fluid evolution resulting from
wall rock interaction, (iii) extraction hy pre-existing and
introduced sulphide and carbon species.

The fundamental requirements leading to the generation
of an Archean gold deposit are (i) source of fluid and
gold, (ii) a conduit to permit focussed transportation;
(ii1) a mechanism to induce localized deposition and
concentration of gold, 1In the depositional environment
lithclogy exerted a primary contreol in the siting of
mineralization and the expression of alteration; most
variability results from variable mechanical response to
deformation of host lithologies and their heterogeneous
mineralogy. Transportation of fluid and gold was achieved
through major crustal structures which focussed fluid
ascent. The source of the unigue fluid has not, yet, been
conclusively established. The major crustal structures
represent a change in tectonic style temporally related to
the major event of batholith emplacement which represents
the termination of the Archean. Fluids and gold were most
propbably derived from either large areas of lower crust
(undergoing granulitization) or upper mantle as an integral
part of this period of crustal stabilization.

ix



=}
L)
u: Y
[
o

SUB?HUST

. figure 523 Model of crustal growth and granulite

. metamorphism - A granulite front

: develops from carbonic
metamorphism caused by CO; influx.
Granulitic residue and tonalitic
plutons invade the upper crust
including greenstone belts (GSB){Newton
et al. 1980).
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Figure 53: Influx of CO, into lower crust promoting upward progression of granulite front, ’:.,;
extraction of species such as Li, B, Au, K, chanelling of fluids in first order e

carbonatization and mineralization in the upper crust.
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APPENDIX 5

Lawrence D. Meinert's Report - Observations on

Skarns in Western Tasmania
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Observations on skarns in Western
Tasmania - with particular reference to gold

Submitted to Renison Goldfields Corporation

1 August, 1988

by

Lawrence D. Meinert
Washington State University
Pullman, WA 99164
USA

Executive Summary

Skarns at Pine Hill, Moina, Fletcher's Adit, and Stormant are systematically zoned
relative to their associated plutons. Highest gold grades occur in distal low temperature
zones associated with high pyroxene:garnet ratios and distinctive garnet, pyroxene, and
amphibole compositions. Stormant has the most potential and has some of the
mineralogical features of large producing gold skarns. However, it appears to be limited in
size by the composition of the associated pluton. More prospective skarns should be
sought associated with more mafic, oxidized plutons.
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The skarn-associated plutons in Western Tasmania are high
silica, leucocratic, "S-type" intrusions that appear to represent a
range of intrusion depths of 2-8 km. Such intrusions are associated
worldwide with skarns containing Sn, F, and other incompatible
elements. The deeper examples tend to contain more tungsten.
Skarns with this plutonic association are not known to contain large
quantities of gold. The gold that does occur with these skarh
systems should follow the general pattern of known gold skarns
elsewhere in the world (Meinert, 1987). That is, gold-rich portions
of Tasmanian skarn systems should occur in distal regions with low
temperature retrograde alteration of high iron pyroxene-rich skarn.
Bismuth and arsenic will likely be anomalous in high sulfide rocks.
Skarns in four locations in Western Tasmania were examined during
my visit, listed in approxiamate order of proximity to their
respective igneous sources (and thus in inverse order of their gold
potential): 1) Pine Hill near Renison Bell, 2) Moina, 3) Fletcher's
Adit, and 4) Stormant.

Pine Hill - Renison Bell sysiem

Skarn at Pine Hill was observed in drill hole #651 which
intersected the Pine Hill granite at a depth of 602 meters. The
pluton is a coarse-grained, equigranular, quartz-rich granite
consistent with a lower crustal petrogenesis. Such plutons are
typically associated with tin skarns (Meinert, 1983). At the granite
contact the carbonate-poor sedimentary rocks have been converted
to a biotite-pyroxene hornfels. From about 590 to 575 meters, this
hornfels is overprinted by a pyrrhotite-magnetite-amphibole
retrograde alteration. From about 562 to 556 meters, a more
calcareous layer has been converted to pinkish-tan garnet skarn. The
high garnet.pyroxene ratic and the garnet color are both consistent.
with a relatively high temperature, proximal skarn occurrence. The
garnet is likely to be slightly sub-calcic with minor almandine-
spessartine, although largely grossularite. This would be consistent
with a tin-bearing skarn system (e.g. Einaudi et al.,, 1981). Such
skarns are not known to contain much gold.

DL 00
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A sample of the retrograde alteration at 586 meters was
selected for analysis to compare with the gold-bearing retrograde
alteration at Stormant. In thin section, the sample consists of 0.01-
0.5mm green pleochroic hornblende with associated
pyrrhotite>arsenopyrite=chalcopyrite>cassiterite. The hornblende
has probably replaced pyroxene and biotite grains but no remnants
are left.  Analysis of the hornblende with electron microprobe
indicates a typical iron rich variety with high fluorine (0.47 wt. %)
and high chlorine indicative of a proximal location in a tin skarn
system (Table 1). Other features indicative of generally high
temperatures are the high TiOp, AloO3, NaoO, and K20 contents. This
is not the type of amphibole usually associated with economic gold
grades and is in clear contrast to the more distal type of ampibole
formed in the Stormant system. Based on igneous petrology, skarn
mineralogy, and a single amphibole composition, little potential is
indicated for either high gold grades or tonnage within the Pine Hill
- Renison Bell system.

karn ociated with th | h rani

A series of skarns are associated with the shallow westernly
dipping contact of the Dolcoath Granite. Like the Pine Hill granite,
the Dolcoath pluton is a coarse-grained, equigranular, quartz-rich
granite consistent with a lower crustal petrogenesis. The granite
is locally greisenized and cut by quartz-tourmaline veins. Tin has
been mined from such veins in the granite as well as surrounding
altered sedimentary rocks. Total production appears to have been
small. Nowhere does limestone come into direct contact with the
granite, thus all the skarns in the district have formed at varying
distances from the plutonic contact. The most proximal of these
occurs at Moina where Kwak and Askins (1981) estimated 200
meters of unaltered (?) Moina sandstone separates skarn from
granite. Skarns at Fletcher's Adit and Stormant are further west
from the main Dolcoath contact than Moina and thus, presumably
represent even more distal occurrences. From this relationship, one
would predict progressively higher pyroxene:garnet ratios, pyroxene
iron and manganese content, and gold grade. However, the total gold
content is likely to be small due to the associated igneous rocks.
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Moina

Surface exposures at Moina are small but descriptions of
general geology and skarn mineralogy are reported by Kwak and
Askins (1981) based upon limited drill core study (skarn mineral
compositions are only reported in holes #5 and 12 west of the main
Moina showing). Garnet from the Moina area contains 50-60 mole %
andradite and up to 7 mole % almandine; the almandine contemt
increases from core to rim indicating a general increase in sub-
calcic component with time (Table 1). The composition and
enrichment trend of this garnet is typical of tin skarns.

Pyroxene at Moina appears to be compositionally zoned,
consistent with the apparent distance to the source intrusion. In
hole #5 (interpretted as closest to the fluid conduit by Kwak and
Askins, 1881), pyroxene is HdisJog.5 whereas in hole #12
(interpretted as furthest from the fluid conduit by Kwak and Askins,
1981), pyroxene is HdgoJog (Table 1). This is the typical enrichment
trend which occurs as a hydrothermal fluid travels away from its
source (e.g. Meinert, 1987). That such a pronounced enrichment trend
is developed over a distance of about 100 meters indicates that the
overall hydrothermal system is of limited size and that any
potential for gold enrichment in distal zones is also likely to be of
limited size.

Amphibole compositions at Moina are consistent with the
garnet and pyroxene. Furthermore, amphibole at Moina is TiOs poor
and MnO rich compared to that at Pine Hill. This indicates that skarn
at Moina is lower temperature and further from the source than that
at Pine Hill. However, the consistently high fluorine content (0.5-
0.6 wt % F) of the amphibole at Moina indicates quite clearly that
this is a tin skarn system and that it is related to the Dolcoath
granite.

&
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Fletcher's Adit

Skarn at Fletcher's Adit was observed briefly in drill core. The
skarn is characterized .by high garnet:pyroxene ratios relative to
Stormant. The relative lack of pyroxene and amphibole alteration
indicates that this skarn is very unlikely to contain significant gold
mineralization. Because of this limited gold potential, no samples
were taken for further study. It probably is not a productive
exercise to mineralogically quantify this lack of gold potential.

Stormant

Skarn at Stormant is characterized by high pyroxene:garnet
ratios with abundant amphibole alteration and visible bismuth
minerals. All of these features are typical of gold-bearing skarns.
The details of the skarn mineralogy are consistent with this being
the most gold rich part of the skarn hydrothermal system related to
the Dolcoath granite. However, even though locally high gold grades
are predicted, size potential is still limited by the fundamental
igheous petrogenesis.

Average garnet:pyroxene ratios range from a high of 3:1 in
samples in the trench outside of the adit to a low of 1:4 in the
samples from the face at the end of the adit, a distance estimated at
about 50 meters. This indicates an overall fluid flow up the
stratigraphic section, consistent with fluids feeding from
underneath the limestone-sandstone contact. Garnet is present as
veins cutting fine grained pyroxene skarn. Garnet veins contain
guartz, amphibole, and native bismuth and typically have an envelope
of coarser grained more iron rich pyroxene. The garnets are zoned
with the rims more iron but less manganese rich than the cores
(Table 1). Some of the cores contain & minor almandine component
indicating that this is still part of tin skarn system.

The pyroxene at Stormant is consistently iron rich with minor
manganese enrichment. Pyroxene compositions are similar to those
of major gold skarn systems (Figure 1)} but lack the high aluminum
content characteristic of large tonnage gold skarn systems (Meinert,
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1987). The relatively small manganese enrichment in samples
spanning about 50 meters indicates that the gold mineralized part of
this skarn system should extend for at least 2-3 times the length of
the present exposures. However, the exposed stratigraphic thickness
appears to be at most about 10 meters.

Gold and bismuth mineralization appears to be strongly
associated with amphibole retrograde alteration of pyroxene. At the
thin section level, amphibole-quartz veins contain native bismuth,
gold, and minor arsenopyrite where they cut pyroxene skarn. Many of
the amphibole veins contain euhedral garnets along the vein walls.
It would appear that gold is being deposited during the crossover
from pyroxene stability to garnet-amphibole stability and then
continues on to lower temperature where only amphible is stable.
Some of the amphibole alteration is quite massive and it is
predicted that drilling will encounter rock in which no garnet or
pyroxene remains and even some of the amphibole is being altered to
chlorite and/or clay. The amphibole is compositionally distinct from
that at either Pine Hill or Moina. Stormant amphibole has lower
titanium and alkaliis but much higher manganese. All of these
features are consistent with Stormant being the lowest temperature
and most distal of the three skarn occurrences. However, the
relatively high fluorine content (0.46 wt % F) clearly indicates that
although Stormant is distal, it is the distal part of a tin skarn
system.

Conclusions and Recommendations

All the skarns examined in western Tasmania are related to
high silica, coarse grained granites which may be broadly
characterized as "S-type". Such plutons are well known for their
association with Sn and W systems, and associated skarn in
carbonate rocks, but are not very prospective for gold. There are
good petrologic reasons for this including the reduced nature of such
plutons, their overall low water content, and the lack of large
vertically zoned magma chambers. However, within a given
petrologic province the occurrence of the highest gold grade within
the available skarn is relatively predictable. The four skarn systems
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described in this report, Pine Hill, Moina, Fletcher's Adit, and
Stormant represent a range of skarn environments, from most
proximal to most distal, respectively. For each of these, | have
described the characteristic skarn mineralogy and typical mineral
compositions. Gold occurs with iron-rich pyroxene in distal zones of
abundant amphibole alteration. Systematic changes in
garnet:pyroxene ratio combined with the extent of iron and
manganese enrichment in pyroxene are good indicators of distance
from the source intrusion. The size of the pyroxene dominant zone is
a good indicator of the potential size of gold mineralization. Based
upon these criteria, Stormant is by far the most prospective of the
skarns | observed in Tasmania. However, | would characterize
Stormant as the most gold-rich part of a relatively gold poor
system. It is probably worth testing Stormant as a potential small
ore body, however | would not place the Dolcoath granite high on a
list of plutons likely to form major gold deposits.

[



Sample #
Analysis
Mineral

§i02
TiO2
AlRO3
FeO*
MnO
MgO
Ca0
Na20
K20
F
Cl
P205

Total
Cations

Si
Ti
Al
Fe
Mn
Mg
Ca
Na
K

Hd
Di
Jo

Ad

Gr

Sp
Alm

§-2 S2 K&A6 K&AT
pt2core pt2rim wrig im wrig core
Gar Gar Gar Gar
36.64 3570 3762 31.2)
0.12 0.16 0.17 0.20
9.56 7.35 5.97 6.09
19.06 21,52 2202 212
2.7 1.66 1.79 1.00
0.06 0.00 0.09 0.08
31.56 32,16 3178 3251
0.14 0.00 0.05 0.09

0.02 0.02
0.23 0.31
0.02 0.06
99.85 08.55 99.76  98.69
12 12 12 12
2.966 2958 5987 6.104
0.008 0.01 0.02 0.025
0.912 0718 1118 1178
1.162 1342 3.015 2.607
0.186 0116 0241 0139
0.006 0 0.021 0.02
2.738 2.856 5411 5714
0.022 0 0.015 0.014
0.004 0.002
498 61.7 61.8 60.6
40.4 33.0 25.6 30.0
8.2 5.3 5.5 3.5
1.6 0.0 7.2 5.9

K&A 8
c.s. sk
Gar

36.89
0.22
6.97

2229
1.86
0.00

31.35
0.00
0.00
0.31
0.00

99.89
12

5.992
0.027
1.335
2.7525
0.256

5.451

56.9
30.7
59
6.4

K&A 9
u. Cs sk
Gar

37.01
0.56
8.29

20.64
241
0.01

31.25
0.01
0.02
0.32
0.05

100.57
12

5.943
0.068
1.569
2491
0.312
0.002
5371
0.003
0.002

51.2
359
7.1
5.8

5-2

pt 1
Pyx

49.75
0.00
0.57

17.85
258
5.713

2371
0.05
0.00
0.40
0.00
0.02

100.66
6

1.886
0.000
0.026
0.566
0.083
0.324
0.963
0.004
0.000

58.2
23.6
6.4

§-7
pt2
Pyx

48.33
0.06
0.35

19.55
3.08
3.53

23.16
0.00

98.06

1.98
0.002
0.017

0.67
0.107
0.216
1.017

67.5
16.1
8.7

S-7
ptl
Pyx

49.56
0.00
0.24
19.15
1.57
3.16

23.90
0.00

99.58

1.98

0.012
0.64
0.053
0.307
1.023

64.0
222
4.0

K&A4 K&AS RB-651-586
c.s. sk wrigglile

Pyx

53.07
0.00
0.19
497
0.27
15.01

24.86
0.04
0.01
0.11
0.02

98.55
6

1.986
0
0.002
0.156
0.009
0.837
0.997
0.003
0.0

15.6
454
0.5

Tasmanian Skarn Electron Microprobe Data

Pyx

48.94
0.07
0.37

18.33
283
4.74

22.68
0.15
0.00
0.22
0.00

93.33
6

1.976
0.002
0.018
0.619
0.097
0.285
0.981
0.006
0

61.8
20.9
1.6

pt 1
Amph

44.30
0.62
6.54

28.19
0.90
3.81
10.15
1.32
0.76
0.47
0.38
0.02

97.46
24

7.086
0.074
1.232
3.1
0.122
0.909
1.74
041
0.155

S-2
pt2
Amph

48.36
0.09
3.05

27.19
3.01
4.7
11.10
0.46
0.14
0.46
0.03
0.04

98.64
24

7.563
0.01
0.562
3.557
0.399
1.098
1.86
0.141
0.027

Amph

36.80
0.20
11.54
27.14
0.83
339
11.22
1,53
222
0.60
0.52

95.99
24

6.288
0.026
2.326
3.878

0.12
0.863
2.054
0.507
0.484

Amph

36.55
0.25
13.23
26.16
1.42
2.62
9.64
1.49
2.93
0.45

0.61 -

95.35
24

6.268
0.032
2.675
3.752
0.206

0.67
.77
(.495
0.641

K&A 10 K&A 11 K&A 12
wrigglite L cssk u, cssk

Amph

39.14
0.34
14,44
23.83
1.26
2.00
11.05
0.28
225
0.29
0.62

95.50
24

6.608
0.026
2.975
3.878

0.12
0.863
2.054
0.507
0.484

S-7
pt 2

Carb.

0.00
0.00
0.08
0.72
1.42
0.15
54.18
0.00

56.55

0.009
0.06
0.12

0.022

5.784
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FIGURES

Licence area, locality map

Ghserved magnetic profiles 3240 to 3340
3340 to 3440
5440 to 3540
540 to Sa40
B[540 ko 10461
1041 to S840

. 5340 to IF0N0

F. Contouwrs of magnetic field, Moina west, Mines Dept survey

10, Moina east

Fa, l0a Magnetic field with geclagical basemap

11, Magnetic profiles at 1200 m 53240 ta 5440

4k

M~ G

2. 2540 ta D540
175, 1051 to S840
L4, Magnetic field at 1200 m, unfiltered
15. filtered

14, First vertical derivative at 1200 m

17. Second wvertical derivative at 1200 m

12, Overlay basemap for Figures 14 to 17 {(film in pocket)
19. Magnetic depth estimate plot line SZ460 7.3 km

20 D400
21, 440
=2 5480
22, 5520
24. S560
25. S&HO0
Z6. 34640
27. Magnetic depth estimate plot line S5&00 13 km
24, SH620
27. S&640

3. Magnetic depth estimate plot line 54620 13km spec operator

-Al. Effect of observation height on resolution line 5440

32, Regiaonal trend and source summary

I3, Model implications for line 5500

Z4. 1063

Note: transparent overlay for Figures 14 Lo 17 in pocket
Diagram original included as Figure 18
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SUMMARY

Freliminary review of the available magnetic data for the Moina
vegion of north west Tasmania indicates that most mineralised
zites possess & recognisable response. That response may be
clear cut or subtle depending on the style or mineralisat%on or,
more importantly, on the changes induced in the host rocks.
Fecognition of any magnetic regpmhse or  association  of any
feature itnferred to be associated with new praspecis as an
exploration aid may be a tenupus exercise unless those fﬂrtorr
which may modify he +Field responses are appreciated. Fraper
specification, abservation and compensation of the suryey are
critical to the success of such direct exploration psage. The
present review indicates that the Shell data is adequate for
this purpose but that the Mines Department data probabiy is not.
Marny of the more subtle effects may be clarified by full drape
correction which has not been undertaken.

The asromagnetic data offer other forms of indirect exploration
asgistance. Although only a subset of the available data has
beon ewxamined thi=z is sufficient to define regional {rends and
gross  elements of lithological continuwity within tﬁe'region.
Units to ke correl ated with the Lorinna Fevwacke  are
identifiable ard quite widespread, if relatively thin.
Substantial wvelumes of maftitc rocks are present within khu Fegilion
north of Stormort and south of (Oliver Hill and none of this
matearial iz exposed. The material is clearly folded and blocked,
however, and i almost certainly truncated by base (rdovician
uncaontormitieg.

gat major  trends affecting pre-Ordovician rocks are NW-5E or

NE~~ although some N-5 elements can be recognised. One major
and one mino-  belt of E-W structuring is also evident.

Structures identified by surface mapping can be correlated with
these featwes and  there is little doubt that most are re—
activationz of various magnitudes. SBome mineralised sites can be
related to these featwes, for esample the gold depasits at the
headwaters of Devonport Oreek. Most other mineralizsed sitez in
the Moina and Lorinna region are clustered within the velume
enclosed by the northern aspect of Lthe intersection of the
canjugate  trend peattern and lie @ither on or adjacent to an E-W

axnins.

Much  of the struactural information i only accessible after
comprehensive compensation for terrain and flight'path factore
but it iz now i & form which can be modelled and correl ated
with gravity data.

The i1ssue of Tertiary basalt haz also been a
there are some problems with definitive as in the
absence of control drilling the cover appears to be very patchy
and generally guite thin (=50 m) although some thick pockets
which may comprise several flows are also present. ‘

sessaed. Al though
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INTRODUCT IOM

Aeromagnetic data Ffram the mineralised Moina-Cethana region of
MW Tasmania has been reviewed., The area examined, and relevant
licence holdings, are shown in Figure 1. This diagram also
tndicates a provisional interpretatiaon o the farm of the
Devonian Dolceath Granite (after Leaman, 1988) based on gravity
data. Refinemeant of this interpretation will be reported
separately.

Figure 1 also displays many established mineralised sites and it
appears likely that there 13 some fundamental relationship
between the granite - ar its form and structuwral control - and
much of the mineralisation. The nature of basement or Cambrian
controls arz  not ohvious in suwface mapping. Skarns and various
vein style deposzits occur in the region. The total value af
recovaered mineralisakion has been substantial (see Bamford and
Green, 1788).

Magrnetite is associated with many prospects and the magnetic
maethod is an obvious choice for exploration on this account but
many oaf the local rocks, tncluding Tertiary basalt, are also
magna=tic. Basalt cover, or derived material, is entensive and
much axploration interest may be concealed.

The review of aeromagnetic data described in this report takes

the Form of a feazibility and regional assessment. The study was

directed toward description of :

1. relationships between magnatic field and particul ar
lithologies in order to assess normal response patterns and
identify abnarmalities,

2. wunit cantinuity and/or distribution beneath basalt or other
cover ,

3. basalt contributions to the field and estimates of thickness
and flow forms,

i, mineralisation responses {including associated skarns) g,

3. girosz structural features. )

This imitial waorls was not intended to be exhaustive or

ultimately definitive with respect to the available data or the

topics listed. The basic aims of the present study (reported
here as stage 1) was provision of regional indications, method
application potential and Ffeasibility, and supply of feedstock
informaticon for an expansion and integration with gravity and
gealagical data.

'lrw "
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DATA USED

Two aeromagnetic surveys exist.  Hoth are available in digital
farms. Each was Flown as  a nominal drape and essentially N-8
lines.

The First survaey, by Shell {(refer to Mines Department open file
records 82/1728), is of higher quality but somewhat fragmental
and does nrot offer complete coverage af the area of interest
{sEe Figuwre 1). The important Cethana area, for example, was not
flown. The nominzl line spacing was 250 m with a specified
clearance of 100 m. The actueal clearance varies within a general
envelope of 90 to 140 m with important exceptions. The effective
sample interval was about 40 m.

The: eecond survey, by the Mines UDepartment in 1785, was flown
with & line spacing of 300 m and a specified clearance of 130 m,
1t caverszs the entire area of interest with a comparable sample
spacing but the clearance condition was rarely approached across
those parts of the area where the Shell coverage was broken.

For this review the more resolwving DHhell swyvey was used
whaerever possibhle in order to . avoid loss of speciral
information. In order to mate =zurveys and provide a reasocnable
feasibility evaluation promptly each second line was used.
Considerable data fthus remains for evaluation in those areas
which may be deemed of interest Ffrom present work. A single
ttampilation was generated from the two surveys by matching
positions  arnd continuation to equivalent levels. Lines wholly
sourced from the Shell survey retain  thelr Swxs number code
while thozse that included Mines Department data are numbered
1060, Lines east of Oliver Hill which carry the Shell designator
do not cover the area north of the Round 0. escarpment. In this
area it was  not feasible to combinme the Mines Department data
without an s effort which could not be justified Ffar =uch
preliminary study.

The raw profile data as uwused from either sowce is presented in
Figures 2 to B. The contowr presentation given in Figures % and
1o {98 amd 106 with geolaogyy) is the contractor™s compilation for
the Mines Department.



METHODS

In arder Lo provide hasic evaluation of the data with respect to
the several topics and abjectives defined in the Intraduction,
the awmromagnetic data has been considered in both raw and
variouws processeod forms.

The raw dalta (Figuwres 2 to 8) are potentially deceptive due to
an  arvay of terrain effects but carry the highest reszolution of
local features - especially the Bhell source data with nominal
clearance of 140 m. Source and prospect signatuwres have been
reviewsad using this data.

In aorder.however, to obtain a broader perspective on structure,
lithological wnite (continuity, characteristics) and minimi=se
mizsleading terrain aspects the data have been continued from the
approximate drape as aobserved to a Ffined level. Such
presentation  impraves definition of deep ar gross SOurces,
allows reliabhle modelling but excludes =mall or shallow sources.

Terrain «compensation and continwation was wundertaken by first
matching the level of zurface topography at the located sampling
positions:  with the recorded height difference to obtain the
spatial location of the magnetometer. An ohserved file relating
position, magnetic Field (IGFRF residueaxl walie? and absolute
elevation was constructed. {This file can be used to calculate
the magrhetic Field on  any swface — terrain parallel /drape or

~fined level) Due to the quantity of data involved and the

limited, ganentially regional and feasibility objectives of this

phaze of the project only each zecond line was used. (This means

that ample scope exists far superdetailing where this is judged
NEeressary)

Some problems were encouwntered 1in this process which reflect
suwvey location errore. Filducial markers wused for position
contral are, erratically distributed and it was evident that the
aircraft poasition, as defined by the stated coordinates and
clearance information, could mot always have Bbeen recovered
correctly. The flight path was often too irregular or too
elevated and not consistent with a flight trajectory. In such
cases a smooth function based an reliahle =egments and trends in
the +Flight path was uwsed instead but it would be possible to
fully and accuwrately recover the actual flight path from the
indicated flight trajectory and height difference {(radar
altimeter) recoards, This was not warranted by the present study
which emphasized upward continuation processing but it would bhe
essential if a law level drape correction was to be made.

Due to the gappy natwe of the Shell survey near Lake Cethana
infill wsing the Mines Department survey was attempted. This was
essential acrass bhe Lake and near Lorinna but north and sast of
Cethana it was npot generally justified due to the magnitude of



the prohlems and the qguality of the Mines Department data
immediately north of  the Found Mt. escarpment. The two surveys
involve different gpecification and produce a step 1in raw
profile +orm (see 10560 at AOTIO0, Figure & for examplel. Froper
justification can only ocour when the two surveys are adjusted
te the =samg spatial position. & smooth functiom then results.
The continuation procedure based on absclute height corrected
records (above) effects this, Matipng the Shell survey was,
however, awmbkward since the pilot hed begun manoesvres= for the
next line well before data recording ceased and, in a region
with o treme topography. large anomalie=s and imperfect position
control, some mismatches are inevitable unless precise location
is recovered and the profiles of each survey are in the same
vartical plane. This does not ocowr.

arn elevation of 1200 m was required for a regional presentation
of the magrmetic Field and this level will form the basis +far
madelling and reference. Assembly of the transfar calculations
from the ohserved levels (S00 to 1300 m ASL) teo 1200 m involwved
zome nasly justapozitions between the observed gradients and the
terrain and some blemishes have persisted (e.g., line 1053 -
Figqure 13 and plot - Figuwre 14). Each spike reflects @ critical
terrain o- position condition. Most were checked and the flight
path corrected, edited or compenzatsd where such a problem had

sffected the stability of the continuaticn process. This
selaective, manual filtering vielded Figure 1% and a data set for
derivative calculation. Mote that it stillt caontains some

apparent imperfections which may or may not be real; further and
more detailed evaluation would be regquired to estatilish the
reEasE0ns.

First and second wvertical derivatives are shown in Figures 1é&
and  17. There is some suggestion of line bias but most large
feratures are independent and several N-§ effects are crertainly
real .

The magnetic - field south af Moina and across the Daisy Dell -
Middlezex Flains area has been especially evamined in order to
pravide some assessment of  the Tertiary basalt. An original
tuned, avto-correlated spectral analysis followed by weighted
adjustment of the energy spectrum has  heen used. All such
methods require at least one or two control pointes but none
prist  here. Figures 1% to 30 present output from this procedure
with some interpretation. An indication of the scaling problem
can  he obtainad from comparison of Figures 28 and 20 using guite
ditferent property/spectral  functions. Lntil at least one hole
has  been drilled in a substantial patch of basalt fine tuning
and depth description must remain formal rather than definitive;
the shape of cources 1% suggested but  their depth is only
crudely ectimated.

A1l presentations of the field ¥rom either data set have been
reduced by 17530 nT from the stated IGRF plus constant generated
By the contraciors.
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DISCUSSION OF ORSERVATIONS AND RESULTS

The Ffollowing comments are growped in terms of the first order
ab jectives of the evaluation. Since the present study has
gxtracted only the fundamantal implications of the magnetic
data, tmplications which may be refined by fuwther warlk or
varied after correlation with gravity data or model study, the
natzzs must be considered interim.

The dmplicatians and obhservations are, hawever, elemental to
further evaluation and many may poSERas exploration
significance.

UNMIT CHARACTER AMD REGFOMSES

Indications of the magnetic character of rock units can be
darived +from the contour maps {(e.g. Figures 9 and 10) ¢r, more
reliably  from the observed profiles and modelling studies (2.g..
Figures 2 toc 8 and Z% te 34). Detailed modelling has heen beyond
the brief for this first phase of data review.

The possible diztortions induced by terrain or  flight path
affects must be considered separately where any deviation fram
implied patterns has been inferred. This has not yet been done
and  would  invalwve precise conversion of the profiles to pure
drape form.

Limited deductions are possible from the cantour maps.

Tham Dove Schist is nobt sufficiently sampled but appears non
magnelbic.

The Laorinna Greywacke presents no reliable pattern but limited
modelling shows it to possess a significant magnetic contrast
{e.g.., Figures 20 and Z4).

The felsic Cambrian rocks also do not ‘offer a consistent
pattern. The untt, as mapped, is clearly wariable and may
consist of at least two gross members. See the profile

Eove

discussion below. 0One of these it non magnetic, as north of

Dliver Hill But =spouth of 0Oliver Hill part appears strongly
magnetic. (Thi=z= may be due to a mafic unit at shallow depth -
see models, Figures 33 and 40

The Dove Oranite offers ambiguous indicators. It is relativaly
unifaorm in praoperties but apparently non magnetic. Modelling
indicates that its surface skin or metamorphic aureole may be
reverse magnetised and that this contrast generates the negative
field in the region of the Dave Granite. :

The Ordovician roacks offer no pattern and it is clear that
variations irn the field across Ordovician exposwes are produced
by concezaled Cambrian units. Same minor ancomalies may be related
to faults. Naokte that even the Gordon Limestone at Lorinna is
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assopciated with a large anomaly. Thig reflects an intense source
at shallow depth since the limestone is non magnetic.

The Dolcoath Granite 1is also non magnetic and generates a
subtiraction in field intensity although the response is modified
by the cembined effects of thernal alteration at the contacts
and the intruded Cambrian rocks.

The Tertiary basalt is strongly but variably magnetised and the
response  pattern i1s  modified by sizeable geometric terrain
effects.

The profiles demonstrate that many responses are overprinted.
The dominant character is that of the Tertiary basalt due to its
extensive exposure.  Yelb, it is not the most magnetic material.
Dasalt effecte tend to be relatively low amplitude but high

freguency and  more significant deeper souwrces control the
magnetic field {Eagea line BS480 and S500 - Figure 4). In many

cases the bhasalt response 18 very subtle or absent. Most basalt
festures are suggestive of either multiple flows nearly equally
magrnetited 1n narmal and reverse senses o very thin (D430 to
100 m) cover. (see also discussion on basalt thickness bhelow)

The Frecambrian rocks generate smooth anomaly tails from ather
sources and these are slightly negative aoverall with respect to
the reference field LIZ20 to 548303 5520 to 10464y, The
contromlling regional influence of the bazsement is best seen in
the line groups of Figures 9 to 7.

The response due to the Dove Granite i= not markedly different
unless the Lorinna Greywacke is present (lines 5440 to S5540) .,

The Lorinna Greywacke , however, itz shown to be a significant
magneties unitl although outcrop limitations and contowring
approsimatlons limit display of  this character in plan.
Felatively subtle expressions on major gradients illustrate this

Property. For ewample, the bulge on the gradient at 5399 N on

lTires 5&8&0 to 1060 amd 5401 N an 1082 and 1067 near Lorinna.

The major intrease in field intensity north af 540% N on lines
D240 to G490 iz directly related to Cambrian rocks. Although it
would bhe ejsy fto relate this to the felsic rocks thie is simply
impossible.  The magnitwde of the response &xceeds S00 to 600 nT
but carries a superimposed sub-effect with amplitude of SO to
100 nT. These values may be contrasted with the Tertiary basalt
which induces amplitudes of S0 ta 200 nT generally and rarely up
to B0 nT. The response noted north of S409 N and west of 419500
E ie due to Cambrian mafic rocks which are not exposed and that
the subsidiary anomalies are due to felsic tuffs and volcanics.

The large anomaly at about 3IZ407 N (lines S420 to 5540
pspecially),  but which trails ENE north of lLake Gairdner, is of
comparablie amplitude and certainly of the same origin. Its
regilonal  extent and scale itmplies a major mafic unit and is not
related in any way to the expozed Ordovician rocks.

Arnomaliesz of comnparable magnitude and scale occur near 5401 N
(lines S640 to Z&H60) and 5401-2 N (lines 1063 to S900) with the
etfect increasing but persistent to the ENE south of Oliver Hill
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(ko line 38320). Much smaller (200 Lo JF00 naT) anomalias of
comparahle tvpe can be recognised on lines 3700 (2402400 N)Y and
1061 (55404200 MY which are not due to basalt and are larger than
any mineratisation response {sese section on prospect signatores)
due  to  contact metamorphiism  arocoend the crest of the Dolcoath
Grarite. This form of alteration may account for the local
var-iaktion from the Pnormal subdued response due to felsic rocks
and is restricted to the Oliver Hill, SW Dolcoath Hill region
where these rocks are in cantact with the granite. There is na
other- direct evidence of contact metamorphic effects in the
surveyed area angd if This inference 1= correct then the
anamal v/ unit 1= terminated unconformabhly to both =sast and west
n=2ar the granite roof.

Mo «onsistent pabterns have been recorded for the O-dowvician
rocks  although zshallow-sourced anomalies can be associated with
fold awas fonear 9494 N ocn lines 5340 bto D580, a fold limb
(3405 Rl Llines  55EC0C to TE30) and  contact anomalies between
Cambrrian  and Ordovician rocics at 54028 N (Iine 1040) and S4018 N
(lime 10&17.

Some Lopographic asnomalies may also be listed; e.g.., 9405 N
(lime 2280 and soukth of 3402 N on lines 5820 to 5840.

Firaoperty contrast perspective 1s best summarised by line S820.
The low field region from S405 to 5407 N reprezents Devaonian
granite and a neutral response. The surrounding rocks are more
magnetic but the effect is localised: and this =cales the
passible metamorphic effect. It will be noted that the response
due to Gordon Limsztonre and Dove Granite 1= positive and
signficantly nagative with respect to this pattern. These
properties suggest penetration responses far underlvying
-materials and/or negative magnetisation for the granite. The
latter option i3 not generally acceptable and gross geometric
affects due to a deeply buried unit are implied. The contact of
the Dove bGranite is evident to both north and =south and the
respongse is  not markedly different +$rom that of the Dolcoath
Granmite. Mo stabilised leavel is available for the Precambrian
rocks  but lines 1082 to 3820 would indicate levels comparable
with the Dglcoath Granite. Underlying mafics must generate the
very  large anomaly on the line while the covering basalts are
best =een in lires S880 and 3200 and are inconsequential by

Y
2. 5,

comparisan. This implies either lower contrasts or smaller

volumes for the Tertiary pile.

Inspection of Figures 2 te 8 indicates that much of  the
character of either exploration interest or nuisance is low—
maderate  amplitude and relatively bhigh frequence and super-—
imposed on larger, longer wavelength features.

It is instructive to compare Figures 11 tg 17 since these
prezent the primary structural uvnits. The profiles, as would he
seen  at 1200 m, are generally at  least 400 m clear of the
terrain  and free of major terrain effects. Tertiary basalts do
not  contribute significantly indicating that these are quite
thin (halow) and the balance of gross contrasts is more reliably
recognised.

et
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Feversely magnetised unite occur adjatent to basement or beneath
basalt on lines 52460, 5380, 5400, 5480 and 9500, The contrast is
of mimilar intensity to that producing the positive responses in
the Mt Jacob o naorth Tiger Flains regions. A mafic suite is
implied. The effect is generally too wide to be due to thermal
o bhoundary  conditions. The form of prefiles 10680 1o 10464
suyggest a thick wedge of mafic rocks adjacent to the bazement
margin, enclosing the Dove Granite, but none are epuposed unless
components of the Lorinna Grevwacke are outer members.

TERTIARY EASALT

Reference has heen made throughout the previous gqualitative
dizscuzs=ion that the basallt cover in this region is either thin
o  patchy o bath. Several profiles across the basalt area from
Moima to Daisvy Dell and Middlesex Flains were analvsed. The
examined profiles were selected to provide a general sampling
but aleo allow a lower (than 1200 m) reference level to be used.
Each prefile analysed was recalculated to a level of sither 200
cr l0o0c m From the absolute height obeesrvations (see methods).
The results are presented in Figures 1% to 20,0 Most lines were
calculated For the region south of Storsmont bot thres lines
extend across the entire area (9400, 5820, 34840 ~ Figures 27 to
297 and line S4820 has been recalcoculated wsing an extreme
progperty conditioner.

In  the absence of any contral on the thickness of basalt in the
regicn studied the reliability of the interpretation is unknown.
Froblems were experienced in definition of an appropriate scale
far the analvsic or even selecting which gstimates represent. the

baszse ot thi hrasalt. Once somez  control exists a mot- e
comprehensive analysis will e poszible but the present

prravicional oultline cdoes suggest flow forms and that the basalt
iz wvery patchy. Comparison of the 15 km profiles for line S620
(Figures 28 and I0) using differing parameters illustrate the
dif{ficulty glthough there is sufficient consistency to suggest
ancl interpretation. The aperator designated 128/2  more
satisfactorily outlines the souwce =zhkin (land surface) form and
itm more belisvable with respect to owtocrop limite and landform
relationships. This presumes, of cours, that mapping iz accurate
anc 1t iz apparent that this is not the case in many arceas;
talus has been included in the basalt distribution. This may
alaa be the case on lime 3420,

Irrespective of current scaling problems due to absence of
control the analysie suggests the form of the magnetic sources
arc i &all caszes basalt cover would appear to be geherally less
than 20 o 70 m thick and often absent.
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SIGNATURES FOR MIMNERALISED SITES
Thea subset of availahle data examined in this review bhas been

inspected for suggestions of any patterns associated with knawn
mingraltsation. Note that the entire data set has been used
between 425500 and A2750C0 mE  since  on oS00 m spaced Mines
Department data ewxists in this zone but at greater clearance
than the Shell data.

I+ psatterns can be recognlsed, with or  without Ffull drape
correction, and gther like effect= can be noted then the entire
data set should be comparably processed and re-examined. The
data has been considered as an ocbhserved implied drape. The
effect of chis  assumption is discussed at the end of this sub-—
saection.

It must alsog be recognised that the mineralised zaones cantain
many prospects and 1t is wunlikely that many have been adeguately
sampled o defined. The family response, however, may be aof
value. The data has been reviewsd within these admitted
constraints and in full appreciation that changes in the host
trrock volume are more likely to produce recognisable effects in
the wmagnetic Ffield at 100 to 200 m  than any changes which
directly mirror ore.

Examination of plots of the contoured magnetic field (e.qg.,
Figures % or 10Q) and geology/prospects treveals that a particular
wadge immediately west of the Dolcoath Granite displays an odd
high frequency E-W lamination {see also structural blocks) but
no individual character is identifiable. Comparable character is
- nat  evident at other clusters of prospects. It must be concluded
that the contowed Fforms offer few indications of magnetic
' signatwres in this terrain. It is not clear whether the effort
of full drape correction would make a difference. 1 suspect not.

The profiles, however, offer a different view. Virtually every
site sampled by & profile offers a characteristic and comparable
rezponse. FProzspect/site numbers refer to Bamford and Green
(1988} and Figures 4 and 10A. '

Line Fraospect number comment amplitude element
3380 Qo7 on broad rise crest Auw
3400 097 local spike 100 nT Aul
2440 0os sharp spike S0=-70 A
S480 . 074 beside basalt crest

010 confused by basalt 29 [ATH
5500 083 ' small local spilke 40 AT
=940 14 step on gradient 20

OF7/078 hbulge near crest peak 0 on 180
3580 095 not recagnised
3600 051 =mall rise 20 Au

054 nick point on profile 30 AN}
5420 ND11/012 large spike &0
S4440) 74 very subtle
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Line Frospect number comment amplitude element
&40 GL1/70L2/7012/7098 spike Z00 nT
003 crest
006  suggested on 34620/5640
=560 O&2 /089 not recognised
083 spi ke 150
0157 semall peal S50
5480 Q20 small hulge 20 fint
019 ,/020/0208 spilie F100
0OLs S0
D700 OSS/056 gradient bulges 20-30 Au
221 peal: 100
1O&0 Q27 /029 spi ke S0+ Au+
QRZ/024702 gradient bulqge 20 A
1041 058 very subtle 20 [ATH]
: O =mall local peak a0
10482 T viary subtle At
evidence of alteration
057 not recognised
0Z8/s0=4 resolution too low
1Q&S Q&40 step in gradient 100
D&54 small gradient variation 25 ST
40/ 0F0 resolution tpo low
1044 09s spi ke : 700
&4 spi ke 140 A
QQT/ 039 resolution too low
3820 042 /0475 small peak S0
072 no data
S840 44 /0388 rot recognised
SE&0 D44 =mall gradient change S0
) QO /063 no data
S880 0SS0 /0473 small ill-detfined crest
048 no data

These notes indicate that identifiable responsez exist in real
and imperfegt data but whether many would be reviewed without
the known association is & moot point. ALl gold-bearing sites
generate relatively small deviations at 100 m clearamce but the
gradient oar pealk changes are consistently present. Note that a
comparable respanse appears to be present in the region of 097 -
an  alluvial deposit. This would imply a source nearby, or that
the magnetic response 1is mapping a structure nearby. It is
untortunate theat clearances around the northern part of Lake
Cethana are extreme and suwrvey patching and compensation canncot
recover  what has been last. Comparison of observed and 1200 m
level profiles i1llustrabtes the importance of highly resolving
data at low elevations.

AN attempt has been made, based on the implied nature of the
responses listed above, to infer other possibly mineralised
sites. Some extraneous sources, such as minor basalt contacts,
may be confused but all are cvonsidered abnormal in some way.
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Sites of poosible exploration interest
Line Easting Morthing coumment
SIE0 417000 SA4GB500 compare 097 (aven if alluvial)
SO0 chaeck 097 and headwaters of Devonport Creek
5480 4195 SA025 minet-alised fault zone?
G401 check Faddaock Creek
SOED A0 SACGES basal t??
5540 421 S403ES itnferred fault anis
DS540 415 5407 pther than edqge of basalt at
Iris River?
S5E80 122 54055 peak unlikely to be Tb
S4042 H=)E
54085 review fault zone
S400 4225 T404 T™h effect?
54075 fault zone beneath L Gairdmer
=409 fault zone on shore
4 4z4 5408 check not basalt cantack
540838 along fault in Bell Creek
D410 in felsic volcamics
S700 42= SA06S
S4073 7
oaGe7
10860 4255 5EQRT
DI9946 gqald style?
13861 25 SA00 cantact zone abaove mafics
D404 contact with mafics
S07E =
10563 427 S403E2 i felsics
1044 4275 S4074 fault zone/cantact
5320 423 54045 near granite in felsics
S4025 ? large spike
JaA07a foid anis
S840 4285 54401 Tb contact?
5880 42935 S407 possible fault contact/edge Th?

The discussion above has presumed a drape relationship with the
geolaogy, t.e., an  egual representation with respect to the

e

surface at least. Where this assumption fails dus to landform or .

clearance condittons, o the sources are more deeply buried ar
located, then the res sponse  may be modified. The Shell data
carries a typical clearance of 80 to 130 m but may exceed T00 m
locallyv. The Mines Department clearances are greater. Figure 31
shaows the effect of changing sensor - source range. The green
profile is as observed (and may be misleading) while the others
show the smgothing effect of increasing distance. NMote "that an
et bima 106 m hevond observed levels reduces many distinct
features too the gradient 'bumps" so0 often seen in  other
pratiles. Buch distortions may be important. Note alsao that the
sbserved profile may nat have been obtained at a regqular
clearance and many descrihed feature may already have been
modified by this process.

<Y
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STRUCTURAL NOTES

Structural featuwres determined at the present level of analysis
have heen summarised in Figure I2.

Some M-85 features are indicated and are unrelated to any aspects
of line bias. Some features have been mapped, as near Tiger
Flaim, west of the Dove River and along the Mersey Riwver. More
persistent structures are either NNJ-5E or NE-SW. E-W elements
are alsa present but less obvious. The NW-S5E set is presumably
related to the Claude-Raland thrust sheets but there i=s little
surface evidence Ffor the ME-SW =et. Several E-W featwres are
ewvident in zurface mappling fincluding the alignment of
mineralisation west of the Dolcoath Granite).

While there 1= no obvious relationship between magnetic +ield
ancd minaralisation &t 1ow lEVle (100 to 150 m nominal) there is
at high level. All sites from Mt Claude to the Lea River lie on
a single trend evident at 1200 m. It is a band of perhaps two
structuwres about ! kbm wide. Other groups have locli on comparable
E-l (ectually EENE trends). Thigs posisible relationship does not
acrount for all sites. Inspection of identified trend
relationships, inferred section composition and known sites
suggests that mafic rocks are either thick or relatively shallow
bensath mineralised areas, especially gold-bearing areas, and
that most lie in the extensional strecs field in the northern
face ot the intersection of the conjugate set.  Most
mineralisation appears to be related to this "V" corner where it
iw in arn E-W band. Several other such features exist.

Surface mapping  has  indicated an array of apparently minor or
relatively  discontinuoes  faults  and  structures. Fiost can be
directly correlated wilth underlving implied gross frachures.
This would indicate Tabberahbheran re—actrvation at least.

Figure a2 attempts to show the distribution of thick
accumulations, of maftic rocks within the Cambrian sequences.
Thess appear to be close to basement and may be generally
present but thin due to form, folding o truncation. The
greatest accumulation lies east of Lake Cethana. The Dolcoath
Granite may have removed much of this material.

Two profiles have been modelled to test some of the implications
of this interpretation (Figures 2 and Z4). It is not claimed
that this simple assessment is adequate but Figure I3 does prove
that thick mafic uwnits are present; that near the Dove Schists
in  the south being either overturned or reversely magneticed.
Line 1047 presented more problems and  these hbave not been
resolved. It i peseible to obtain & solution of the type shown
for  line 9500 but the shift differentials are not consistent.
The option shown accounts for the salient features and implies
thick, Ffault-sliced, compound mafic sources. These issues will
be examined in later study in association with gravity data.
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COMCI_USIONS

As this is  a stage or progress report, and further work is oin

train, the conclustons offered are general and inteerim but do

summarise prosent achievemsnls,

L. Magnetic data offer much structural information relevant to
understanding ot the area and tts history. This topic to be
studied 1n association with gravity data.

2. Lambrian matic suites are concealed and appear block
boundead. Many marginal structures have been re—activated and
surtface eupressions exist.

Je Mirmeralisation is concentrated an such re—activated

boaurdaries o along major crustal trend systems and =ztress
releass corner. The naorthern side of the conjugate appears
freguently and most sites ococur when this is close to E-W

traktures.

4. Many deposit styles have expression in magnetic data

at

about o0 @ clearance. Gold deposits display very subtle

wraraessions while tin a-  tungsten deposits are maore
deftinitive. Effects are modified by clearance variations and
exploration appraisal may wall . reguire checking af the
clearance envel ope.

S.  TMany regional Ssignatuwee features o controls are  not
identified in low level contows maps and a best seen In
profile forms. High 1lwevel presentations able to  yield
structural settings and controls can be modelled.

4. Tertiary basalts are wvariable in character but may be
raspnlved. There is need +for some control. The basalts are

genarally thin but several flows are indicated i1in some

AP EI s .

~J

- A nuwiber of unexplained signature style features have been

noted and are worthy of immediate review. Exploration may
need  to be based on presumptions of major structures and
alteration of materials above boundaries of underlying mafic

Facks.

B. Little evidence Ffor alteration esffects has been noted but
this may be due to the erratic natwe of the magnetic field
and  poor definition of rock groperties in this area. Another
ey @2l ement is the daominance aof the matic suites an the
magnetic field. Yirtually every feature in the northeastern
two  thirds of the area sbudied contains a significant

cantribhoution fram this source.

e
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RECOMMENDAT I ONE

Eome discussion and review of the implications of this
garly work  ds required. Are mineralisation concepts implied
feasible and wuseful? What roles could the granite and the
matic suite have? Are there major internal thrust boundaries
and do  these control loci for mineralication? Are thece
refiected in come E-W features?

The anomalouse =ites cshould ke reviewed and visited. The
coordinates offered may carry & precision of +/—- 200 m so
an  area of 400 x 400 m showld be checked. Geochemistry is
advised for  independent checking. In each case the effects
ot basalt boundariez, previouzly unmapped pods of bacsalt or
fault oxidation effects need to be assessed.

Some drilling cantral on the thickrness of basalt is required
in order to finally remove this varitable. Magnetic analysis
can provide the regional stripping once this iz done.

Magnetic property analysis is recommended for all umits but
Epecial attention should be directed at LDove Granite,
i.orinna  Greywacke contents and the feleic rocks since there
are suggestions  that these contain a range of lithologies.

Some remanence  dete-rminations  will bhe essential but 1
suggesl all determinations use field magnetometer methods.
This ie chegaper, more representative and permits more

vamples to he measured.
F

Swrond  stage worlk should review the Eknown or suspected
mineralised zones for drape imperfections. It may be that
some aspects of mineralisation signatures have already been
modified by the swwvey and i1ts relation to the land =urface.

Where structures appear favourable, ar other information
indicates . interest the alternate lines not wsed in this
study shpould be reviewsd. These areas may be advised.

More comprehensive structural anslyvsis  using both gravity
and 1200 m data sets can be constrained by the implications

of this work.

that the compensations and corvections for the lines

examined do not need to be repeated unle=s line position
problems are to be removed completely. Most parts of most lines

ar e

free of this problem and the corrected data sets can he used

to calculate or examine the field on any surface.

&S
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/ _ DEPARTMENT OF MINES "
Z Head Office:
Gordons Hill Road,
P.O. Box 58,

ROSNY PARK 7018

TASMANIA

Enquiries: Dr R.G. Richardson
Phone 30 B324
Your ref:
Our file: 620.1
RGR1 {7} :AT

21 SEP 1988

RGC Exploration Pty Ltd,
P.0O. Box 835,

BURNIE.

Tasmania. 7320 FILE No.: 0525 =

INITIALS : ¥,

. DATE : égldéﬁimu;ﬂaég

Attention: Mr M.J. Fleming

Dear Mark,

CETHANA GRAVITY DATA

I have completed processing the data and I enclose a station plot at

1:25 000 and a listing of the data. The columns on the 1listing are

station number, easting (A.M.G., metres), northing (A.M.G., metres},

elevation (metres), observed gravity, theoretical gravity, terrain

correction {milligals for a density of 2.67) and Bouguer ancmaly

(milligals for a density of 2.67). I have given Leaman Geophysics the
. same data on floppy disc.

2 summary of the operation is as follows:

08.08.88 - 12.08.88 88 stations 27 h 35 m on site
15.08.88 - 19.08.88 109 stations 28 h 05 m on site
22.08.88 - 24.08.88 62 stations 17 h 20 m on site
Travelling time Hobart-Cethana-Hobart 24 h

Travelling allowances 1,595

Terrain corrections 51,320

Vehicle (4WD) not costed

I enclose an invoice for $2,190 being calculated at $15.00 per hour per
person for the times on the attached list.

Yours sincerely,

Rl —

R. Richardson
GEOPRYSICIST

. Encl.

Telephone (0D2) 30 8333 Telex AA 58 276 Fax (002) 44 2117

Ke27?y



CETHANA GRAVITY SURVEY TIMESHEET

| l | | | |
| DATE | TIME START | TIME STOP | LUNCH | CHARGE TIME |
| |
|oB.08.88 | 1525 | 1735 | 0 | 2h1l0m |
t09.08.88 | 0840 | 1745 | 1 h | Bh5S5m |
|10.08.88 | 0840 | 1625 | 30 m | 7 h 15 m l
{11.08.88 | 0825 ! 1735 | 30 m f 7 h 50 m |
|12.08.88 | 0850 | 1035 | 0 [ 1 hd45m

|16.08.88 | 0840 | 1800 | 45 m { 8h35m

[17.08.88 | 0935 | 1805 | 40 m | 7 h 50 m |
|18.08.88 | 0835 | 1800 | 40 m | 8 h 45 m |
l19.08.88 | 0B25 | 1120 | 0 ] 2 h5m |
[23.08.88 | 0830 | 1805 | I0m | 9 h5m |
124.08.88 | 0830 | 1725 | 40 m ! 8hl5m

l | | | TOTAL | 73 h Om |

Rk

R.G. Richardson

GEOPHYSICIST
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Magrnetic anomaly high

Magnetic anomaly low

' 1
Residual magnetic anomalies

Magnetic trends

~ interp. J.Webb July 1868.

Trend A from early 1968 ground mag.

Anomalies interpreted by Mr. J. Webb of AES
from the aero—mag. survey by AMEG P/L.

The totol mag. intensity values were statistically
reduced to 7 residual anomalies (A to F) and a
number of trends which reflected structure.

The original daota is subject to considerable error.

Recommendations:
(Moina shest 2)
1. Infill VHEM
2. Extend mag. and £M north
on 6E,7E,BE & 9E.
3. Drill 2 ddh’s as recornmended
by Reid '67.

‘K.0.Reid recommends selected iP and/or Turam,
selected re—mag. surveys and grid extensions.

B main anomalies (1P} detected.

A1A4, & A2 assoc. with conductive axes.

A2,A5 & A6 assoc. with resistive gxes (dissem. sulphides).
A3,A7 & A8 not related te anything.

Recommendation Oliver's Hill area — 2 ddh's in A1, 1 ddh in AZ2.

S & M — ground mag. revedled 3 strong anomalies (1968—69)
1. W of Iris River with coincident Bi (10W to 8W)
2.5 & M mine area
3. NE of BCF

Four additional lines cut (blue). IP — double pole—dipole array.

Reinterp. of regional magnetics by CGG =
— poss. to distinguish between basalt and bedrock.

— discontinuities coincide with known faults.

— near surface N-—S axes defined NE Lorinno &
N of Daisy Hill, Cambrian rocks? Follow—up
revealed magnetic, ferrous basatt horizons.
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