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SUMMARY

EL 26/85 is held by Mr. C.H. Whitehead, and was issued to him on
20th 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 old workings have highlighted the
structural control on mineralisation in the area. Most lodes are
vuggy quartz 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 of alteration.

Mt. Lyell Mining & Railway Co. Ltd. included this area in programmes
conducted over EL 8/65. They concluded the area had no potential to
host an economic deposit of Sn, W, Mo or Bi.

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 parallelling Narrawa Creek requires further
investigation. It is linked with the known gold occurrences and
correlates with a noisiy magnetic zone. The magnetic highs
occurring 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
potential exists for a gold-bearing skarn deposit with the Dolcoath
Grid.

Data acquired on the Wilmot Tunnel was compiled. No significant
assay results were obtained. An interesting geological feature is
the intersection of Cambrian rocks. They also display a definitive
magnetic susceptibility response.

A report on the mineralisation styles in the area by D.G. Morrison
indicated a strong structural control on the Higgs and Narrawa
Reward workings. Also, examination of geochemical associations in
the drill holes supported the suggestion that a number of discrete
periods of veining occurred.

A report on the gold-bearing skarn potential of the area suggested a
more mafic oxidised pluton was necessary to form significant
deposits. Larry Meinert concluded that the Stormont Bismuth Mine
skarn had some of the minerqlogical features necessary to be
gold-bearing.

The regional magnetics study completed by Dr. D. Leaman indicates a
number 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 $33000.
Planned expenditure for 1989 is $50000.
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NARRAWA ANNUAL REPORT 1987/88

INTRODUCTION

EL 26/85 covers an area of 11 sq. km. on the western side of
Lake Cethana (Figure 1). The Cethana Road traverses the
northern limits of the licence. The Wilmot Power 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 geology is shown at 1:25,000 scale in Figure 2.
Undifferentiated Cambrian volcanics (Bull Creek Volcanics)
dominate in the south of the licence. These are overlain
unconformably to the north by Ordovician conglomerate (Roland
Conglomerate) and sandstone (Moina Sandstone) sequences. 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 dykes. Tertiary sediment,
greybilly 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 Dolcoath 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 Dolcoath Granite
is thought to dip shallowly to the west; Cupola-like
projections being responsible for the skarn occurrences at
Moina, Tea-Tree Creek and Stormont.

Mining commenced in the district around the 1880'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 (1979) gives a brief summary of deposits in the
area. Two old gold mines, Narrawa Reward and Higgs, occur
within EL 26/85. 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 Higgs 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 period.
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The present licence area was previously part of EL 8/65. 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
eRA 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 Report (Roberts, 1986). The 1986/87 Annual
Report (Roberts, 1987) details mapping and sampling of the
Dolcoath Grid by RGCE. A 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 since November 1987. Also, to indicate the
work planned for the next twelve months.
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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 wholly-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.

Two mining leases, 13M85 & 22M85, lie partially within
EL 26/85. These have been excluded from the exploration area
under the terms of the Agreement.
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EXPENDITURE

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 $33000.
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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 OF OLD WORKINGS

Reports reviewed which describe the mineral field around
the Dolcoath Granite included Smith (1898), Twelvetrees
(1909, 1913), Reid (1919), Keid (1943), Jennings (1963)
and Collins in Jennings (1979).

Mineral deposits were first reported in the early
1890'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 lode veins.
These 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 400 metres and dipping steeply
(85°) south. The ore occurs as fairly continuous blebs
and bunches in veins 100mm to 900mm thick. Hosted by
quartzite and skarn rocks. Mineralisation of the
wallrock not uncommon.

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

Granite has been intersected 200-220 metres
mine. Postulated to be a cupola-like body.
most common near the surface and cassiterite
relative to wolframite with depth.

A resource of 26 x 10'" tonnes at 18% CaFL , 0.1 % Sn and
0.1% W has been defined within the skarn (Smyth, 1981).
Metasomatism and replacement of the limestone by fluids
and gases moving along numerous fine fractures pre-dates
the lode vein mineralisation. Replacement proceeded
outwards from the fractures.
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All Nations Mine (Lady Barron): Thought to be the eastern
extension of the Shepherd and Murphy lodes. The veins trend
285 0 and dip steeply (75-80°) south. They vary in width from
10mm to 500 mm and occur in quartzite. Wolframite is the main
metallic mineral. with minor bismutite, molybdenite. pyrite
and gold. Gangue minerals are quartz, topaz and muscovite.

The veins often contain large water filled vugs with combed
quartz and embedded wolframite. They appear to terminate at
the quartzite/conglomerate contact. A 25-75mm selvage on the
hangingwall contains gold and bismutite. The veins occur in
an en echelon pattern with their extremities overlapping.
A low angle reverse fault dislocates their eastern extent.

Lawkemlaw Workings: South of the All Nations Mine. Diggings
occur over 100 metres bearing 2900

• The vein is 75-150mm
thick and dips steeply (80-85°) north. Hosted by decomposed
Cambrian quartz-feldspar porphyry overlain to the north by
Roland Conglomerate. Dominantly a smokey quartz and pale blue
topaz vein with wolframite and minor sulphides.

Pig & Whistle Workings (Lawson & Riley): 500 metres southeast
! of the All Nations Mine. Several veins 75mm to 200 mm thick

striking 280-3200 and dipping steeply south. Hosted by
decomposed Cambrian quartz-feldspar porphyry.

Veins of quartz with wolframite and minor cassiterite,
bismuthinite. bismutite, pyrite and arsenopyrite. Accessory
topaz, fluorite, tourmaline and muscovite.

Lode minerals also occur on the porphyry/conglomerate contact.

Pochins Adit: To the east, but not an extension of, the
All Nations lode (Jennings 1979). A series of rich pockets
and short veinlets 50-150mm thick. Quartz veins with
wolframite in bleached gritty sandstone.

•

/Higgs Mine (Sunrise): The lode occurs in a crushed zone
between two shears trending 3000 and dipping 70 0 north.
crushed zone served as a favourable site for deposition.
lode is 3 metres wide and 46 metres long. It consists of
galena, pyrite, arsenopyrite and chalcopyrite impregnated
quartzite which is auriferous. Some fine free gold was
visible. The gold is apparently contained in pyrite and
values decrease with depth. The lode is oxidised.
Silicification may be contemporaneous with sulphide
mineralisation (Roberts, 1987).

The
The
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( Narrawa Reward Adit: The workings trend 2900 through a
quartzite heavily impregnated with arsenopyrite, pyrite,
chalcopyrite and galena. The lode carries gold and silver.
Adjacent to it is a quartz-feldspar porphyry dyke dipping
steeply south. Associated shearing occurs along the length of
the adit (Roberts, 1987) and appears to be a major control on
the mineralisation. Quartz veining contains wolframite and
molybdenite.

Packetts Workings: Trenching across and along narrow
I 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).

I Poveys Workings (Povey & Johnson,
75-200mm thick strike 335 0 and dip
wolframite and minor molybdenite.

Sullivans): Quartz veins
45-600 south. They contain
Hosted by hard quartzite.

•
I Squib Workings (Gurrs): Veins trending 320 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 oxidised, decayed granite on the
granite/quartzite contact. The richest ore apparently
occurred in the quartzite.

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

/ Dolcoath Mine: Vuggy irregular quartz veins in greisenised
granite. Veins 75-150 mm thick trend NNW and dip 45 south.
Dominantly 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

•

I
Blacks Workings (Southern Wolfram Lode): Lode veins 125-250mm
thick strike 280-3050 and dip 500 south. Combed quartz with
wolframite, minor molybdenite and variable amounts of
sulphides, bismuth minerals, fluorite and mica. Hosted by
greisenised granite. Gold has been recorded.

X Batemans Shaft: North of Blacks line of lode. The lode
strikes 3300 and consists of wolframite in quartz veins within
greisenised granite.
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/ Sayers Workings: An east-west lode line extending over 600
metres. A series of sub-parallel quartz veins up to 200mm
thick in greisenised granite. They contain wolframite with
minor bismuthinite, cassiterite and molybdenite in association
with fluorite, beryl, topaz and muscovite. Wolframite content
is variable.

I Princess Mine (Urquharts): Veins with quartz, topaz,
fluorite, wolframite and bismuth minerals. They are 50-200mm
thick, strike 310-3500 and dip 45-600 south. Enclosed within
greisenised granite bearing topaz, fluorite and scattered
wolframite.

Falls Mine (Tin Spur Mine): Deeply weathered ferruginous
I sandstone and siltstone striking 300 0 and dipping 700 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 60 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: Numerous quartz veins 75-300mm thick
I trending NW and dipping 600 south. They contain wolframite

and molybdenite with bismuthinite, pyrite, chalcopyrite and
accessory fluorite, topaz and muscovite. They occur in
greisenised granite which contains wolframite, molybdenite and
bismuthinite.

/

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

•
I ~ampbells Reward Workings: The host is weathered Cambrian

volcanic rock (Bull Creek Formation). Barbed and wire form
gold occurs in a vein of kaolinised feldspar. The vein widens
to be barren quartz. Silver is associated.
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I Coronation Workings (Thomas Section, Old Stag): Two lodes
trending NW and dipping 500 south. They are 75mm to 200mm
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 290 0

and contained within the crushed zone of a NW trending thrust
fault. Veins up to 100 mm thick and hosted by tubicolar
sandstone. Rich gold values at the surface passing into
gold-poor sulphides at depth.

•

•

{ Evendon and Reardon Workings: 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 Dolcoath and Narrawa
creeks were locally anomalous for tin. But due to the
numerous small workings that existed, they were not regarded
as significant targets.

Investigations started around the Dolcoath Granite as
exploration in other areas declined. It was recommended
(Dandy, 1970) that reconnaissance mapping and an orientation
soil geochemistry study be conducted over the western
granite/quartzite contact.

A grid was cut and soil sampling at 100 ft intervals was
completed (McKibben, 1971). Assay results for Sn, W, Bi and
Mo gave partially coincident anomalous zones. Further intill
soil geochemistry was recommended to confirm these zones.

The infill lines were soil 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 geological mapping over an
area of Bull Creek Volcanics outcropping adjacent to the
Bismuth Creek Fault (BCF) zone. This outcrop occurs on a
tributary of Bull Creek in the southwest corner of EL 26/85.



"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,
quartz-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 quartz-rich acid fragmentals.
Variable amounts of finely disseminated pyrite are common
in the schistose zones. No other sulphide minerals were
observed in hand specimen".
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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. Known areas of gold mineralisation are associated
with shearing (faulting?), silicification, the occurrence of
abundant sulphides and, to 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,
1981) can be related to the rocks mapped on the Dolcoath
Grid. The calc-silicate and skarn rocks mapped by Roberts
(1987) on the grid are part of the transitional zone, but have
no depth extent. Similar rocks intersected by the drilling
are only more limy rich zones in the Moina Sandstone
sequence. Therefore, potential for an economic skarn gold
deposit on the grid is very low.

The gold soil geochemistry by RGCE shows 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
faulting and shearing associated with near surface
mineralisation. However, the magnetic highs in this zone
relate to calc-silicate and skarn type rocks with known
magnetite occurrences. So the structural interpretation may
not be valid. What requires testing is if the rocks below the
soil geochemical gold trend reflect the anomalism.

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

Review of the Dolcoath Grid data is ongoing.



The Wilmot Tunnel passes under EL 26/85 in the north
(Figure 5). In February 1988 an examination of the tunnel was
completed. An attempt was made to geologically map and chip
sample the walls. Magnetic susceptibility readings were taken
along its length.
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WILMOT TUNNEL

4.4.1 surface Geology

Detailed surface mapping was undertaken prior 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 geology covering
EL 26/85 has been compiled and plotted at a scale of
1:5000 (Figure 5).

4.4.2 HEC 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 lithological 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 of the tunnel geology is
the occurrence of Cambrian rocks. Their western contact
would be regarded as a normal stratigraphic succession.
However, the eastern contact is faulted. Mineralisation
in the area is known to be related to structures.

4.4.3 Tunnel Sampling

•

Sample locations 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 geological mapping had. Samples
were taken where abundant sulphides were observed~ Where
calc-silicate minerals and/or more hornfelsic or shaley
units were encountered. Also where a strong magnetic
susceptibility reading was recorded.

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



G~8 RGC EXPLORATION PTY. LIMITED

A Geoinstruments Susceptibility Meter JH-8 was used.
This gives values at x10-s S.l. units. See Figure 6 for
a profile of the readings. They are listed in Appendix
3. Readings were taken on the southern wall at 10 metre
intervals from chainage points (every 100 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 to magnetite
disseminated throughout.

•

•

•
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12·

Magnetic Susceptibility
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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 Higgs and Narrawa Reward Workings were among those that
were examined in the area. From reconnaissance 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 ND1).
Examining the core in relation to the geochemical associations
generated suggested distinct controls on gold distribution
existed. This may lead to the identification of a "gold
ccrridor" in space and time. Geochemical associations
rsturned for drill holes ND2 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 from these, however, is that there has been more
than one style of mineralisation over time.

If the suggested structural control or something similar
exists, exploration for these type of deposits will be
di ff icu 1t .

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



c:o RGC EXPLORATION PTY. LIMITED

•

•

•

6.

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 skarns in
North America. He considers that the Stormont Bismuth Mine
skarn has the mineralogical features which reflect the
greatest potential for producing an economic gold deposit.
However, he believes the composition of the associated pluton
is a limiting factor in locating 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 50 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 Appendix 7.

Figure 10 shows the new gravity stations and Shell's
aeromagnetic coverage on the 1:25000 Cethana Sheet.
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CONCLUSIONS AND WORK PROPOSED 1988/89

The old workings in the area have highlighted the structural
control on mineralisation 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 obtained 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 gold. The
intersection of these lithologies with a major feed structure
may localise mineralisation in a shallow plunging reef.
Drilling is planned to test this interpretation.

Continued assessment of the data accrued in the previous
Annual Reports is ongoing. The gold geochemistry trend
parallelling Narrawa Creek requires follow-up. As does its
relationship to the noisey magnetics zone identified in the
ground survey. All of the drill hole information and the
Wilmot Tunnel geology 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 calendar year 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 be carried
out. Areas requiring more detailed study will then be
identified.

Expenditure for 1988/89 is expected to be $50000 .
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Expenditure
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RGCE Expenditure from December 1987 to August 1988

Item

•

•

Salaries, wages & on costs

Consultants & contractors

Assays

stores

Vehicle/Plant hire

Tenement Costs

Office Costs

TOT.o.L

6285

857

423

429

506

5000

993

$14493
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Wilmot Tunnel Assay Results
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APPENDIX 3

Wilmot Tunnel Magnetic Susceptibility Readings
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APPENDIX 3

• WILMOT TUNNEL MAGNETIC SUSCEPTIBILITY READINGS

-5
CHAINAGE (X 100 ft) METRES FROM CHAINAGE READING (x 10 SI units)

133 0 180
133 +10 220
133 +20 150
132 0 160
132 +10 150
132 +20 150
131 0 160
131 +10 140
131 +20 150
130 0 150
130 +10 1 60
130 +20 130
129 0 140
128 0 140
128 +10 140
128 +20 140
126 +24 21 0
125 0 1 90
125 +10 60
125 +20 50
"124 +20 60• 123 0 30
123 +10 50
123 +20 27
'122 0 'I 2
122 +10 40
122 +20 45
121 0 1 6
121 +10 71
121 +20 9
120 0 10
120 +10 7
120 +20 6
119 0 8
11 9 +10 1
119 +20 10
'I 18 0 2
118 +10 3
11 8 +20 8
117 0 11
117 +10 4
117 +20 9
11 6 0 7
116 +10 7
11 6 +20 39
1 15 0 134

• 115 +10 25
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-5

• CHA1NAGE (x 100 ft) METRES FROM CHA1NAGE READ1NG(x 1 0 81 units)

115 +20 15
114 0 13
114 +10 50
114 +20 12
113 0 10
113 +10 45
113 +20 8
112 0 39
112 +10 7
112 +20 11
1 11 0 27
11 1 +10 45
111 +20 44
11 0 0 11
110 +10 26
11 0 +20 13
109 0 6
109 +10 5
109 +20 8
108 0 27
108 +10 35
108 +20 14
107 0 21
107 +10 29

• 107 +20 19
1 06 0 37
106 +10 200
106 +20 57
105 0 170
105 +10 140
105 +20 20
104 0 200
104 +10 190
104 +20 40
103 0 32
1 03 +10 13
103 +20 35
102 0 20
102 +10 75
102 +20 300
101 0 53
101 +10 87
101 +20 170
100 0 900
100 +10 25
100 +20 53

99 0 91
99 +10 68
99 +20 86

• 98 0 54
98 +10 48
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CHAINAGE (x 100 ft) METRES FROM CHAINAGE READING (x 10 S1 units)

• 98 +20 850
97 0 12
97 +10 64
97 +20 130
96 0 15
96 +10 84
96 +20 151
95 0 58
95 +10 61
95 +20 45
94 0 39
94 +10 33
94 +20 93
93 0 200
93 +10 22
93 +20 21
92 0 210
92 +10 150
92 +20 91
91 0 52
91 +10 48
91 +20 24
90 0 22
90 +10 37
90 +20 65• 89 0 28
89 +10 94
89 +20 82
88 0 82
88 + 10 170
88 +20 39
87 0 22
87 +10 1 70
87 +20 78
86 0 63
86 + 10 70
86 +20 72
85 0 49
85 + 1 0 25
85 +20 33
84 0 26
84 +10 24
84 +20 89
83 0 34
83 +10 25
83 +20 22
82 0 23
82 +10 26
81 +14 31
81 +20 28

• 80 0 25
80 ·1 0 27
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units)CHA1NAGE (x 100 it) METRES FROM CHA1NAGE READ1NG(x 10 SI

• 80 +20 23
79 0 39
79 +10 22
79 +20 24
78 0 25
78 +10 13000
78 +20 449
77 0 1300
77 +10 20
77 +20 47
76 0 73
76 +10 1 9
76 +20 25
75 0 31
75 +10 48
75 +20 1 90
74 0 24
74 +1 0 12
74 +20 60
73 0 20
73 +10 7
73 +20 16
72 0 17
72 +10 18
71 +20 17

• 70 0 25
70 +10 12
70 +20 40
69 0 21
69 +10 27
69 +20 23
68 0 ',80
68 +10 160
68 +20 610
67 0 '136
67 +10 80
67 +20 1900
66 0 58
66 +10 84
66 +20 40
65 0 35
65 +10 8
65 +20 28
64 0 30
64 +1 0 49
64 +20 35
63 0 78
63 +10 1 2
63 +20 25
62 0 700
62 +10 69• 62 +20 14
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1ee ft)
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units)CHAINAGE (x METRES FROM CHAINAGE READING (x 1 e SI

• 61 e 61
61 +1e 24
61 +2e 29
60 0 16
60 +10 69
60 +20 21
59 0 30
59 +10 50
59 +20 1 7
58 0 19
58 +10 36
58 +20 22
57 0 25e00
57 +10 34
57 +20 10
56 0 230
56 +10 40
56 +20 38
55 0 5
55 +10 33
55 +20 48
54 0 17
54 +10 20
54 +20 26
53 0 185

• 53 +10 3500
53 +20 74
52 0 1 " 0
52 +10 24
52 +20 18
51 0 24
51 +10 8
51 +20 15
50 0 53
50 +10 17
50 +20 470
49 0 55
49 +10 490
49 +20 5
48 0 4200
48 +10 24
48 +20 18
47 0 12
47 +10 23
47 +20 1 6
46 0 13
46 +10 34
46 +20 1e
45 e 11
45 +10 57
45 +20 8• 44 0 55
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-5

CHAINAGE tt) METRES FROM CHAINAGE READING (x 10 SI units)

• 44 +10 35
44 +20 42
43 0 19
43 +10 45
43 +20 50
42 0 32
42 +10 14
42 +20 12
41 0 10
41 +10 11
41 +20 13
40 0 63
40 +10 28
40 +20 160
39 0 110
39 +10 88
39 +20 82
38 0 160
38 +10 51
38 +20 55
37 0 160
37 +10 120
37 +20 290
36 0 32
36 +10 62• 36 +20 530
35 0 58
35 +10 440
35 +20 210
34 0 340
34 +10 270
34 +20 260
33 0 53
33 +10 2200
33 +20 54
32 0 33
32 +10 35
32 +20 36
31 0 33
31 +10 200
31 +20 38
30 0 39
30 +10 47
30 +20 30
29 0 39
29 +10 160
29 +20 30
28 0 47
28 +10 45
28 +20 420

•
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CHAINAGE (x 11313 ft) METRES FROM CHAINAGE READING (x 113 SI units)

• 27 a 38
27 ... 113 87
27 ... 213 25
26 a 32
26 ... 113 84
26 ... 213 35
25 a 46
25 ... 113 11 a
25 ... 213 148
24 a 91
24 ... 113 184
24 ... 213 49
23 a 38
23 ... 113 45
23 ... 213 57
22 13 1513
22 ... 113 913
22 ... 213 28
21 a 59
21 ... 113 34
21 ... 213 2213
213 a 45
20 ... 113 6,
20 ... 20 62
1 9 0 1900

• 19 ... 1 13 54130
1 9 ... 20 46
18 C 18130
18 ... 10 5700
18 ... 213 1413013
17 13 92013
1 7 ... 'Ie 45130
17 ... 20 1613013
1 6 13 491313
1 6 ... 113 77130
16 ... 213 231313
15 13 131313
15 ... 113 31313
15 ... 213 821313
14 13 '1551313
14 ... 113 551313
14 ... 213 1513
13 13 1413
13 ... 1 13 213
13 ... 213 281313
'I 2 13 7513
12 ... 113 55
12 ... 213 34131313
11 13 691313
11 ... 1 13 1213
1 1 +213 5113• 10 13 413
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APPENDIX 4

Dr. G. Morrison's Report An Overview of Gold

•

•

Occurrences in Northern Tasmania.
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AN OVERVIEW OF GOLD OCCURRENCES
IN NORTHERN TASMANIA

for Goldfields Exploration

Dr G.W. ~orrieon
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PI~LICO. Qld 4B12
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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 an 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 wrigglite 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, Mer

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 a

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 vems 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 brief reconnaissance of the data and drill core suggest the Henty occurrence is polymetallic

semi-massive sulphide formed, at least in part, by replacement of carbonat.e unit.s t.hat 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 potential for more

• discoveries of Henty style or more typical 'break' style mineralisation.

Beaconsfield,s a quartz-ankerite-sulphide vem associated with quartz-ankerite replacement
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bodies in a flexure between two major shears. A surprising feature 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 bydrothermal fluid. Tbe

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 tbe major

fluid conduit. If this could be establisbed in fact tben 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 structures are tension gashes between zones of axial

planar shear on Taberraberan folds. Tbe best analogy is with tbe Hodgkinson Goldfield of Nortb

Queensland wbere numerous small scale oresboots are cbaracteristic and alluvial production far

outweigbs bard rock production.

•

•

Mathinna has a similar bost sequence, vem character and orlgm 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 witb the Jamestown and

Carson Hill developments in tbe Mother Lode District of California is warranted for Matbinna

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

Tbe overall impression of northern Tasmania is of a wide range of deposit styles all formed as

part of the Taberraberan orogeny. Tbe most important controls on the orefields 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 tbe fields but tbe best potential is

where combinations of structures, intrusions and host rocks with potential for replacement co­

exist.
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MOINA DISTRICT

3

• Moina is one of the principal mineral districts in north-central Tasmania better known for its

tin-nuorite 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 disseminations in sheared sandstone, siltstone, calc-silicates and porphYT}' dykes.

The old workings were limited in depth by a rapid fall off in grade that has been interpreted as

the transition from surface enriched to primary mineralisation. Similarly in the recent

•
explorat.ion programme 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 the grade drop off:

I. Surface enrichment due to oxidation as suggested by most previous workers

2. SLructure controlling 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 10 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 10

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 cutoff to anomalous grades is sharp and in NDl
and DG 1 at least, below the level of even partial oxidation and distinctly below the
level of complete oxidation (<IO 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 'reeP is an irregular shear

zone striking NW and dipping approximately 700 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 bulk 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 NDI and

DC I has demonstrated a strong overall element zoning pattern and distinct controls on gold

distribution. Although there is some duplication in DC I there is a strong single pass zoning

pattern in NDI 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 DCI 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. If 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 seems 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 garnet and magnetite skarns and basemetal veins in transition beds between the
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Moina Sandstone and Gordon Limestone. At the Stormont Mine mineralised garnet skarn is a

trough-shaped, bedding conformable 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. It is interpreted

as a pre-mineralisation reaction skarn formed by exchange of components between thinly bedded

limey 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

is interpreted as a high temperature (+4500 C) metasomatic infiltration skarn replacing massive

limestone and some adjacent interbeds. The Jack of significant retrograde overprint or

greisenisation suggests the skarn formed close to a pluton and not adjacent to a pre or syn­

mineral 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 (1959, TDM Technical Notes p. 36) reports 3 m at 2.52% Bi and i.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 tbe porphyry is strongly

sheared and altered to sericite or silica-corundum-white mica/clay (pyrophyllite?, Kaolinite?) and

cut by plutonic? buck-coarse comb quartz-pyrite-chalcopyrite veins. Work by Geopeko on

Mariner I & 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 argiIfic

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. G oonumbla-Peak Hill-Temora NSW) where early low grade gold

mineralisation is part of a porphyry Cu-Au s)'stem and higher grade Au-AI', 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 vein' 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 18 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 heen

suggested that the Hugo skarn along the Bismuth Creek Fault might represent such a setting.
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The W-Mo-Bi occurrences are single or multiple greisen-quartz vems with coarse crystalline

wolframite, molybdenite and bjsmuthinite and locally anomalous W, As, Cu, Zn, Pb, Au, Sn.

The veins typically occupy l\W 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 geologic setting is

consistent with a moderate 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

massi"e 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/siltstone 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 ,'ersions 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 grelsen 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 Cockatoo 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 Distrkt is a classically zoned polymetallic deep su bvolcanic 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 Jeast earJy 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



8

•

•

•

transition beds as well as massive Gordon Limestone whereas the massi\'e 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 expected in such a system.

The overall element zonmg pattern away from the granite IS also the general mineralisation

sequence from youngest to oldest:

Sn-W -+ W--Mo-B i --+- Cw-B i-Au -+ Ag-Pb-Zn

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 diaracter. 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 modera.te 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

gre,sen veins in major structures with podiform sulphide bodies as suggested for the Round

Mount area holds a potential 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).
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LISLE-GOLCONDA

Evaluation of granil,oid-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 granodiorite intruding sandstone and siltstone of the

Mathinna Beds. Brief reports 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 hut so small and irregular as to be generally uneconomic.

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

5. Sulphides were generally sparse but dominat.ed by pyrite, arsenopyrite and
chalcopyrite with minor local galena and sphalerite.

6. Quartz-tourmaline-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.

i. 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 i50 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 Ri"er 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 stock works 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.L 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.
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MOUNT HORROR AREA

• An evaluation of the potent';al 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 2Q.-120 mm thick cut

hornfelsed sandstone, siltstone and shale in the contact aureole 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 interstitial 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, inlill 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 deposits) 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.

•
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BEACONSFIELD

• A reconnaissance of reef int.ersections in holes Bll, 10, 12B and 15 to interpret the

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

The Beaconsfield deposit produced 26.15 tonnes of gold at an average grade of 24.7 glt from

quartz-carbonate veins hosted in Ordovician siltstone and limestone. The reef structure is a

sinusoidal flexure partly bound by shears cross-cutting a thrust faulted sequence that includes

ultramafic rocks as well as Cambrian and Ordovician sediments. There are no significant late

intrusives in the sequence and quartz~ankerite-sericite-pyritealteration appears limited to the reef

structure. The reef 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 are. 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 are intersections studied is the nature of the quartz veins. The veins

are irregularly distributed and quite variable in thickness, orient.ation and carbonate content.

• Only two varieties of quartz are evident - massive tightly packed fine to coarse euhedra

charaecerised by 'explosion texture' and microcrystalline. almost chaleedonic, banded quartz.

The 'explosion texture' consists of alternating zones that arc white and nuid 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 replacement ankerite and as bands within the microcrystalline quartz.

•

The overall interpretation based on the quartz texture, sulphide assemblage, gold distribut.ion,

alteration 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 repre~ents 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

metamorphic-epithermal story may help confirm this somewhat unusual interpretation of

BeaconsfIeld and open up new possibilities for exploration in this area. For example, a Tamar

Fracture Zone age would open up possibilities of vein, stockwork, breccia replacement and even

hotspring style mineralisation in the Permo-Triassic sedimentary rocks.
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• An evaluation of the concept that the 'zone of close folding' is a regional scale 'break' with a

bulk tonnage potential where stock worked quartzite and high grade shale hosted vems 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 faulLs (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 often localised ShOOLS and that such mineralisation could

overprint sheared siltstone, silicified and brecciated sandstone and early saddle reef type quartz

veins. The apparent randomness of the mineralised struct.ures 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 is 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 type orogenic deposits in the classification of Morrison &. Rose 1987 (AMJRA 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 nuids channelling up crustal scale sutures and

precipitating largely in the brittle and brittle-ductile regimes in response to wall rock interaction,

overall declining t.emperature and the development of st.ructural traps. Granitoid plutons may he

broadly contemporaneous with mineralisation in this setting and may provide heat that

concentrates and focuses fluid flow, but the)-' are neither essential to mineralisation nor the ma.jor

source of ore components. In a situation like Mathinna 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 deposit 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 ty'pe based on a brief reconnaissance of dump

mat.erial and a literature review.

The Lefroy Goldfield produced 172,075 oz Au at an overall grade of 1 ozlton from a series of

quartz reefs hosted in sandstones and siltstones of the Mathinna Beds. The sediments strike 3300

and dip 30-45°W and have generally open folds 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

reef 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 frartures particularly footwall or hangingwall adjacent to

and cutting buck quartz. The mineralised quartz is vuggy hoJocrystalline fine to medium comb

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

Although der,ailed information IS sparse the structural controls, quartz types, element

association, apparent. scarcity of basemetal sulphides and silver, and high but variable gold

fineness are consistent with the orogenic class of deposits typified by t.he 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 nuids 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 orJgm 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 Ii

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 fauil ing following closure of the suture, deep eroslOn and formation of
fault-controlled conglomerates.

• Tensional falllting following relaxation of stress.

• In this model the strike-slip faults might be expected to cut at least the lower pan of the Owen

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

The fault rocks in hole HP4 have crush, shear and weak mylonitic 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-ductile transit.ion 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 between 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). TlJe 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 HPI3 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 pm 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 pm gold associated with chalcopyrite in carbonate-quartz-chalcopyrite- pyrite­
sphalerite-tetrahedrite veins cutting network pyrite veinlets in partly silicified
dolomite (T8946)

• 2-7 pm 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 fiuorite or calcite-fiuorite-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 Pault Zone.

1. A brittle-ductile shear zone juxtaposing volcaniclastic rocks witb a lens of sbale­
carbonate·jasper .

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

3. Shattering of silicified rocks and sbearing of unsilicified rocks leading to gasb vein
infill and replacement by quartz-carbonate-pyrite-chalcopyrite - galena-sphalerite­
tetrahedrite-bismuth-bismutbinite-gold. Late fiuorite-carbonate-sulphide veinlets and
cbalcopyrite-pyrite-galena shears.

4. Sbear overprint with yellow sericite-green Cr mica ± 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 Arcbean 'break' type mineralisation (eg. Tbompson-Bousquet,

Hemlo) is probably more valid conceptually and is supported by tbe restriction of mineralisation

to strongly deformed rocks, tbe regional signi!icance of tbe Henty Fault Zone, and tbe presence of

Cr mica-sericite alteration. Tbe paucity of crystalline quartz does not allow a classification of tbe

deposit by tbe quartz method but microprobe analysis of gold composition and a reconnaissance

of fiuid inclusions may be of int.erest. Por example, the combination of bigb gold fineness (+900)

and low salinity CO2-bearing fiuid inclusions would favour a metamorpbic-break model, moderate

gold fineness (400-800) and moderate salinity low CO2 fiuid inclusions would favour a

volcanogenic model (cL 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

sub"o1canic 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 Golconda District (TSG Bull 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 styles 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.

I. 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. In 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 is that the bulk
of gold mineralisation is related to the Taberraberan Orogeny, that thinner crustal
segments with more younger Paleozoic strata are most effected, and that some crustal
segments (eg. West of the Rosebery Fault) are less amenable to gold mineralisation.

2. Many of the occurrences, particularly those with a metamorphic chacter are
associated Wil.h crustal scale breaks Dr 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
heterogeneous strain; evidence of multiple reactivation in ductile and brittle regimesj
dominant brittle Dr brittle-ductile deformation regime during a major orogenic
episode; juxtaposition of vastly different lithofacies Dr 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 a!., 1984, paper
attached). Possible structures of this type in northern Tasmania include:

• the Henty-Great Lyell-Linda Fault System and extensions

• the Rosebery Fault System

• 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.

3. An interesting feature of northern Tasmania is the apparent association of porphyry
and pluton lev'el gold mineralisation with Sn- W-Mo granite systems. The concept of a
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 occurrence~ (Golconda, Lisle) are associat.ed with
granodiorites. However, there arc 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 su bvolcanic 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 o\'erall polymetallic character and some that are Sn or Au dominant.
This is explained in the newer granite literature hy 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 mayor may Hot have associated tin mineralisation.

Of additional interest in northern Tasmania intrusive-related 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 NDI DIAMOND DRILL HOLE GRAPHIC LOG AND
NOTES

Methodology

Given good assay data for Pb Zn Cu Ag Bi 1\10 \V Sn As Au identify element associations based

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

accompanying graph paper log.

Identified element associations (purely emperical)

1. Pb-Zn-Ag (Sn), Pb-Zn (Ag, Cu)

2. Cu-Bi-As

3. Cu-Bi-W

4. Au

5. Mo- W-Bi (Sn, As)

6. 5n-Mo (As)

Not.able zoning for hole in order listed where] is shallow and 6 is deep. This is similar to many

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

relationship of gold however is a little unclear.

Styles oflTIineralisation 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 ,·einlets.

4. Fluorite (pale purple}-phlogopite-pyrite-chalcopyrite-quartz irregular branching
vein lets.

5. Quartz-fluorite (purple}-molybdenite veinlets In quartzite and disseminations
associated with phlogopite in gritty quartzite.

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

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

• Style] 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 Sty les 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 -+ 5+6+7

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 salldsl,ones have veins and fractures

11= gritty 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 wbite-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 complete bleaching and local development of phlogopite-f1uorite suggesting pervasive

greisen alteration in the Sn-W-Mo vein area.

Relationship to Structure

The only prominent fault 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. 91-95 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.



r '1
\.-.i <.;_'t.-

22

•

•

•

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-f1uorite association in the inferred gold

stage that gold is ratlier more closely linked to the Sn- W-Mo greisen than to the basemetal

assem blage. This in turn suggests that the porphyry dykes and related steep structures may he

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 --f Mo- W-Bi --f Bi-Cu-Au? --f Pb-Zn-.~g) suggests a 'gold corridor' may he 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. NARRA W A REW ARD HOLE DCI

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

mineralisation for comparison with Higgs NO!. See accompanying graph paper log.

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

Au partly in a broad zone of weak greisen MOo 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

sty les include:

!. basemetal 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 arc comparable to those in the polymetallic zone in NO!.

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

includes

• basemetal climb;ng Hins

• basemetal-pyrite replacement of feldspar phenocrysts

• quartz-mo]ybdenH,e-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 arc 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.
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THE GEOLOGY AND DEVELOPMENT OF THE FAR FANNING GOLD DEPOSIT

by M. Elliott l and M. Houtgraaf 2

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 recorded
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 exploration involving extensive trenching and
sampling has been carried out intermittently since the
1930's, by Gold Mines of Australia (1932), Placer (1974),
Anaconda (1975), Marathon (1980-81), Aberfoyle (1981-82), and
The Northern Qu~ensland Company (NQC) (1983-present).

In 1980 Marathon undertook 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
averaging 1
cut-off.

NQC Evaluation

estimated
gram per

a resource
tonne AU,

of 1 million tor-nes
using a 0.5 gram per tonne

•

NQC reviewed all the available data and calculated
geological reserves of oxidised are 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.

;!~{) oJ/~+t.~-
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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 over the
entire deposit for the first two 3 metre benches and to
assist in 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.

Geology 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 a fluctuating continental
shallow marine environment. Sedimentation in the Burdekin
Basin unconformably overlies an older granitoid basement

• (Ravenswood Granodiorite Complex).

The deposit occurs near the intersection of an axial
trace of a broad regional open anticline and an east-west
trending lineament which links two Permo-Carboniferous 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 is delineated over a strike length of 1700
metres and is arbitrarily divided into 8 zones (Fig. 4). The
deposit consists of a number of are lenses. These ore lenses
parallel and cross 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 is rou~hly normal to the direction of maximum



•
steepening of the fold. Therefore although the
fold flexure mainly dip to the south (60 to 80
ore lenses dip to the north (35 to 50 degrees).

In detail ore lenses consist of:

beds in the
degrees), the

23

*
*

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

An increase in the density of fracturing is 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
veins and breccias within the ore lenses tend to
to bedding. This is explained by bedding planes
than any other plane of weakness during folding
favourable and preferred site for ore deposition.

mineralised
be parallel
opening more

to form a

•
Mineralisation consists of gold set in vuggy, translucent

to milky coloured quartz and iron rich veins and breccias in
the oxidised zone. Gold is associated with pyrite and minor
arsenopyrite, galena, and chalcopyrite in the sulphide zone.
Gold is 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

as having intermediate to weak ore outlines.
mineralisation contains significant low grade

are described
This style of

and waste
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material between high grade veins and breccia pods (Fig. 7).
This necessitates using small bench heights (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 is 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 are and
directed to the crusher. Material in the one to two grams
per tonne gold range is directed to a low grade stockpile.
While in the process of mining, material of uncertain are 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 are is non-rippable and hence has to be drilled and
blasted. Waste is also drilled and blasted but its
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 line are sampled over the length of the
hole for grade control purposes. The effectiveness of the
grade control method is still under review while pit grades
are reconciled with later processed samples taken from the
crusher and the agglomerator.

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

of
the
The

Eight open pits were designed to remove
oxidation, which varies from 16 metres
surface. All mine plans are prepared
mine layout is shown in Figure 8.

are to the base
to 24 metres below
at 1:250 scale.

•

Mine Construction

Construction of the treatment plant commenced in January
1986 and was completed in June 1986. The plant is 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 leaching technique. The ·first batch of
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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 unloading. 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 TIlE JAMESTOWN MINE AREA
MOTHER LODE GOLD BELT

TUOLUMNE COUNTY, CALIFORNIA

By

P. H. Dohms, R. D. Hoagland
Condor Minerals Management, and

G. M. Algood
Sonora Mining Corp.

I NTRODUCTlON

This paper has been prepared as an introductory document for
participants in the Society of Economic Geologists field trip to
the Cal i for ni a ~1 0 the r L0 de, Mar chi - 5, 1984. Ass uc h, i tis
meant to present an overview of tIle deposits at Jamestown and to
offer up some ideas for discussion. It is not meant to be a
definitive treatise on the origin of the Mother Lode ores, which
is g discussion we anticipate will continue for some years to
come.

The visit to the Jamestown Mine will involve stops at two of
the four pri,ncipal deposits, the Harvard and the Dutch-App
orebodies. Since exposures are somewhat restricted at the
Ilarvard, rather less time is planned there than at the Dutch-App.
Figure I 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 to express our appreciotion to the management
of the Sonora Mining Corp. for giving us the opportunity to bring
the Society to tl,ese deposits. It is through exposure to
ore bodies in the field that the Society gives its greatest
service to its menlbership.

PR OJ eCT II[ STOR Y

The ['rojeCI: began in 1977 with literature research by staff
1)[ the Western I!xploration office of the New Jersey Zinc
Exploral:ion Company in Tucson, Arizona. field reconnaissance
began in January, 1978 and the properties in the Jamestown
,Iistrict were firSI: visited in July of thai: year. Geologie
investignliorls and initial ]J[operty acquisitioll cOllsumed the
following year. Drilling began on August 1, 1979 and continued
until early November, 1981. During that time, some 116,349 feet
of cuttings and core were drilled in 1137 holes.
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• Project engineering and feasibility studies continued through
1982. Environmental baseline studies continued concurrently and
eventually lead to the preparation of an Environmental Impact
Report.

In June of 1982, Gulf + Western, the parent company of 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 ftBM Group, the parent company of Sonora Mining
r:orp., in late May, 1983 and the project formally changed hands
in mid-September of that same year. Since that time, engineering
work and environmental and permitting reviews have proceeded at
an accelerated pace.

GEOLOGY

•

•

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 to say that the
Jamestown district lies along the historic Mother Lode, a major
crustal suture over 200 miles in length. This feature is
coincident, more or less, with the Melones Fault Zone. 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.

Tile 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
~re strongly graphiLlc. MOVing down-section tllfOUgh the zone of
Inineralizatiocl and alteration, a footwall of meta volcanics and/or
serpentinitic rock is eventually encountered. Regional strike in
the Ilarvard Dutch-App area is about N 30 \~ and dips average
about S5 degrees east at dept:h. Dips at or Clear the surface
witilin l~lle weQthering zone are sOlnewhat steerer. Although they
are illtin18tely associated, r~ineralization and alteration features
di.ffer [rolD property to properly ()nu \vill, therefore, be
clisclisseO separately [or eacll filine.

II A I~ VA[10 flI NE

'1'\";0 ZOlles of mineralization Clre present at the Harvard Mine.
Til e I' 0 a t: wa 11 Z 0 neli e s below and i Il con t act \oJ i t Ir the pro min e n t
"lJilll quartz vein". This zone was the higher grade of the two
~]Ilcl has, therefore, been essenti.ally mineu out. It is associated
witll cllloritic and ankeritic Inet()volcanics and generally contains
mod era t e ([ u ant i t j. e S 0 f q U8 r t z - car b0 fl aLe ve i n i n g . S pee i In ens fro m
tlris zOlle can easily be collec::ed on the dump of the> #1 Shaft at
t: h e [I a r va rd.

2



•

•

•

(' ,"}j
\.J :1;

A second, lower grade, zone lies on the hanging wall of the
"!lull quartz". It is from this zone that the majority of the
recently discovered are 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 are"). This rock also is
commonly 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 megascopically and micro-
scopically to occur in its native form. In virtually every case,
when gold is observed megascopically at the Harvard, it is
associated with one of the late white quartz-carbonate veinlets
mentioned above. In its finer state «300 microns), gold has
been observed both in finely divided free particles in 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 IJarvard. rhnor amounts of sphalerite and cCialcopyrite have
been identified during microscopic examination. The gold-bearing
[J y r i lei s com III 0 n 1 y e u h e J r a 1 all d fa i r 1 y fin e g r a i ned. 0 r e zan e
sulfide contents vary up to 10% but average nearer to 2%.
Interestillgly, pyrite appears lackillg in the late quartz­
carbonate veill1ets.

No correlation has been recoenized between pyrite content and
gold content. Sirrillarly, attempts to definitively correlate gold
content with any particular feature have failed and the old saw,
"gold is where you find it", turns out to have a great deal of
truth.

DUTe II - ,\ P P rlI NE

I n 0 c d e r I: a s a ve spa c e, I: h i. sse c t i a I, 0 f the pap e r "i 11 d well
on the dif ferences between the Ilarvard and Dutch-App deposits and
o fI 1 Y I: 0 \1 C h Li. g 11 t 1 y 0 11 t !l e ::; i IwL 1 () r i t: i e 5 . 1\ 5 can be 5 e e n fro In the
i. L1 u s t rat j u n S,t.: h e in 0 s Lev ide n I: d iff ere II c e i sin the C 0 III pas i t ion
o[ I:lle princil'dl alteration ZOl1e. At the Dutch-App, rock
illl:.eral:.iOll is marked by enormous zones o[ a peculiar rock termed
I'QuLlrl:z-i\nkeriLc-l\laclposlce l', or Ql\rl. Goofl eX81l1ples of ti1is
Ifl(ltericll can be collected from tile dump at the App shaft and in
the rock faces imrneJiatly south of that shaft.

Th{-~ [:lfsL sl:op !Jere will be at l:hc olel Dutch Shaft. While
SOl\\e inLere.sLillg rucks God artifacts CDn be found here and many
pict\lresque pilOLOS cCJn lJe taken, this SI:OP "lS of more historic
i n t ere s!: I: h ~ n g e a log i c . ,'10 s t 0 f the t i., e a va i 1 a b1 e wi 11 be s pen t
in tlip. vi.cini!:y of the App shaft where three distinct are zones
are well eXIJOSec! J.Jl OLII:c[r)p .

.,
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At Quartz Mountain a highly graphitic phyllite of the

Calaveras complex lies 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 its graphitic nature. Within the Ileslep zone itself,
"ankerite" similar to that found in the hanging wall are zone at
the Harvard Mine appears common. As can be seen by the
substsntial surface workings, this zone received considerable
attention from the early day miners. The western boundary of
the Heslep are zone is marked by the contact with the great
Quartz-Ankerite-Mariposite alteratiDn ZDne Df 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 m~ssive quartz
veins within it have been found in widths of up to 80 feet.
Although most Df this vDlume comprises very low grade
mineralizatiDn, within it is found the Middle are zone.

•
The typical appearance Df Quartz-Ankerite-Mariposite is of a

medium to coarsely crystalline light green rock laced with white
veinlets Df late quartz-carbDnate. The colDr is derived from
~!ariposite, a chromiuln mica. The other major constituients of
this rock are a medium to coarse crystalline white to light grey
carbonate, again termed "ankerite " . This "ankerite!1 is
distinguished from tile ankerite at the Harvard by its color and
grain size. Pyrite is nearly ubiquitous, though at a somewllat
IDwer concentration than at tile Harvard.

The westernmost or App are zone is localized within and
adjaceIlt La a sliver of graphitic phylliLe lying immediately on
tile footwall of the proulinent App quartz vein. Immediatly south
of the App shaft, the are expands intD a Quartz-Ankerite­
MDriposil~e zone exposed on the [oot:wall of tIle App vein. The
foot'o'Jall o[ the App ore zone is the serpentinite exposed at t.he
App ~Iillslte locat~d to the west of ti,e shaft.

At the Uutch Shaft (approxjm~tely 1200 feet North
SlwfL) the App are zone apparently pinches out. lIere
ore zone, n continuation or I:Jl€ liesJ.ep and Middle
occurs within a Quartz-Ankerite-Mariposite body.

Df the App
one large

ore zones,

•
l' h e g r a r hit i core COllI Pr i s e s a s i g n i [ i can 1: per c e n t 8 g e 0 £ the

reserves Dt tl,e Dutch-App. This is in marked conLrast tD the
Ilarvard where graphitic are is very .Limited. AI: the Dutch-ApI'.
lesser ore grade mineraJ.izatioJl hns also been found associated
wil~h zones of sericite SCllj.stt cillorite schist nnd, rarely, l~aJ.c

s chi st. 1\ sat t II e II a r va r cJ, pre cis e cor reI n t ion 5 U [ gal d con t 2 n t
witll ollscrved geologic features is difficult except on the
broadest scale. Indeed, the exposures of Quartz-Ankerite-

4
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mineralized and
deficient in gold

ORIGIN OF THE ORES-- ---

the App
some of
content.

shaft are by no means
the most striking outcrops

uniformly
are quite

•

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 is intended to raise some of these
questions, based on our observations and those of others.

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

Ti,e geometry of the deposits is also interesting. Ore shoots
mined in the past show similarities throughout the Lode in that
tile longest di'nension is steeply down dip. ~lineralogies and
grades of ores mined from depths past 6000 feet are virtually
idelltical 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 sllowing late whil:e quartz-carbonate veining thought to
represent crackle and rubble brecciation. While visible gold is
known to be associated witll these veinlets, pyrite is absent from
tl,enl in a very strilting manner. Since most of tI,e finely
disseminated gold values are associated with pyrite, this lack is
peculiar.

SUGCES'flONS FOR FII1'URE Sl'UDY

i\ number of a.venues o[ investigation that \v'Quld lead to
g rea l.: e r u 11 II e [ s l and in gar t 11 e sed e [J a S i L: s 1 i e 0 pen. T his sec t ion
of the rai,er will attempt to list SOlne of these and outline how
I: h e ire 'J a 1 u " t i 0 1\ will be h e 1 p f u 1 .

\~ h() J era c k i11l d t r <:1 c eel e In en t c lJ e mi s try 0 f l: he £ 0 11 0 \.... in g roc k
lYIJes lleeds il1vesrigal:i(ln:

3. Unmineralized rocks of the various alteration zones.

2. Mj.neralized rocks of !:Jle various alteration zones.•
1. Unaltered, unmineralized
assemblage rocks.

hanging and footwall

5
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4. Late quartz-carbonate veinlets,
barren.

5. The massive "bull quartz" veins.

both gold-bearing and

•

Tihor and Crockett (1977), in a report of this type of work
at the mineralogically similar Kerr Addison-type deposits in
Canada, were able to draw sonle 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 the environment of origin of
tile ores. The sulfur, especially in comparisons of ore-zone and
"country rock 11 pyrites, will be extremely useful given t.he
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 the system during mineralization, whether it was already
present in ti,e form of graphite, or some combinalion of the two.

Information regardil'g the cllemical compositions of the three
recognized principal carbonates is necessary. Sligllt chemical
differences between Lhe "grey are" fine carbonate, the \"hite.
crystalline carbonate of the Quartz-Ankerite-~lariposite and the
coarse, euhedral carbonate of the late white veinlets could have
pro f 0 un d i III P1 i cat ion s .

ncsr:RVCS

'fhe total !lleasured and potential reserves (Patton, 1983)
I:otal 24,762.500 undiluted tons of ore averaging 0.065 oz.
i\ u ! ton. Ii L! d i L:. ion 21 1 un ([ erg r 0 L1tl J pol e n l i aIr esc r \' e s L: a tal
12.920,000 tOilS of 0.136 oz. :\ulton average glC3de.,

f1i n i n g 0 ( l he s e 0 reb 0 (Jj e S 101 i 11 be by 5 I: 8 ndar d 0 pen pit min i n g
procedures. Initinl development will be pioneered by bulldozers
using hydraulic ri~pers. St81ldard Jrilling and b13stin3 will be

•

I n (1 dd i I: ion,
npproxililate go].(!
varies frol11 nlj_lle
overall project.
bulk 11letn.llurgical

ORE DEVELOPMENT

d coarse gold
not recoverl2tl

to mine Clnd tile
It ("L.lS derived
test work.

factor of +17% will be added to
by (jriJ.lirlg. 'fIle coarse gold

17% 15 3n average for the
franl Sonor~ ~ining Corporations

"
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employed for the more competent rock.
loaded by front-end loaders and power
trucks. Ore will then be hauled to
llarvard mine area.

The broken rock will be
shovels into 80 yd. dump
the mill site west of the

•

•

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
flotation. Any coarse gold will be recovered in a jig.
Metallurgical test work by Sonora Mining Corp. resulted in a 94%
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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Sonora Gold Corp
Start Up

Open pit mine and proc
100,0001125,0

TN THE MOTHER LODE C
J. central California, Sonora Go
Corp. is conducting a project r
Quiring a capital expenditure (
about S32.4 million near Jamesto"
in Tuolumne county to develc
precious metals deposits by open r
methods and construct an ore prr
cessing complex for start up in a
lober. During the first year '
operation, production of gold
estimated at 125,000 oz., and tl
processing facilities are believed
be capable of producing mOre the.
300,000 oz. of gold annually wi'
costs running at SI81 per ounce;
rank Sonora among the lower co
produc:rs in North America.

At the site. which is 125 miles ea
of San Francisco and 70 mil,
southeast of Sacramento, 50c)() [0;

of ore per day will be processed
the concentrating facilities and la[
will be expanded to 7000 tons p'
day. On SepL 21, 1983, the minir
properties were acquired for $:
million plus a 15'10 net opera.ir
profits imerest from The Ne
Jersey Zinc Co., a subsidiary ,
Gulf & Western IndUSlries In
Sonora Gold is part of ABM Minlr
Group Inc., a Canadian firm heal
quartered in Vancouver thaI
conducting through 5ubsldiaries e
ploracion and preproductic
developmem programs al seve;
gold/silver prospeclS in the welle:
U.S.

Mining properties beir.
developed by Sonora Gold inclul
1826 acres purchased from N<
Jersey Zinc plus additional acrea~

acquired by the company jus< we
of Jamestown. Contiguous pro'
erties include the Rawhid

LOCATION MAP

CALFORNIA GOLD PROJECT
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•lroject for' Oct. 1984
~\1other Lode
]Ci/ifies with extraction of

-of gold annually

Old mme buildings dating from the 1915 to 1931 period at Ihe Outc
App property Situated In the future open pit mining area of Sonora Gc
Corp.

•

•

Crystalline. Harvard. Dutch-App,
Nyman and Jumper deposils
ex lending over a five-mile long by
one-half mile wide trending belt.

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

Production continued until
World War II when a government
execUTive order terminated gold
mining operations. and the
JameslOwn district was dormanr
until 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 NJ Z Starts in 1978

In 1978, the property acquisition
was commenced by New Jersey Zinc
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 total of 116,349 ft. had been
drilled in 1137 holes principally on
50 and 1000fl. cenlers. Presently
mOre than 1250 drill holes have been
completed. Most of the drilling was
on the Harvard and somewhat tess
on the Dutch-App, with the re­
mainder split among the other four

properties.
Exploration conducted by New

Jersey Zinc identified lower grade
bulk tonnage deposits of auriferous
schists interlaced in places with
quartz stockwork. Gold occurs in irs
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 gold
propenies.

About 16,000 samples represenl'
ing 5 or Io-ft. drill intervals were
assayed for gold principally by the
atomic absorption me[hod. Fire
assaying checks WeTe performed on

all values over 0,06 oz. of gold per
ton by two laboratories,

Majority of the exploration was
by rotary drilling and assaying the
recovered chips. with some core
drilling also conducted. Ore resen-es
were calculated using a lonnage fac·
tor of 12 and a cutoff of 0.03 oz. of
gold per ton for sulfide are 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 w calculate resenes
at the smaller Rawhide and Jumper
mines.

Pro\'en ore reserves for open pit
mining are estimated at 24,762.500
IOns averaging 0.065 oz. of gold per
lOn. WIth an overall stripping rallO

'Jf 3.48-10-1. Ore reserves sUl1able
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Old head/rame al the Harvard mine situated in the
middle of the open pit area being developed in·
itially by Sonora Gold Corp. in the Mother Lode.

•
I

for mIning by the underground
method are calculated at 12,920,000
tons averaging 0.136 oz. of gold 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 drill 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 are per day. It
is considered likely that the pro­
duction rate could be doubled at
some (mure 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
Crystalline orebodies is expected to
provide adequate reserves for a
mine production rate of 5000 tons
per day on a seven-day per week
schedule over a five to IO-year
period. Further are to feed the
5<X>O-ton per day concentrator at
capacity would originate from the
Dutch-App orebody during the
same period and extend two to five
years beyond. Additional feed
would then be required from the
Jumper and Rawhide deposits.

The preliminary pir outlines are
based on a 45° mining slope to an
average depth of 250 fl. If this can
be increased to the planned 50' to
55 D

, the ore reserve will be e:,<panded

substantially without seriously af­
fecting the ore·to-waste production
ratio. Just to a depth of 375 ft.,
there would be a 50." increase in
mineable open pit are reserves. Blast
hole drilling will be with large rotary
machines, and broken are and waste
will be loaded with diesel-powered
shovels and large rubber-tired froOl­
end loaders into 85-ton capacity
trucks.

Ore will be hauled to the SOOO-ton
per day capacity flotation concen­
trator situated on the west side of
the Harvard mille that will operate
on a 360-day per year basis. Flota­
[ion 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 annual 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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MY , - N'RIL 4. 1981
J.lIMIsrovn MIlle, Je_,town

- Roadc:ut [llpo,ure. car,on HIli
c.non HIli Mine, canon HIli

Jackson

STCf' 7 - StTlltlQrephlc Section, Moccnln

STa' 8 - ROIIdcut Exposure - PIllow B.!Js.alt,
Jl!IlI'IIIsfown

HIght 2 - Sonar.

E

STOP '9

STOP 10

STCP 11

Night J

DAT .. - APRil 5. 1987
STOP 12 - Melones F.... ,t Zone rnver:M. PI.eor.,llle

00 OF FInD TRIP

H. '11111 ter Schull

Consult./lnt

TI", 1<. Smith

ConsultMt

Rlllpll C. loyd

California 01,11'5101'1 or NInes Il"d Ge>oI?9Y

FInn TRIP"
PRECIOUS METAL OEPO'SITS OF THE CEHTRAl CAllFCRNIA COo\ST RAK:£ AID

SIEPRA NOMA Fc:x:m-tlll REG1(1i1

CDRI'I AllI'IlJlI
SIO'W Creek
F~u!\ Zone FlU"

fiELD TRIP~

179

FIGURE O,n",,,U(t1d geologic "o;llon 1<;'051 lhll !;lIer.me"lo VIII,l' 'h"",I", Inl,."d ,,,llllonshlo. of lhe Co..,
RIng" Ihru.lln Ih' northern pvrt 01 th, Orell Van,y.

DAT Z - N'Rll J. 1987
stop J - Bll,I8 !-non MIM, HoI"f11to,

STOP ,,- Pine Tree-JoMpIlIM M'nll, Belir Vel ley

STCP ,- Roadc:ut E){posure - Mllr'po,If'8,
Coulier-vII Ie

STOP 6 - Strlltlgrllphle SectIon, Coulter ... !'l.

W

OAT 1 - APRil 2. 1987

L""ve Sacrl!lll'!lnto ~tropol Ih" "'rpor-t 7:00 !!I.III •

STCP 1 - Sullur Blink 10411111, Clel!lr lll"'''
STOP 2 - lotLellghlln "'1"",1('10>1'1111"

NIght I - Hereed

I

0 AlluvluItI 8TIl LD_' C,,,ee-OUI 0 ...1 V.ll,., ~'"C,

lZ':J Pllo~ln'lldlml"IlIl,ld ""'Ie.nlci ~ UIIIl'" Jun"le arf" V.lI .... tIf:I....~

I [JJ h"v T'"11IV Itl.,I", .nd 1,,,dl,ld
[f;~) "rllne!'VIf! Parm.IIOI'Ig '1!l1...."tll'V 'ock,

~ f ~
U,Jpef C'IIIIeIlOUI m BI'rre o"nlll, ,nd

ZE Gr1'1lI Valle'll I!QIJ8nce rTIIl'tTloltlhlo rock.

"" , 'J'PlInllni" " ,, Coil! RI"llII Ih/lln

·'5•~
!Y ·,

~
~
'< "

""
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0"Y 1 - T1-I1.RSlJAT. APR IL .2

t)e\l-a... t 56et"llolflento t'etropolltl!ll'l ,I,\rport 1:00 11.11'.

Bu~ "r II be t>o8r-ded nllar PSA term Inlli.

MIll"lIlile

ClJI'I. I.,e.

0.0 0.0 June1'lon of al"porf exl-t road lind

IlIter~htll flvy 5 Nortll. Road log

odorrle11tr reading be'i)!n, .lit poInt

"he ..e Yehlel" merges Into rIght IIIIt8

of tree"llr.

8.0 8.0 Tah Woodllll'u1 I"xlt IBuslness lOOD ,

end St.te Hvy 11) Qllrll"'p), Turl'l

'!!llt ,,1 ott".l!Ip +r'lIltlc: 110111 onto

£.,1' M!lln StTltet and proceed through

OOw"trJo.,n Woodland.

11.J J.J llley'"g Woodlend. M/lI" str_t be-

cOllies Stete Ii"y 16 lit th" poInt,

Continue 011 Hwy 16 Io'est 1hl"ou9h

Mildlson "nd Esp8rtlJ.

27 •• 16.1 Entering h:Xlthlll regIon of the Collst
RlInge.

39.6 12.2 Enfttrlng GuInda.

..... ..a EnterIng Rum~r.

46.9 2.' Entll.-rng I"ttl IO"er 1001"hlll nglon
of tl"e CSllfornlll Collst R/lnge. 13ed­

ded sed r"",nfar., depo, r h &:w:poSl!'d

IIlel'll! rOl!ld I!Irl!l units of the Grlu+
YI!Ill1l1 Seq_ncII 01 CrllhClllOuS 1!19l!.

57.9 11.0 SerPllntlnlte lI"posed on slopes tTJ
"list lOIark trace 01 thll CotI.st Rilnge
tlrust f,ult.

'9.0 1.1 Junction 01 State H"ys 16 8nd 20.
Turn left onto State H",y 20 WIISt

rn-..rd Clellr lllkll.

'9.6 0.6 Notll thllr~l hot spring d8poslt on
slope to rIght.

60.3 0.7 Another hot ,pring on rIght.
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62.4 2.' Abbott !hercury tiline on rIght,

70.6 ".9 Fillt 11'1"'0 Tertl.ry conqIOll'll!rll~,

(terrestrial 8nd 18custrl'1e) on lett,

73.\ 2.5 LMg& Bros A!lgrega'hl operlltlon On
right.

77.3 4.2 JunctIon of Sh1e H",ys 20 and 53.

Centln'18 III"t 0'1 20. 'ole "III return
tI:l this poInt alter vIsIting the

SultUl'" BtInk mIn".

78.' 1.0 Ouarryon rIght Is producIng OOCCf"II-

t-rve reck. Irolll clndllr cone. the

product hll!o been IIIl1rkllted as hr ."'11.,.
as southern CIII Itornla.

79.4 1.1 Turn left ontTJ Sulrur Bank. Rolld.

80.7 I.J Enter dIrt rOlld hglldlng "ast II10ng

,outhern edge of _atl'lr-Ililed pit of
th9 Sullur B.!Ink mercury mIne.

80.9 0.2 ST(1' I. SULFUR B,l,NK MERCURT MINE.

At thl, ,toP. _I! "III bll able to ob""rvt! 81'1
actIve hydrotr-.,rmal Sy,tem s,,,,llllr In nlltur" to
the older .sy,fe!lI which gOYerned III1nerllllz8tlon Ilt

th8 McLllughlln /IIlne sane 20 mIles to the south­

e'8St. The lollowlng descrIptIon I, taken frO<ll

Yoll,ftl8o 41 of the C8lltornlll Jouroel 01 Mlne.'l and

Geology (Chllrles }.etarill. 1947J~

·Sulfphur 6IInk I, a 10", roundl!ld hll I on the

,ture 01 Clellr L8ke. It Is situated In 81'1 IIr811
ot Frllnclsclln rocks overlaIn by a 5.8rles 01

fresh...llfer sedIments 01 Pilo-Plelsfocene age

Clipped by a Plel,tocel'le bll:'lalt flo.... The SiSdl­

manb consist 0' lIet-lylng Sllnd, lind conglont­
erate!o depo,ltwd on e series of horlzont81

Fr8nclsclln ,h818s lI1'1d und,tone. A b8s81t

e"truslon broke through the o"erlylng sedllll8n­

tary ,trlltll, poSSIbly lit e point nellr the s/lor"
01 Clellr Lek". lind ,prelld out In II st>a"t ov"r

the sedIments. Upon cooling, th" bllsllit devel­
oped shrlnkag!! c:reck!o lind formed the well kl'lO ... n

pI I low structur" ttmnonly found In e"tru,I"e

rockS which 118ve b"en cooled under "8il!r.

Sol flltarlc IIctlon h8s IIIil!red H"Ilt rock to a

grellt e_te"t. wIth concentrIc welltherlng 01 thOl'

bll"lt common throughout the deposIt. '" tJ'lru,t
laul t str Ike' 8pprOl( lmll'ht I V ee,Nerd acro" the

southern el':il!nt 01 the ",In" workIngs. Through

rllts In the ""nglng or'" north "'1111, hot sul­

furou, "'8fers 8nd stellm now escape. The IIIlner­
811zll'l\l solutlol'ls that probllbly rose through

the506 rllts werll to II certain degree trllpped by

the overlying bllslllt lind dllpO,Ifed clnnllbllr at

thIs poInt. The bllsllit she"t Is not "ery

8_tenslve, beIng bound on the north 8nd vest by

the wllters of Cle8r LIIk.e. To the south It m8Y

be hulted 01' lind th" hulted section eroded

IIWIlY, or It mllY hll"e stepped In Its l10w be for'll

rellchlng thOl' lault zonll. {)re was lound In

CClllmarcllll (luentltl", 1r(l'll II depth of JO or 40

fHt below the surhC:II to the lo..e,t wtlrklnlls.

...hlc:h lire llIOI'"e th8n 150 feet deep. The upper

horIzon contllined .sul/ur In cOlllMrclel <1U11l'1tl­

ties lind ...11' mIned dLJ"lng the Ilrst yellrs ot

oper8tlons lmlnlng beg8n herll In 186". Boll­

Ing hot spr Ings lire nUlllerous througooui" the
mlne ar811, lind In one case action Is 01 ,uf11­

cl"nt violence to throw a contlnuel spray ot

mud end wllt.Jr 1!\"ttI tM lI.\r. It Is. <:\ul1ll ClSt'­
tllln ftlat IIIlne-rllllzl!ltlon Is proceedIng at the

present tlllll!l 1/1 "'Il'ly 01 the spr Ings lind Ste8"

"ents. w

Af ter ",Ine teur return to JunctIon 01 State

Hw.,., 20 lind :n. Re!AJt ~tet'.

0.0 0.0 Junc:tlon 01 stete Hwys 20 lind n.
T~" right 0" "", " heeding south

lind proceed to lower Lake.

••• ••• (nter In'il coo.<Iun lfl o. Clellf" Uke.

Mount Konoctl, • CQlrlPOS I te =~ 01

8nde,ltlc: composition, visible '"right.

1.0 1.6 Entering COlmlunlty of Lower Lake.

7.' 0.' Turn lelt onto Morglln vel ley ROlld

to-tllrd Kno,," lile.

12.' '.9 Old lllercury mine on "ope to left.

20.2. 7.9 STOP 2. Turn rIght '"'" Hortoe,tel:.e· s

Mcleughlln mill enrr8nce - checl!. '"
181

lit securlry ottlce. Ro!fer to artlcl

on 'the "'cLaullhlln IIIll'le lit back 0

field guIde.
After 11I111 to..... return to Job'g~

Valley Road and res.et ~"'r.

0.0 0.0 Turn right onto Io'orglln VIII ley Rot

towerd Mc:18ughl In minI! 1.1+8.

•• , ... , STOP ,. Turn left lIIto Io'::Lllughl1

.Ine entrance la.nedlately lifter pes!

.Ing through tuMel.
Af....,r .11'1'1 tour return to Mergll

Yalley ROlld lind reset odaM""'r.

0.0 0.0 Turn right onh:! Mor'jl8n Valley Floe

end return to Lover L.kll.

17.1 17.1 Junction of "b-glln VlIlIey ROlld 8"

State Hwy 29 In Lo_er Late. Tur

'ett 0'" \-\wy 29 ft7werd teP8.

'1.2 14.1 EnterIng Middletown.

1,8.1 10.6 t:nterlng Cells+Oge.

'6.' B.2 Entering St. Helenll. !w:IIrIe ot Chris
tllln Brothers. Sut~ 1'bIIe, 6~

r.tIndll"l. Inglenook and ot"".,. lalllOu·

~pe Valley winerIes.

66.0 9.7 En,",rlnO Yountville.

81.4 9.1 Junction of Stllte Hwy, 29 end 12.

Turn lelt onh:! Hwy 12. tllISt.

87.' 6.1 ~rger of S'hte Hwy IZ end Inferttlltr
Hwy 80 e8st. Proceed ea!t.

92.' 4.8 Tekll Stllte Hwy 12 I!l(lt to SuIsun.

Cont"uJe tlIIS'I" to lodl.

06.2 .'.9 EnterIng Lodl.

140.9 2.7 Junction of Steftt Hwy, 12 end 99·
Turn rIght onto tN, 99 South on-refll~

to t'ler~d.
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CROSS SECTION X-V

'000'

J",-,
rooo' '­ ,,, '\ e,. 1I1l'1I1

, 1, \,,
.',",II,.ph, h.,nl.B , ... Sluo ...."" d.p""" ••

- ,1_ r"'l~Ir'" I ltl _ 1 h"",.

),.) I., STO!" ,. eUJ£ I'lOOM W.SSI'l£ SUlFIDE

DEPOSIT.

Turn Ilitt 0,110 dirt rt:lsd lel'.dlT'l9

-ro 10'8,1111 In R8St:lUrces lIeld olllcll

locll~d J_' millts to tIM! nor-th.,
COmpllny rllprltSltnhtlvlts wll I ~ltf

group lit JI6 turnotf point.

After 'fuur of the Blue /o'oorl ,Ifoe.
return tlJ JII5 lind r,,'et odome1llr.

5ltII'I, Bl u , _ B., I .... It .".' 'IlI1o ,'.p .lIl I'l"."~. tJt..

2115.9 76.0 Take State Hwy UO exit In /o'erced.

We .111 ~ shying at thtl rIM Conll

Inn Io1offJl locll-ted lit the bll~ 01 tile

offnllllp.

M'f :I: - FrideT. k:lr1l ,

EKl OF MY

0.0 0.0 JunctIon of Stat. I-Iwys 551 !lind 140 lit

Plr.e Cone Inn. Proceed north (In Hwy

59 to Snelling.

Depart PI"" Cone Inn 7:4' •• (\1.

'.1 '.1 '~p '" r 'gIlt o. • Interwcflon I,
rOld. Contlnufl on 1'0 Snelling.

'2.2. '.1 G'&r.!o'hlr IIggregllTe oper8tlon • long

""reed Rl"er 01'1 rlgllt.

16.1 ,.. ~ot. dred9" hillng' I, Hllrl;"d RI.,,,r
pili In.

17.9 1.' Enterloq Sn"r ling. Notll ~

""" "fltf.'nll't83 In 51'1""1109 but roed (;on-
tlnUIIs IUU+ .. """reed F"oIIll, '00'
I J16).

24.5 ••• 'tlll'"fI r !ght cmto Horn 110s /l;olld.

2.4.1 0.2 flr,..t ot!54IIn"d t!I ...po..Uf"'~ c1 SIerra

1I• .,ade Bedrock. Her., tho! bedrock

COnsist-! 01 Lite JUfllUlc blll-::,It
,lates.

24.9 0.2 Turn 11I1t end pfOCf'ed llc:rosS br Idge
1'0 ~nrio.!l.

213.' 3.6 En'hlrlng Info ""'taYolcllnic 1,llInd lire

~qvenoe ot \,..t1I JUfluslc IIge. »ere,

*"" MQuence con,lsh mlll~l, 01

felsic 1KI1=nlc roc\<..1. "'\1"~ $OII\l'l

quIJrn porphyry Intrusions.

32.0 J.' HI,torlc Rllnlng town of Hornl-ros,

Continue oro JI6 Ellst. Pre~ntly

pusln9 t!w"ou9/l tl>e HornItos gold
.Inlllg dl,trlet.

S'l'OP 1.. _rlco~ top. >1111/ l'~.o<o ••1 _on...,... •• "" U..r ......'

Loo• harlz~ rill "" ...oJ"od. r-to.. ha., .""•• ud

- tt.< r"'lotrod n .\.JIo...

S1'OI' " FI.I' ott" 'lo •• , •• ,ulld. 10,..."",10•• 0111 bor .._, ....

I. HIli ' ..... r,,,,, ,,," ~.It 1_. ~.rI... fJlJ) .od ""I. 1-0

(toOl, I ,.M....... OOttl•• 0' drill halo .".UI...... ' "II

=r ~l "".001.'. ho" ROT"" •• , 'Ill .. n.p to • """.... " or 'h• ....
.1 , .. '''p, I.. , •• rl., ...",. • ..". ~Iuo ...... '0"" I. lold-

"" ,"" J.... ""•.

0.0 0.0 Turn lett on J16 88.\t to EllI8r VIIIllty.

4., 4.5 Entering Into Penon Blllnco yolCllnlc,.

Th., Penon Blllnco YolCllnlcs lire Ilre­

domlntlntly bllsllltic to InterlllOdlfl1ll

yolO::lInlc l llstlcl. "Ith cOllr,e brecclfl

"lid 1I0w units caTllllOn In SOlll!l loc"I,.
Pyroxene predOlllln"tes OVitt IImptllbol"

lind hilS CO/IYJIOnly beltn urlllltized.

9.0 4.5 JunctIon 01 Jl6 lind 5ta'hol Hwy ~9 lit

Beflr Vfll ley. Turn Iltf. on Hw, 49
!C>rth towllrd Cc\l I ter .. 11 Ie. Hr:r.r PIlS'S­

Ing through the 889by gold mining
distrIct Of the ~tMr lode.

10.) 1.J STOP'. PINE TREE-JOSEPHINE GOLD

MINE PROJECT, GOlDENBEll RESOURCES.
Turll left Into Goldenbel I Re,.,\Irclts

!leld olflce entr"nce.

h.

I ..
\J'~

11'1""

...

LEGEND

8 AIIlHITE _ OU.Ill . "",~IPO~11f ~(H1S1

f§J auAlll \'E IllS

,
8 SE~PEllll~IZ£D ~~~l8uIGI!( ("'POnt'nl,.,

lI'l',idelttt, ..d .,,,,,.o't_1

" ~ ~OD I~G IlE r.tB8'll

~
~ II(lRlIBLE~DE l1El~Dl[)llITF

[;] I9.R1POSa fDRMATI(JI (.1'10..... t.~.,l"'.C~".,
'"~ .... "d.d'o), g 8ar.llf (Pltl~Slrts l.oIU"ICllltlCS I"d• .'9 111 ~ t.

~ BlItlllJl IOJIIUln 1'OltA1l1t:~ !I.IOIltlc "I'll·
tuH (J~tl ".d DO","y.Hlc b,."ccll
In~ Iq~I"",","" (Jt>a)l.

GJ I"II:UlUIlHI)ff£

I [;] OlavrlU.s (tK'l[~ (.~,II't. I~d ••~1111t.)

• -• / G.o'09Ic cO"tltt,
/

./ f,~ll TTl<' , 1-"1""'" r.ult '''''0
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Re111r

-"'="her

StllllDle

1.J Conw'ounlty at !'beenln on rIght.

Hatch ~tl;hy lIC1ueduet lI"d po_r plllnt

,,"d II Stefa fI,h hllteM"y In 'OI"ot­

ground.

0.6 Stevens Sllr BrIdge. Town 01 Jllckson~

wIlle now InUlldetlld by Don Pedro

0.6 Jundlon of Stilt. Hwys ~9 lind 120.

Turl'l '"H.

1.2 Tuo'lIIIne County LIne. Pel10n BIMeo

Pellk visible to the III1St.

2.1 Turn rIght oflto Jlck,onwl1le ROlld

"orth.

1.2 HlIlgh Querry on rIght. Merlposl~

beerlng cerbonllt. rock hilS been

qUllrr led I>llr. 10r dlICOl"lI tl ve rock..

"'erlposl'h1 frCllll thIs Querry hll' b&!ln

deftld llt ,,6 ~J l'II.y. by K-Ar efld '"

~} m.y. by Rb-:Sr.

3.0 STOP 6. HAIGH RANCH ~OTHER LODE

TRAVERSE. ~-te 1l1ft 1tllck ""etlon of

"1I-ter ... IlShlld lllllllnll'hld s.ll1cll­

clIrbonllt1l-green mIce rock cu1 by

nll!lllrous quertz vllln5. Two 1I'''lys 01

the 'ePl!ne-+ed rock ren ~ to 155 pplll

""Id.

0.0 Junc1"lon 01 Stllftl Hwrs 019 lind 132.

lurn lett onto Hvy 49 North towllrd

PobcclIsln.

3.' "'oeclI,ln Cre"lo.. EI1'k!rlng the J"e1<-
s.onvlll" gold IIlnlng dhtrlct. ~fa

Indlelltlon' 01 plecer mIning 1110"9

Yooccesln Creek.

4.0 E"terlng Coulterville. Turn '''11' 0"­

to Sht1t H'Wy 02 W""t to"'lIrd "'='desto.

0.2 SHY'. M,l,RIPOSITE UPOS~E.

to IIccOlllpeny I 1'1'>1 Cou I 'hIr ... 11 Ie

Lode- section llnd rock

enll' y,"'s.
Af t"r stop Is cOO"Iplete. retUl'n to

Hwy 49 lind reHt Odanllter.

12.1

8,7

5.4

10.6

J.o

4, ,

10.0

0,0

0.9

14.1
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9.9 4.6 Vlslbla to the 103/1 15 1he Ylrgl"'11

"'11'18 property. The Ylro'"la ",Ine Is.
one of the old,nt pllten~d ",Ine

claIms 1" loI"rlp0511 County. t-lote the

Illrge C1uer h. ve 11'1 "",posur" CIIPP I1'19

Ylrglnlll POlflt.

5.3 1.4 Olrt rOlld letldlng oil to lelt Is

"nfTllnce to 1!'wlo Gold Spaclll'1ltn ml"".

Ent1lrlng Into 11>8 COultervIlle mlnl"O

district.

3.9 2.7 Mer cad River crossIng. Tile old mIn-

Ing 10... 1'1 of Begby 15 no... lnundlltud by

Lllke McClure.

1.2 1.2 Boerd Bus

0.0 0.0 "Iter II presentatIon llt .th" 11.ld

ofllO'!. the group ... 111 IT\8ke 1I rOlldcut

trllverse of the property by 'Wlll",-ln9

lliong H'Wy 49 to II point 10cllted 1.2

miles north (He Josephlne-f""'!l lree

H...y 4q +reverS<] sketthl.

Tho!o PIneo Treo-Jo,,,,phlne ",'~e ~rell I, loclltlld

npar too south.,rn fermlnus of too "o1""r Lode

belt. The propcr-ty cOf'l,l,h 01 O~llr '300 lIer." 01

IlInd aCQuIred by Goldellbell RllSOUl'"C'''' 11'1 'eM
1984. The compeny Is pr"sently pursuIng til"

r8Quired perm't, IrCflll I'IlIrlpo,8 County In order to
dev"lop !In open pIt mIne lind h construe1" II pre­

c.uslng 111111. Th9 PIne Treoe ./Ind Josephine mIne,

wef8 IlCtl~9 1I1rrc,t contlnoously ber..aen the e('lrly

18505 lind -tl'>e eerTy '870', lind perlodlcllll, untIl

1944. 111"lr 10"1-111 cOl'llblned production lUllOunted to
owef 124,000 ounces 01 gold.

[yplorll-tlon drilling by Gol denbe I I R!lsources

1I1l~ defIned II mlnerallr.ed lon" hllvl"9 e strIke
longth 01 ~CfI'll'I 2.700 '.et. 1I ... Idth 01 100 to 200

feet lind 1I depth a,,"ceedlng 600 le"t. Tile CompMy

e~t'fl1l1tes lh re~urC"'5 at tlbout 2~.000.OOO tons

gradll'lg tlbout 0.06 ounces per tol'l. ....,thln thIs

zone. tho gold occurs In dlssemlll1lt1ld lorm In

tI~~ocllltlon '11th IInl<!!rlte-qullrtz-"'llrlpo~I'hlschIst
present In II ~equllnce 01 _tllvolClll'llc lind 508dl_n­

nry doposlh ...hlch ll11vll been 'ntruded by ultrll­

1II1111e roc~ I 'Io!Irpentlnl tel. gllbbro llnd dlo,.lt1I.

11,(o'!>8 rocks tire bounded on the ellst lind "est br

~plays 01 the """lon'lS Illult \s"e geology mllp IIfld

cross ~ctlonl.
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The JII"",s'tovn mine Ilel alonQ the "'I,torlc

~th&r lode gold belt llbout one _lie wes't of the
conlllunity of JlI"",,f'own. TuolUllnll County. Here,

thll l'other lode b11lt 111IS alonQ the trllce of 'thl!

"",Iones lault lone. Gold IIllneTIIllntlon at fhe

,If" hilS occurred In dIsseminated tor .. In 1l1soclll­

'tIon vlth al'-red Mesozoic ..olCllnlc lind sedllllen­

t8r,. rocks .hlch h....11 been rnehJP«'phosed to the

lovllr grllllnlchist hcle,. Strll'tlqrllphlc units

exposed OIl thl! property Inc Judi! Sl'Irpentlnllll,

ch8r+y ""dlrroentllll"'I' rocks, Cllrbonllceous slates,

IIllIta tultacllOus rocks. lind quer+:t-carbona"hl rock"

IncludIng lI\llrlpo:l,lte. In addl'tlon a w..u,hll bull
quert':l: "eln Is .xposed lIlong ttoe proonlrHtnt rldQII

line (Sor'II geologic II\IIP and cross NCtionl. The

Yolcanlc alld sedlrnen'f1lr'l' reclts 111"11 cher.c"h!rlzed

by 'ttlll pr.,,,,,,ClI ~t chlorite .nd sericite. The

unIt" 1C11'"III 1 11'1'.1"1I0 !ooeqUll'TlCfll ...hleh s1Tlkes northl

northvllst Ind dip, Sfllllp'" to the 1111'1'. The

slIrpentlnl.", bod,. IIxposlld lIlOlIll the ••stlllrn IIll!Irqln

01 t!lll erll laM II thouOht to lor.. the blIse ot the

0.0 0.0 Junction of Sfefe '""''1'' 108 .11'+ I!Ind
"9 soutt> IMIIln street SonlTlIJ. Turn

right lind proclllld Iollst towllrd JlIlIIlIS-

""'""

'.0 0.8 STOP 9. JAME:STOWN MINE. Soner.
Mining corp. Turn rlgh't onto HIQh

School RoIId. PrOC"d to ollIe"", ot

SOtlot'lI Mining CorP.

4.2 "~2 To right Is Sonor. Hlnlno Corp.',

JlI...,,1'ovn lIIln. pit sl"hl now Just
under Inltllll ,nOln of deyel"""",nt.

The helldfrll_ of the IIII"OUS HlIrYllrd

mine VIIS loclI~d lit the top 01 thll

till t un'tll dl_.ntled In't hI I.

sequenCII.
EllP I oration dr I 11 InQ collducted by NIl_ JerSllY

ZInc In the lIarl, 1980, I' ,",II as ellrller vork on

the proper1"y. formllily known liS thl! HIIr ...rd .. 1_.

h.s outlIned 14 ""Ilion tons of ore .VlIr!1lj1lnll
0.072 ounces of ~Id per fun. Gold-burlnO orll Is

otten encouTltered vl'thln. but not conf"tlld to this

zonll' of prOnoUTlClld Illterltlon. CoIIIpute,. proJlle­

tlons fnD the drilling dan Indlce" ttl8t SOI!lIfI

nlnll distinct .. In.railled zones .re "Pleed ,IonQ

5.7 STCf' 8. Pillow bault, expo!lId .Iong

JlIcksonyll III rOlldcut. Pull oil on

.... \0& shoulder lIrea to rl9l1t. En11!lr­

Ing tt-e JIIIIIlI,to.n gold mlnino dl,·

tr lct.

~!e"yo'r. The E&gle-Shll,"u1"t mIn. Is

,rn/tl'htd Just to the north olldJIlr:ent

to the reservoIr. The mine vllllided

about '00,000 ounces of gold, llbout

h" II 01 IIllleh "liS produCed frCftl open

p 11" mIn 11'19.

0.2 STOP 7. Stretlgrllph1e sectIon along
the Mother lode gold bllolt. Pull olf
on dirt r08d on le1t side ot Jllckson­

v I t III ROl'Id lit not'th end of Ste..enS

ear Brld!]8. Rllfllr to sltlltch lind rock
Slimp Ie IIssays of the Iob::cllsln/S"h!IVlln'

Bel" 'lIetTon.

19.2

1).5

•.'

/"::: 100'

S8.ppm

NR

.8

.8
3.4
.4
.8
11

SECTION
.4
.2
2
.2

SECTION
AS.ppm

COULTERVILLE
AG.ppm

. I 63

.1 9

.1 230
• 1 19'
.1 3S
.it 150

BAR/MOCCASIN PT.
.J 33
.2 23
.1 29
.2 24

HARVARD/H~Y. 120 SECTJON
.7 NR

AU.ppb

80
-5
-5
-5
275
50

STEVENS
250
20
80
5

825J1-10

SAMPLE

CVl3 32
CV13-32A
CV13-32B
CV13-32C
CV13-33
CV13-33A

MOCI4-1
M.P.14-tA
MOCI4-2
I'1.P.14-2B
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GEOLOGIC MAp· CARSON HILL MINE

\

5 em

12.0 1.2 STeP 11. CARSON Hill HINE. GerSOIl

HI It Gold Hlnlng Corporetron.

e8rson HilI Gold "'lnlnQ Corporetlon hes mlne­

.lib Ie ore reserves 01 ebout 16 mIllion tolll grlldlnO

.lit 0.046 OUlIc"s 01 gold per ton. JO.ooO ton, of

rock per dey lire being mIned by prlYeftl contTlIc~

tor. The or'!! Is proces~d using cYllnldlt hellP

lellch ... lth II 7~': reCOYery rllt-e.

After Illlllll tour r .. furn to Hwy 49 lind reset
odOllllf1lr.

HI!' Gerson Iilll mine sIte Includes ebout ~~O

ecres of lend !oce"""d II10ng ihe "",ther Looo gold

bl;,lt Just sou til of 1he hIstoric mining COIIJTlunl1)­

01 CIIrwn Hili. CIIIIl ...erlls County. Here. gold

mlnorellzlltlon 1IIl'lO occurred lIlorlQ lind In clOse

prolllmlty to e splllY oj the """Iones Illult 'IIlllch

cuts matnvolCllnlc ... nd rnetllsedlmen1l1ry rock (~

geologIc lIIep lind cross section). Tredltlorlelly.

rock unlts expos"ld west of thIs mlnerlllized fllult

hllye bl!'en con,Jool""9d to be Juresslc In .!Jg'!1 "'hll"

tho!.8 ellposed to the e"sf h~YfI been consIdered To
be 0' Peleololc ege. Recently. hOWl~er, It has

been suggested thllt 1111 Illyer~d rockS In thIs ere~

lire Lam Jurl'tsslc In IIge .. It-h tho,e exposed on thlt

ellst being 11\OI'"e 'dghly dalorrlled lIrld recrystell Iled
correl.!l-tIYes of thOse to the "est.

Strlltlgrllphlc units e"posed on thlt property

gcnerlilly "trl~e north"esterly lind dIp 'lOn-eply 10

t"" "'Il1st. Folllltron trendsYery from h'10'ol to N4QW

.Ith steep dIps to the elllt. MIIJor rock units

Include hornblende e"des1te. ~etllvolcllnlc rOCk of

II I1/Orlt "''''''c Ce.tlposlflort. ellrbanlJceo<1J ,chl~t•
tnlc schist. serlcl-tu schl'lOt. S':!rlcl+e Chlorite

sclllst. serpentInIte. QUl'lrt'z-cllrbonll+e rock. !n­

cludlng mllrlposlte. lind mosslve mIlky .. hltP. qu"rtl

vein. In /lddltlon -m the mllsslve yeln exposures,

there lire e rllJIl1ber 01 econcndcelly slgnlflcllnt.

gently dipping QUllr+z v"lns ~fl/lt yelns~ thllt

occupy II series of thrust fllults expos",d on tM

property end n...... rClU' northellJt strIkIng. north­

..-f!st dIppIng Yeln:!.. It h", been obseryed /It Ihe

CIIr,on 1'1111 ",Ine thllt the r Idler ora zones lire
pr e5"lnt In rock,. cut- by numerous q" ... rt-z sir In"",r ..

"nd 1het t""" ore gr-IJOO In tlu! .." Zon." tend to
Increese neerer tile 'Idnerlll Il"d Illul f ,pley occu­

pied by 11'08 IIIl1sslY" Quertz yeln. Within tlles.e or"
zones. gold oceur" In dlssemlnllilld fOl"III. botll In

"'soelllt'on ."Ith Iron sulfide lind In Illler-oseo!,lc
nll+1 ve lorlll.

,. , ,.. labia l4ount"In IIndes I te "'''r'Osed
"raed '"' rellroed cuts. T~b Ie /obun-

hln ,.
" slnuou, rIdge lorlT'ed ,,~

le1" Tertlerr Ie ~" .. I>lel> Il"~d •
rneend~rlng r I ..."r chllnnel. Res I ,tllnce
to erosIon h" c~u,ed '" Inyerted
.... II"y g~phlc lellture.

).9 0.7 Re"I>lde mine ., .. .. lelt.

'.8 '.9 T~" '''It ""'" Ste~ "" " North.
Enter Ing Yurt leto"n gold min Ing
dlstrld.

9.7 '.9 ~Ione,. Reseryolr br Id9" - C,aleY"res
COlo'n ty I In". En t'l!'r- Ing GIIrson M/ll
gold mIning dlstT Ict.

10.8 1.1 STop 10. ROAOCUT EXPOSUR£ OF MOTHER

lOOE SECTION. SllIcllled conglaner­

.t" on "dg8 Is 1I11posed on ...est side

01 ~ ... y 49 .. hlle IIn,,-greined ~dl­

",ents .rB ellposed on the ellst side.

E><toos.ed .Iong the old rourn 01 1'1.'1' 49

to the .. ,,:!.t " e 1I'dck :!.ectlon 01

Ilne--gr .. lned felsic " .. d mellc YO'­

C.n Ie:!.. The ColIr"on Hili mIn" I"
Iltuefl,d ... rHdn 1/1f5 secflon of roc~

olIboui 1000 leet to the "e"t. ReIer

to th" geologic mep of th" Cer"on

HII I min" ISTCf' 11 J.

192

tt>e 100+"'811 end hllng'''9 willI. \/lthl" these

zone!., the gold ocelTs ",!Iln1r 115 5-25 micron blebs

01 native gold 85soclllted ... ]1'1\ pyrite Illong "lth 1I

smllil percen+... gt!l 01 free ,"llllng gold. The DYer­

lilt ore lone !oTrllo..es nort~rl'i' lind dIps IIbout 60

deqre", to tht!- eest. It \lerles 10 width trOfll 20

+0 22~ !'''lIt o".,r " 1809fh 01 severlll thouslind

leet. The ultrnult.., pIt depth could "Il<~nd to
IIbout 500 feet- belo.. Wood, Creek. Output Is

""pect'ed to ewceed 1'0.000 auncas 01 gold per Yeer

Irom the 6000 tons per dey operlltlo'l. Under

curr,,"' r ... servlIs. tlwl project Is expee+ed to hllv"
/J 1"-yelll"" I /Ie.

AI~r .. Ine tour retur"" to Hv.,. 49/108 8nd r'!l5",t

odeme' ter.

0.0 0.0 Turn left onto fh,y 49/108 lrOlll HIgh

Scllool Roed bile". towlu"d JllmestO'Wn.

,,' '~II' "°1 'I' '"
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A~llrint"d hom Nevlldll Burellu 01 Mines and Geology RllPOrt 41.

THE McLAUGHLIN MINE
NAPA AND YOLO COUNTIES, CALIFORNIA

9.7 I.' Dr"l'fo.,In. onc" the hOlM of 26 sIlIOXln~.

Turl' rIght on I-kfy 49 tbrth.

30. :5 1.9 Enter Ing Dlllrnond Spr Ings.

30.5 0.1 Turn lett +0 contInue on H... .,. ".
31.7 1.1 [nterlng Pltlcerville. I•
.D.4 0.7 Turn rIght on mllin street. i33.6 0.1 Turn left 0' 8tldlord A...enue. No ..

vertically dIpping. highly lolla~d !

'"' shaMed rocks 8-:po,ed behInd ,,,,
!plull pllrlor on the right. The rock~.

cOlTlpos~d JIIIII n I y 01 ~1I1 C-lIf'1ker I t" i
~chl ,1.5. "'lIrk. ,,,, Trllce 01 ,,,, i
~Iones leult zone.

".7 O. \ Cr055 Int~r,tllte HOI 50 '"' contlnu8

norTh on 8EIdtord Avenue.

'''.'5 0.' STOP 11. MELONES F AUL T ZONE TR .... -

VERSE. Turn right lnm en+r"nce 01

6lldlord Pllrk.

INTRODUCTION

GEOLOGICAL SEITING

FORMATION AND CHARACTER
OF THE MclAUGHliN DEPOSIT

The McLaughlin gold mine. discovered bv Ho."estalr.e
Mining Comoany in 1978. is a preeminent exemple 01 a
hoI-springs type epithermal precious fIlelllls deposit. U!iliz·
ing II cutoff grade of 0.06 Ol. gold P'" ton. o.e resafva~ 01
appfo){imatply 19.300.000 IOns at 0 152 oz gold per Ion
ilre indica led. Tne preseont operation began producing dore
bullion in March. 1985. after a capllal ou~lay 01 about 280
million dollars. Known re!erves will sus lain the 3.000 ton
per dilv processing facility lor 15 10 20 years.

Thll deposit was discovered at Ihll site of thA historic
Manh~llan Quick!lilve' mine a~ ~ result of iI concepl­
orienleod e1<ploratlOn program locus~d on a' hot· spring
model. P.omineont exposures of chalcedonic hot·spring
sinter and numerOus chalcedonY·Quartz veins conlaining
Qold in quantities 01 up to several ounces pef Ion ware ore!':­
enl in natural oUlcroppif1gs and old mine wOrkif1gs over a
strikp·length 01 neer!v one mile and a widlh of aboul
300 fl .

e1<cavaled e selie! of !mlllil mear·llke crat!!'.! typically a few
l1unored leet in di.meter .nd of similar deplh. Su"aunding
ejecta blankelS connin angular eLut! of all underlying rock
tYPll! plus bualt I!om!!'times milled H) inlO !ubangular to
rounded Formsl a"d vOlumetriClllllv minor amounts 01
pumice. none 01 .....hich is .....elded. Sil;jnificantly. a few
auriferous chalcedony vein 'ragments 118...e been observed
in these vo1canoelaslics. suggesting that tha initilltion 01
the hydrothermel sySlem It leasl slightly predat!!s thlJ
earliest eruptive phenomlJ"lI. The minll arllle basalts hllve
been K·Ar deled al 2.2 m.y. Basaltic mllgmas invaded !h~

crat!!rs. lorming mushroom shilped domn squaNing direct·
1'1 above the vertls. Gold mineralization Is spatiilily coinci.
dent wilh the dialreme complltl(.

8'1 rar tile most Intense phase of hydrolhermlll activitv
occurred .Ollowing 11thillcallon of thete extl1Jsive olivine­
pyroxene basalts .nd WitS prObably driven by the heal 01
thll retrellting mllgme at depth. Hypogene alunite lound
wilhin the be~alt! and underlying agglomeretll yields K-Ar
dateo! 8!1 receont as 750.000 yelllrs. The agglomerilte is
Iypically pe,ves;vely silice·f1oodl!ld. and auriFlIrO\JS veins
cut bOlh Ihe Silicilied agglome'llte and tl1e oveollVing
bualt,.

At Il1e q,ound surlace. two or more siliceou!l sinter te.­
rances lormed. Thltse consist or porcelan~ous. parOU".
while cl1111cedony showing unmiSlakablll features of !Iub·
aerial deposition. ,such e,s rossillilamentOus bllct~rie. alQlle,
r;mslonlt ter'acettes. geyserite "pellls". and nnereSi,
polygonS. The prll511rved sintar pile io 111" mein Cllntr81 fer·
,ace Ithe San Quentin sinterl wn aboul 400 fl in diemeter.
and locally was al least 100 ft thick. Inlerbedded with the
sinteor are nume'ous hydrotl'1ermal explosion breccias co,,­
tainil'lg bloch of sinter up to 15ft in diameter log~ll1e.

wilh clasts 01 all underlying rock tYPe!. The sinters are
ge"erelly not anomllllou, wilh re!l:pect to epithermal ele·
menlS will1 the elfception of mercury. which is pr~sent

both as dilluse cirtnabar pigmenllliion pervading t!'1e Chlll­
cedony lind as cinnabar "paint" on crosscutting fractures.
Most historicel MllInhllllao Mine quiclr.silv~r production
lebout 17.000 llasksl Wl!S derived from SUch material
located "",ith;n 60 It of the ground ,urf.ce.

The mineralized zone benelth the sinters consists of •
multiple staqe chalcedany·qulrtz vein stockwork togelher
with pervasively silica-flooded cstaclasile. agglomerate.
.nd breccia lilhologies. The veins atriklJ transverSIl to the
overell orebody trend. which Is lJssentlally conformeble
with the laull. This ladder-vein eo"Ilguretion suggests con­
tinued dilation by strike-slip rellctlvaUon 01 the older thl1Js!
zone. Locally. shlleted ...eint up 10 100 It wid. medl!l up 01
1·inch to 2"1 wide bilaterally symmetricel vein corn·
pOnllnU reinrorce the Idea Ih.t conduits were opllned ."d
repelllllldly reopened by epi"odic fault mov"menl. Gold
mineralization is closely tied 10 silicilicllt;On. and in pllrticu·
lar to mUltiple stage veinmg. All rock types in tl18 deposit
arel locilly hosl o.e·g.ade concentrations. 21lthougl1 rhe­
ological properties of the verioull rock types are Il,flected In
vein size. qeomeuy. lind abundlllnce.

The or~bod... is wedge-shaoed in sectionll view. Ind dip!
confolmably with tl1e host Ilult to the nOrth".st. As

The initial manileslalion 01 this magma ric aclivity in the presently defined. the m;neraliJ"lltiOrl die! out II a d~pth of
mine ;up.a was a period of phrealomagmlltic eoruption! that slightly I..u thll 1.000 II. In plln "iew. thll deposiT trends

197

The McLaugNin system was localized within lhe miljor
regional laull boundary whicl1 dividlls the Franciscan
ophiolite melange 01 ll1e Coast Aangas accrelionary prism
from the upper Jurassic marina sedimentary rocks 01 the
Great Valley 10'ea'c basin. Thi~ complex northwest Irertd·
ing structure. problllbly tl1e Stony Creak "'ult. is intllrprllied
as Iha oldest af'ld easternmost of Ihe COilst Rang" sub·
dUClion faulls. Because 01 progressive underwedging by
younger accretionllry packet! 10 the west. the faull 1185
been rotated into a steeper dip orientatio". ranging from
aboul 45° nortl1ellstward ill the mine araa to near-vertical
or overturned e lew miles larll1er to Ihe northwast.

In tl'1e imm"diate mine area, the fool wall litl1ology i" an
ophiolil" melange. consiGting dom'"ilntlv 01 "erpen{ini~e

Wilh !cattared large knockers of greenstone and Fran­
cisCllrt graywecks. Tl1e hanging wan is mad~ up 01 mud­
stone. siltstone. and minor conqlomerate 01 tha Graat
Valley Group KnOlC.vilie FOrmillion. Thl! fault consists 01 II

300- to 800-ft· ..... ;de lone of cataclasite and slickentlle
deorived I,om botl1 henging wall lind foo!wllillithologie". tn­
eluded willlin Iha cataclasite are relatively coherent roOt·
less lithon~ 01 pillowed sea· floor bllsal~ with mexlmum
dirnension~of thousand, of feel.

Beginning abOut 20 m.y. ago in Ihe San Frencisco 8ay
area. and steopcing nortl1ward ll1rough time. a weve of
liolcanism allecled tl1e region roughly synchronous with
thll no.th.....ard transit 0' tl18 Mendocino Ir;ple junction
along 1l1e coast. At about Il1e lime wl1en the trip\l!I junction
is Ihoughl to hava belln at the latitude of t"e McLaughlin
Mine. a dustSl of small andesillc basalt plugt was em­
placed irt and nellr ,ha fault ZOnll. probably in rllSpOnSI 10

dila(io" triggered by strike·slip reactivation of lhe old sub­
duction thrust.

by Norman J. Lehrman
Chief Geoloq.sr. HomutaktJ Mining Co.• Lower Lalte. CariForni"
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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 episode 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
altered rock. Structurally induced permeability provided
the main access for the hydrothermal fluids which were
derived from a source external to the immediate environment
of deposition.

Gold deposits occur within linear tectonic zones in
which relatively high strain magnitUdes and available
kinematic indicators attest to shearing in transcurrent or
thrust systems. These zones contain fault rocks and
discrete ductile shears as well as relatively undeformed
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 anyone location.

Alteration varies considerably in extent and
expression primarily as a function of host lithology.
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 alkali 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 between 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 isotope data,
compiled from Archean gold deposits throughout the world,
show a remarkable degree of internal consistency; they
indicate the involvement of a unique fluid, distinct from
those involved in the formation of other deposit types.
The mechanism oE 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 Erom
wall rock interaction, (iii) extraction hy pre-existing and
introduced sulphide and carbon species.

The fundamental requirements leading to the generation
oE an Archean gold deposit are (i) source of Eluid and
gold, (ii) a conduit to permit Eocussed transportation;
(iii) a mechanism to induce localized deposition and
concentration of gold. In the depositional environment
lithology exerted a primary control in the siting oE
mineralization and the expression of alteration; most
variability results from variable mechanical response to
deEormation oE host lithologies and their heterogeneous
mi nera logy. Transporta t ion of flu id and gold was ach ieved
through major crustal structures which Eocussed fluid
ascent. The source of the unique 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 wh~ch represents
the termination of the Archean. Fluids and gold were most
probably derived from either large areas oE lower crust
(undergoing granulitization) or upper mantle as an integral
part of this period of crustal stabilization •

ix
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~iguce 52: Model of crustal growth and granulite
metamorphism - A granulite front
develops from cacbonic
metamorphism caused by C02 influx.
Granulitic residue and tonalitic
plutons invade the upper crust
including gceenstone belts (GSB) (Newton
et a1. 1980) •
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Figure 53: Influx of C02 into lower crust promoting upward progression of granulite front,
extraction of species such as Li, B, Au, K, chanelling of fluids in first order
carbonatization and mineralization in the upper crust.
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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 Starmant are systematically zoned

relative to their associated plutons. Highest gold grades occur in distal low temperature
zones associated with high pyroxene:gamet 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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Introduction

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 skarl'l
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 system

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 ratio 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 aI., 1981). Such
skarns are not known to contain much gold.
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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 pleo.chroic 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 Ti02, A1203, Na20, 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.

Skarns associated with the Dolcoath Granite

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 #S and 12 west of the main
Moina showing). Garnet from the Moina area contains SO-SO mole %
andradite and up to 7 mole % almandine; the almandine conterrt
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 #S (interpretted as closest to the fluid conduit by Kwak and
Askins, 1981), pyroxene is Hd1SJoO.S whereas in hole #12

(interpretted as furthest from the fluid conduit by Kwak and Askins,
1981), pyroxene is HdS2J08 (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 Ti02 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 (O.S­
O.S 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 garnetpyroxene 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 productiv~

exercise to mineralogically quantify this lack of gold potential.

Storm ant

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
igneous petrogenesis.

Average garnetpyroxene 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
quartz, 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 a 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 fro m
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
Storm ant represent a range of skarn environments, from most
proximal to most distal, respectively. For each of these, I have
described the characteristic skarn mineralogy and typical mineral
compositions. Gold occOrs 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 I observed in Tasmania. However, I 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 I would not place the Dolcoath granite high on a
list of plutons likely to form major gold deposits.
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K&A7 K&A8 K&A9 S-2 S-7 S-7 K&A4 K&A5
p--\

Sample # S-2 S-2 K&A6 RB-651-586 S-2 K&A 10 K&A II K&A 12 S-7
Analysis pl2 core pI 2 rim wrig rim wrig core c.s. sk u. cs sk pI I pl2 pI I C.s. sk wrigglile pI I pl2 wrigglite I. cs sk u. cs sk pt 2 i'''--.·:

Mineral Gar Gar Gar Gar Gar Gar Pyx Pyx Pyx Pyx Pyx Amph Amph Amph Amph Amph Carb.

Si02 36.64 35.70 37.62 37.21 36.89 37.01 49.75 48.33 49.56 53.07 48.94 44.30 48.36 36.80 36.55 39.14 0.00
Ti02 0.12 0.16 0.17 0.20 0.22 0.56 0.00 0.06 0.00 0.00 0.07 0.62 0.09 0.20 0.25 0.34 0.00
A1203 9.56 7.35 5.97 6.09 6.97 8.29 0.57 0.35 0.24 0.19 0.37 6.54 3.05 11.54 13.23 14.44 0.08
FeD" 19.06 21.52 22.02 21.12 22.29 20.64 17.85 19.55 19.15 4.97 18.33 28.19 27.19 27.14 26.16 23.83 0.72
MnO 2.71 1.66 1.79 1.00 1.86 2.41 2.58 3.08 1.57 0.27 2.83 0.90 3.01 0.83 1.42 1.26 1.42
MgO 0.06 0.00 0.09 0.08 0.00 0.01 5.73 3.53 5.16 15.01 4.74 3.81 4.71 3.39 2.62 2.00 0.15
CaD 31.56 32.16 31.78 32.51 31.35 31.25 23.71 23.16 23.90 24.86 22.68 10.15 11.10 11.22 9.64 11.05 54.18

Na20 0.14 0.00 0.05 0.09 0.00 0.01 0.05 0.00 0.00 0.04 0.15 1.32 0.46 1.53 1.49 0.28 0.00
K20 0.D2 0.02 0.00 0.02 0.00 om 0.00 0.76 0.14 2.22 2.93 2.25

F 0.23 0.31 0.31 0.32 0.40 0.11 0.22 0.47 0.46 0.60 0.45 0.29
CI 0.02 0.06 0.00 0.05 0.00 0.02 0.00 0.38 0.03 0.52 0.61 . 0.62

n05 0.D2 0.02 0.04

Total 99.85 98.55 99.76 98.69 99.89 100.57 100.66 98.06 99.58 98.55 98.33 97.46 98.64 95.99 95.35 95.50 56.55

Cations 12 12 12 12 12 12 6 6 6 6 6 24 24 24 24 24 6

Si 2.966 2.958 5.987 6.104 5.992 5.943 1.886 1.98 1.98 1.986 1.976 7.086 7.563 6.288 6.268 6.608 0
Ti 0.008 0.01 0.02 0.025 0.027 0.068 0.000 0.002 0 0 0.002 0.074 0.01 0.026 0.032 0.026 0
AI 0.912 0.718 1.1 18 1.178 1.335 1.569 0.026 0.017 0.012 0.002 Om8 1.232 0.562 2.326 2.675 2.975 0.009
Fe 1.162 1.342 3.015 2.607 2.7525 2.491 0.566 0.67 0.64 0.156 0.619 3.771 3.557 3.878 3.752 3.878 0.06
Mn 0.186 0.116 0.241 0.139 0.256 0.312 0.083 0.107 0.053 0.009 0.097 0.122 0.399 0.12 0.206 0.12 0.12
Mg 0.006 0 0.021 0.02 0 0.002 0.324 0.216 0.307 0.837 0.285 0.909 1.098 0.863 0.67 0.863 0.022
Ca 2.738 2.856 5.411 5.714 5.457 5.377 0.963 1.017 1.023 0.997 0.981 1.74 1.86 2.054 1.771 2.054 5.784
Na 0.022 0 0.015 0.014 0 0.003 0.004 0 0 0.003 0.006 0.41 0.141 0.507 0.495 0.507 0
K 0.004 0.002 0 0.002 0.000 0.0 0 0.155 0.027 0.484 0.641 0.484

Hi 58.2 67.5 64.0 15.6 61.8
Oi 23.6 16.1 22.2 45.4 20.9
10 6.4 8.7 4.0 0.5 7.6

49.8 61.7 61.8 60.6 56.9 51.2
~1

Ad I:.;J
Gr 40.4 33.0 25.6 30.0 30.7 35.9

~~:-.:..

Sp 8.2 5.3 5.5 3.5 5.9 7.1
~,,ri,,

Aim 1.6 0.0 7.2 5.9 6.4 5.8
~.. .;.
t.::



•

•

•

.,. ., ~)

• ..:... .~'l_ ':>-1

Oi

Gr

Pyroxene

Garnet

Jo

Pyral

, .• c ....."'.~\ ..__.,;'. """".':;"""""_

..~~.
~2·--~~~·

IA' n- -f i fj-·
i ,,;,.- "1: .i. l U

• Stormant Samples

o North American gold skarns

Hd

• Stormant Samples

o North American gold skarns

Ad



•

,..., 0' 11 4, ~ Li

APPENDIX 6

Dr. L. Leaman's Report - Gravity & Magnetic Evaluation.
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Moina Region. Magnetic Data: Initial Review.
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9a,lOa 11agnetl.cField with geological basemap
11M Magrlet:ic pr(]f:iles at 1201) m S:34!) to 544(1
1 7 554()to 5640
13. 1(161 to 5134c)
14. Magnetj.c field at ].200 In, un"fil"ter-ed
15. filter"ed
16. Fil'··s·t ver-tical derivative at 12 1:>0 m
1"7. Secor,d vertical derivative at 12(10 m
18. Overlay basemap for Figures 14 to 17 (film in pocket)
19. Maglls-tic depth estirnate plot line 5360 7.5 ~,m

2(). 5400
21. 544()
22. 5480
~.- 5520
24. 556(1
...... ,:::-
..::......J.

26.
27.
28.
29.

5600
5640

Magnetic depth E!;timate plot line 56()O
5620
5640

15 km

j

30. Magnetic depth estimate plot line 5620 15km spec ope~ator

31. Effect of ob5e~vation height on resolution line 5640
32. Regional trend and source summary
J3. Model im~)licatiDns fOI~ line 5500
34. 1063

Note: tr-3nspa~erlt (Jverlay for Figures 14 to 17 in pocket
Diagra~ ()~igir,al j,rlcluded as Figure 18
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SUMMARY

F'reliminary review of the available magnetic data for t~-le Moina
region of rlorth west Tasmania indicates that nlost mineralised
sites possess a recognisable response. That response may be
clear cut or subtle depending on the style or minel~alisa~~on or,
~lore importantly~ on the changes irlduced in the h05t·rDcJ~s.

Recogniticll' of any maglletic response DI~ association o·f any
featllr-e inferred to be associated with new prospect~ a~ an
e:<pl(31-at:LcJrl aid (nay be a tenuous exercise unless those facfors
which may modi'Fy tlle field responses are appreciat~d. Proper
specificatiorl~ observation and compensation of the sUI-yey are
critical to the SLlcceS5 of such direct E}:ploration ~Jsage. The
present review indicates that the Shell data is adeqLlate for
·t~li.s purpc]se but that the Mines Departmerlt data probab~y is not.
Many o·F ·the more SLlbtle effects may be clarifi~d by flJll ~rape

cOlp'r-ection which tlas rIot tleerl ullder-ta~:En.

TI'lE aeromagrletic data offer' ottler forms of inclilP'ect e:~p+or'ation

assj.stall(:e. AltllDUgtl only a SLlbset of the available data has
been e>:anlirled this ~s Sl_lf'f:~cierlt to ~e'f~ne re~io~al tl~el-}ds.anej

gross elements of lIthologIcal contInuIty wIthIn the r-eglon.
Urljts to tIe cOI~I-elated with the LOI-inna GreYI~a(:ke a~e

iderltifj.atlle and q(lite widespl~Ead, if relativ~ly thin.
SLlbs·lan·tial vo}urnes of mafic rocl<s are present wit~lin the region
nor-th of Stor-mont and south of Oliver Hill and none of this
material iSi e>:posed. The nlaterial is (:learly feJlejed and bloc~~ed~

however~ and is alnlost certainly trunc~ated by base Ol-dovicjan
unc:onfolp·mities.

Most ma,j(JI~ tl-ends affecting pre-Ordovician rocks are NW-SE Dr
NE-SW alt~lDugh some N-S elenlel"lts call be recognised. One major
ancl one nl:LnOI~ belt of E-W str-uctur'ing is also evident.
Struc:tLJI'-eS icjerltj.fied tlY surface mapping c:arl be cor"related wj.th
tl10Sie featLlres 31,d there is little doubt that most are re­
ac:tj.vations of val'-ious magr·tj.tlldes. Sc)me mif(el~a].i.~;ed sites can be
reJate:j tel these featulPes~ for' e:~arllple ttle gol.d deposi'tl; at the
~leadwaters CJf Devc)npor-t (:ree~~. Most otl-ler' mlileraiised SItes in
tIlE Moir12 arId l_or'irlna reglon a~e clLlstered withIn tt12 volLtme
ellclosed IJy the nOlo-tlle1"I-l aSIJect o~: ·the inter"section of the
CIJfljLlgate trcrllj pa'tterrl arlcl lie citt'ler Cln or adjacerlt to an E-W
a::i5.

MUl:h of the ~;tructural irlformation i!; only accessible after
c:c]ln~)r-ellen5ivE conlpensa·tion for terrain and flight path factors
bllt it iSi rlClW irl a for'!l which carl be modellecj and correlated
wjt~1 gravity data.

T~le iSSlJS o,f Tertiar"Y basalt has also been assessed. Although
t~lerE al~e some ~JrDb]ems with defirlitive assessment ifl the
absierlce of corltl-ol drilling the cover appears to be very patchy
and geller-ally qlAite ttlin «5(1 m) although some thici~ poc~~ets

w~icl, may compr'ise sever~l flows are also pre!5ent.
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I NTF:ODUCT I ON

Aerolnagrletic <jata fl~om the miner-alised Moina-Cettlana region of
NW Tasmania has been reviewed. The area e}:amined~ and relevant
li,cE:'n(..:E?' holdi.ngs, are shown in Figul.... e 1~ TI1is diagl'-am ,;:I.Iso
in(jicates a provisional interprs'tation of the ·form of the
Devonian Dol.coath Gralli"te (after L.eaman~ 1988) based on gr-avity
data. I~e·firlemellt of this irlterpretation wi:ll tJe reported
-s;ep.::.u"a.tf.=l y ..

Figul'-e 1 al!5o di!;plaY~i many established mineralised sites and it
appears li~~ely that tller-e is some fundamental relationship
between ·the granite - 01"- its f(Jrm and strLlctLll'-al control - and
mLIC~1 of th~ mineralisa"tion. The nature of basement or Camb~ian

COfltrols al-e no·t obvious in surface mapping. Skal~ns and various
vei.n style depo~;its OCC\Jr in the region. The total vallIe of
rel:overed inirleralisation has been substantial (see Bamford and
GI""een~ 19B~n.

• Magneti·te is a5s(3ciated wittl many pr(Jspects
method is an obvi,ous choic:e fOI~ exploration on
many IJf the local rocks, Including Tet~tiary

magnetic. B~~salt covel'-~ or der-ived matE-?r-ial,
much e}:ploration interest ITIay be concealed.

and the magnetic
this account but
basalt, are also
i.~; e:·:ten~;ive and

~.

j

The review of aeromagnetic data described in this report takes
the form of a feasibility and regional assessment. The stLLdy was
directed toward description of
1. relat:ionships between magnetic field and pal~ticular

lithologies in order to assess normal response pat·ternsand
identify abnormalities;,
unit continuity and/or distribution beneath basalt or othe~

cover~

3. basalt contribution!; to the field and estimates of thicl<ness
and -fl(JW 'fol~ms,

4. mineralis~tion responses (inclLlcling associated sJ(arns),
5. 91-055 structur-al features.

This initial work was not intended to be exhaustive or
Ultimately definitive with respect to the available data or the
topics :l:isted. The basic aims of the present stLldy (reported
here as stage 1) was provision of regional indications, method
application potential and feasibility, and supply of feedstock
information for an expansion ancj integration with gravity and
geological data.

•
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DATA USED

Two aeromagnetic
fOI-ms. Each was
1 :i 1112-;;;.

surveys e:<ist. Both a~e available in digital
flown as a nominal drape and esserltially N-S

•

•

The first 5u~vey, by Shell (refer to Mines Department open file
I-ec:ords 82/1728), is of higher quality but somewhat fragmental
and does not offer complete coverage of the area of interest
(see FiglJr-e 1). The impol~tant Cetharla area, for- e}:ample, was not
flown. The nominal line spacing was 250 m witt"} a specified
clearan(:e of 100 ffi. The actual clearance varies within a general
envel(Jpe of BCI to 160 m with ~mportant e)~ceptions. The effective
sam~)le inte~-va]. was about 40 m.

The secorld SLII-Yey, by the Mines Departmerlt in 1985, was flown
wi"th a lirle spa~ir\g of 500 m ancj a specified clearance of 150 m.
It covel~s the entire a:~ea of inter-est wittl a com~)arable sample
spacing but tt'lS clearance concjitiorl was rarely approached ac,~oss

thclse parts of the area whel~e the Shell coverage was bro~~erl.

For t~lis I~eview the more resoJ.vj.ng SlleJ.l slll-vey was used
whe~ever pClssible in order to avoid 105s of spectral
informatiorl. In order' to mate surveys and prc)vide a l~ea50nable

feasibility evalLlatiorl promptly each second lirle was Llsed.
Considerable data thus remains for evaluation in those areas
wl"liel, may be deemed of interest from present wDrl~. A single
compilation was generated from the tWD surveys by matchj.ng
positions and continuation to equivalent levels. Lines wholly
sOLlr-ced fl~om the Shell survey r"etain thei~ 5x>:x numtler code
while those that included Mines Department data arB numbered
106~. Lines east of Oliver Hill which carry the Shell designator
do Hot cover the area north of the Round M~. escarpment. In this
al'-ea it was flot feasible to combine the Mines Department data
without .;\11 • eff<:JI~t. which cOLlld not be justified for- such
prelimj.rlar-y study.

Tt,p r"aw F)I~ofile data a5 l.lsed from either' SC1Lll-ce is pl~eserlted in
FigLlres 2 to 8. The corltoLlr preser~tatiol' given in Figures 9 and
11) i9A and 1.CIA with gecl]ogy) is tl-le C(Jntl-a(~tor~!5 com~lilatiorl for
the Mines Department .

•
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~IETHODS
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In order tel provi(je basic evalLlatiorl of the data with respect to
·the sever-a]. topics 311d objectives defirled in the Irltrclduction,
tile 32r(Jmagnetic data t,as beerl c:orlsil1ered :in both raw and
varioLls prc)cessed form~;.

TI,e raw (jata (FigLtl~es 2 to 8) are potentially deceptive CllJe to
an array of ·tel~l~ain e"Ffects bLAt cal~ry the higl,est resolLl"tion of
local featLlres especially the Shell source data with nocninal
c].ear-ance of 100 m. SClLlr"c:e and pi-aspect signatllres have tJeen
re~'iewed using this (jata.

In order~however, to obtairl a broader perspective on structure,
li'"thological units (continuity, characteristics) and minimise
rn:isleadj,ng terrain aspects the data have been continued fr'om tile
appro}::irna·te dl~ape as otJser-ved to a fixed level. SlJch
presentation improves definition of (jeep or gross sources,
allows reliable moc:lelling but e}:cludes small or shallow sources.

Ter~ain (:(Jrllp2rl~;a't:ion and continuation was tJndertaken by first
matching tl"le level clf sur-·Face topogr"aphy at the located sampling
positiorlS with the rel:or'ded tlelght (ji'fference to obtain the
spatial lCJcation of t~le magnetomete~. An observed file relating
position, rna(;jlletic fi{,:~ld (IGF~F residual vi3.1ue) and absolute
elevation was c:onstrLlc·ted. (This file can be lJsed to calculate
the magne·tic field on arlY !;Llrface - terrain parallel/drape or
'Fi~ed level) Due to the quantity of data involved and the
lirnited, e55~entially ~egi(Jnal and feasibility objectives of this
.phase of the project only each second line was used. (This means
that ample scope exists for 5uperdetailing whe~e this is judged
nece~55ary)

Sorne problems we~e en(:ountered in this prOCeS!5 which reflect
SLJr"Vey location el~rol-s. Fiducial mar-kers used for position
control are i er~atically distribLlted and it was evident that the
aircraft position, as defined by the stated coor"dinates and
clearance infor/naticln, could not always have been recovered
correctly. The flight path was often too irregular or too
elevated an(j nlJt consistent with a flight trajectory. Irl such
cases a smooth furlction based on ~eliable segments and trends in
tile fligh·t fJattl was used ins'tead but it wOIJld be possible to
fully and accurately recover the actual flight path from the
indicated flight trajectory and height difference (radar
altimeter) records. This was not warranted by the present study
which emphas:ized Llpward continuation processing bLlt it would be
essential if a low level drape correction was to be made.

DLle to the gappy natLLre of the ~;hell 5Llrvey near Lake Cethana
infill using 'the Mines Department survey was a·ttempted. This was
essential aC:I-oss the Lake and near Lorinna but north and east of
Cethana it was not gerlel"ally jLlstified cjLleto the magnitude of
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the problems and the quality ()f the Mj.nes Departmerlt data
immediately flortJl of the Round Mt. escarpment. The tWD surveys
irlvalve differ-ent specification and produce a step in r"aw
profile form (see 1(160 at 4(:I35CI(I, FigLlre 6 for e>:ample). Proper
jlJ~;tification can only occur w~len the two sUI~veys are a(iju5t~d

to the sarne spatial position. A slnoath function then results.
The contj.rluatj.on procedure based on absolute height correct~d

rec:cH-ds (Elbove) effects this. I"lating t.he Shell sul.... "/ey ~,,2r.S,

~IC)WeVer, aw~:wal~d since the pilot had begun manDevres fDJ~ the
next l:ine well before data l~ecording c:eased and~ in a regj.on
witr"l e>:treme topography, large anomalies arid impel'-fect position
cor'ltrol, some mismatches are inevitable unless precise location
is recovel"'ed and the pJ~ofiles of each survey are in the same
vel~tica]. plane. This does not occur.

Arl elevation of 1200 m was requil'-ed fOI P

' a regional pr"esentation
of the nlagnetic: field and this level will forrn the basis for
moejel.ling and reference. Assembl.y of the tl~'ansfel- calculations
f;~Dn\ the observed level!; (50C) to 1300 m ASL) to 1200 m involved
some na~ity jlJ>:ta~je)~;j.tiollS between the obser-ved gradients and the
ter-rain arlcl some blemishes have per'sisted (e.g., lir1e 1063 ­
Flgur"e 13 <::\Ild plDt - Ficjul.... e 14). Each SfJl ke r-eflects a cl.... j.tical
telP'rain 01.... posit:ion Ce)ndltiorl. MClstwere checke(j and the fligt,t
pat~l cOl-r-ee:ted, edited or- compensated whel-'e SL1Cll a pl~oblem had
a'f,Fected t~le stabilj·ty ejf the contirlLlation pl.... ocess. This
~ielect:ive, tnallLlal filtsl .... ing yielded Figu~e 15 and a ejata set 'for
der-ivative calclJlatiorl. l~ote that it still contains some
apparent inlperi:ec:tj.ons Wllich mayor may not be real; furt~ler' and
cn(JIP'e detailed evaluation would be recluir'ed to estatJlistl the
1"'E?2,~;Ons~

F:lI-st "mel
.and 17.

of eatures
I~'eal .

seconlj vertical derivatIves are shown in Figures 16
There is some 5uggestiorl of line bias but most la~ge

are illclependent and seve~al N-S effects are cer-tainly

•

The ,nagnetic field SOLtth of Moina and across ttle Daisy Dell ­
Middlese>: Plains area has been especj.ally examined in ol~der to
provide some assessment of the T~rtia~y· basalt. An original
tuned, auto-corr-elatecj spectral analysis followed by weig~ltEd

ad.jllstment of ttle energy spectr"Llnl has been IJsed. All such
methods ree~llire at least orle or two contl-ol points but none
e:{ist tlere. Figures 19 to 30 present Ol.ltpLtt {roln this pl-ocedLlre
with some interpr"etation. An indicaticJrl of tl-18 scaling problem
can be obtained fr'orn comparisorl o·f Figur-e~~ 28 and 3(1 Llsj.rlg tluite
differ-ellt pl-oper-ty/spectlp'al functions. Until at least one hole
ha!s been dl~illed irl a SiLtbstantial patc:~l of basalt fine tlJning
arlcj depth ejescriptiorl mU~it r"emain formal rather than defirlitive;
t~IP stlape clf SOIJr'ces is suggested blJt their depth is only
CI~'Lldely e~;tlnlated.

All present:ations of the field from either data set have been
r-ee1Llced tlY 175(1 I,T from the ~;tated IGRF pILlS constant generated
by tile cor,tracto'~5.
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DISCUSSION OF OBSERVATIONS AND RESULTS

Tl,e ·fol"ll]Wiflg 1:1]lnrner,ts are gr-ouped In terms of the firs"t order
(JbJec:tives of the evalLlation. Since the present ~~tudy has
ex·tract2d Oflly ·the fLlf\damental implications of the magrletic
data. im~)lj(:ati()n~i whjch may be refined by fUI~ther work or
var-ied afte~· clJrrelaliol' wi"th gr-avity data or model study~ the
notes ml~st be consiejered i.nterim.

Th(-:·l ilnplic;::\tiorls ,"",nd
"Fur-ther evaluation
':~ i 9 n i fie an c (·2.

Ob:SC!l""vat":i ons
and many

are,
may

tlowever, elemental to
possess e}:ploration

•
UNIT CHARACTER AND RESPONSES

Indications of the magnetic character of rock units can be
derived from the contour maps (e.g. Figures 9 and ll) or-, more
reliably ·from the observs(j profiles and modelling studies (e.g.,
Figures 2 to 8 and 33 to 341. Detailed modelling has been beyond
the b~ie"f "for this fir-st phase of data review.
The pCJsisible distor-tions induced by "terraifl or flight pattl
e"ffects IllLls;t be consildel~ed separ"ately where allY deviat:iorl from
inlplled patterns has been infer-r-ed. TtljS has not yet been done
al,d wOIJ:ld :irlvolve pl~ecise conver"SiOll (Jf t~le flrofiles to pure
drapeForm~

Lirnited dedLlction!; are po!;!aibleFI~om the cl3ntour fflaps.
T~le Deve SCllist is 110"t 5Ll"f"ficiently sampled but appears non
magnetic~

The Lor"inrla Greywac~e pl-esents no reliable pattern but limited
modellirlg shows it to possess a significant magnetic contrast
(e~ g. ~ Figur"e,s 30 and 34).
The fel!~:ic (:ambrian rocl<s also do not 'offer a consistent
pattern. The Llnit~ as m"J.pped, is cleal'"'"ly val'"'"iable and may
consist o"F at least ·two gr(]ss me,nbers. See the profile
discussion belo~~. Dile of these i~; non magnetic, as north of
Oliver Hill but south of Oliver Hill part appears strongly
magrletic. (This may be cjue to a mafic ullit at shallow (jepth ­
see Inodel!~~ Figures 33 and 34)
The Dove Granite ['Offers alnbiguolJs indicators. It is relatively
uniform in properties bu"t appar-ently non magnetic. 110dellillg
indicates that it!; surfac:e skin or metamorphic aureole may be
rever"se magnetised and that this contrast gener-ates the negative
field in t~le region of the Dove Grarlite.
The Ordovician rc)c~~s offer no pattern and it is clear that
var"iations in the "field acrc,ss Ordoviciall exposures are produced
by concealed Cambr-ian units. Some minor anomalies may be related
to faul"t!~. Note that even the Gordon Lifnes"tone at Lorinna is



•

•

•

- ..... j ....

i. ,__'- ,j

6

associated with a large anolnaly. This reflects an intense source
at shallow dept~l since the limestorle is non magnetic.
The Dolcoatll Gr'anite is also non magnetic and generates a
5ubtr-action in fielci irltensity alt~IDug~1 the response is modified
by ttle ccmbirled effects of thermal altelP'ation at the contacts
and the intruded Cambriall roc~~s.

The Tertial~Y basalt is strongly blJt variably magnetised and the
response pattern j,~; modified by sizeabJe geometric: terrain
ef' f E'C t 5 ~

Tile profiles denlorlstF'ste that rnallY reS~)CjrlSeS are overprinted.
The dominant character IS tllat of the Tel~'tial'-y basalt dlle to its
e;:t.ensi\,/e e>~po~jUI~{:'"'!. ~r'E.'t~ it is not, the (Host magnetic matel'"ial.
Ba~;alt effects ter1[j to be I~elatively low amplitude but high
f~equerlcy Bild rllDI~e sigrlificar,t deepel- sour"ces contl~ol the
ma~lnl:;;tic fir:?J.d ([~.g. ~ line 5480 and 5::iOO ,-- Figur-e 4). In man)!
cases tile basalt resporlse is ve~y subtle Dr absent. Mos't basalt
,Features are suggestj,ve of either mt,llti~lle flows neal-Iy equally
magrletised in normal and revel~se serlses tlr ver-y thin ({<:50 to
100 m) cover. (see also discussion on basalt thicJ~ness below)
The Precanlbr'iarl rocl<s generate smooth anomaly tails from other
SOLJr-CeS arId these are slightly negative overall with respect to
the' r·c~fc:TE'nc:e field (5~::20 to :'~480; 5620 to 1(64). The
controllirlg regiorlal ir,fllJenc:e of the basement is bes't seen in
tile :line grollp5 o'F FigLlr'es 5 to 7.
The response due to the Dove Granite is not markedly different
unle~:s tl'H::' L,olp'inn,=, Gr-eyv...ri3cl:e is prl:?sc.~nt (linc:!~.i 5460 to 55t],O)~

Tt'I2 Loril-ll-la Gr-eywack:e howevel~, is shc)wn to be a significant
iTlagne'liE: Llr'lit alt~lO\Jgll O\Jtcl-OP lirn:itatiorls; and contcluring
appro>:inla'lior,!; limit ejisplay of t~lis ct,al~actel~ in plan~

Rela'livelv sLlbtle eXIJF'essions or, rllajor gl'-acllents illustrate this
pro~ler-ty. For- el~arnple, the bulge on the gr-adient at 5399 N on
lines 566() to 1 (l61:) alllj 5401 N on 1062 arld 1063 neal~ Lorinlla.

Ttle majol'- iJl[:r·ea~;e in field intellsity north o'F 5409 N on lines
524(1 to 5480 is dj,r'ectly related to Cambrian ro<:ks. Although it
would be e~~;y to relate this to the felsic roc~~s this is simply
irllpossi,ble. The magnittJde of the r'esporlse ~xceeds 50CI to 600 nT
but car-r.l.E'!:; ,,~ sLiper-jmposed sub-effect "",ith amplitude of 50 to
1E)O nT. T~lese values may be contra!;ted with the Tertiary basalt
which induces amplitudes of 50 tC) 200 nT genel~ally and rarely up
to 500 11T. T~le I~esponse noteci nOJ-tll of 54(>9 N and west of 41950(1
E is dlJe tel Canlbrian mafic roc~~s w~licll are not e}:posed and that
the 5~Llbsi(j:iary anc:lrnalj,es are cille to felsic tuffs arlcl volcanics.

ThE J,al~ge anomal,y at abOL1't 5~07 N (lines 5420 to 5540
espec:ially), bLlt which tlP'ails ENE r'ol~th of Lal~e Gairdner~ is of
cc]mparable am~)Jituc1e and cer-tainly of the same origin. Its
regiclnal extellt an(j scale itnplie~~ a major mafic Llnit and is not
I"elated in any way to tIle exposed Ordovician roc~~s.

AJ1Clrrlalies of cornparable nlagrlitude and scale OCCI_lr (lear 54(11 N
(lines 5640 to 5660) and 5401-2 N (lines 1063 to 5900) with the
ef'fect incl~easing tlut persistent to the ENE SOlAth of Oliver Hill
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5405 N

for t~le Ol-dovician
IJe associated with
5360), a fC31d limtJ

anomalies betweel1
1060) and 54018 N

be. li!.~ted; e~g ••
5820 to 5840.

also
line's

L1l:-;:("'?n ri~f:oJ'-dc?d

anomalies can
11 rH'?~:. :)3,[1·(1 to

,:~r,ti CDllt<::ICt

m,::\,/

N on
tlJpographic anomalies
538l:) arld SOLtth (J·f 5402

SomE':'
(]. i. ne

PI-lJperty (:C)11tl~ast perspective is best sl~mmari5ed by line 5820.
The l(]w fj.eld region ·Fr-om 54~)5 to 5407 N l~ep~esent5 Devonian
g~anite an(j a neLltral response. The surrounding rocks are more
magnetic but the effect is localised. and this scales the
possible ,netdmorp~}ic effect. It will be noted that the response
due to Gordon Limestone and Dove Granite is positive and
sign·Fican·tly negative with respect to this pattern. These
pr-oper·ties sugges·t penetration responses for underlying
cnatel-ial!; an(j/or rlega·tive fnagnetisation for the granite. The
latter- o~lti.C)n is llot generally accep·table and gross geometr-ic
e·ffec:ts dLte ·to a cleep:ly bUI~ied Llrlit are :Lmplied. The contact of
the Dove Granite is evident to both north and sOlJth ancf ·the
resporlse :is no·t markedly different from that of the Dolcoath
Granite. Nc) stabilised level is available for the Precambrian
r(3cks but :l:irle:; 1062 t(J 5820 WOLlld inej:icate levels comparable
with the Dqlcoath Gr-anite. ,lJnder-Iyillg ma·Fics nlust gener-ate t~le

very large ano(na:ly on ·the line while tile-covering basalts are
best seell in lines 5880 and 5900 and are illcorlsequential by
comparison. Thi!3 implies either lower contrasts or smaller
volumes for- the Te~tiary rlile.

(to lInE? '51320) .. 1~1uch ::5l1lc:.dl.(~I"" (200 to ::::00 nT) <3llomalie,; o·f
compar"able type carl IJe ~ecoglli~;ecj on lines 5700 (54034()O N) and
1 1:161 (S41:l42(lO N) which ar-e r')IJt dl18 "to basalt and are larger than
arlY tniner-ali!sation I'-espon~;e (see section on PI~o~;pect signatLll.... e5s)

due to CClrltact metafrl(Jr-p~lisrrl arounlj t~le crest of the Dolcoath
GI-ani.te. "Ttlis For-m of alteration may account for the local
var-ia'ti(Jn fr"OfIl the nClrrnal subdued re5pon~se dliS ·to felsic roc~~s

and is r-estricteci ·to the Oliver Hill~ SW Dolcoath Hill regio!1
where the~;e rocl<s al.... e ill c:clntact with tile granite. There is no
othel.... dil.... el:t evic1ence elf contact metamol-ptlic effects in tile
sur'veyed area an(j if ttl:is :illference l:S cor"rect then the
anocnalyJunl-t IS ternlil'10·ted uncC:lrIFor-mably to bottl east and west
near ·the gl-anlte roof.
No (:anSl~;terlt patter'ns Ilave
roc~~s altllough shalll~w-sc)llr-ced

fold a>:e'5 near 5404 1~ (Jll
(5405 ~I Ij.rle~s 552() tCJ 5580)
CEllnblr'iEln :::trllj Ol~d[)vic:ii1i1 rClcl:':s <:.,\t. :)4·028 I"~ (linE:.l

(line 1(61).

•

Inspection of Figul~es 2 to 8 irldicates that mLtch of the
character of either e>:ploration inter"est or nuisance is low­
moeler'ate amp:littJde and relatively high frequence and stJper­
i mpo!;ed on 1 arger, I Dnqel.... wavel ength ·featul"'-es.
It is instructive t(J compare I~igures 11 to 13 since these
present the primar-y st~LActural units. The profiles, as wOlJld be
5ec~n at 1200 m, are gE·n~?'r-ally at least 400 m clei:.u- of the
terrain alld fr-ee c)f nlajor" ter-rain effect5~ Tertiary basalts do
not contribute significantly indicating that these are quite
thin (below) alld the balance of gr-oss contrasts is more reliably
recognised.
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ReVEr-~;eJy magnetised unit~; occur- adjacent to basem~nt 01- berleath
basalt orl lines 52tJO. 538()~ 5400, 5480 an(~ 5500. The contrast is
of sinlilal'- Interlslty to t~lat pl-oducing the positive r-espollses in
the Mt ,Jacob or· north Tiger Plairls l~egions. A nlafic SLlite is
InlpJiecl. '-he e·F·f:ect j.s gener-ally too wide to IJe d\JE to the~mal

Ol~ tlclurldar"y conditions. The 'fol-m of profiles 1060 to 1064
sllggest a ttlic~~ wedge of mafic roc~~s adjacerlt to the basement
margin~ enclosil'g the Dove Granite~ bt.tt none are e~:posed Ltnless
components of the Lorinna Greywac~~e are outer members.

TEF:T I,"lRY BASAL T

Reference has been made ttlroLlgt·\OLlt the previoLls qualitative
discussioll tl,at tl,e b~salt cover irl this r-egion is eittler" thin
Ol~ patchy or bath. Sevel~al profiles acros~; the basalt area fronl
l~oj.na to Daisy Dell anej Midejlese:: F'lairls wel~e arlalysecl. TtlE
examined profiles were selected to pl~ovide 3 gerleral sampling
but also allow a ] ower- (t~larl ]200 m) I-efel~ence level to be IJsed.

Each pIP·c·file arlalysed was recalCl_llated to a level Elf eittler 900
or 1000 m fr-om ttle absolllte tlei.gl-lt C:ltlser·valjorls (see rnethocls).
Tile results are pres811ted il, FigL.l~e5 19 to 3(1. 11c)st l:inesi were
calCLllatetj for- tt'le region SOllth of Stormoflt but ttlree lirles
e~:tel·ld across tl,e entire area (560(1, 5621), 5640 - Figul~es 27 to
29) and line 5620 h2S been recalculated using at' e~:trE?me

pl-operty COllclitiorlel~"

Ifl tile alJsence c)·f arlY corltrol on the thickness of tlasalt in the
region stltdied the reliability o·F the interp~etation is LJn~~nown.

P~oblerns W81-e e>~perience(j in defillition clf an appropriate scale
fOl'- the arlalysis or- even selecting which v5timates represent the
_ba~;e !~f the basalt. Once some control exists a more
cc)mpP-etlensjve analysis wj.J.l tIe ~Jossible but the present
p;-OViSl(Jrlal oLltline does SIJgges·t flclw fOI~ms and that the basalt
is very patcl,y. ComrJarison of the 15 ~~m pr"ofiles for line 5620
£FigLlres 28 arId 30) using differirlg pal-ameters illustrate· the
diffic:LA].ly ijlthc)ugh tl,el-e is 5u·Fficj.erlt consistency to suggest
and interpr·etation. The operator desigl1ated 128/3 more
satj.sfac:torily oLlt].il-le~; ttlE SOLlrce s~~il' (land surface) for-m and
is~ nlore IJellpvalJle wj.th r-cspect to OLltCI~OP limits and larldform
J~elatiol,shi!Js. This presunles, of COU~E~, t~lat mapping is accurate
arlcJ it is appar-ent tl,at this is r·lot the case in marlY areas;
talllS tl3S been incll.lded in ttle basalt cjjstribution. This may
al~:(:l be the case 011 lir·le 5620.
II-I~espectivc of cur·rel1t scaling problems
corltl'-(Jl ttle analysis SlJggests tt18 form of
arld in all ca~;e!; basaJ.t (:over wOlJld appear·
than SCI ·tel '70 m tl"lic~~ and of·tel"} atlsent.



The subset (Jf available
inspec·ted 1:or suggestions
mineralisat:ion. Note ·that
between 425500 and 427500
Departm2nt (jata eXi!3·ts in
than t~le Stlell (jata.
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SIGNATURES FOR MINERALISED SITES

data examineeJ in this F"eVleW has been
of any IJa·ttel~ns associated with ~~n(Jwn

the entir-e (jata !set has been Llsed
mE since on 500 m spaced Mirles
th:i!5 zone b~Jt at greater clearance

I·f pattel~n~i can be recognised, with or with(Ju·t fLlll clrape
correctiorl, and (Jtl,er- li~~e effects call be noted then the erltire
data set ShOLlld be cornparab:Ly pr"ocessed and re-exarn:ined. The
data tlas been consi,cjered as an obser-ved implied drape. T~le

effect of this assumption is di!5CLlSSed at the end of this SLlb­
section~

It must also be rel:ognised that the mineralised zones contain
many prospects and i·t is unli~~ely that many have been adequately
salnpled Ol~ defined. The fam:Lly response, however, may be of
value. Ttle data has been reviewed within these admitted
constraint!5 and in full appreciation th~t changes in the host
roc~~ volLlme are more li~~ely to produce recognisable effects in
the lilagiletic field at 100 to 2()O In t~lan any changes which
directly mirror ol~e.

Examination o·f plots of the contoLlred Inagnetic field (e.g.,
Figures 9 or 10) and geology/prospects reveals that a particular
wedge immediately west of the Doleoath Granite displays an odd
high frequency E-W lamination (see also structural blocks) but
no individ(.lal character i!s identifiablen Comparable character is
not eviderlt at other cluster-s of pl~ospects. It must be concluded
that the c(Jn·toul-ed forms offer few indications of magnetic

.signatul'·es in this "terrain. It is not clear whether the Qffort
o·f full drape c(Jrrection would make a difference. I suspect not.

The pro-files, hOt.-Jever, offer a
site salnpled by a profile offers
response. Prospect/site numbers
119881 and Figures 9A and lOA.

different view. Virtually every
a characteristic and comparable
refer to Bamford and Green

Line F'l-ospect number comment amplitude element

5380 007 on broad rise crest Au
5400 097 local spi ke· 100 nT Au
5460 009 sharp spike 50-70 Au
5480 076 beside basalt crest

010 confused by basalt "~ Au,'::'.J

5500 083 small local spike 40 PILI

I-
5540 014 step on gradient 30

077/078 bulge near crest peak 30 on 180
5580 095 not recognised
5600 061 small rise 20 ALI

1
05·4 nick point on prof:lle 30 Au

5620 0111012 large spike 600
5640 (i(? ..,. very subtle

•
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Line PI~"ClS",pect number comrnC::clnt amplitude element

5640 011/012/013/098 spike
()(13 crest

300 nT

?iu

Au

Au

Au

Au+
Au
Au

Au

30

50

700
100

30

20
50+

<20

20-30
100

>100
50

150
50
20

gradi ent bu19(--:='5
peak
spike
gr-adient bulge
vel~Y subtlE'
sffi.:d.l 1 Deal peak
Vi~l'·y subt 1 e
evidence of alte~ation

not l"'ecDgrl i sed
resolLltion too low
step in gradient 100
small gradient varj.ation 25
resolution too low
spike
spi ke
resc)lution too low
small peak
no data
not recognised
snlall gradient change
ntl data
~;ma],l ill-defjrled crest
no dat.3

on 5620/5640
not r--ecogni sied
spike
small peak
small bulge
spike

057
038/0.34
060
064
040/090
096
064
093/039
042/04·3
072
,H4/088
044
008/063
050/0 1+3
0·18

006 suggested
062/089
OB6
01 :::i?
090
019/020/028
015
05=1/056
O:::~1

0271029
02:::'"./02LJ/026
058
030
059

1064·

1063

5880

58lj·(1

5860

10b2

5820

1061

1060

5700

5680

5660

•

•

These rlot~s j.rldicate that idel'lti.fiable r-esponses e~:ist in r-eel
anci imperfe~t data but wtlsthelP

• many w(]uld be r'eviewed without
the kncw.m association is a moot. point. A"II gold-bear-ing sit12s
generate relati.vely small cleviations at lelO m clearance tlLlt the
gr-adient or pea~~ changes are consistelltly pr-esent. No'te that a
cDmpar·ablE' I"·(-:?sponse appe~rs t(:l be pl'-esent in the region o,f OS>7 ­
an alluvial deposit. Thj.s would imply a sour-ee nearby, or- that
the' magnet.ic: r-E'!:,ponse i~~ mapping a stI"'"Uctul'-(= nearby. It is
llnfortunate that cleal~ances aJ~ound the nortllern part of La~:e

Cetharla are e:~treme and survey patching anti comrlensation cannot
l~ecover' wtlat tla~i beell los't. Compari~;on of observed and 1200 m
level pl-o·files illustra·tes the inlportance of highly rescllving
data at low elevations.

An attcfnpt has been malje, based on the implied natLlre of the
r-esponsos ],isted above~ to infe~ other pos~;ibly mineralised
sites~. Borrle extr'aneOl~S !SOl_{rCeS~ SLlCtl as rrlinor" tJas;alt contacts~

may tIe cCJrlfused but all aJ'-C consider-eej abncJrmal in some way .

•
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Sites of poosible e::pl(JIP'ation interest

/1·.26

428

427

l~255

'?in 'felsics
·fault zone/contact
Ilear g~anite in felsics
':' large spike
fold a:-:is
Tb contact?
possible fault contact/edge Tb?

(.JDlcl st·,/le'~.l

COlltac:t ZOlle atJOV8 mafics
contact wi'lh maflcs

compar"[-? 097 (even if all Llvi al )
headwater'; o·f Devclrlpor't Creet,

miner-alised fault zorle?
checl< F'addock Cree~,

lJa~-5al t??
illfer"red fault axis
(3ther t~lan edge of basalt at
Il"'is River-?
peak unlikely to be Tb
Tb':'
review fault zone
Tb {·2·f feet?
fault zone benea"th L Gairdner
falJlt zone [)n shore
chec~~ no't"basalt contact
along fault in Bell Creek
in 'Felsic volcanics

./.1·285
4·295

4275

422 54·055
:54062
54085

42.25 5406
54076
:5408

424 5408
540813
5410

425 54069
5.<.1-075
:."54097
5399:=:
~S399b

5403
5,t(J.il
5.<.10:'2
54032
54034
5-:.').045

54025
54074
54001
540.3

4170()O 5408500
ChC'2Ck 097 c,nd

419~5 54025
~5-40 1 7

42(i~-:i 54(i64
421 540~J5

/J.'2.1. 5 5407

1061

1060

1063
1064
58:~(J

5840
5!380

5660

5700

5600

55t:.O

5580

5520
5540

5 l J.OO
5480

5380

•

The dj,scussion above has presLlmed a drape felationship with the
geology, i ~ e~, an equal representation with r'-espect to the
surface at least. Where this aSSLlmption fails due to landform O~

cleal~an~e conditions, O~ ·the sources are more deeply bLlried or
ICJcc"1ted, then the I"-espollse may be modi.fi.ed. The Shell data
car-r:ies a ·typical clearance elf 80 to is!) m but may exceed 300 m
locally. T~le Mirles Depar-tment clearances ar-e greater. FigLlre 31
S~IOWS the effs(:'t of charlging sensor - source range. The green
pr"ofile is as observed (and lnay be Inisleading) ~hile the other"s
!ihow the smoothing effect of ill(:reasing distance~ Note "that an
e>:tra 100 en beyonej observed levels r"educes many distine:t
featur'es to the gri:1dient II bump:::; II so often seen in other
profiles. Such distortions may be important. Note also that the
obse~ved prclfile may not have been obtained at a regular
clearance anej many described featul~es may already have been
modif:ied by this pl-ocess~

•
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STF:UCTURAL I~OTE~3

Str'uctur"al
have been

featurE'S
summarised

c1€-'.'tE'rmi ned at
in Fi~]ut"'e 32~

the pl~esent level of analysis

•

•

Sonle N-S features are indicated and are IJnr"elated to any aspects
of Ij.rle bias. Some features have beerl mapped~ as neal~ Tiger
Plain~ west of t~le Dove River and along the Mersey River. More
persistent structures ar-e either I~W-SE or NE-SW. E-W elements
are also presellt b\Jt less obvious. The NW-SE set is pre~;Llmably

r-elatecl to tt18 Claude--Roland thrust s~lee·ts but there is J,ittJ.e
surface eviderlce for the NE-SW set. Several E-'W featLII""es are
evicJellt In ~;tJr-face mappirlQ (irlc:llldlng the alignment ()f

mlfler'alisatil:lrl west of the Dolc:oath Gr-aillte).

While tt'ler-e is rIo obvioLIS ~elatjonst'lip between magnetic field
and (rlillel~ali5at:iDrl at ](JW levels (lCl() to 15C) nl Ilorninal) ttlere is
at high level. All sites from Mt Claude to the Lea River lie on
a single trend eviclent at 1201:) m. It i:; a banej of perhaps two
strLlctlAl-es aboLlt 1 ~~m wide. Other gl~oups have loci on comparable
E-W (actually EENE tl-ellcj,!;). This pc)ssible relationshjp does not
ae:cDllnt for all. ~~ite~;. II"lSpection of identified trend
relationsllips, inferred section cc)(npositic1n and I<nown sites
sLlggests t~lat mafic re)c~:s are either thick or relatively shallow
berleath nlineralised areas, especial.ly gold-bearing areas, and
·that most lie in the e}~tehsional str-ess field in the northern
f,"-"tCE' o·f t.he intc?t--!;ec:t.iDn (Jf the c:onjug;'3te set~ r'1ost
mi.ner-.;?,\li~>ation appeal~s to be 1~(?lat.ed tD t.hl'S IIV II cornel'" !r'Jher-e it
js i:-l arl E-W band. Sevel~a:l other Sl.IC:tl featLlre~~ e}:ist~

Sllrface map~Jirlg I-jas i;ldj.cated arl 31'-1'-2/ CJf appar-erltly mirlor~ 01-
I."'(?l.clt i. \/E~l)/ ci i scclnt. i nL.l(JU~~; f aul t:c. and :;:..tl~·uctl.\l--(=:';~ r'1o~:;;t Cc:\fl be
dir-ec:tly correlateej wittl llnejel'-lyillg iml:l],j.ed glr'OSS fr-actltres.
Thi~i would i;"lClic:a'te l-al:)belraIJbe~'arl re-"ac:l:lvatjC)n at least.

Figllre 32 attempts to show ttle distr-ibutjorl of thic~~

ac:cLlmulatioll~ of maf:i(: ~OCk5 witl,in the Cambl~ian sequences.
TtlEse appeal- to be close to basement And may be generally
PI~t·~sc·~~nt but thin dl.lc~ tt:. fOI'''m, fold:in(;J 01'- truncation~ The
gr-eate~;t accumlliation lies east of L.a~~e Cethana. Ttle Dolcoath
Gt"'Dil,i t.e maY' have rF.~mC1v(-?d muc:h Q·f this m.:~terjal •

Two profiles Ilave been model,led to te!5t SClme of the implications
of thi!:5 i!lt.(-:?I"'PI~t?t.;l.tion (Fiqure!...::; 33 c;~nd 34). It i~i not claimed
ttlst thjs simpl.e aS5es~;merlt is adequate but Figure 33 does prove
that ttlic.~ maf:ie: llnits ar'e preserlt; ttlat near the Dove Schists
j.rl t.he ~;CJut~1 bej.ng eit~ler ovel~turned or r'evel~sely magnetised .
Lirle 1063 presentcej mOI~e ~,rot)leITI£i and t~lese have not been
r··esolvecj. It i$ possible tel obtairl a solutiorl of the type ~;hown

fOI'" lil'lC 550l) but tl,e stlift differentials ar"e not consisterlt.
l'he o~ltion ~ihowrl aCCOllnts fCJr the salierlt featLtr"eS and implies
tl1ick, faull-slj(:ed, compourld mafic sources. These issLles will
tJe e~:anlil-led il-\ later- stlACly in assocjation wittl gravity data~

•
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A':i. tIllS L'o:;

tl'"a:. n, th(~

,::,\ s t C't(] (,2 Clr'

cDf1clu:~lCln;:;

PI"'O(]I'--C'-::;:::,

(J·f·f er" ed
1'-(2pCJI'<t, and
ar- G? ~:J f.·~n et.... <31

fl~lr·th(?r· t..oJork is
and i.nter-1m but

In

do

1. Magrletic: data offer much stl~uctural informatior1 relevant to
Llrldel'-starldirlg oi: tt,e al~e3 and its history. This tlJpic to be
st{~dled 111 associatj.orl ~ith gravity data.

Cambriarl rna·fic slJites 01"-e concealed and appear blocl~

boulldeci. Many margillal structur"es have been re-activated and
sLII~fa(:e expl.... essions e>:ist.

11any (jeposit s·tyle!5 have expression in magnetic data at
aboLl·t 11)() m c:lear-allce. Gold deposits dislJlay ver-y subtle
e>:p~es5ions whiJ,e tirl Ol~ tLlng!3terl de~JDsits are ~Iore

defil,i·tive. Ef'fects are modified by cleal~ance variations and
e>:plarati(Jll app~aisaL ITlay well r-eqlJire chec~,:irlg of the
clearar,ce envelope.

•
4.

1"1ineral i~;3tiorl
boundar-i I?S CJr-

fl'~f~quentl'y' and
f e:;3.tul~(:2:::;"

is
along

The
most

CDllcentrated Oil SllCh re-activated
major crLJstal tr-end systems and stress
Il(Jrthern side o·f the conjugate appears
sites occur when t~,is is close to E-W

5. MarlY I~eg:ional/sigr,atl_lre features or' controls are not
identifi,ed j,n lo~~ level contoLII~ Inaps and a best seerl in
profl:le flJrlns. High level presenta·tions able to yield
str-uctllr"al settings and cor,trols can be modelled.

6. Ter·t i ar'y
r"e':~(Jl \led.
(,;jen(~I""all '/
ar··E'"!r.:t,; •

basalts
Ther-El

thin

are variable in
is need ·fcJr- some

but !;ever-a.L flclws

charac·ter but may be
control. The basalts are
are in(jicated :in some

7. A nUlnber of Llnexplained signatur'o styie features have been
noted and are wlJr-thy o·f immediate review. E):ploration may
need to be based on presumptions of major structures and
altel~ation of materials above bourldaries of Llnderlying mafic
rCJcks.

B. Little evidence flJr alteratiarl effects has been noted but
tt,is may be due to ttle err"atic nat{~r-e of the rnagl1etic field
and IJoor (je·firlition of r(J(:~~ properties irl thi!; area. Another
~~ey el,ement is ttle dOlnillal1ce of the mafic suites on tl,e
lnagnet:ic fielcl. Vil.... ttJal.ly every feature ir'} the northeastern
two third~; of tt'le ar-ea ~;tudied contail's a ~;igl,i'Ficarlt

contribLltilJll '!:r(:JI'l ttl:i'3 SC]Llr·ce.
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Borrle dlSCLlssiorl and r-eview o·F the implicationsi of this
ear-ly wOlrof:: is l~equil~ed. Are mirler-alisation corlcepts implied
feasible ancj useful? Wilat IF'oles COLJld the gr"anj.te and the
mafic suite t,ave'? A~e t~lere majclr' inter'rlal tl'I~Llst boundaries
and de) tl,ese contlr'ol loc:i for mineralisation? Ar-e these
refle(:"Led ir) SI]ffiE E-W featlJI-es?

l"he anomalous sItes should be reviewed and visited. The
coordina'tes (J·ffel~ed may car"ry a precision of +/- 2(I(l m so
ar, ar-ea o·F 4ClO >: l~C)O m ShOLIJ.d tIe checl~ed. Geochemistry is
l::'ldvi lsc,·d for in(l[~pendpnt Ch<2ckingB In E:Jach casE' the ~?ffect5

of basalt bOllncjaries~ p~eviously Llnmapped pods of basalt or
falllt cll<idatilJn effects need to be asse~ised.

SomE-? dr-illing contl"-ol Dn t.he thicl:nE.-::':;'s of basalt is I"'equil"-ed
i" ol~'der- to firlally r-enlove ttli~i V31-iatl}e. Magrletic ar1alysis
can provi,de ttle r-eglol1al str-ippir'lg arlee tt,is j,~;. done.

11agnetic proper'ty analys:Ls is r'ecorrlnlerlded fo~ all llrllts but
special attention shcJuld tIe dir-ected at Dove Gr'anite~

i....D,:i.rlrl.-~'l GI·eY~o,)ac.I:E? cClntc-:'nts ancl thE! fel!::;ic r'Dcks sinC:E~ ther'E'
ar-e 5lAggestions that ttlese corltain a r-ange of lithologies.
S(~me I~e~lanence detel~rrlinat:iol-IS w:i:ll be esserltial but I
suggest all. determiflations L.lse field magnetometer nlethods.
Tt'115 is cheape~~ mor-e representative and permits more
5am~11es 'to be measur-ed.

5. Second stage w(JI~I~ should review the known or suspected
minE~alised zones for dr"ape imperfections. It may be that
~;ome aspects of mineralj.sation signatures have already been
modifieej tJy the sur-vey and its relation to the land sLlrface.

6. Whe~e EitrlJctures appear­
j.ndicates intel'-est the
study sh9\Jld be r·eviewed.

f.~VOUF·abl(=, Dr other infDrmation
alternate lines not used in this
Tt,ese areas may be adviseel.

-,, . Mor-e compl-el1ensive 5t~uctllr'a], arla]ysj.~;

an(j 120(1 m data sets can be constrained
of thl£~ 1.-'Jol'-ku

u~;ing battl gr-avity
by the implications

•
Note that the conlpensatiorl~; and c:orrectiorls; for thp lines
examined do riot Jleeej to be repeated unless line position
pl-obleclls ar'Q to be recnoved completely. Mc)st parts of most lines
ar-e fr"ee (Jf t~lis ~)r'oblem arid the cOI~rec:ted data sets can be used
to calculate or' exanline the iield or) any sLlrface •
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Infill Gravity Data



DEPARTMENT OF MINES
Head OHice:

Gordons Hili Road,
PO Box 56,
ROSNY PARK 7018

Enquiries:

Phone
Your ref.:
Our file:

Dr R.G. Richardson
30 8324

620.1
RGRl (7) ,AT

21 SEP 1988
RGC Exploration Pty Ltd,
P.O. Box 835,
BURNIE.
Tasmania. 7320

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 listing are
station number I easting (A.M.G., metres), northing (A.M.G., metres) r

elevation (metres) r observed gravity, theoretical gravity, terrain
correction (rnilligals for a density of 2.67) and Bouguer anomaly
Imilligals for a density of 2.67). I have given Leaman Geophysics the
same data on floppy disc.

A su~mary of the operation is as follows:

08.08.88 ­
15.08.88
22.08.88 -

12.08.88
19.08.88
24.08.88

88
109

62

stations
stations
stations

27 h 35 m on site
28 h 05 m on site
17 h 20 m on site

Travelling time
Travelling allowances
Terrain corrections
Vehicle (4WDI not casted

Hobart-Cethana-Hobart
$1,595
$1,320

24 h

•

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,

R. Richardson
GEOPHYSICIST

Encl.

Telephone (002) 30 8333 Telex AA 58 276 Fax (002) 44 2117
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CETIIANA GRAVITY SURVEY TIMESHEET

DATE TIME START TIME STOP LUNCH CHARGE TIME

[08.08.88 1525 1735 0 2 h 10 In

109.08.88 0840 1745 1 h 8 h 5 In

110.08.88 0840 1625 30 In 7 h 15 In

111.08.88 0825 1735 30 In 7 h 50 In

112.08.88 0850 1035 0 1 h 45 In

[16.08.88 0840 1800 45 In 8 h 35 In

[17.08.88 0935 1805 40 In 7 h 50 In

• [18.08.88 0835 1800 40 In 8 h 45 In

119.08.88 0825 1120 0 2 h 55 In

123.08.88 0830 1805 30 In 9 h 5 In

[24.08.88 0830 1725 40 In 8 h 15 In

TOTAL 73 h 0 In

R.G. Richardson

GEOPHYSICIST

•
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ANNUAL REPORT MOINA AREA 1971 - 72
J.P. McKIBBEN

OLIVER'S HILL AREA ~ '69 Dept. Mines conducted a geocheml 01 and geological survey
over the ferromanganese gossanous zones. Results summerlse In I.B. Jennings '63
Middlesex report. Suggested cutting a grid and doing IP to eck possible sulphide ase. oste '69)
Grid cut and access rood constructed. Soil CU,Pb,Zn correia ed with Dept. results. rliling

.-:- geophysical anomalies recommended {Dandy '70) C Pb)IOO . 600
Drilling started IMcKibben '71) Two holes drilled. DH I Intersected gossan to m End In
conglomerate. No economic minerals present - assay? DH 2 expected to Intersect 90sson or
derivative at 170m. This intrusive quartz porphyry (Combrian?/Devonian?) "clayey"
~ may have produced response. Assayed? Gosson thought to be remains of Round Hili mineralisation
No further work recommended (McKlbben-Nov.'71)

'",;;
~

is

LORINNA GRID - cut and some soil sampling a rock sampling was undertaken.
One sample In the soils gave 380 ppm CO, )IOOppm Zn a ) 50ppm Cu - marked
Recommend soli and rock sampling of Hnes 6,7 a 8 with an analysis mode of the
basalt to determine It's Co content. IF oster '69l
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Drilling planned for the Tea-Tree Ck. area
was abandoned. A report by K.O. Reid indicated
the area around the Dolcoath Granite across to
the Lea River has potential for small operations,
which are of no interest to Mt. Lyell.
The E.L. was relingulshed in May 1972.

MOINA SHEET I - chip sample identified several anomalous BI
intervals in magnetiferous skarn. Only tr Au 8 Ag detected.
Further work recommendedto iook for 5 a M type
lodes or Stormont type Bi.

Albite veins recognised at S 8 M (pink?!
3 holes drilled - did not reveal any lateral or depth
extenslol1S to lode system.

granite In holes I a 2.
No further work recommended on 5 a M area.

no work. Geochem. thought to be of
low priority target.

ANOMALY F
limited volue

Four new lines were cut lbluel on moin skarns
I a 2 lrecommended CGG). Soil sampling
detected no new anomalies.

Recommendations: i. follow-up mag. and IP
anomalies W of Iris river.

ii. Follow-up 1300ppm Bi value N of i-
iii. Drill 3 hole ot S 8 M designed by LAN.

ANOMAL Y F - 50il geochem. started. Related to older
skarn anomalies and an occurrance of cpy In Om.

MOINA SHEET I - CU,Zn,BI 8 horizon soil geochem over
grid. Results affected by basalt cover. Anomalous!?) 81
throughout skarn and related to faults!?! ZN anomalous in
skarn. Recommends copious costeanlng with sampling;
percussion holes to define extent of skarn; and DDH's
to test anomolies and faults.

MOINA SHEET 2 - CU,Zn,Bi soil geochem. of little value
due to contamination and basalt cover. SI overall erratic
may relate to it's occurrance In lode veins. Recommends
further Bi geochem. and some DDH's. IReid '67)

Sample No.
Zinc
Copper
Tin

$270
>145
>28
>25
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Transgresses Ord. a Comb. rocks
without cny visible effect. IReid '67)

/'_-_ Kick In Zn stream sample nearby. (Northl

grids cut. Magnetics ~ anoma' s correth basalt outcrop
Resistivity - SE-NW trending resl a conductive ox s
IP - chargeability axes paroHel resls. nds a ore nor ow
- shallow bodies dipping steeply NE.
Main anomaly AI . SP - small anomaly coincld with 'i---~
a gosson near AI' !Dandy '70)
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stronges anom Iy. Estimated 200~500ff deep
dipping 8 S. 8 500-1200ff wide. Probably In Cambrian rocks.
Merges wi tre d 4. Assoc. Zn onomallsm. {Reid '671

Lorinna grid cut and g ound mag. done with max. highlighted with ®
corresponding fa mapp d Cambrian q z~magnetite schist.
VHEM on lines 6,78a ecommended Foster '691 and also lines 9,10811
to cover pyrite zone BCF and nomalous Zn and Cu.
Cut to cover anomaly 8 n e eel! to SW lnot Identified in the
ground survey). BCF 11g ed on lines 6,78S near baseline. (Foster
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PROGRESS REPORT TO MARCH 1969
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of BCF. Anomaly col ides wifh skorn 8 sandstone.
work recommende in the mine area. (McKibben '71)
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DRAWN

DATE Oct. 1988 E. L. 8/65
1---t-----1

t-CH_ECK_ED-r-----IGEOPHYSICAL COMPILATION
1.25.000 CETHANA
REFERENCE

BASE PLAN No. roo 50 0 50 100 150 200
J-----------f SCALE 1:25000 l;oLoi!'lil'5iii1l!!1i15i1!!roIliiiii~~'~5';;;;;;;;;;;;''''''''''''''!!!!!II

OVERLAY PLAN No. METRES

SHEFF!ELD

GOG

MOLE CREEKUENA

WILMOT

LAKE LEA

LOONGANA

PENCIL PINE

MN
GN

TN

GRID
CONVERGENCE

1.0 0

Reinterp. of regional magnetics by eGG
pass. to distinguish between basalt and bedrock.
discontinuities coincide with known faults.
near surface N-S axes dMined NE Lorinno &
N of Daisy Hill, Cambrian rocks? Follow-up
revealed magnetic. ferrous basalt horizons.

8 main anomalies (ip) detected.
A1,A4, & A2 assoc. with conductive axes.
A2,A5 & A6 assoc. with resistive axes (dissem. sulphides).
A3,A7 & A8 not related to anything.

Recommendation Oliver's Hill area - 2 ddh's in A1, 1 ddh in A2.

S & M - ground mag. revealed 3 strang anomalies (1968-69)
1. W of Iris River with coincident BI (10W to 8W)
2. S & M mine area
3. NE of BCF

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

1. Infill VHEM
2. Extend mag. and EM north

on 6E,7E,8E & 9E.
3. Drill 2 ddh·s as recommended

by Reid '67.

K.O.Reid recommends selected IP and/or Turam.
selected re-mag. surveys and grid extensions.

Anomalies interpreted by Mr. J. Webb of AES
from the aero-mag. survey by AMEG P/L.
The total mag. intensity values were statistically
reduced to 7 reslduai anomalies (A to F) and a
number of trends which reflected structure.
The original data is sub jeet to considerable error.

Recommendations:
(Moina sheet 2)

Trend A from early 1968 ground mag.
- Interp. J. Webb July 1968.

Magnetic anamaly high

Magnetic anomaly low

,
Residual magnetic anomalies

Magnetic trends

-32
•
28

--
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PROJECT NARRAWA HOLE NO. ND-1 GOLD FIELDS EXPLOFIATION PTY LIMITED

DRILL HOLE PLOT
ro 10 0 ~ ~

SCALE 1: 1000 ~5"'Ii2'.....~rSJ...i'"iiII'lOl-..JJ~:~..iiiiii~~...·•·..iiilj
METRES

600mR. L. 020 0 MN
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425363 . <2~7~2:m~E:"" --,. --l
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---~-... 200' MN

5cm

PLAN VIEW

83 -103 m
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inc I. 92 - 93m
1m '(i) 6'18g/1

,p>+-----

MINOR Py-BASE METAL VEINING
BOTH PARALLEL TO C. A AND
PA~ALlEL~~_BEDDING _. --1
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o .
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CUT-? ~

. /
/0

'1."

"" 0 134'3m
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0

ASSOCIATION

~ 724184
FIG. 7 7740v
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./ II
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I 0
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WITH VUGGY Py MIN. (Py +5·t.)

MINOR Py-SER-QTZ ALTERATION

Predominant I.y QucuUit.

Geochemical Association

'",';':",,,
Cole Silica'. rich urii'fi~,with
pebt., pSOm,""op.liU &;'4uortti,.

G<irnet Sk'orn and bonded
colc - silicot..

NOTE

SMCtU

Microtoldin9

JOiNT FRACTURE9 OCCUR 9U8'- PARALLEl.
TO CORE AX'S THROUGHouT THE' DRILL HOl.E.'
THESE FRACTURES ARE ,TYPICAllY COATED
WITH PYRITE.

PYRITE ALSO COMMONLY OCCUilt, IN OENDRITfC

MICfWFRACTURE'S WITHIN THf OUART111£5 ,

___ v

DOZT

} Zn- Pb

STRUCTURE

~
P: =i C.

~SK

I'.·dQZTIPs Quartzit. to Psommopelif.

O
Psammopalit. to Pel'it.

_-_-_PaIP. commonly with minor bonn
of cole-sllicat.
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PROJECT. NARR AWA HOLE NO NO-2 GOLD FIELDS EXPLOIRATION PTY LIMITED

DRILL HOLE PLOT METRES

Scm

600mR.L.

020' MN 5406738 ·633 mN 0----------------1
425451· 759mE

~===~._.200~MN

PLAN VIEW
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FIG. 8

GEOCHEMICAL
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