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COMSTAFF PROPRIETARY LIMITED

CHESTER/PINNACLES INTERIM REPORT

EL 5/63 PART 4

BROWN'S WORKINGS

CHAPTER ONE
INTRODUCTION

1.1 LOCATION

Pinnacles prospect is part of Comstaff's EL 5/63 Pt 4 which is
situated on the western edge of the Central Belt of Mount Read
Volcanics between Que River and Rosebery (TAS/2/1801). The Pinnacles
prospect in this report refers to the area covered by the newly
constructed EAF grid (1984). The centre of the grid occurs on the
western flank of Burns Peak (EAF 5000/5000 AMG Co-ords 5384317.99N,
377708.09E, 497.07 RL). Brown's Workings are a group of old diggings,
inclUding a 45m long tunnel, west of Pinnacles Tramway Road between
L5200N and L5400N on the EAF grid.

1.2 REGIONAL GEOLOGICAL SETTING

The Pinnacles prospect is within Cambrian rocks and lies across the
contact between the Central Belt of Mount Read Volcanics and the
undifferentiated sedimentary sequences (as defined by Corbett, 1981)
to their west. Corbett (1981) shows the contact to be a fault.
However, evidence at Pinnacles suggests the contact may be gradational
from an eastern volcanic terrain westward into a depositional
sedimentary basin.

Pinnacles is in the same stratigraphic position as the mines of
Rosebery (Cu, Pb, Zn), Hercules (-2 million tonnes Cu, Pb, Zn) and
Chester (pyrite mine), all which lie virtually in a N-3 trending line
with Pinnacles approximately 12 km north of Rosebery. Que River mine
(2-3 million tonnes of Pb, Zn, Ag, Au) and the new Hellyer prospect
(>10 million tonnes Pb, Zn, Ag, Au), approximately 17 km NE of
Pinnacles, are also in a similar stratigraphic position. The geology
of the Pinnacles is correlatable with that at Rosebery. The thick
sequence of pyroclastics at the Pinnacles is the northern extension of
the Primrose pyroclastics, while the Rosebery slate-bearing host units
are equivalent to the host horizons at Pinnacles.

The 1:2 500 scale geology of the Pinnacles is shown in TA3/2/3990.
The contact between the western sedimentary sequences and the
volcanics lies on the western edge of the EAF grid.

•• 2
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1.3

1.4

The volcanics consist of a thick sequence of pyroclastics and
lavas (younging to the east) interrupted by a series of N-S
trending horizons of sedimentary and volcaniclastic units
(broadly classified as horizons of cherts, volcaniclastics and
shales). These horizons are interpreted to result from
quiescent periods within the volcanism, and are hosts to the
deposition of siliceous exhalitic material and massive sulphides
within the prospect. One such horizon, containing all known
major occurrences of mineralisation to date in the Pinnacles
prospect, occurs on the western edge of the volcanics and is
referred to here as the "chert line". This line links
mineralisation at Southern Trenches, McGuiness's Workings,
Thomas's Tunnel and Brown's Workings. This report describes
recent exploration carried out at Brown's Workings.

PREVIOUS WORK

1) Cu-Pb-Zn mineralisation was discovered at Pinnacles in 1896
by the McGuiness Bros •• The deposits were worked by means
of small open cuts, trenches, and shafts, including the
surface workings at Brown's. Brown's Tunnel was dug in 1899
(by R T Brown) on behalf of Tasmanian Pinnacles Proprietary
Ltd. Production at Brown's Workings was 395.5 tons at an
average grade of about 5.8% Fe, 0.4% Cu, 0.8% Pb, 2.0% Zn,
44.3 g/t Ag, 4 g/t Au.

2) Electrolytic Zinc Company (EZ) drill tested the
mineralisation at Pinnacles in 1949-50 with 13 s~all-bore

holes. This included one drill hole (PP 31) at Brown's
Workings, testing for mineralisation beneath the shaft. PP
31 was collared 50m east of the shaft and passed 60m
vertically below it. A cherty mineralised zone was
recognised from 153.3m (503 ft) to 167m (548 ft) with 4.5m
averaging over 3% Zn. The hole ended at 186.3m.

3) Work has been carried out in the Pinnacles area by Comstaff
P/L over several periods since 1965-66. Despite three
separate phases of drilling at Pinnacles between 1971 and
1983 no work had specifically been focussed on the Brown's
Workings area.

AIMS OF THE PRESENT REPORT

This report aims to document work carried out and results
achieved since May 1983, leading to and encompassing the
drilling programme at Brown's Workings from March 1984 to
December 1984.

It discusses the geological history and environment of
mineralisation recognised at Brown's Workings, and relates this
to the potential of the remainder of the chert line and
Pinnacles prospect. Consequently, recommendations for further
follow-up are proposed.

•• 3
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EAF Grid

REGIONAL EXPLORATION

Procedural details of the geochemical and geophysical surveys
are outlined in the relevant sections and appendices.

maps of the geology and
5/63 Pt 4 was carried
Results of an airborne
Pt 4 in April 1983, were

CHAPTER TWO
WORK DQ1ili

Twenty four rock samples were sent for petrographic examination
to ascertain information on the geological setting, style of
mineralisation, and nature of the gold (Appendix 2A).

This section presents a broad chronological outline of the work
carried out at the Brown's Workings. It is considered in two
parts:

Data review and compilation of summary
soil geochemistry from 1966-1983 in EL
out by Dr R W L Shaw (May-July 1983).
EM survey (DIGHEM), flown over EL 5/63
received in August 1983.

Initial exploration by Dr R H Roberts concentrated in the
Pinnacles prospect between Burns Peak and the Marionoak River.
This work involved surveying and remapping of roads, costeans
and old workings, relocation of old drill collars, channel
sampling of all mineralisation, and relogging of old drill
cores.

1) work associated with regional exploration of the Pinnacles,

2) work carried out as part of a fifteen-hole drilling project
at Brown's Workings.

To follow up the gold a new grid (EAF) was constructed. A two
kilometre base line was professionally surveyed, and lines,
varying in length from 1.4 km to 1.2km, were cut every 200m.
EAF grid has been tape and compass surveyed and subjected to
C-Horizon soil sampling, plus ground magnetic and UTEM
(University of Toronto Electromagnetic) geophysical surveys
based on 20m station intervals.

High gold values in the channel samples at Brown's Workings,
McGuiness's Workings and the Southern Trenches areas invoked
renewed interest in the Pinnacles prospect, especially as many
of the highest gold values were contained in cherty outcrops
containing only minor sulphides. A second channel-sampling
phase was instigated of all siliceous (cherty) outcrops
(TAS/2/4058).

2.1

2.1.1

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



4. 180010

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

2.2 DRILLING

An initial hole was drilled north of Brown's Workings to
examine a northerly trending geochemical anomaly recognised in
the previous soil geochemistry. This hole was drilled by the
Overland Drilling Company using a bombardier-mounted Warman
250.

The EAF series of drill holes (EAF 1-14) was instigated in the
Brown's Workings area to follow up the high-grade gold
mineralisation channel sampled at surface. All holes were
drilled by Longyear Aust P/L. EAF-1 was drilled using an old
BBS-1 rig. The remainder were drilled by a Longyear 38. These
drill holes were geologically logged (Appendix 3),
photographed, and sampled for analysis. Nineteen samples were
collected for petrological study. Forty-six SG determinations
were commissioned on a range of mineralised material. EZ drill
hole PP 31 was collected from Rosebery and logged.

2.2.1 Surface Exploration in Conjunction With Drilling

An infill grid (~Om spread lines) over Brown's Workings (and
Thomas's Tunnel) was constructed and surveyed. This was
C-horizon auger sampled (20m stations) and geologically mapped.
All old and neWly exposed roads and costeans were mapped
(1:1000 TAS/2/3893) and channel sampled. Surface mapping began
north of Huskisson Road (1:2500).

CHAPTER THREE
GEOLOGY

3.1 TERMINOLOGY

The terminology used for pyroclastic rocks in this work is
based broadly on the work of Cas and Wright (from the course
entitled "Modern and Ancient Volcanic Succession, 1984"). The
term "pyroclastic" is used where the rock is considered to have
been derived strictly from a vent source. Epiclastic is used
where the units have clearlY been redeposited by sedimentary
processes. Volcaniclastic is used where the origin is
uncertain.

When naming epiclastic and volcaniclastic units, size-related
sedimentary terms (eg sandstone, siltstone, etc) are used,
whereas with pyroclastics the grainsize terms ash «4mm) and
lapilli (4mm - 6 cm) commonly are applied. Tuff is not a
grainsize-related term and refers simply to all rocks of
pyroclastic origin. Ignimbrite is rock derived from a
pumiceous pyroclastic flow.

•• 5
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3.2 STRUCTURE

There is a general NNE strike trend at Pinnacles. Major
structures are difficult to determine because of the lack of
marker horizons within the volsanic terrain. In c8stean 18,
folding within shales has a 30 plunge towards 006 TN. This
broadly is consistent with the attitude of the Que Syncline
north of the prospect. A foliation is present commonly in the
volcanics and shales which roughly parallels strike and has a
steep to vertical orientation.

Structural data in the core from Brown's Workings outline an
overall vertical stratigraphy. Detailed structural analysis
was limited by the absence of bedding in most of the volcanics
and intense folding (commonly slump folding) within the shales.
Where obtainable facing directions in the core showed a younger
direction to the east.

3.3 GENERAL STRATIGRAPHI

The geology in the vicinity of Brown's Workings has been split
into a western footwall unit of "green porphyry", a host
horizon of cherts, volcaniclastics and shales containing
mineralised lenses, and an eastern sequence of epiclastic
breccias, lapilli tUffs, and quartz-feldspar porphyry
(glomeroporphyric). Thick units of pyroclastic ash occur both
footwall and hangingwall to mineralisation.

3.q LITHOLOGIES

The distribution of rock types in Brown's Workings is shown on
the interpretative geological sections TAS/2/4181, 2, 3, 5, 6,
7. These sections are collated diagramatically as stacked
sections on TAS/2/4189. A geological legend used in
conjunction with the interpretative geological sections is
included on TAS/2/4182. More detailed descriptions of the
major units are outlined below. A comprehensive legend of all
units recognised in the drill core is included with the summary
logs in Appendix 3.

3.q.1 Footwall

Green Porphyry (G-Pf)

This is a composite term for a sequence of porphyritic
volcanics. The sequence is dominated by andesitic to dacitic
lavas (or lava-like units).

The dacitic lavas typically have euhedral to subhedral feldspar
and spheroidal quartz phenocrysts within a fine-grained ground
mass, whereas the more andesitic lavas lack the quartz
phenocrysts. The degree of porphyritic character and size of
the phenocrysts can vary markedly.

The green colouration of the porphyries is related to the
ubiquitous presence of chlorite-sericite alteration. Varying
styles ar.d degrees of alteration affect the appearance of the
green porphyry (see alteration section). Sections of green
porphyry seem quite fragmented, and although pyroclastic phases
probably occur, much of the fragmented appearance is related to
alteration.

. .6
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3.4.2 Host Horizon

This horizon is dominated by a mixture of cherts,
volcaniclastics and shales (Ch/Vc/S). Proportions of the three
lithologies can vary markedly. The descriptive term "chert"
encompasses a diversity of origins from sedimentary marine
cherts (recrystallised radiolaria recognised in thin section:
eg RP 324A, Appendix 2A), to chemical "exhalite" cherts with
sintery character (eg EAF-3/1, Appendix 2B), to silicified
(cherty) volcaniclastics and sediments. Few (if any) of the
cherts are pure, containing varying amounts of ash and clay
component.

The volcaniclastics are typically green to grey (clay
impurities) and vary from mudstones to coarse breccias. The
shales occur as thin units within the volcaniclastics (grading
into volcaniclastic mudstones), as thick (>10 metre) units of
thinly bedded grey/black shales, or as massive black shales
commonly with thin sphalerite veins.

1) Exhalite Units

Units within the host horizon consisting predominantly of
cherts or cherty sediments with sulphides have been termed
"exhalite units". This implies that there has been input of
silica, SUlphur, iron and base metals of varying quantities
into the depositional environment. Contacts between
exhalite and chert-rich Ch/Vc/S can be gradational. Pyrite
commonly is disseminated throughout the chert, whereas the
base metal sulphides occur more as veins and lenses within
and around chert blocks.

2) Massive Sulphides

Massive to semi-massive sulphide mineralisation is
associated with and generally enveloped by exhalite. It is
a lead-zinc style of mineralisation consisting mainly of
sphalerite (pale brown) and galena with varying amounts of
PYrite and chalcopyrite. Accessory tetrahedrite
(-tennantite) is common.

Varying proportions of quartz, sericite (white mica), and
Fe-Mn-Ca carbonate make up the gangue, which typically
constitutes between 5-10J of the rock.

The massive sulphides are generally well banded with
alternations between monomineralic sulphide layers (galena or
sphalerite) and sulphide-gangue mixtures. The base metals
exhibit a pOlygonal-mosaic texture which commonly is weakly
directed parallel to the banding. Pyrite typically forms as
weakly poikilitic subhedral grains. These textures are
metamorphic in origin. Minor relic textures of pyrite
framboids and patches of colloform galena-sphalerite (+ ­
pyrite) intergrowths have been identified in thin section
(EAF-l0/l, Appendix 2B).

Overall the mineralisation has a medium grainsize (- 75 u), and
with its recrystalised texture would be metalurgically simple.

•• 7



7. 180013

.. 8

Lapilli Tuff (Pc-L)

Epiclastics (Ec)

This is
type

Composite Breccias - predominantly composite breccias of green
porphyry and chert (G-PfC), (though a mixture of porphyry and
black shale (G-PfS) was intersected in EAF-10). The
porphyry-~hert composite breccias consist of jagged-edged
porphyritic fragments within a grey chert matrix. Textures are
consistent with the breccia having been derived by lava flowing
into, or emanating from beneath unconsolidated chert.

Drilling at Brown's Workings has intersected footwall green
porphyry within the host horizon. A contact facies of mixed
lithologies appears to have developed between the porphyry and
host units. These lithologies have been grouped into three
types.

Buff Volcanic (B-P) - characteristically a fine-grained
non-porphyritic volcanic of buff-green colour. This unit may
represent a chilled and fractured phase of porphyry. Chlorite
veining is a common characteristic of this unit.

Footwall Units Wjthin The Host Horjzon

A most distinct unit with glomeroporphyritic texture.
a classical quartz-eye porphyry (Hopwood, 1976) of the
commonly associated with volcanogenic massive sulphide
deposits.

Contacts of the Pc-L can be quite sharp. However, often a
volcanic breccia of Pc-L and other rock types (eg shale and
epiclastic) is developed. A grey siliceous porphyry (Gy-P),
showing possible flow banding, can occur within the lapilli
tuff and may represent acid lava flows within the ignimbrite.

A sequence of geochemically barren units overlie the host
horizon.

Hanging Wall

Quartz Feldspar Porphyry (QFP)

This refers to a volcaniclastic breccia comprIsIng angular
lapilli-sized fragments of porphyritic volcanic within a
fine-grained matrix of lithic and crystal fragmental
components. The fragments vary from dark green to pink in
colour, the pink colouration probably represents iron
oxide-silica alteration. The unit is typically hard and
silicified. Features are consistent with a pyroclastic flow
(hence lapilli tuff), and the rock is interpreted to be an
ignimbrite.

The epiclastics are characterised by mixed lithotypes, poor
sorting, and some evidence of mechanical working. They consist
of an assortment of volcanic and sedimentary fragments. A
distinctive unit of epiclastic breccia (Ec-B) contains large
(1-10 em) rip-up fragments of shale. An environment of rapid
deposition within a volcanic terrain is appropriate for
formation of the epiclastics.

3.~.~

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



8. 180014

•• 9

ALONG STRIKE DISTRIBUTION AND FACIES VARIATIONS IN THE
LITHOLOGIES

It appears that these mixed lithologies occur predominantly
where the porphyry lavas contact exhalite. This may relate to
the unconsolidated gel-like nature of much of the chert which
would readily facilitate mixing with inflowing lavas.

Rapid facies variations within units, relict topographic
features, and high angle unconformities (related to deep rapid
erosion), all of which are expected in a proximal volcanic
environment, destroy any layer-cake stratigraphy, and make
correlations between drill holes extremely difficult even over
short distances.

Pyroclastic Ash (Pc-A)Footwall - Hanging Wall

Pyroclastic ash (Pc-A) is a broad term referring to a
collection of fine-grained pale-green siliceous
volcaniclastics. The rocks commonly display a streaky wavy
texture which is interpreted to be a relict eutaxitic texture.
Silicified shards and shard fragments have been recognised in
thin section (eg RP-194, Appendix 2B). Elongate clots of
massive sericite in these rocks have been described as altered
fiamme (collapsed pumice fragments) in thin section (eg RP 194,
313, 314, 327; Appendix 2). These textures are consistent with
derivation from pumiceous ash flows and consequently the
pyroclastic ashes (ash tuffs) are considered to be ignimbrites.

Pyroclastic ashes occur both footwall and hangingwall to the
host horizon. In EAF-14 a thick sequence of pyroclastic ash
occurs west (footwall) of the host horizon and appears to be
the deeper facies equivalent of the green porphyry. However,
in most of the drilling a persistent unit of pyroclastic ashes
has been delineated directly east of (overlying) the host
cherts, volcaniclastics and shales.

Several textural features in the pyroclastic ashes are worthy
of note. A shear fabric is typically developed in the ashes;
this is related to sericite-chlorite alteration prior to
deformation. A quartz porphyry texture can be developed in the
pyroclastic ashes (Pc-Aq). Units consisting of siliceous
nodules (boudins) within an ash matrix are commonly recognised
(cherty pyroclastic ash: C-Pc-A). The siliceous nodules may
result from original composition, silica alteration, or
inclusion of siliceous fragments.

Green Porphyritic Pyroclastic (G-Pc) - this unit has distinct
fragmental character and consists predominantly of altered
(silicified-sericitised) porphyritic fragments. Although of
questionable origin this unit is envisaged as forming by quench
fragmentation of a lava (a hyaloclastite) where it has flowed
into water-rich unconsolidated sediments. Foreign fragments of
chert (or cherty sediment) occur within the G-Pc, and where the
chert component increases this unit can grade into a composite
breccia (G-PfC).

3.5
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Hanging Wall

Both low-grade alteration effects and high-grade alteration
zones are recognisable in the geology at Brown'S Workings. Only
the high-grade zones are indicated on the interpretative
geological sections. However, all forms of alteration.are
inclUded on the detailed summary logs (Appendix 3).

ALTERATION

Host Horizon

The best intersection of mineralisation is on L5320N. Going
north and south from this section the green porphyrY becomes
extensive in the host horizon and the mineralisation becomes
split. Southwards the massive sulphide mineralisation appears
to peter out into two small lenses near surface, and although
the host horizon is still quite distinguishable on L5200N well
developed exhalite and massive sulphide is not present. The
petering out of sulphides may also be emphasised by the lower
RL of the topography southwards.

Northwards the host horizon is virtually squeezed out by the
dominance of green porphyry as shown on section L5400N.
However, 1m of rich mineralisation was still intersected at a
deep RL in EAF-11.

Facies variations within the host horizon are extremely marked
both within the broad grouping of cherts, volcaniclastics, and
shales, and the degree of mineralisation. SimilarlY, the
amount of interruption by the green porphyry, plus its marginal
phases, within the host horizon varies from section to section.

The footwall is typically dominated by green porphyry.
However, the deep drilling in EAF-14 on section L5280N appears
to show the green porphyry interfingering into pyroclastic ash
(Pc-A) at depth. The pyroclastic ash thus occurs as footwall
to the host horizon.

Along strike and vertical changes within the hanging wall
sequence appear to be related to deeply cut erosive surfaces
rather than lithological facies changes. The best example of
this is the PeL unit which is shown in the southern sections
(L5320N to L5200N) to unconformably cut into the host horizon.
This explains how holes (EAF-1 and PP 31), drilled directly
beneath mineralisation in Brown's Shaft and Tunnel on section
L5240N, gave barren results.

Footwall

L~'.·
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3.6.1 Low-Grade Alteration Effecta

Common alteration features present in the Brown's Workings area
are

1) Silicification (Si)
2) Iron oxide alteration (Fe)
3) Sericitisation (Se)
4) Chloritisation (Cl)
5) Carbonisation (C03)
6) Pyritisation (Py)

Phyllosilicate alteration (sericitisation and chloritisation)
and varying degrees of silicification are virtually ubiquitous
throughout the volcanics; the phyllosilicate alteration results
in their tYPical green to pale-yellow-green colouration. Minor
carbonate alteration is also ubiquitous in the altered green
porphyry with the carbonate derived from the breakdown of
feldspar and mafic phenocrysts.

Leucoxene is similarly associated with alteration of mafic
components in the volcanics and can result in a strong yellow
colouration. The extent to which this low-grade style of
alteration represents diagenetic processes within the acid to
intermediate volcanics rather than source-related hydrothermal
processes is debatable.

"Cherty"-Pyrite Alteration

"Cherty" silicification and pyritisation of volcaniclastics and
sediments is closely associated with mineralisation. This
alteration is gradational to exhalite.

3.6.2 High-Grade Alteration lanes

line-Rich Stringer lone

Distinct veins of grey chert and sphalerite (minor galena and
chalcopyrite) anastomose through the green porphyry. These
veins typically vary from 5mm to 3cm in width. Intense zones
of quartz-sericite alteration (pale yellow-green colour)
surround the veins (eg EAF-9/4 Appendix 2B), and often occur as
circular zones 10-20cm in diameter. Fine-grained pyrite and
leucoxene (adding to the yellow colouration) is distributed
throughout the alteration.

Peripheral Effects: Pyrite-Silica Alteration

Pyrite-silica alteration of the green porphyry occurs
adjacent to the zinc-rich stringer zone. This can give the
porphyry a "fragmented" appearance with patches and veins of
steel-grey alteration, consisting of silica and ultrafine
pyrite, occurring between relatively unaltered porphyry.
Where well developed this has the look of a composite
breccia (G-PfC (A:Py, Si».

• • 11
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Pyrite-Chlorite Alteration

This type of alteration has been delineated in both the green
porphyry and pyroclastic ash units. However, the alteration is
so intense that recognition of the original rock type is
difficult. Characteristically, it is a very black alteration
containing pyrite euhedra. The pyrite cubes can range from
<1mm to >5mm in size. The black alteration is a fine-grained
sericite-chlorite mixture. The chlorite is a dark-green
near-isotropic Mg-Fe chlorite (EAF-9/3 Appendix 2B) which gives
the alteration its distinctive colour. Although this
alteration need not accompany any apparent veining, in parts it
is closely associated with chalcopyrite-pyrite stringer veins,
often occurring as distinct thin rims.

Pb-Zn~C03 Alteration

Intense carbonate alteration occurs within sericite-altered
pyroclastic ashes and green volcaniclastics. The degree of
carbonate alteration varies with some sections being almost
pure carbonate. The carbonate has nodular to spotted
appearance and is identical to the "oolitic" carbonate
described by Braithwaite (1974) as occurring around the margins
of the Rosebery zinc-lead ore body. Fine-grained lead-zinc
mineralisation (Pb-Zn ratios -1) is diffusely distributed
within the carbonate-rich sections (eg EAF-14 248.2 - 272.5m).
Rare sulphide-rich veins (1-2 cm wide) are associated with the
alteration.

Testing of the carbonate within the core has shown a
substantial manganese content. The carbonate is probably
compositionally variable from manganca1cite to kutnohorite to
mangansiderite. The high manganese content is again ana1agous
to the carbonate at Rosebery.

It is noteworthy that parts of the nodular carbonate alteration
are also identical in appearance to the Co -sericite unit
described at Que River mine as laterally e~uivalent to their
mineralisation. Similarly, carbonate alteration identical to
that in our drill core again occurs along strike to the
mineralisation at Hercules (pers.com.G. Green - Mines Dept.
Tas.).

Peripheral Effects

Less intense carbonate alteration of sericitic ashes and
volcaniclastics is present in several of the drill holes (eg
EAF-13: 192-216m). The carbonate again has spotty to
nodular appearance, and although mineralisation is not
consistent patches of lead-zinc mineralisation (Pb-Zn ratios
- 1) are associated with the alteration (eg EAF-13: 212.2 ­
212.9m)

•• 12
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3.6.3 Presence of Fuchsite

The presence of fuchsite is significant in that it occurs
diagnostically within "dacite porphyry" adjacent to massive
sulphide mineralisation at Que River mine. Fuchsite has been
recognised in the drilling at Brown's Workings within an
intensely carbonate-sericite-altered volcanic (D-P), similar to
the "dacite porphyry" of Que River, in EAF-9 (220.5 - 243.7m)
and EAF-13 (243.7-245.3m). The fuchsite is a chromium-rich
alteration product resulting from the breakdown of mafic
components in the volcanics, and its importance in the Brown's
drilling is uncertain.

CHAPTER FOUR

LITHOGEOCHEHISTRY

4.1 DOWNHOLE GEOCHEHISTRY

The analytical data for fifteen drillholes at the Brown's
Tunnel target have been studied and classified into distinct
suites. They conform, in the main, to recognisable rock types
or association of rock types and permit a geochemical profile
of the volcanogenic system to be defined.

Sixty blocks have been delineated from the fifteen drillholes
in which anomalous through to "ore" grade assays have been
returned. These blocks are illustrated for drillhole cross
sections L5280 and L5320 on TAS/2/4205 and 4206 respectively.

Length-weighted values for each block have been calculated and
are tabulated in Appendix 4. Seven geochemically distinctive
styles are recognised for which an arithemetic mean and range
have been determined for each element (Cu,Pb, Zn, Ag, Au)
(TABLE 1). These styles are discussed briefly below.

4.1.1 Geochemical Groups

"Ore" Grade

High-grade zones which when calculated in dollar terms (see
CHAPTER SIX Resource) are theoretically mineable on a $53
cut-off. These are intersections of massive sulphide, or
massive SUlphide with highly anomalous AU-bearing chert (Au: 6
ppm). The major intersection of "ore" is in EAF-9. This
correlates upwards and to the north and south with
intersections in EAF-6, 3/4, and 10.

"Sub-Ore" Grade

This material has lower grades of mineralisation with the same
metal proportions as the "ore". Spacially it is intimately

"associated with the ore and correlates with sulphide-rich
cherts and volcanics.

•• 13
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Exhalite

The "ore' and "sub-ore" mineralisation is enclosed typically in
an envelope of exhalite which again has proportionally the same
metal ratios as "ore" but at sUbstantially reduced levels of
concentration. The rock typically consists of blue-grey chert
with veins and veinlets of base-metal sulphides. An 0.1 ppm Au
cut-off can usually distinguish this zone from the weakly
anomalous geochemistry in the host horizon.

Weakly Anomalous

This classification is characterised by low Cu, Pb, Ag values,
but slightly enhanced Zn (mean - 0.28%) and Au (mean = 0.047).
It relates closely to the host horizon grouping of cherts,
volcaniclastics and shales.

Broadly there is a geochemically gradational sequence from
"ore-grade" material through "sub-ore" to exhalite and weakly
anomalous units. However, the separate subdivisions are
geochemically, and petrographically, real.

Zn-Rich Footwall Pipe (Stringer Alteration)

The footwall pipe has been intersected in EAF-9, 12 and 13. It
occurs within geochemically barren green porphyry. Relative to
the porphyry all elements are elevated in value, but only Zn is
present in significant quantities (Zn mean = 0.85%). The
footwall pipe is characterised by stringers of chert and
sphalerite with minor galena and chalcopyrite (described
above).

Stringer mineralisation is intensified at the stratigraphic top
of the pipe resulting in a "sub_ore" stringer zone (only
intersected in EAF-9) beneath mineralisation.

Cu Zones

These are typified by -0.5% Cu, high Ag (30-50ppm), but only
mildly anomalous quantities of the other elements. A Cu zone
occurs in EAF-9 and 13 directly below the best intersection of
massive sulphide mineralisation. One also occurs over a wide
drill width (3 blocks between 197.2 and 248.2m) in EAF-14 (40m
south of 9, 13), but at a much deeper RL than the intersections
in 9 and 13. It is debatable whether these zones can be
directly linked.

The Cu-rich zones are related directly to chalcopyrite-pyrite
stringer veining in the rocks. These zones can be subdivided
into two groups which are separated by their Au content. The
higher gold group (mean 0.103 ppm Au) is related to
chalcopyrite-pyrite stringers in chert (exhalite), whereas the
lower gold group (mean 0.039 ppm Au) correspond to
chalcopyrite-pyrite veining, with associated intense
pyrite-chlorite alteration, in the porphyries and pyroclastic
ashes.

•• 14
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Pb-Zn-Co
3

Zones

These are the Pb-Zn-Co alteration zones described in the
lithology section, and 3geochemically they are distinguished by
Pb:Zn ratios which typically are close to 1:1 (Pb mean = 0.6%;
Zn mean = 0.8%).

This type is best developed in EAF-14, but is also identified
near the bottom of EAF-9, 11, 12, and 13. The base metals are
usually fine grained and distributed diffusely within these
zones. The intersection in EAF-11 is somewhat atypical being
coarse grained, associated with chert, and having "ore-grade"
base-metal values (Pb: 6.55%, Zn: 5.94%). However, it is
associated with carbonate-altered rocks and has the
characteristic Pb:Zn ratio of 1:1.

Barren Zones

Within the drilling, the unaltered footwall porphyries and
pyroclastics, plus the hanging wall pyroclastics, epiclastics
lapilli tUffs, and quartz feldspar porphyries are all
geochemically barren.

SURFACE LITHOGEOCHEMISTRY

"Ore" blocks and anomalous zones are recognised from surface
channel sampling within a delineated host horizon (TAS/2/4209).
Results are tabulated in a similar manner to that discussed for
the drilling geochemistry (TABLE 2). Study of the surface
geochemical data at Brown's Workings reveals an eighth class ­
the Au/Ag facies. It is characterised by variable but low
quantities of Cu, Pb and Zn, but high Ag and Au values (Ag
mean: 42 ppm, Au mean: 1.49 ppm).

It is this style of mineralisation, exemplified by channel
sampling of Brown's Tunnel and open cut, which attracted our
attention to the area and led to the drilling stage. Only
drilling in parts of EAF-3 (eg 35.1 - 31m - Cu: 0.55%, Pb:
0.32%, Zn : 0.15%, Ag : 28.5 ppm, Au : 28.1 ppm) and to a
lesser extent EAF-4 approached this style of mineralisation.

It is apparent that near-surface the southern outer fringe of
the Brown's massive sulphide carries an Au/Ag (7 epithermal)
kind of mineralisation. Large (1984) has suggested that
low-sulphide stratiform/stratabound gold (+ Ag) mineralisation
(at Elliot Bay) may represent a shallow marine or subaerial
version of the more normal massive sulphide depositing
processes in the Mount Read Volcanics.

•• 15
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TABLE 2

SURFACE GEOCHEMICAL CLASS CLASSIFICATION
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5.1

CHAPTER FIVE
GEOLOGICAL HISTORY AND ORE GENESIS

GEOLOGICAL INTERPRETATION

Geological relationships, alteration features and facing
recognised in the drill core suggest that the geology in the
Brown's Workings area youngs to the east. The geological
history of the Brown's area is best visualised by studying the
cross section of L5320N (TAS/2/4182) including drill holes EAF
6, 9, 13), and recognising that the geology has now been turned
through 90 0 to a near vertical position. Consequently,
examining this cross section from a western view presents the
geology as it is envisaged to have been laid down.
Extrapolations north and south of this section are best
followed using the stacked section (TAS/2/4189).

Initially a pile of porphyritic acid to immediate volcanic
lavas and minor pyroclastics (green porphyry) were deposited
with minor intercalations of volcaniclastics and shales. A
break in the volcanism allowed the host horizon sequence to be
deposited in an inferred low-energy subaqeous environment.

Siliceous exhalitic material and mineralisation was deposited
from a vent in the basement porphyry. The exhalitic facies,
comprising massive sulphide lenses and sintery cherts in an
exhalitic envelope dominates the host formation both proximal
to and down dip from the vent. The exhalite units grade into
anomalous host horizon sediments.

The mineralising fluids appear to have percolated up through
the green porphyry producing a stringer alteration pipe 70m in
diamater and at least 100m deep. Intensity of veining and
sulphide mineralisation increases towards the top of the pipe
developing a "sub-ore" - grade zone below the massive sulphide
mineralisation. .

The pipe is characterised by sphalerite-rich stringers and
accompanying sericite-quartz alteration of the porphyry.
However, at the top of the pipe there is a copper-rich zone
containing chalcopyrite-pyrite stringer veining and
pyrite~chlorite alteration. Pyrite-silica alteration occurs
peripheral to the main alteration pipe and appears to represent
a milder form of green porphyry alteration.

Exhalitic material has spread laterally downslope from the pipe
such that in its present orientation it extends towards
surface. In so doing it also fanned out in a north-south
direction. The exhalitic horizon can be envisaged as a 10-15
thick sheet spreading outwards in a fashion analogous to delta
(TAS/2/4147) •

However, the amount of massive sulphide relative to exhalitic
chert appears to diminish sharply away from the source vent.
Deposition of the host horizon sequence, including
mineralisatio~, was interrupted by contemporaneous outpourings
of porphyritic lavas which produced a complex contact facies of
mixed lithologies.

.• 16
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5.2 GEOCHEMICAL PROFILE

The carbonate alteration is similar to that at Rosebery, Que
River, and Hercules mines where it occurs stratigraphically
lateral to mineralisation.

ConsequentlY, it appears that the Pb-Zn-Co alteration is
associated with an as yet untested deeper accurrence of lead­
rich mineralisation.

18002416.

2) the Pb-Zn metal ratios of the mineralisation associated with
the C03 alteration are significantly different from the
mineralisation associated with the zinc-rich stringer pipe.

The end of the host horizon event is marked by a major ash flow
(Pc-A), or series of flows, of ignimbritic origin. A change to
a possible subaerial depositional environment is indicated
followed by incisive erosion and rapid deposition of the poorlY
sorted epiclastics. Further extensive erosion took place
followed by a major proximal ignimbrite flow (lapilli tuff :
Pc-L). The lapilli tuff cuts deeply into the older units,
often apparently cutting well into the host horizon, and
probably much of the erosive force was related directly to the
flow itself. The lapilli tuff is coarser grained to the north
suggesting flow from this direction. Concordant units of
quartz-feldspar porphyry cap the epiclastic and lapilli tuff.
Although not intersected in the drilling, from the surface
geology it is apparent that another unit of cherts,
volcaniclastics and shales (possibly a host horizon) succeeds
this Brown's Tunnel sequence.

1) there is no obvious physical link between the two styles of
alteration - in fact units occurring at RL's between the two
styles of alteration appear virtually unaltered,

The geochemical profile corroberates that a classical proximal
volcanogenic system has been drilled. The geochemistry
delineats a footwall stringer pipe within the porphyry basement
beneath massive sulphide development in a host horizon.
Mineralisation is enveloped by an exhalitic chert horizon which
in turn occurs within anomalous sediments and volcaniclastics.
The system is capped by barren epiclastics and tuffs. A
schematic cross section based on the geochemistry of section

. L5320N is shown on TAS/2/4184. At surface a Au/Ag facies of
mineralisation has been recognised peripheral to the massive
sulphide lode.

5.1.1 Pb-Zn-Co
3

Alteration

No reference has been made of the Pb-Zn-Co type of alteration
in the above geological history. The stro~gest development of
this alteration occurs in the Pc-A at the bottom of hole 14,
and it has not been intersected in any of the drilling above
the 320m RL. It is unlikely that the Pb-Zn-C0

3
alteration is

related to the zinc-rich stringer pipe because
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CHAPTER SIX
RESOURCE

The formation and significance of the copper zone is uncertain.
Three features of the copper zone are worthy of note:

3) the graph showing metal distribution from footwall through
to the top of the host horizon of section L5320N
(TAS/2/4215) clearly shows its anomalous depletion in zinc
compared to both the overlying sulphide and the underlying
pipe.

18002511.

INTRODUCTION

Fifteen drillholes (ESB-1, EAF 1-14) have adequately closed
off a resource of 110,000 tonnes of massive mineralisation at a
grade of 1.26$ copper, 6.58$ lead, 18.83$ zinc, 122 ppm silver
and 4.09 ppm gold. The geological setting and occurrence of
mineralisation has been fully outlined above. The data for
this section are taken virtually from Brown's Tunnel Resource,
Pinnacles, EL 5/63 (Shaw, Roberts, 1985).

1) this is the only zone which cuts across a lithological
boundary, with the copper enrichment associated with
chalcopyrite-pyrite stringer mineralisation in either the
basement porphyry (low Au values) or host horizon exhalite
(higher Au values),

2) the chalcopyrite in the copper-rich exhalite of EAF-13
(135.6-143.9m) and EAF-14 (216.228.6m) typically occurs as
aligned blebs cutting across the general layering of the
other base metals, strongly suggesting that the copper was
later,

These features suggest that the copper zone may have resulted
from mineralisation which post dated the main stage of zinc
deposition. The copper could be a later phase of the same
system producing the classical copper-keel zoning in Kuroko
deposits (Eldridge, Barton, and Ohmoto, 1983). Alternatively,
the copper may simply have impinged on the zinc-rich system
from a distal source. With the copper zone considered to be a
later superimposed event the initial phase of zinc
mineralisation is greatly simplified; for zinc content then
increases progressively towards the ore zone (TAS/2/4215).

As noted previously the Pb-Zn-Co~ alteration appears to relate
to a separate deeper mineralising system than the identified
zinc-rich pipe. The widest intersection of copper
mineralisation (associated with pyrite-chlorite alteration) is
spatially related to the Pb-Zn-C03 alteration in EAF-14.

It is suggested that both forms of alteration and
mineralisation are related to a second, as yet undefined
source, deeper and southwards of the EAF drilling.

Cooper Zone
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Hole Drill Depth Drill Width $Value Cu Pb Zn Ag Au
$ $ $ ppm ppm

EAF 3 35.7-38.5 2.8m $204.27 1. 49 8.55 13.56 89.6 14.14

EAF 4 36.4-39.7 3.3m 50.0 0.25 0.41 0.48 20.5 6.55

EAF 3 intercepts mean value 121.0 0.82 4.15 6.49 52.3 10.04
&: 4 are less

than 2m
apart

EAF 6 56.6-59.6 3.0 148.0 1• 1 5.72 17.64 171 0.6

EAF 9 162-173.1 11• 1 171.0 0.96 8.01 18.92 93 4.74

EAF 10 1) 98-101 3.0 211.5 2.16 5.96 26.36 185 2.39
2) 112-116 4.0 75.5 1.54 0.39 10.56 50 0.37

6.2
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The drill intercepts which exceed $53 recovered value over 2 or
more metres are tabulated below.

18002618.

The above potentially economic intersepts identify a lens of
mineralisation beneath Brown's Workings. The geological
environment of the lens has been clearly defined and major
economic extensions to the lens are unlikely. The tonnage
potential, as a geological resource is calculated on the table
below.

ECONOMIC VALUATION

The geometry of the mineralisation has been derived by
interpretation from drilling and surface mapping. The zones of
mineralisation with values greater than cut-off have been
interpreted to conform to this geometry.

The parameters for defining "ore" grade were calculated by GAB
(14.9.84)(Appendix 5) providing a cutoff value of $53 in a
polymetalic system.

Widths used in calculating the resource tonnage have been
measured from cross sections. The area of influence of each
hole has been measured on long section and the 5G has been
derived graphically from an initial batch of 46 determinations
(TA5/2/4214).
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Section Intercept Used Value Tonnes
SG Cu Pb Zn Ag Au $
"est

5360N EAF 10 98-101m 3.9 2.16 5.96 26.36 115 2.39 212 26185

5320N EAF 6 56.6-59.6 3.6 1.1 5.72 17.64 111 0.6 148 20700
EAF 9 162-173.1 3.7 0.96 8.01 18.92 93 4.74 171 47820

5280N EAF 3&4 35.7-38.5 3.23 0.82 4.15 6.49 52.3 10.04 121 14350
and 36.4-39.'7

TOTAL 3.67 1.26 6.58 18.83 122 4.09 170 109055

Factor Browns Tunnel Rosebery Que Hellyer
deposit (Reserves'81) (Dil. Res) (Est. Res

Zn 18.83 10.6 12.51 14
Pb 6.58 3.6 6.97 7
Cu 1.26 0.7 0.35 0.3
Ag 122 119 171 180
Au 4.09 2.4 3.36 2.5

Zn/Pb 2.86 2.94 1.79 2.0

Zn + Pb/Cu 20.2 20.3 55.7 70

Ag/Au 30 50 51 72

.. 20

CORRELATIONS

18002719.

The table below compares Browns Working's resource with the
Rosebery, Que and Hellyer deposits.

The sensitivity of the deposit to cut-off was tested by
application of a $35 value. The additional mineralisation
gained by this devise is quite small and is illustrated on the
accompanying sections. The apparent limited increment in
tonnage is insufficient to warrant calculation of a resource at
the $35 cut off.

It is misleading to compare grade figures in absolute terms
because of the variable way in which they are determined ­
(cut-off, diluted etc). However, in absolute terms Brown's
Workings "ore" is rich in zinc and gold, relatively good in
copper and lead, but somewhat poorer in silver. Looking at the
metal ratio's the "ore" has more in common with Rosebery than
it does with Hellyer/Que particularly in the base metals.
Precious metals in ratio form emphasise the gold signature of
the Brown's deposit.
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CHAPTER SEVEN
SURFACE EXPLORATION TECHNIOUES AND RESULTS

There is further geochemical anomalism more or less along
strike of the chert line around and north of Huskisson Road.
The significance of this to the possibility of
mineralisation north of Brown's Workings needs further
study.

1) Chert Line

Orientation Studies

A line of anomalous Cu, Pb, Zn, and Au runs from Brown'S
Workings to Thomas's Tunnel delineating the chert line
(TAS/2/4210, 11, 12, 13). Major dispersion has occurred
westward downslope and down creek, with the eastern limit of
the chert line being defined by the eastern cut-off of the
geochemistry.

Brown's Workings are delineated well by high geochemical
values, but how much is contamination from the surface
workings is difficult to assess. It is very significant
that the anomalous geochemistry at Brown's, cuts out north
of L5280N. The surface topography RL increases to the north
resulting in more deeply buried mineralisation in this
direction. From the stacked geological interpretation
section (TAS/2/4189) it appears that mineralisation more
than 20m below surface does not cause a soil geochemical
anomaly in this environment. To emphasise this point
further the projected surface position of the mineralisation
at Brown's Workings is shown on the contoured ~eochemical

maps, and it is clear that the major part of the body lies
under barren soil geochemistry.

The entire EAF grid and the infill grid lines have been hand
auger sampled at 20 metre intervals. Samples were collected
typically between half and one metre depth aiming to gather
C-Horizon material.

EAF Grid Survey

C-horizon soil sampling studies were carried out over known
mineralisation at Brown's Workings and the Southern Trenches.
A sample spacing of 20 metres was used. Details of the
oreintation studies are included in Appendix 1. Results of the
studies confirmed that C-horizon auger samples successfully
delineated the mineralisation. Best overall results were
obtained from assaying the split sample without any selective
sieving of a size fraction. Cu, Pb, Zn and Au were chosen for
assay with further elements (eg As, Ag) proving to be
superfluous.

SOIL GEOCHEHISTRY

7.1.2

7.1

7.1.1
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2) Other Anomalies

A second line of gold and base-metal soil anomalism can be
identified east (upslope) of the chert line (eg 0.25 ppm Au
at L5200N/4960E, 220 ppm Zn, at L5160N/4900E). This
correlates with a Iurther horizon of cherts,
volcaniclastics, and shales which are separated from the
chert line by barren epiclastics.

A Cu, Pb, Zn anomaly without gold has been detected on the
eastern edge of the infill grid, west of East Chester Road.
The highest value in this anomaly lies at L5200N/5020E. The
significance of this anomaly is as yet unknown.

7.2 GEOPHYSICS

1.2.1 Ground Magnetic Survey

Procedure

Aground magnetic survey was completed over the main EAF grid
with readings recorded at 20 metre intervals. The survey was
carried out using both manual and memory proton precession
magnetometers. Readings were recorded every five minutes at a
base station and results were adjusted for diurnal variation by
computer.

Results

No anomalous magnetic response was recorded over Brown's
Workings. The lack of magnetic anomalism was typical of the
whole grid.

1.2.2 EM Surveys

Airborne EM Survey

VIGHEM was flown over EL 5/63 Part 4. Results were
disappointing with no well defined bedrock conductor being
located. Three low-amplitude responses, which could be related
to "bird" turbulence, were outlined. No response was obtained
over Brown's Workings.

Ground EM Survey

System

A UTEM (University of Toronto Electromagnetic) geophysical
survey was conducted over the EAF grid. The UTEM system is a
fixed transmitter broad band EM system (Lamontagne et
al.,1978). The system was tested by Aberfoyle over the Que
River orebody and close analysis showed that is was capable of
detecting their PQ (sphalerite-rich) lens. UTEM provided the
initial response which led to the discovery of the Hellyer
deposit (>10 million tonnes at >18~ Zn plus Pb, > 150 g/t Ag,
>2 g/t Au) three kilometres north of Que River mine. UTEM is a
deep probing EM system believed to be capable of detecting
high-quality conductors to depths of 200 metres.

•• 22
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8.1

Procedure

Two 1 km square transmitter loops were used, with the EAF grid
lines extending at right angles off the eastern sides of the
loops. Consequently, on the longest lines readings were taken
as far as 1.4 km away from the source loop. Readings were
initially taken at a spacing of 20 metres on lines 5400N,
5600N, and 5800N. However, to increase production rate a 40
metre interval was used on the remainder of the lines.

Results

Only poor conductors were registered in the survey. These were
interpreted to occur within three zones running virtually
parallel to strike which were suggested as being probable
geological horizons (TAS/2/3990). Zone B has an average width
of 50 metres and runs approximately along the chert line.

In detail only one poor conductive effect is noted in the
vicinity of Brown's Workings at L5200N/4840E,and this appears
to correlate with the geological contact between footwall green
porphyry and the host horizon mixture of chert, volcaniclastics
and shales.

CHAPTER EIGHT

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

Drilling and surface mapping at Brown's Workings has delineated
a 110,000 tonnes resource of massive sulphide mineralisation
with a grade of 1.26% Cu, 6.58% Pb, 18.83% Zn, 122 ppm Ag, and
4.09 ppm Au within a classical, proximal volcanogenic system.
This represents a success for the first target tested along the
prospective chert line. The find has approximately doubled the
measured resource at the Pinnacles.

GEOLOGY

A classical proximal volcanogenic system has been defined at
Brown's Workings. Massive sulphide and its associated
mineralised cherty envelope occurs stratabound within a host
horizon of cherts, volcaniclastics and shales. The host
horizon lies stratigraphically above an acid to intermediate
volcanic pile of porphyries and is capped by a sequence of
epiclastics and tuffs (ash and lapilli sized pyroclastics).
The host horizon is envisaged as a quiescent break in the
predominantlY volcanic sequence, and the cherty envelope is
consistent with mineralisation occurring within a siliceous
exhalitic environment.

A Zn-rich feeder pipe has been delineated both lithologically
and geochemically within the green porphyry substrate directly
beneath mineralisation. A simple system is visualised whereby
siliceous zinc-rich mineralised fluids have percolated up
through the footwall porphyries (the feeder pipe) and deposited
metal proximal to the vent in a sUbaqueous environment.

•• 23
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It appears that a later copper-pyrite phase has overprinted the
zinc-rich mineralisation. Deep drilling to the south of the
Brown's Workings area has intersected a thick sequence of
lead-rich carbonate mineralisation (Pb-Zn-C0 3 alteration) which
does not seem to be re~ated to the zinc-rich pipe. It is
possible that these two styles of mineralisation/alteration are
related to an apparently larger system southwards.

8.2 EXPLORATION TECHNIQUES

Geological mapping, surface lithogeochemical sampling, and
follOW-Up diamond drilling primarily led to the discovery of
massive sulphide mineralisation at Brown's Workings.

C-horizon geochemical soil sampling clearly delineates the
near-surface mineralisation at Brown's Workings. However,
mineralisation deeper than 20m below surface, or beneath
glacial cover, has not been detected.

Neither the airbourne DIGHEM nor ground UTEM EM surveys
successfully identified the massive sulphide mineralisation
occurring 30-140 m below surface at Brown's Workings. In both
cases this is probably related to the poor conductivity of the
zinc-rich massive sUlphide. Also in the case of the UTEM
system the mineralisation lies between two lines (200m apart),
and it is possible that the source loop was too far (400-500m)
from Browns Workings to pick up the relatively small body of
poorly conductive sulphide. The UTEM system did broadly
outline the chert line (host horizon) at the Pinnacles,
probably registering lithological contacts between shale
members and the massive pyroclastics.

8.3 RECOMMENDED FOLLOY-UP

8.3.1 Further Drilling at Brown's Workings

Drilling at Brown's Workings appears adequately to.close off a
lens of 100 000 tonnes. However, mineralisation appears to be
continuous from L5320N to the pod of mineralisation uncovered
on drill site 5 on L5240N (see stacked sections). If so,
further tonnes would probably be defined by infill drilling of
the western side of the host horizon at shallow depth •

Shallow drilling across the host horizon on L5200N above EAF-2
is likely to intersect massive sulphide or gold-bearing chert,
because the soil geochemistry shows a continuation of gold and
base-metal anomalism from Brown's Workings southward to
Thomas's Tunnel. These two targets are considered to be of low
priority as only minor additional tonnes would be achieved.

•• 24
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Further drilling is required to test the possible continuation
of the extensive intersection of copper-pyrite-chlorite and
Pb-Zn-Co, mineralisation/alteration in the bottom of EAF-14
southwards toa larger system. A deep hole drilled at 60
degrees from the east on section L5240N aimed at an RL 40
metres below that of EAF-14 would test this possibility. There
is also possibly a direct link between the Pb-Zn-Co. style of
alteration in EAF-14 and the Pb/Ag-rich mineralisat!on in
Thomas's Tunnel (280 metres south of Browns Workings). A hole
should be designed north of Thomas's Tunnel to test this
possibility. Drilling of the deep hole on L5240N should be
carried out following encouragement from drilling north of
Thomas's Tunnel. Follow-up of the mineralisation south of
EAF-14 is of high priority because

1) the extent of alteration in EAF-14 suggests that
mineralisation could be substantial,

2) the Co style of alteration is very similar to carbonate
units dccurring lateral to the mineralisation at Rosebery,
Hercules, and Que River.

Mineralisation has not been fully closed off to the north. at
Brown's Workings. A 2m intersection of "ore" grade
mineralisation occurs from 217 to 219m in EAF-11. This could
be related to a deeper mineralising system, and further
drilling may be warranted to test its extension.

8.3.2 Regional

Drilling at Brown's Workings has sucessfullY delineated a time
horizon within the volcanics at which stratabound massive
sulhide mineralisation has taken place. It is emphasised that
Brown's Workings was only the first drilling target of several
sites of known mineralisation along this horizon - the chert
line. All sites should be tested by shallow drilling.
Drilling at Thomas's Tunnel and Southern Trenches has already
commenced (EAF-15 to 18).

Geological mapping, lithogeochemical sampling, and soil
geochemistry have all been useful in delineating the surface or
near-surface manifestation of the massive SUlphide
mineralisation at Brown's Workings. These techniques should be
employed in further follow-up along the chert line north and
south of the presently known targets. It is stressed, however,
that mineralisation of the style at Brown's Workings hidden 20m
below surface could easily go undetected. Consequently, weak
surface responses, or in fact no surface response at all,
should not deter further exploration if it is recognised
geologically that the host-to-ore horizon exists.

Further exhalite-bearing intravolcanic horizons have been
delineated within the Pinnacles prospect (e.g. the eastern gold
line inclUding Leo's Find). These should be followed up using
the same philosophy as employed on the chert line. Similarly,
this approach can be extrapolated to the remainder of EL 5/63
Pt 4.

R H ROBERTS
MARCH 1985.
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ORIENTATION STUDY COMPARISON OF SECOND SPLITS
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SAMPLE INTERVAL

Brown's Creek

156.6-151.6
151.6-159
159-160
160-163
163-166

3th Brown's Creek

157.3-158.3
158.3-159.2
159.2-160.2

Thomas's Tunnel

70.6-71.6
71.6-71.9
11.9-72.9
72.9-74.3
74.3-75.3
75.3-76.3
76.3-77.6
77.6-78.6

Southern Trench

36-39
39-42
42-43
43-45
45-47
47-49
49-50
50-51
51-54.5
54.5-58

Brown's Workings

0-1
1-1.5
1.5-2.5
2.5-3.5

HT 2 Sth

15.5-17.0

Au

0.10
13.33
0.16
0.36
0.16

0.07
0.77
0.60

0.05
0.16
0.30
0.17
0.06
0.13
0.07
0.05

0.15
0.28
4.30

45.20
0.58
1.08
0.39
0.74
0.23
0.07

0.42
2.52

13.02
0.70

0.01

Au (S/S)

0.06
10. 16
0.15
0.21
0.15

0.06
0.58
0.57

0.04
-0.14
0.32
0.08
0.04
O. 11
0.01
0.05

0.19
0.20
3.30

57.20
0.61·
1.02
0.38
0.68
0.22
0.06

0.22
2.48

14.73
0.56

0.02

Difference

.04
3.11

.01

.09

.01

.01

.19

.03

.01

.02

.02

.09

.02

.02

.04

.08
1.00

·12.00
.03
.06
.01
.06
.01
.01

.20

.04
1.71

• 14
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PRECIOUS METALS
Ag Au

An Am An Am

5T 36-39 26 21 0.B4 0.89
5T 39-42 40 38 0.94 1.60
5T 42-43 113 102 40.2 43.0
5T 43-45 185 175 64.2 64.0
5T 45-47 121 118 2.11 2.8
5T 47-49 95 90 2.56 3.56
5T 49-50 50 48 1. Bo 3.4
5T 50-51 78 74 3.02 4.2
5T 51-54.5 26 25 0.61 0.8
5T 54.5-5B 9.5 11 0.19 0.35

An = ANALABS
Am = AMDEL

BASE METALS

INTERVALS Cu Pb Zn
An Am An Am An Am

ST 36-39 249 290 1.15% 1.10% 1450 1600
5T 39-42 255 270 5.41% 5.20% 2950 2800
ST 42-43 2950 3300 3.92% 4.00% 2.80% 3.00%
ST 43-45 7500 7BOO 11.56% 10.70% 9.B6% 9.90%
ST 45-47 8900 9100 15.7B% 15.00% 8.41% 7.90%
ST 47-49 6700 6700 15.34% 14.60% 5.20% 5.60%
ST 49-50 1400 1300 6.04% 5.70% 0.95% 9200
ST 50-51 2350 2000 14.2B% 12.90% 2.20% 2.10%
5T 51-54.5 615 590 4.58% 4.70% 2550 2600
5T 54.5-58 565 650 4950 6200 2950 3400
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TABLE 4

ORIENTATION STUDY

PULP CROSS CHECKS BETWEEN ANALABS AND AMDEL LABORATORIES
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APPENDIX 1

SAMPLING TECHNIQUES PINNACLES
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APPENDIX 1

COMSTAFF PROPRIETARY LIMITED

SAMPLING TECHNIQUES PINNACLES

1. SOIL SAMPLING

O~ientation Studies

Two o~ientation studies we~e ca~~ied out ove~ Known localities
of gold mine~alisation. Th~ee test lines we~e cut ove~ both
localities. The lin~s we~e spaced fo~ty met~es apa~t and we~e

each two hund~ed met~es long. C-ho~izon auge~ samples we~e

collected eve~y 29 met~es at depth typically between 1/2 and 1
met~e. The samples we~e d~ied, disagg~egated by mo~ta~ and
pestle, and split evenly into two halves. One half was sieve
sepa~ated into -S9n, +S9 to -29n, and +29n f~actions. The
th~ee sieve f~actions plus the unsieved half of the o~iginal

sample we~e sent fo~ analysis to Analabs in Tasmania. The
samples we~e assayed (see assaying below) fo~ Cu, Pb, Zn, As,
Ag and Au.

Techniques and P~ocedu~es

Sampling

Results of the o~ientation studies have shown that C-ho~izon

auge~ sampling successfully delineates the mine~alisation.

C-ho~izon sampling has been ca~~ied out ove~ the enti~e EAF
g~id.

P~epa~ation

F~om the o~ientation studies it was concluded that the best
ove~all ~esults, especially conside~ing gold, we~e obtained
f~om the split but unsieved sample. Consequently, all samples
f~om the EAF g~id have been d~ied, disagg~egated and split at
the Comstaff Offices. One half was sent fo~ analysis, the
~emainde~ was sto~ed fo~ desc~iption and checKs.

Labo~ato~y Techniques

O~ientation ~esults indicate that As and Ag assays we~e

supe~fluous; the soil samples a~e analysed fo~ Cu, Pb, Zn and
Au.
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Laboratory Preparation

At the laboratory the samples are

I) Fine pulverised to -200" in a ring pulveriser (pulp)

2) Split and assayed.

Assaying

Cu, Pb and Zn are assayed by Analabs 102 method; perchloric
acid digestion followed by Atomic Absorption Spectrophotometry
(AAS). Au is assayed by Analabs 329 method; 20 gram sample,
aqua regia digestion followed by AAS - lower limit of
detection is 0.0125 ppm. On every tenth sample a repeat assay
is taken from the pulp as an internal check.

2. CHANNEL SAMPLING

Techniques and Procedures

Sampl ing

One to two metre wide samples are typically collected across
the zone of interest. Samples either side of the zone are
also collected. A single gouge of uniform depth (usually a
couple of centimetres) is taken across each sample interval,
with samples generally varying from I to 2 kilograms in
wei gh t.

Preparation

Channel samples are dried and sent for analysis.

Laboratory Techniques

Preparation

The following procedu·re is carried out

I) Crush whole sample through jaw crusher.

2) Disk pulversise whole sample to approximately 60".

3) Roll and Riffle split to 100 - 200 grams

4) Fine pulverise split to -200" in ring pulveriser (pulp)

5) Sp lit and assayed.

All residues from this preparation are stored at Analabs.
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Assaying

All channel samples have been assayed fo~ Cu, Pb, 2n, and Au
evaluation samples col1.ected within a known ho~izon of
mine~alisation a~e assayed fo~ CU, Pb, 2n by Analabs 104
method (dissolution by Nit~ic Pe~chJo~ic Hyd~ochlo~ic and
Hyd~ofluo~ic acid followed by AAS), and Au is assayed by
Analabs 309 method (30 g~am sample, digestion by fi~e assay;
analysis by AAS). Reconnaissance samples a~e analysed by
cheape~ methods: Cu, Pb, Zn by Analabs 101 method (Pe~chlo~ic

acid digestion followed by AAS) and Au by Analabs 329 method
(20 g~am aqua ~egia digestion followed by AAS). Fo~ inte~nal

checking, on eve~y tenth sample a ~epeat assay is ca~~ied out
on the pulp and on eve~y twentieth a second split is taken
(f~om the ~esidue of stage 3 above) pulve~ised, split and
assayed.

O~ientation StudY: Table 1 ~ep~esents the ~esults of an
o~ientation study ca~~ied out on a batch of samples to compa~e

assays f~om two splits taken at stage 3 in the p~epa~ation

p~ocedu~e. Diffe~ences can be up to 25/. of the initial value
which can cause la~ge (e.g. 12 g~ams) diffe~ences at highe~

values. Analabs Labo~ato~ies have suggested that such
va~iation could ~esult f~om the p~esence of coa~se ()10e
mic~on) gold in the samples which can agglutinate du~ing disk
pulve~isation. Sc~eened fi~e assay (Analabs method 315)
could be used to achieve g~eate~ consistency between the
splits. With sc~eened fi~e assay la~ge pa~ticles a~e sc~eened

out and assayed in one fi~e assay, while duplicate splits of
the mate~ial passing the sc~een a~e taken and also fi~e

assayed. A weighted-ave~age gold content is ~epo~ted. Cost
of a sc~eened fi~e assay is app~oximately twenty dolla~s

compa~ed with app~oximately eight dolla~s fo~ a no~mal fi~e

assay.

Continues monito~ing of the second splits du~ing follow-up
d~illing has shown that gold-value va~iation between the
splits is not sufficiently g~eat to wa~~ant a blanket inc~ease

in the cost of assaying by 250%.

3. CORE

Sampling

Only HQ and NQ co~e is d~illed. Sludge samples we~e collected
at th~ee met~e inte~vals ud~ing the ea~ly stages of d~illing.

P~epa~ati on

The co~e is logged into app~op~iate sampling inte~vals by the
geologist (typically 1 met~e inte~vals in the main zones of
inte~est, 2 to 3 met~e inte~vals outside these zones). The
co~e is split with half the co~e bagged and sent fo~ analysis.
If desi~ed, fu~the~ zones can be ~econnaisance checked by chip
sampling.
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Laboratory Techniques

Prepara t i on

The five stage procedure carried out on channel samples is
identical for split core.

Assaying

The split core is assayed for Cu, Pb, Zn, Ag by Analabs 104
technique. Au is assayed by Analabs 309 technique.
Reconnaissance checKing is carried out by the cheaper methods
101 and 329 (see channel sampling for discussion of various
techniques). As drilling has proceeded greater definition of
the zones of interest has allowed more core to be checKed by
the cheaper methods.

Resulting from the orientation study carried out on second
splits from channel samples (Table 1) all results of repeats
and second splits (taKen as internal checKs) are now requested
by Comstaff (discussed above). Where core recovery is poor,
sludge samples are assayed for Cu, Pb, Zn, Ag and Au by the
101 and 329 methods. However, only Au is assayed in the
sludges where recovery is good.

4 CLIENT CONTROL ON THE LABORATORY

The regular use of international standards in exploration is
not cost effective. The possibility of professionally
prepared control samples being made from bulK samples
collected from the Pinnacles has been assessed. It is
considered that the cost and difficulty of regularly producing
large bulK samples of uniform gold concentration is not
warranted at the present stage of the Pinnacles prospect.

The present means of laboratory control is by submission of
cross-checKs to another laboratory. At the initial stages of
the Pinnacles gold search ten pulp samples analysed by Analabs
were sent to an umpire laboratory (Amdel) for assay. Results
from the two laboratories are extremely close (Table 2).
These results further confirmed our confidence in the accuracy
and reliablity of results provided by Analabs. During
drilling one in every 15 samples (approx) has been selected
for umpire analysis. This has monitored variation between the
laboratories and proven to be a useful checK on the
possibility of a poor batch of results.
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To date little variation has occurred between the results from
the two laboratories. However, it is noted that the Au
fire-assay technique of Amde I (K4/2) generally gives slightly
higher values that the similar technique carried out by
Analabs (309). The checV-ing procedure has discovered one bad
batch of analyses from Analabs which resulted from a labelling
mix up in their laboratory. Cross checV-ing in the manner
described does not checV- on precision. A record of Analabs
internal precision checV-s is now sent to Comstaff.

I
I,
I
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PETROLOGICAL REPORTS
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39 Beulah Road
Norwood, S.A. 5067
Telephone 425659

18th June, 1984

Sc.

R.H. Roberts

24 Samples

Letter dated 22.5.1984

25th May, 1984

Petrology

REPORT CMS 84/5/40

~ AM PLE 5

OATE RECEIVED:

YOUR REFERENCE:

WORK REQUESTED:

SAMPLE NOS.:
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SUBMITTED BY:

{ZOCK

Mr. R. H. Roberts
Geologist
Comstaff Pty. Ltd.
Mt. Bischoff Road
WARATAH / TAS. 7321

Central Mineralogical Services
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REPORT CMS 84/5/40

Twenty-four slabbed rock samples were received for petrological examination.
Representative thin-sections were prepared and examined together with their
respective offcuts in transmitted and oblique incident light. Twelve polished
sections were prepared from relatively base metal sulphide-mineralised and/or
apparently Au-anomalous samples to verify the opaque assemblage and nature of
Au-Ag mineralisation.

This suite exhibits strictly limited variations in silicate mineralogy and thus
brief tabulated descriptions were prepared. These include interpretative comments
and are supplemented by mineragraphic notes.

Summary

Lithologies may be categorised into three broad groups, following Roberts' brief
description of field relationships, as follows:

1. A "\testern" sequence, represented by samples 304, 305 and 306, compri ses
t:iiyolitic I ithic-crystal tuffs and tuffaceous pel ite. (05) of ~tlbaqueous

tharacter. These rocks are weal<1y~mlcrofossrHferoLi's(recrystall ized simple,
and spined radiolaria, spicules), reflect variable silicification and
sericitisation, and are generally stained with very fine pyrite.

In detail, the tuffs may be classified as biotite-rhyolitic. Sample 327,
an altered and pyritised biotite rhyol itic tuff would be correlated with this
western sequence on petrological grounds but, in contrast, exhibits
ignimbritic features.

2. An I~stern"~equence of similarly altered, but relatively quite weakly pyritic
felsitic pitchstone, vitric and lithic-vitric tuffs represented by samples
310-314 inclusive. These rocks are deficient in crystal components, notably
quartz, in comparison with the western sequence, and may be considered as
lfaclt;'::t More or less 1ft)1'tjii,'i'oU'S' reI ict i~himbT>i1:jcj;features~are consistent
with ~~~c~~~epos'~~onal~des' in contrast to the western series. Sample
328 could be correlated with this sequence On petrological grounds, as could
similarly sample 154B.

3. An 'tire":'SeYles comprising the channel-sampled zones. This sequence is
d9nIl nated1iy~'firie';':gra ined sediments,~ar16IJsly C1 as's i fi able as impure,cherts:
lI';ll'ertyt'3r'giH i tes~;'''mass i ve"::Sul phi derocks';}arid "pel iti cashes. Sed imen ts are
pyritic, variably tuffaceous types, with ashes apparently grading into cherts,
and may be microfossil iferous (radiolarian). There are thus certain
transitional aspects with respect to the western sequence, which could then
be interpreted as the stratigraphic footwall.

tJi-e"",lOreq"'i;equence '.refl ects' a composite':bfsi I i ceous~ chemical 'arid di s ta I
tuffaceous sed Imen tat i on iwithcani nfer:redcl ow-energy." subaqueous. envi ronmen t ••
Variably recrystallized "primitive" pyrite (framboidal, microcrystalline,
nodular to semi-colloform) is more or less Ubiquitous in the sediments, which
reflect cherty silicification of labile constituents (e.g. shards) broadly
contemporaneous with deposition. Chei'tS'~inc1Ljde ?baritic ~pes:'of .sintery
t:tia'rac'fe'i',' and massive sulphide rocks are (recrystal1 ized) pyritic poly­
metallic types with affinities to, for example, the Rosebery Pb-Zn(-Cu) ores.
llVeral:t~'"SiHceousexha Ia tJ ve 'env i ronmen t;.",assoc.i a ted 'wi ,th'!'a.break cin .an
ec'id ••pyroclasth: sequence,'cis reasonably .. ; nferred;' •



<Staoe 1. Development of "primary" (syngenetic/diagenetic) 'Pyrite, dominantly
framboidal, wi th marked concentrations 'n the Itore" series.

Alteration is characterised by simple quartz-mica assemblages. Silicification
is relatively marked in the H ore series l' rocks, but is rarely developed to the
complete exclusion of sericite. Similarly, the country rocks are relatively
sericitised, but exhibit widely variable quartz/sericite ratios; within, and
between, individual samples. This ~ulte as a whole reflects a multi-stage
alteration/mineralisation sequence, which may be summarised:
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Staoe 3. Comprises quartz veinlet-hosted~nd disseminated to semi-massive poly­
metall ic sulphide assemblages. Associated phyllosil icates are fine-grained
(but non-sericitic) white mica, pale phlogopite and accessory pale chlorite. The
sulphide assemblage is sphalerite-rich with subordinate to minor pyrite, galena
and chalcopyrite. Veins are fine- to locally medium-grained, but relatively coarse
in comparison with, and clearly postdate, Stage 2 veins.

,fT·'.·I_"·.~i ,")1

6tage 2. Development of quartz-sericite assemblages with varying proportions of
fine-grained pyrite. Associated veins (strictly veinlets) consist of fine to
microcrystal I ine quartz and generally subordinate sericite. This phase appears
partly contemporaneous with sedimentation of the 9re~eries. Significantly, the
?barite laths in sintery cherts, and sparse feldspar crystals in CDunt,y.roSk
tuffs, appear to have survived this phase of ''cherty''·silicification.
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Quartz pseudomorphs of ?barite laths and feldspar crystals with associated
fine-grained sulphide disseminations developed contemporaneously with this stage.
Veins grade into the semi-massive ores with strictly comparable gangue, and
sulphide assemblages. This assemblage is distinctly concentrated in the ore series
rocks, but minor veinlets are evident in the western and to a lesser degree the
eastern country rock sequences.

I
rhese sphalerite-rich ores represent the main apparent and possibly the only
aocus of Au and Ag mineral isationi

I
I

~old was detected in four of the twelve pol ished sections examined. Grainsize is
variable in a .-"ngefrom submicron to approaching 100 V. As observed, gold exhibits
in ~nvariable association with sphalerite and occurs either in sphalerite or in
quartz marginal to sphalerite-quartz contacts. In terms of optical colouration,
gold appears weakly but variably argentiferous. Gold was not observed in
association with pyrite.
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In comparison with gold, the distribution of silver, at this stage, is relatively
obscure. Traces of tennantite appear in association with sphalerite-rich sulphide
assemblages, but this phase is I ikely to represent no more than a minor locus
of Ag.

Tennantite is locally accompanied by a near-isotropic, greenish sulphosalt
identified, on the basis of optical characteristics, as antimonpearceite (as /
distinct from polybasite). A (Cu-)Ag-As-sulphosalt assemblage-thus appears to
relate to the Ag mineralisation. By analogy with similar situations, proustite
may be expected to occur in this context, although this phase was not detected
in the available sections.

Analogies may be drawn with several composite volcano-epithermal situations. There
are affinities with, for example, the Drake (N.S.W.) Ag-Au situation which is,
problematically, poorly described in the literature.

D. Cowan, B. Sc.
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Commen ts

Sil icified ?Ash. Fine to microcrystall ine Variously massive, Sporadic sericitic Interpreted as a thoroughly cherty-
quartz with subordinate/variable proportions featureless to weakJy fractures transecting sericitised pel itic ash on vague
of sericite, minor fine to ultrafine pyrite. laminated and fracture / early cherty quartz rei ict textural grounds. Early vein-
Frequent discontinuous, variably sulphide- quartz-healed; very veinlets. Traces lets are pyritic, marginally sericitic
mineral ised quartz veinlets. incipientlv stressed. secondary iarosite. Late veinlets are sphalerite-rich non
Silicified Ash. Cherty quartz with subordinate Analogous to 153; Traces relict detrital Close affr~r~?~~I~lt~eY53;~i~lg~ly
to minor sericite, semi-pervasive ultrafine relatively banded in silt-sized muscovite, reflecting early pyritic, relatively
pyrite. Sporadic sericite-selvedged pyritic comparison and weakly silt- to fine sand- sericitic cherty quartz veinlets;
cherty quartz veinlets and crosscutting sulphi e- silty to fine sandy sized quartz, silicifi d subsequently weakly sericitic,
mineral ised, weakly sericitic, fine-nra;ned clastic. feldspar', leucoxenic relatively base me t"! 1 sulphide-mjnera- _-+ .....~i-I""*" .........~o-I41...: i""'..._+-------------'f--------<;>l'OI~-..._I_--------.L;'",<"t:."""U-,n4JJ."'""''"'''''.Lr·.<-'7""""0,,,"..,'n",'..,'I 0"''"...·'<......
Sil icified Pitchstone. Cherty quartz, sub- Weakly banded, finely Traces fine to ultra- Interpreted as a fine~rained welded
ordinate to minor sericite with thinly dis- "porphyritic" lava-l ik fine pyrite in host ignimbritic tuff; distil character-
seminated quartz-pseudomorphed feldspar crysta s/ with rare fine-seal rock, minor fine- "[Sties. Alteration analogous to 153,
fragments. Frequent quartz veinlets with fiamme-l ike 1ithic grained muscovite in 15q~ln contrast this rock is only
sporadic fi lms i rreqular VUqS of sulphide. clasts ill-defined veinlets. weakly pyri tic.

54A
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S~rici~ised Tuff: Semi- to.sericit!c,white. Poorly so~t~~osnaras. Minor sericitised Biotite-rhyol itic 1jthjc crystal tuff
m~ca With sUb~rdlnate to minor serlcl~e-stalne (psammitic to lapill i biotite flakes, sil iciFied in absence of detectable shards.
microcrystalline quartz. Frequent.rel~c~, , I/grade) fragmental will feldspar crystal Strongly sericitic in comparison with
quartz crystals/fragments, sporadic SiliCified ~ared ser:j.s;LtLc fragments, leucox- 153 etc., with pyrite the only
sericitised I ithic clasts, semi-pervasive fine~ matrix---- ' enised opaques. detectable sulphide.
Tuffaceous Pelite. Microcrystalline quartz Faintly laminated, Rare recrystallized Vitroclastic silty pelite (impure
and semi-sericitic white mica in near-equant vaguely relict silty radiolaria, minor p.e..Ut_i.LCl_S.~). Bulk of WhU&..-m.L~__~s
proportions with sparse silt-sized clastic vitroclastic; very clastic leucoxene. clastic. Reflects mild sil icification
quartz. Sporadic to frequent variably incipiently sheared. Traces pyrite. Rare early pyritic and rare crosscutting
continuous quartz veinlets. 19te ~uart~ vein!ets weakly sphalerite-mineral ised,quartz
Sericitised Tuff. Sericite with minor inter- Closely analogous to Minor r~crystall ized • Close affinities with 304, ;i~'i'larfy
grown sericitic microcrystalline quartz as 304, relatively mildly radiolaria, ?sponge' biotite-rhyolitic, similarly altered,
matrix to frequent quartz crystals/fragments, sheared. spicules, leucoxenised with selectively sil icified lithic
subordinate sil icified lithic clasts.Pervasively opaque:; ~are sericit- clasts; thorou~~.!.Ls,ericitisedmatrix
disseminated, variably sericite pressure-shadowed pyrite. ised biotite flakes. IC1EeClrlysubaqLJ.eQY~-"I.

0
7

"
Tuffaceous Pel ite. Microcrystall ine quartz Host rock analogous to Relatively conspicuous Finer textural detail obscured by
with minor but pervasive rei ict detrital silt- 305. Veins are fine- ill-defined recrystal- cherty sil~fJ~io~, but interprete0
sized white mica flakes. Frequent irregular/ to medium-grained, 1ized radiolaria. as vitroclastic by analogy with 305.?
intersecting quartz veinlets grading into mi Idly stressed. Frequent recrystall ize~ Al teration, veining sequence closel~
irregular mil I imetric-scale aggregates with weakly sericitic-pyritic analogous to 153, l54A, 1546.

OBAI
I,.

"Massive SUlphid~s':~YSemi~~'~~-~:~~~~~s~i~~'''u"Essentially fine- to None de~~~~~d.v""""L'·Moderately sheared, weakly pyritic,
sulphides with a gangue of granular, weakly medium-grained, schist polymetall ic Pb-Zn(-Cu) ore with a
directed quartz and fine-grained white mica, ose. Crudely lenticula _ simple quartz-mica(-chlorite)
minor colourless chlorite. Iy banded and weakly gangue assemblage.

~',"_"nl'oh"
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Comments

308A2
I Jl ~ 1

, ..

309Al

i
, M

309A2

i

310
,. i 1,'(.

Semi-Massive Sulphides. Spongy to semi-massivE Fine- to medium­
sulphide aggregates with interspersed bands 0 grained, with a semi-
quartz/intergranular sulphide, subordinate/ custiform mill imetric-
variable proportions of fine-grained white scale banding. Mildly
mica. stressed.
Impure Chert. Crypto- to microcrystall ine Vaguely (sil icified-)
quartz with a semi-pervasive network of microfossil iferous and
silicified ?barite laths, minor silt-sized vitroclastic. Massive
mica flakes, disseminated fine pyrite. Semi- to brecciated/quartz-
pervasive spongy impregna~ions, quartz,veinle - su!p~ide-healed. In-

Sil icified "Tuff". Framework of variously' Vari~ble, f~om moder-
selectively sil icified and sericitised, ~r ately sorted medium
to, rounded lithic clasts; interspersed zones, sandy clastic to soft­
cTas'ts· of-,:;;ass (ve-to'pe i i 'ita I-cher·t.~ Cher ty·' pebb 1e conglomera tic.
nl/artz matrix. Semi-oervasive disseminations Weaklv stressed
Altered Felsite. Sericite and,ms or pyrite. Massive to weakly
quartz in variable but overall near-equant' perl itic, felsitic.
proportions, with thinly disseminated to Vaguely lithic frag-
locally conspicuous fine-grained pyrite; mental; very incip-
disseminated leucoxenic semi-opaques. iently sheared.

Traces of near- Close affinities with 308AI;
colourless Mg-chloritE .relatively sil iceous, banded, pyritic

and incipiently sheared in
compa rison.

Minor sericitised ill Primarily a highly impure/micro­
defined lithic clasts fossilif~u.~" ?baritic, tuffaceous
shard fragments. Mino silty chert; sinter-type character-
semi-sericitic white istics. Veining/mineralisation
mica in quartz7sylphi e anal.299u~_.!O l~} etc".
Sil icified ?barite Intraformational breccia; composite 0

laths in chert. Patch\ psammitic.t~ffL,imflurec:he,rt;_~.Uic.i!

ser icite in pyr i te ied-ser icit i sed~L!.h-E~nt<::rn,P.£ri'Q':',g~s
fi lms. Traces sphalerite E~0...c:..v.':'1"11ets!, subsequent minor
in late discontinuous mineral ised'auartz veinlets.
quartz velnlets, vug 'Oetail obscured by felsitic

Rare microscopic bleb devitrlfication and thorough alter-
of cha I copyr i te and at ion (~J.s:,ific:a.t I~!s,:ri cit i s~~.!1..
?tetrahedrite. but this rock is clastic lavil',;;rike

("tuff I aval/). 'N;)defTii;'te o~~fi~ll

3i I
;'" '1

t l H.'
",

'it!..(

31}... ~
r ~ .• i)~ Ie.

Altered Vitric luff. Sericite and fine to Relict flow-brecciated,
microcrys[all ine quartz in near-equant prop- eutaxi tic. Incipiently
ortions with thinly disseminated fine pyrite. sheared with pressure-
Minor clots, films of quartz and sulphide shadowed sulphide
(sphalerite, chalcopyrite, minor pyrite). clots (to 2.5 mm).
Sericitised Vitric Tuff. Sericite and sub- Vaguely rei ict flow-
ordinate closely intergrown, microcrystal 1ine brecciated, eutaxitlc
quartz; minor disseminations of fine-grained (sim. 311, finer-
pyrite. grained). Very incip­

iently sheared.

Rare weakly sheared
films of fine-grained
muscovite with dis­
seminated sulphides.

Thinly disseminated
leucoxenic semi­
opaques.

Welded/flow-brecciated vitric~tu~~~'
Devitrified, serici tised/si 1 icified,
weakly pyritised. Accessory base meta
sulphides associated with small vugs,
films of quartz and white mica.
Close affinities with 311. In

,comparison this rock is relatively
fine-grained, relatively sericitic
and is unmineral ised apart from minor
fine-grained pyrite disseminations.

313
"I i .III.

? 14

Silicified Ignimbrite. Fine to microcrystalli
quartz with relatively minor sericite, minor
single grains, small clusters of pyrite.
Sporadic clots of quartz with spongy sulphide
aggrega tes.
Sil icified Ignimbrite. Fine to micro­
crystall ine quartz with subordinate to minor
sericite; thinly disseminated fine-grained
pyrite.

e Felsitic, weakly
pe r 1i tic. Re 1ic t
eutaxitic, vitric
tuffaceous, with
sporadic flattened

pumice Clas[s.
FJ.9w-b.~eccia ted,
eu tax i tic; re Ia t i v~I y
conspicuous flattened
pumice clasts. .

Thinly disseminated
leucoxenic semi­
opaques, rare zircons
minor si 1icified
feldspar crystals.
Rare leucoxenic semi­
opaques. Sparse barre
quartz veinlets. Mlno
traces of ultrafine
?covell i teo

Oevitrified, thoroughly sil icified
ignimbritic I ithic-vitric tuff. Base
metal sulphides partly concentrated
in feldspar-pseudomorphous quartz
aggregates.
~lose affinities with 313, ~latively

flattened-pumiceous and flQw~,

brecciai'ed:.'SimilarTY ~ltered, but
with unmineral ised late quartz
veinlets replacement.

·?,to !. too 8l--------------------
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Comments I
Cherty Argill ite. Semi-sericitic white mica Weakly laminated,
and crypto- to microcrystalline quartz with massive to silty clast
disseminated silt-sized detrital quartz grains,locally pelletal. Very
more or less pervasive fine to ultrafine oxid- incipiently sheared.
ised pyrite, sporadic quartz veinlets.

324A
( /o.

( :~T-r

324B

~( ~.,. r

Sil icified Breccia. Clasts of sericitic shale,
cherty argill ite (sim. 324A) and oxidised
pyritic impure (argillaceous) chert. Matrix,
veinlets of fine-grained quartz with pervasive
sUlphide-derived 1imonite.

Angular sub- to mill i­
metric clasts, uneven­
grained incipiently
stressed matrix.

Thinly disseminated
c, recrystallized

radiQlaria. Sporadic
films oxidised micro­
crystall ine pyrite.
Minor clasts of weakly
oxidised pyritic vein­
quartz. Rare corroded
reI ics of sphalerite
in matrix.

Composite chemical-clastic sediment
devo id of ta,~iE..l.:,~faceous fe,:~re!
This rock is (oxid,sed}"syngenet,c'r"
pyritic, rather incipiently
sil icified/pyritised.
Veined to brecciated/sulphide-mineral·
ised, quartz-healed chert/pel ite
paragenesis. Matrix is (oxidised)
pyritic, with conspicuous ill-defined
sphalerite-galena-chalcopyrite box-

325

"

"Massive Sulphides". Semi- to near-massive
sulphide with subordinate to minor fine to
semi-serici tic IIWhi te micall , minor quartz,
phlogopite, pale chlorite.

326A
, '

326C

326D

_ :>r

Impure Chert. Crypto- to microcrystal I ine Weakly laminated on a Sparse clastic Mi Idly recrystall izeddete "lilnatIOtl.
quartz with thinly but pervasively dissemin- sub- to millimetric leucoxenic semi-opaqufs. ~xtensiv~ly diagenetically quartz-
ated silt-sized reI ict detrital muscovite scale, weakly Rare fine-grained veined, slightly nodular chert.Weakly
flakes, minor quartz grains. Frequent variabh (recrystallized) quartz pseudomorphs (quar!z-mica) silty, but devoid of.

tangible tuffaceous features. Unm,ner
continuous irregular to straight-walled quart, veinlets. nodular. after carbonte rhombs. allsed essentlallv unstressed.
Impure Chert. Crypto- to microcrystall ine Analogous to 309Al, Semi-pervasive ultra- Close affinities with 309Al. Strongly
quartz, minor sericite, minor silt-sized but relatively fine pyrite in host vitroclast!.f..s.h~~,-ye..!:g,nj!oneel '..~L

detrital mica flakes; pervasive chertv-silicif ied homogeneous in rock. Sporadic weakly ash. Sil icified/pyritisea, with
mi£l9~hards/fragments. Semi-pervasive quartz comparison. micaceous quartz vein- -chalcopyrite-rich sulphide dissemin-
(+ sulphide-muscovite) pseudomorphed ?barite laths. lets, pyritic f!l~s 0 ations concentrated in quartz veinlet
Impure Chert. Crypto- to microcrystall ine Simi lar to 309Al... . . oc' '~' .c. Affini ties wi th 309Al antI' "~,,o.
quartz, minor silt-sized white mica flakes, 326C, but only vaguely Coarse mill Im:trlc-, 326C'and similarly altered and veined
pervasive ul trafine pyrite. Disseminated to vi troclastic in scale lens, minor fllns The "massive" pyrite is of syngeneti

( ) . of quartz-mica-veined character, predates weakly (chalco-
conspicuous quartz + muscovite, sulphide comparison. Weakly massive, microcrystalline pyrite-sphalerite) mineral ised
veinlets, pseudomorphs after ?bari te laths. stressed. Dvri teo veinlets Dseudomorohs.

----------------8v008l- --

Altered Tuff. Fine-grained to microcrystal 1inf Flow-structured/flow- Thinly disseminated Compositional affinities (biotite-
quartz and sericitic white mica in varying brecciated I ithic- sericitised biotite rhyol itic) with 304 and 3Q~ similar!
proportions with disseminated quartz crystals crystal tuff with flakes, minor altered. In contrast, this rock
fragments, sil icified/sericitised 1ithic clas s, frequent '1iamme". leucoxenlc semi- exhibits ignimbritic ce~aracterlstics.

sparse to conspicuous ultrafine pyrite. Incipiently sheared. opaques. C~ ~..,.A },JdIO-314)

328
T.S.
0089)
I;.
1,: ~ "

,</; ')

- ~,I f, .,'

Altered Tuff. Fine to microcrystalline quart, Partly obscured by Sporadic dlscontinuou, Devitrified, silicifled/sericltised,
subordinate to minor sericite, thinly dissemi - devitrification, stre~se( qu'"ct:c '1c',n- ;';;-akly pyrlti5ed 19n1mbritic vitric
ated fine to ultrafine pyrite. Minor relict alteration, but essent lets with traces of r-fTt'lilc':-crysfaJ) tuff. ~~I:!J.Y
quartz crystals, sporadic sericitic~iamm~' ~taxiti~weakly barite, sphalerite, correlated with the 310-314 suite on
(f Ia ttened pum ice c Ias ts), ser icit i sed fe 1d- banded, incrpi ent 1y ?cha Icoc i te. petro fog-rear 'groundS:- '" - '--- ,-,

.J·-_..J..-'-=':":'':'':'=~=;'':''=--=;'':''=~-;s;';p;-;a;-;r~g;-;r''a>i,;';n;'';s:'''.''':''::'''''''::''''''..L.';;'::''''''':';;'::':'''''':'':''':'''-::s';';;h<e~a-;:r-;;eTd. _.l-.:..:=.:..:.:.:..:..:.:.:. .J-!:..:.:.:..:..:...:.~=.:_~:.;::~;:.:.. ,
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Mineragraphic Notes

(P.S. 50066)
Exhibits semi-pervasive disseminations of variably recrystallized
framboidal pyrite, supplemented by quartz veinlet-hosted and vein-marginal
sulphide disseminations. This latter assemblage comprises mainly
sphalerite with subordinate to minor associated disseminations and dis­
continuous films of sub- to euhedral pyrite, minor films and microscopic
blebs of chalcopyrite and isolated blebs of galena. Vein-marginal
impregnations are spongy and fine-grained (typically less than 50 ~).

Vein-hosted sphalerite films range to 2 mm in width and are relatively
coarse-grained.

Sphalerite exhibits more or less ubiquitous ultrafine «< 1 ~) exsolution
plebs-9f chalc0eYrite. These features are strongly concentrated in the
finer grains and in marginal zones of the vein-hosted discontinuous films
which then appear grey-black in hand specimen, contrasting with the
yellowish (low Fe) core zones.

Vein-marginal pyrite subhedra are sized to 400 ~ and exhibit minor semi­
zonally arranged micro-inclusions of galena, or rarely chalcopyrite.
Recrystallized framboidal pyrite is similarly subhedral, but is relatively
fine-grained and devoid of inclusions.

Chalcopyrite is locally altered to supergene covellite. This is the
low-temperature "permanent blue" variety and is microcrystalline (llsoo t yll).

Five particles of aold were detected. Three are < 5 ~ diameter, crudely
flaky particles hosted by vein-marginal sphalerite blebs. A 3x5 ~ particle
was observed in vein-quartz adjacent to a coarse sphalerite bleb.
A 15x36 ~ crudely rectangular particle was noted enclosed in (vein)
sphalerite marginal to the contact with adjacent quartz.

(P.S. 50067)
General features here are closely analogous to those noted in 153. In
contrast, the vein-hosted and vein-marginal sulphide assemblage includes
relatively conspicuous galena and chalcopyrite, although these phases are
typically subordinate to variably exsolution chal~o~yrite-stained

sQhalerite. Veinlets also carry relatively abundant pyrite disseminations
as marginally corroded subhedra (to 600 ~), with semi-zonally arranged
galena inclusions, in a matrix of medium-grained granular sphalerite.

Seven p~r:tjc.le_s ,of jE.!..~L",~rEt~_"'te~~. All occur within vein-hosted
sphalerite or at sphalerite/vein-quartz contacts. Sizing ranges from
a 15 ~ equant bleb to 40x80 ~, as sectioned, with a mode in the 20-50 ~

range. Colouration is slightly paler (trend electrum) in comparison with
the particles in 153, but uniform.

Twa irregular blebs of ?antimonpearceite (sized 20 ~, 80 ~) with marginal
selvedge films of galena and chalcopyrIte were observed intergranular
to vein-quartz.



Chalcopyrite is locally incipiently supergene-altered and sphalerite
locally marginally oxidised. Close inspection revealed no detectable gold.

This ore exhibits mild late stress effects with sporadic microfractures
and incipient associated granulation.

The coarse sphalerite film is near-monomineralic, but includes thinly
disseminated intergranular microscopic blebs of chalcopyrite, or rarely
galena in addition to ultrafine exsolution chalcopyrite particles.

At high magnification several sub- to micron-sized gold particles were
detected. All occur at, or marginal to, quartz-sphalerite grain contacts.
Habit is flaky, suggesting those particles in quartz are actually
intergranular rather than included. Maximum observed dimensions were
approximately lx3 ~.

180050
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The "disseminated" assemblage is .similarly sphalerite-rich, but exhibits
relatively abundant associated chalcopyrite, subordinate and thinly
disseminated pyrite. Rare to locally conspicuous blebs (20-200 ~, mean
50-70 ~) of pearceite occur marginal to, or loosely intergrown with,
chalcopyrite and sphalerite. These rarely include corroded relics of
chalcopyrite at the cores and may be accompanied by similarly sized and
distributed blebs of incipiently red internal-reflecting tennantite.

Sphalerite exhibits semi-ubiquitous ultrafine exsolution chalco rite
blebs concentrated in marglna zones 0 s,ng g a ns an aggregates.
Minor traces of sooty covellite occur as an incipient replacement of
chalcopyrite. The host rock exhibits thinly disseminated < 50 ~ pyrite,
partly of variably recrystallized framboidal habit. Close inspection
revealed no detectable gold.

(P.S. 50073)
Polished section examination confirms a simple sulphide assemblage of
sphalerite with subordinate, variable but generally minor proportions of
galena and chalcopyrite, supplemented by IDQre or less ubiquitous subhedral
variabl oikilitic (II oi iloblastic") pyrite. Sphalerite is uneven-grained
and polygonal-mosaic textured, wit c a copyrite and galena intergranular
where disseminated and mosaic-textured where relatively massive. Overall,
grain-sizings are widely variable, although this rock may be classified
as medium-grained. Pyrite is relatively even-grained with a mean about
65 ~, inclusions are largely galena with accessory chalcopyrite and rare
sphalerite and tend to be zonally arranged.

(P.S. 50072)
Exhibits a relatively coarse and continuous millimetric-scale vein-hosted
sphalerite film and irregular to spongy, sub- to fine millimetric scale
sulphide aggregates variously associated with quartz veinlets, vugs and
marginal areas of the host rock.

(P.S. 50068)
Exhibits discontinuous mill imetric-scale vein-hosted films of sphalerite
with interspersed crude lenses and discontinuous marginal films of
chalcopyrite, disseminated ptrite subhedra and traces of galena. These
aggregates grade into relatively pyritic vein-marginal spongy
impregnations and submill imetric aggregates associated with small vug-like
quartz aggregates.

308Al
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The sphalerite-pyrite-chalcopyrite-galena assemblage is supplemented by
isolated clustered blebs (to 150 ~) of tennantite loosely intergrown with
granular (polygonal mosaic) sphalerite-chalcopyrite-galena composite
aggregates. Close examination revealed fro detectable 99}g, or optically
specific silver minerals (e.g. pearceite).

(P.S. 50074)
General features here are closely analogous to 308Al. In comparison,
the sulphide assemblage is relatively pyritic and banded, but exhibits
only an incipient preferred orientation consistent with the relatively
competent (siliceous) gangue assemblage.

(P.S. 50083)
Exhibits conspicuous impregnations of sulphide-derived limonite,variously
pseudomorphous to crudely boxworked and derived from a fine-grained
pyrite-sphalerite(-chalcopyrite) assemblage. Minor traces of chalcopyrite
and sphalerite persist as corroded relics,and ultrafine relics of
pyrite are thinly disseminated throughout. Close examination revealed
no detectable gold.

180051
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(P.s. 50084)
Exhibits semi-banded "massive" sphalerite aggregates studded throughout
with an- to subhedral poikilitic pyrite. Accessory to minor traces of
chalcopyrite and galena occur intergranular to sphalerite,with chalco­
pyrite locally forming spongy semi-massive composite lenses with sphalerite.
Textural features overall are analogous to 308Al but, in comparison,
this rock is relatively coarse-grained, banded and mica-foliated.

(P.S. 50076)
Exhibits more or less pervasive disseminations of weakly recrystallized
framboidal pYrite grading into fractured and segmented semi-massive
lenses and films of microcrystalline (clustered framboidal to nodular,
semi-colloform) pyrite. These features predate ill-defined, weakly
pyritic veinlets with minor traces of galena as micro-inclusions in pyrite.
Minor irregularly distributed spongy fine-grained disseminations of
sphalerite with a little associated chalcopyrite and galena occur in,
and marginal to, the late quartz veinlets and vugs of quartz. There is no
detectable sulphosalt component, and close inspection revealed~
detectable gold.

(P.s. 50075)
General features here are similar to 307, with a composite assemblage
of vein-hosted sphalerite and semi-pervasive spongy, fine-grained
disseminations impregnating the host rock and grading into microscale
discontinuous films associatpd with quartz veinlets. The overall
assemblage is sphalerite-rich, with relatively minor galena, chalcopyrite,
pyrite (recrystallized framboidal in part), and isolated discrete to
sphalerite-marginal blebs of tennantite (max. 125 ~). A single 8 ~

diameter, crudely rectangular gold particle was observed in a spongy
veinlet-distal mass of sphalerite.

309Al

309A2
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D. Cowan, B. Sc.

Veinlet-hosted sulphides are silicate-intergranular with irregular
grain shapes and are typically sized < 50 ~, although ranging up to a
few hundred microns diameter. Chalcopyrite is partly replaced by
covellite. There is no detectable gold.

Pyrite is rarely enclosed by films of microcrystalline marcasite
which appear secondary after pyrrhotite in the absence of reI ics.
Sphalerite is pervasively strongly stained with ultrafine «< I ~)

chalcopyrite exsolution blebs. Close examination revealed no detectable
gold or optically specific silver minerals.

CMS 84/5/40
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(P. S. 50087)
Exhibits semi-pervasive disseminations, grading into massive lenses,
of extensively recrystallized primary microcrystalline pyrite. These are
supplemented by traces of veinlet-hosted and vein-marginal spongy fine­
grained impregnations of sphalerite, second generation pyrite, and
chalcopyrite. Traces of covellite appear as an incipient marginal
replacement of chalcopyrite. In contrast to 326C there is no detectable
tennantite. No gold, galena, or optically specific silver minerals were
detected.

(P.S. 50086)
Exhibits more or less pervasive disseminations of weakly recrystallized
framboidal pyrite. This "primary" Fe-sulphide component is supplemented
by accessory veinlet-hosted fine-grained disseminations of pyrite,
chalcopyrite, subordinate tennantite and minor sphalerite. This
assemblage, and notably chalcopyrite, locally impregnates vein-marginal
areas of the host rock.
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The 50-called ,+ 1~~~fi1t.
and is composltlona y variable. teration features

rep'es~nt the common 1ink with mesoscopic greenish colourations reflecting
either chlorite and/or pale green varieties of sericite {hydromuscovite in
part and including, rarely, bright green chromian (or vanadian) mica). Paler
colourations and faint yellowish pigmentations partly reflect leucoxenic
TiOZ pigmentation. Mid- to dark green colourations usually reflect ultrafine
pyrite disseminations.

REPORT eMS 84/11/33

1. LitholoJies comprise altered felsic intermediate to acid (strictly rhyol itic
in part volcanics, including lavas, fragmentals and high-level intrusive­
type facies. Fragmental rocks include ignimbritic types and lava-sediment

ie&iR~Jf~3i(~~~p~~:£~1;~~~~1~1$f~f!£~~~if~~~~~n).

At the request of Dr. R.H. Roberts, nineteen drill core and four rock chip
samples were received for petrological examination. Representative thin-sections
were prepared, with supplementary pol ished sections of the six del ineated
Ilorell samples, and were examined together with their respective offcuts, with
K-feldspar and carbonate stain tests carried out as warranted.

Summary

Attached petrological descriptions and mineragraphic notes summarise the
microscopic data, with some rocks described in relative detail and others
partly by analogy.

T.he d" r i,ll, cor,e sa~p"l eS repr,:,sent. a vo ~ can i~,.__jEre~., _y~l;~~~,~ni,~.,,,p~:L,\{~f,e,:"a"~_~_._iC
(Zn-Pb{ -Cu) "mass I ve" su 1ph I de s I tuat lon, _._. ·*,,"'l1;j~~~.tQ";if>QH':A?-y§!qf!~

&"(It\.Qj~~&''''ari:;t;~~:.;[tYffi.1Whilst sampl ing at this stage is rather limited,
certain characteristics may be summarised, although these may require
modification on the basis of subsequent data.

· .-....,
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o. Cowan, B. Sc.

The four hand specimens submitted are I ithologically diverse. Two samples
(Rp-194, BP-3) represent altered fragmental volcanics.

CMS 84/ II /33
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Relcis of framboidal and "colloform" primitive textures persist locally, however,
and could be metallurgically deleterious in relatively poorly recrystallized
zones.

2. !1~~~~~~~f~~~~{~Ptl~()~~~i;~!~~1~~~~,~~~a:~ ~~~~ jy s~:; ~u~~
variable tetrahedritc-tennantite representing a potential locus of silver.

3. ft~iff<.,;?7.f~f§jXZ'I?grat he r cons i s ten t wit h~m;W§ft:,~g
SS4~~Ua~~1.,S'?L~~at i ng wi th the ore zone gangue assemb Iage .Q3SE.'o.·];...·.;;r,t'.c~.:.~.

.a.t:ij;l>le.'l;.rrJi;m~( Fe - ca lei t e, a nker i t e, sider i t e) ~.!"L..\~':f<$'lljl;;'ID~l0l .
Whilst temporal relationships are partly obscured by metamorphiz-ettects,
carbonation appears to overprint the bulk of quartz-sericite alteration in the
volcanics, but appears contemporaneous with the quartz-mica gangue in orezones.

Sample BP-l is a cassiterite-mineral ised pyrrhotite-quartz rock with close
affinities to the Cleveland- and Renison-type contact-metasomatic tin situations.
The association with the above-noted volcanogenic ores may be entirely
co-incidental in that contact-related alteration/mineralisation effects are
developed sporadically throughout the Mount Read Volcanics (refer e.g. Green et al
1981, Econ. Geol. Vol. 76, No.2, p 305).

Sample BP-2 is an altered microgabbro and similarly exhibits contact-metamorphic
effects. Similar rocks represent hosts to Au-mineral isation in, for example, the
Kalgoorlie goldfield, where their relatively competent nature represents a
fracture-control in contrast to relatively incompetent low-grade metasedimentary
I 'count ry rock" sequences.
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EAF-l/l

62.·"1 M

EAF-2/1

,0·1/1

REPORT eMS 84/11/33

Petrological Descriptions

(T.S.52101)
This rock may be classified broadly as ~£J@11KD!!rMajor features
comprise a moulded framework of psammite to lapil 1 i grade 1ithic
clasts and pervasive weakly perl itic, felsitic, devitrification­
induced microtextures.

Mineralogically, the rock consists largely of albite with relatively
mi nor quartz and K-fe I dspar, cons i stent wi th dac i tic,lt.LeniLrh.Yodac.i tic
primary composition. Alteration is reflected irlWeak but semi-pervasive
sericite- and minor chlorite stainings, and sporadic clots and
discontinuous veinlets of ankeritic carbonate.

(T.S. 52102)
This rock may be categorised as a breccia and consists essentially of
randomly sorted angular to irregular, millimetric to centimetric clasts
of (altered) j;>QrRhyriUc lava.!..!:La matrix of impure chert "grading"
into cherty argillite.

Lava clasts exhibit disseminated variably sericitic sanidine phenocrysts
in a chlorite-sericite-altered indeterminate microcrystal! ine ground­
mass, apparently consisting primarily of felsic glass. Many clasts,
notably the coarser angular types exhibit some evidence of marginal
,:hill ing. A few exhibit intraclasts of the matrix sediment.

The matrix consists of sericite-stained cherty crypto- to micro­
crystall ine quartz with more or less ubiquitously thinly disseminated
fine silt-sized clastic quartz grains and white mica flakes. Vauge fine
silt-sized relict vitroclastic microtextures are evident locally,
and this sediment thus reflects a composite of pel itic ashy, detrital,
and cherty "chemical" components.

Thin discontinuous fibrous quartz pressure-shadowed flJ~~J-pyIi;e

are dissernLQated.around_t.tlefTI,,!:gJ_n.s-.o.i.. and locally appear as intraclasts
within, the lava clasts. These features also include thinly
disseminated microscopic blebs of galena.

The relatively incompetent (sericitic-chloritic) clasts reflect mild
shearing. Late but pretectonic clots of sideritic carbonate occur
s po r ad i ca 11y. l!!1f!.!!.D-l::'~~n~e"31~~- ,. - :...~. _ _, ._, .~ _.'
~~~ ~. "d. "I VOO". "'?r~. .. ~. • ,< .-~~.lt""~ 0

€.;t:r.il]:.'!,'f';'·"f!r;.;' ...,,~e~U1\~-:,w.0 ~e~;"';p!""i'~~l" . ". ;.",":e~~""Ic;§l~.<I,!' •

lJ'.-O. .sC.1,l.i'."..dR_'l."C.~.~.·_1J¥}.~jj_)nJf~.lj;m. ;2?.fl~]'f.;.-oTi:Ri:!2I-;;UU.1fo
:tr.iHrytje~ f.iL*~lifi-t:gf.meJ!l~Ft~;~nii't~Ui'.
~b~' .' . -, -, ''''''c",__",,_-= ...
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EAF-3/1

36-q M

EAF-3/2

? '6-1f M

EAF-4/2

if{- '111

(T.S. 52103)
This rock may be classified as an impure chert. It consists largely
of crypto- to microcrystal I ine quartz with thinly disseminated fine
silt-sized clastic white mica flakes and minor traces of ultrafine
carbonaceous matter representing impu~ities. ~r!e;Ha~~F#;rl

'K~j~ti~fiIit~lihoi=ti1~fP~l!!f§JJit!~gmiEq.l..k'llfri'z!J.j;~
(f<1iiil@nf;"n'njt:;~~~"'!lvl.tT€7 are linedt0 i nf ill e d wit h ve r y fin e­
grained quartz crystals. Some of these features are derived from
carbonate rhombs, but shapes are typically non-diagnostic and possibly
other "soluble" phases (e.g. alunite, gypsum) were present.

Minor fine-grained pyrite disseminations are accompanied by
discontinuous fracture-controlled films of chalcopyrite, galena and
pale brown sphalerite. Sulphide-bearing fractures are partly quartz­
infilled and include sporadic films and clots of (secondary, exotic)
kaol in and fine silt-sized quartz. Fractures postdate minor stressed
irregular quartz veinlets.

(T.S. 52104)
This is a banded massive sulphide rock, consisting largely of galena,
pyrite and pale brown sphalerite in varying but overall near-equant
proportions. Banding is developed on a fine mill imetric scale and
comprises an alternation of sphalerite lenses with bands of near­
massive galena and composite (pyrite-sphalerite-galena) bands.

Fine-grained white mica is the major gangue co~ponent, comprising
from 1-20 %of the rock, with a mode of 5;10 %. Accessory traces of
quartz and allkeritic carbonate are present. This rock exhibits a
weak tectonic overprint, with sphalerite and galena exhibiting a
weakly orientated polygonal mosaic fabric enhanced by semi- to
orientated mica.

(T.S. 52105)
This rock may be classified as an altered and mildly sheared
felsitic (devitrified) obsidian.

Major constituents are fin~=9rained felsitic-textured quartz and
vaguely feldspar-pseudomorphous sericite. Sporadic discontinuous quartz
veinlets carry traces of ankeritic carbonate and grade into kaol initic
carbonate and late, relatively carbonate (sideritic)-rich veinlets.
Accessory leucoxenic opaques and minor traces of apatite (primary)..
are present.

This rock exhibits a vague reI ict fragmental fabri.c, with sporadic
ill-defined clasts ranging to 2 mm diameter exhibitin~ fiamme-like
(collapsed pumiceous) microtextures. Ill-defined shanij microtextures
pe.r~ist .10c.all Y•~ i~ no crystal or Ph~omponent, and
relict features are consistent with ae~ . ">ew:r;g~
VJ:.JI't~ vjD·i~.rQf·~

_~~-<.. -. ;:4
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EAF-5/1

it\i'M

EAF-7/2

170·3 M

EAF-7/3

113 -7 M

(T • S. 52106)
This is a I"eakly pyritic quartz-sericite phyll ite and l.:~BJ:.~&1ltS~.

f1·!?'~,~3Q:t!~1'fl~..£:E.~J0E[~~t:ah1.~e.d~(hyrtltfic!:tiJffy

The rel iet fabric is poorly sorted, sericite-matrixed, psammitic,
I"ith quartz crystals/crysf"r-fragments and sil icified/sericite-stained
felsitTc:obsidian and pitchstone clasts (to 2 mm+) comprising the
loose~~ Interspersed patches of relatively massive sericite
carry disseminated quartz crystal fragments. There are no detectable
shards and although these features may have been obI iterated by
devitrification, alteration and shearing effects, the rock is best
classified as a ~m*,~"tU

Fine to ultrafine pyrite is thinly disseminated throughout, I"ith
marked concentrations in the matrix, ill-defined (sheared) sericitic
veinlets and similarly ill-defined sericitic pel ite clasts. ,)t.
f.·.···""~I·a":!:t." "O''''!l:.'r:''''l' r .tf\..~...<!O.-..".&~ftt:¥,..- "i:J'ilkrf"""li.il,..:.::.~,~"" ,-....i:'-'<.#~..,' "F":i:Jc~.;;dliW-, ..'~~~2-- ,,'~:"... ' '" ~ qJ~,,", '.;" ~

(1. S. 521 oll
This rock may be categorised a.sa~~r and general features
are COns i stent I"i th a &2.~""'m.II'l,!!_?bYer

The rock consists essentially of,moulded to lava-matrixed, millimetric­
to centimetric-scale, angular ~~~;2~' I"eakly ~eA$~~
fttit£;.1f!f[Is. The majority are--;j,~ in carbonated-albitised
P1agioclase and leucoxene-stained carbonate-pseudomorphed pyroxene,
I"ith a variably sericite-stained, chloritic, perl itic (devitrified)
to feldspar-microlitic groundmass. These grade into microgranular
types analogous to the sparse matrix lava phase. Whilst rimary
compositional detail is obscured, ';., ~!1l'"
~~Ji!!"3!~t~.en~ . Staining reveals _
t e groundmass compoffi2nts, I" ere unaltered, ~K-feldspathlc

Q~JIi~~'

.. .... ." 'O:Oe1'W~-~"'~~'.
··-fflJr'tt"'·4trs'&~~~it1m4~J,~~mir~

enera features (phenocrystal, textural components) are
similar to EAF-7/2, to the ~ittle special comment is
I"arranted. Dependent on macroscopic relationships, notably the
presence or absence of coarse clasts, the rock could represent a simple
contact betl"een tl"O I avas or, alternate I y an agg Iomerate 1ava~---'--_____~_.~:..::.:::....:~-::::...:-:::..;==.v----='-'-=.;_-__--

exhibits a
a certain hybrid
differential alteration.



Pyrite is disseminated throughout as fine, weakly mica-siderite
pressure-shadowed euhedra, and exhibits a weakly banded distribution.

Both lavas reflect late calcite impregnations and calcite-quartz
veinlets analogous to the carbonation overprint in EAF-7/2.

eMS 84/11/33
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is rather featureless

Page 4

In detail, the contact consists of a millimetric zone of cherty
microcrystall ine quartz with thinly disseminated feldspar {albitised
plagioclase grains}. This may represent an intraclast or sediment
intercalation, dependent on meso- to macroscale relationship.

Main constituents are pale sphalerite, fine-grained subpolygonal
quartz and galena with accessory to minor trace proportions of
pyrite. Sideritic carbonate and semi-sericitic muscovite are minor
accessory components.

The rock is crudely banded in terms of the distribution 0.,'.'
~ .. :;;:·".'\.:~·lill~...·· rictly pale green hydromuscovite} •. ?·-ear'fl~·6¥'F;'ij/[4"ri~~6JM1'An incipient slaty cleavage paralle s

the an Ing.

(T. S. 52109)
This is a semi-massive sulphide ore, broadly analogous i8~~
E~n:t'?:as1:"!';"ry.~·t<1ClC~"eXfortlr·t:S'::"'~::El:tr.ar~~.. . l..;;;..............--.'"';-'"'~ . .,.,.. .~__.........__::.;,.'#r~;;l~

In common with EAF-3/2, this rock is banded on a sub- to fine milli­
metric scale. The area sectioned is largely uniform. One margin,
however, represents a disseminated sulphide-mineral ised impure
(argillaceous) c-b.ert with interspersed smaU-scal.e.vugs., and films of
relatively sphalerite-mineral ised fine-grained quartz.

(T.S. 52110)
This rock is very similar to EAF-9/l, but is distinctly sulphide-rich
(llmassive") i"n comparison. Planar to lenticular banding is
parallel1ed by a preferred 0rientation (directed polygonal mosaic
texture) which is relatively marked. Relatively conspicuous chalco­
pyrite occurs interspersed with the major {pale sphalerite, galena}
sulphide components. Gangue comprises < 1 to 5 Z of the area sectioned,
with fine subpolygonal quartz accompanied by traces of sideritic
carbonate.

Some chloritic zones exhibit a faint reI ict eutaxite-l ike fabric. On

this basis, t~;~~isftf!"~~@*~~.
~~:v~~

1/1 n

EAF-9/2

EAF-9/1

ii {,. 'i- M

EAF-9/3
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EAF-9/4

,Q3 M

EAF-9/7

7...1{ If .S' 11

Frequent f i ne-gra i ned ~aL1:LJ:lseudomoEPbs_afteLJd9s-paL_ph~DQ~r:'ysts

are accompanied by leucoxene-stained clots of sericite and quartz,--­
rep re sen t i ng ~te redy.h ell0<:.D'."t.a~_Ler:.romags .. (py roxene, amph i bo 1e) .
These features are accompanied by evenly disseminated leucoxenised
opaques within a featureless sericitised groundmass. Fine-grained,
incipiently quartz-sericite pressure-shadowed pyrite is thinly
disseminated throughout. Minor traces of pale sphalerite are present
as microscopic clots in rare discontinuous quartz veinlets.

(T.S.52113)
This is a weakly sheared~,@~~"~"consistingessentially
of stressed, sub- to mil imetric scale ~regates of side.rj.t.i..c
carb~~_in a ma~,~,ix of sericitic hydro~_~L~<::__oy}!e.

Carbonate is variously microcrystal 1inc to fine-grained,granular to
sparry and sUbradiating. Interspersed sericite aggregates are weakly
sheared and generally featureless. Fine-grained pyrite is thinly
disseminated throughout. Accessories include thinly disseminated
leucoxenised opaques, fine-grained zircons and traces of apatite.
These features indicate an .eL~~!l'!Z:~eSmr and micro­
and mesoscopic characteristics are consistent Wit a sericitised and
carbonated perl itic obsidian.

There is some vague microtextural evidence that this rock was primarily
a welded ignimbrite, notably sporadic rel ict fiamme-l ike textures in
the sericite aggregates.

(T •S. 521 14)
This rock is compositionally similar to EAF-9/6 ~1!Z~~~
~, but is relatively sericitic in comparison, with a relatively
~d slaty cleavage. The bulk of siderite is fine-grained and evenly
disseminated. Minor irregular recrystall ized veinlets are present, and
there is minor development of "nodular" carbonate analogous to that
in EAF-9/6. Accessories comprise conspicuous very fine leucoxenised
opaques, traces of quartz, minor traces of pyrite and rare microscopic

jIR':i::a;14Y!!,1<~!t:!4'?~!I!v~

This rock exhibits a vague B!!itz!pilhiilJ.M':-'!f§fJ with i 11-defined
ser i c i te-quartz-pseudomorphed [eLdspaL.mi.~r:Qpll!:'l"cQ:'''!..sina matr i x
carrying vague but ubiquitous sericitic "ghosts" of feldspar microlaths.
~...!3l~!lt",<a--r.1¥J1m~!t1i'1!£!];!!~...:maL1i'i::::tW~4r~mnm.I'PW
Primary composition";;! detail is obscure, although the absence of rel ict
phenocrystal quartz is consistent with a felsic-intermediate
(leuco-andesitic or trachytic) facies.



(T.S.52115)
This rock may be classified broadly as anlJ!!ere~3JOYfJflYf!l

The conspicuous evenly disseminated &?n~'4i?a:~'a~ ';' "1'0':.'.'1'
....eS"6i"!!'.~·I:l;:lSfl:'.gcalcite-stained albite and calcite-sericite + albite)­
~~ucrgmorph~d ?sanidine in near-equant proportions. These are­
embedded in a fine-grained felsitic (devitrified) groundmass of
sericitised feldspar and subordinate quartz with minor calcite and
thinly disseminated leucoxenic semi-opaques.

Sparse calcite-quartz veinlets are present. This rock is
incipiently sheared. Rei ict features are consistent with a semi-
ch ill ed 6fil'i."t·j'e3in~f¥i\?!Q'

(T.S.52116)
This is a semi-massive micaceous~with affinities to
EAF-3/2, 9/1 and 9/2. Major constituents are pale sphalerite, galena
and fine-grained white mica~ Accessories comprise chalcopyrite,
pyrite, locally conspicuous fine subpolygonal quartz and minor ankeritic
carbonate.

I
I
I
I
I
I
I

EAF-9/8

2.60'5 M

EAF-iO/1

Crq·'L M

Page 6
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EAF-lO/2

/38 M

The rock is lenticularly to planar banded, with lenses of pale brown
sphalerite interspersed with relatively continuous fine-grained
galena-mica bands, and is weakly concordantly sheared (phyll itic),
with consequent partial remobil isation of chalcopyrite into
discontinuous films.

(T.S.52117)
This disseminated to ~~~1·~~~~~arelatively
pyritic galena-sphalerite assemblage with a composite gangue of
sericite, calcite and varying proportions of quartz. This rock is
relatively sheared (phyll itic) in comparison with EAF-lO/l and is
rather crudely banded.

features
"~~C';!,,!lb~llJt! 'fa.. Clasts are poorly defined,

bu en 0 e out Ine eucoxenic stainlngs. Sulphides are
largely interstitial to these features, but also impregnate the clasts.
Alteration is differential in part, with clasts tending to exhibit
sericite- and sericite-quartz assemblages, contrasting with a
relatively calcitic matrix. General features are consistent with ~

(altered/mineralis~d. sheare~~ith~~ff~hprimary
cClrnf'9s.L.t!.Cl--r1a 1 deta iIi s 0..t's.s':'red.•__

Sphalerite is colour-variable, from pale through mid-brown to red-brown,
with a certain tendency to banding in the variations (and inferred
Fe-content). Pyrite is of metablastic habit, occurring as relatively
coarse, weakly pressure-shadowed subhedra.
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EAF-ll/l

/t4-·1M

EAF-ll/2

7.-J..{'~11

RP-194

(T .5. 52118)
This rock is a~~~~~~~~Ofthoroughly sericitised
felsitic (devitrl ied glass) volca~jcand cherty argillite and~g
~:,jy;rw1;f11iflle;~!If'"~~~i.·:I.

The vol_canjcJs rep!esented by. d i mens iona]ly ()r ientatedsubc.to
mi (YIme.t.':..i c cl asts an·acoarser_'~rafis" of per vas iv~_le.u.c()2'~'""-=.
stained seriCite-rock ··(pale- yellowish--in hand specimen), variously
f';"tureTes·sto·weai:'TYfelsitic-textured, or carrying thinly
disseminated quartz and altered(carbonate-quartz-pseudomorphed)
feldspar phenocrysts.

The matrix consists of sericitic kaolin-illite (grey in hand specimen)
with subordinate to minor closely intergrown microcrystal 1ine
quartz, thinly but pervasively disseminated fine silt-sized clastic
white mica flakes, and rare silt- to fine sand-sized quartz grains.
In common with EAF-2/l, the matrix is locally vaguely vitroclastic
on a microscale, and appears as isolated intraclasts within the clasts.

This rock LLweak~LPyritJ.5, with fine to ultrafine particles
concentrated in the matrix and locally conspicuous in thin shaly
partings with accessory traces of galena. Minor sideritic carbonate
impregnations are related to thin discontinuous carbonate-quartz
veinlets.

Flow-o~~~2().L>:La[1lJ'~~ofquartz and sericite exhibit
sideritic carbonate-stained sericitic selvedges. These features are
accompanied by variably sericite-carbonate-altered phenocrysts of
sanidine, supplemented by minor leucoxenic sericite-pseudomorphed
ferromag (?pyroxene) phenocrysts in a thoroughly sericitised
indeterminate microcrystalline feldspathic groundmass with a vague
reI ict trachytic (flow-orientated feldspar-microl itic) fabric.
Sporadic recrystallized carbonate veinlets complete the alteration
assemblage. Conspicuous fine to ultrafine leucoxenised opaques are
incipiently impregnated with (minor traces of) pyrite.
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BP-l

DUG CqT 6 ~

SAr'lPU~ Dlll

ef'/ 5"010 cF

Ij"ANS (J'LAK

BP-2

As A£,OVE

BP-3

eU~N~

YEA J(

Minor angular to subangular xenoliths of impure (sericitic) chert,
and sparsely disseminated ill-defined sericitic pseudomorphs of
feldspar crystal fragments are present. Fine to very fine, weakly
sericite pressure-shadowed pyrite is disseminated throughout.

(T.5. 52121)
This rock may be classified as a ~~~rr~~ffi;;~I~~111~
eu;artz" ...~~R

The rock is crudely banded in the distribution of granular to euhedral,
medium-grained quartz grains and aggregates which occur interspersed
with semi- to near-massive weakly pyritised pyrrhotite. Banding is
emphasised by the distribution of fine-grained (10-200 ~, mean 60-70 ~)

cassiterite which occurs in thin spongy lenses variously intergranular
to pyrrhotite and included in quartz.

Accessories include films of siceritic carbonate, traces of chlorite,
minor spongy patches of chalcopyrite, thinly disseminated arsenopyrite
euhedra, and minor traces of stannite.

~.g.. "."'..r'. '''It.::li'..... ".,"i3"'."..+~ -.". ". *."".-._.:I!"!f'!'.' .....•.~... ·".t~",.7.. ',-",,",.=>.,.• ,.~~~~"" •... ,,,,... .,.,.......... '."'"A~'~"7
................... > ...•....... '~_ ",'",'"',---, ,--,,\-:90 ~ '", "',', fl~-~'lE:•.it "" - ,~~,' ,t~r'n -:>Qt:.- '",' '.

~'t~~zrt~~~~1~~ri~~~~~~o-;;~t'on f i~?d"'~:i:t i~~~h~s:
it could be interprete~representing a vein-type or metasomatised
carbonate paragenesis.

(1.5. 52122)
This sample represents an alt~red microgabbro. It consists largely
of vaguely pyroxene-pseudomorphous fine-grained actinol ite and
plagioclase-replacive untwinned albite with subordinate fine epidote.
Evenly disseminated magnetite and leucoxenised ilmenite represent
the primary accessory opaques, accompanied by traces of apatite.

Chlorite, minor fine pyrrhotite, and rare grains of green schor 1
complete the alteration assemblage. Texturally, this rock is weakly
sheared-hornfelsic, with a faint but diagnostic relict "doleritic"
(medium-graine subophitic) fabric. Chlorite is retrograde after
biotite, in part at least.

ft',e" ""'''f''i';f''''''.'''._e. "....... -""'"n -"",...~ If::i''l:'l>:J!'!'-'''.'''''CfU-''''''!l(. . .. ., ::2&Kr,er-1"""-"-;;;<;'~:t1't'<J.l'l" '3"l~x-!" ;;·":'t,:;:L...."Sf~;,;~~~~,,~!Q ~ti~,fJ.,,";;;"b
e inferred aI8,te~~pf~~~fe'sfacies contact alteration is

not inconsistent with potential tin mineralisation in suitably
reactive host rocks. This rock also represents a relatively competent
facies and thus a potential host to "epigenetic" Au-mineral isation
(assuming relatively incompetent country rocks) analogous to that
developed in dolerites and iron formations in, for example, the
Kalgoorl ie, Pine Creek and related situations.

Major constituents are microgranular quartz, conspicuously disseminated
fine relict phenocrystal quartz grains, and subordinate to minor
sericiteconcentr,atedin Clots of irregular to angular shape and ranging
;;pt0-~'-few-m i IT im;;: t re sed ,'ame Fe r •



~!rr~jtrr~J~~Ej~Hft¥~~~~%1~r~~~~~r!- f ~~:r
textural detail negates detailed classification. The alternatives
would be a tuff lava (i.e. a clastic- or flDw-brecciated lava) or
a 1 ithic-crystal tuff. Alternately, the fragmental aspects may
simply reflect devitrification-induced "autobrecciation".

I
I
I
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D. Cowan, B. Sc.
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EAF-3/1

EAF-3/2

EAF-9/1

1800(;3

REPORT eMS 84/11/33

Mineragraphic Notes

(P.S. 52103)
Exhibits a disseminated vug- and fracture-controlled assemblage of
chalcopyrite and sphalerite with thinly disseminated an- to euhedra1
pyrite (mean 50 ~) and a 1ittle fine-grained galena.

Sphalerite, chalcopyrite and galena are typically fine-grained, with
occasional irregular simple and composite patches to a few millimetres
diameter. Sphalerite exhibits incipient development of cha~_ORy[j~

exsoJ.u~tLo_n--"-lebs. Pyrite exhibits micro-inclusions of galena and
chalcopyrite and is variously discrete or enclosed within the base
metal sulphide aggregates.

The host rock carries thinly disseminated ultrafine pyrite of
"syngenetic" character, supplemented by isolated discrete to loosely
clustered framboids.

(P. S. 521 04)
Exhibits semi-banded, weakly directed, medium-grained, polygonal
mosaic-textured aggregates of ultrafinely chalcopyrite exsolution­
stained sphalerite, galena, and pyrite.

Pyrite is an- to subhedral, typically enclosed within, and marginally
corroded by, galena. These effects appear to reflect weak granulation
of formerly sub- to euhedral metablastic pyrite. A minor proportion
of the pyrite exhibits a highly corroded poiki1 itic-skeletal habit.
Elsewhere, pyrite exhibits sparse micro-inclusions, crudely zonally
arranged, of galena and rarely chalcopyrite.

Minor blebs of chalcopyrite are interspersed with the mosaic-textured
sphalerite-galena intergrowths. Isolated blebs of tetrahedrite­
tennantite are similarly distributed. Extremely rare blebs of luzonite
appear to be of supergene chalcopyrite- or tetrahedrite-replacive origin.

(P.S. 52109)
This ore is texturally similar to EAF-3/2, altho~gh relatively banded,
s i 1 i ceous, and weak 1y pyr i tic in compar i son. Mi'i,~"components are
sphalerite, galena and quartz. Accessory chalcopyrite and relatively
conspicuous tennantite{-tetrahedrite) are largely restricted to thin,
relatively sil iceous interband~as is the bulk of the thinly
disseminated euhedral/weakly poikil itic pyrite.

Banding is developed on a sub- to fine mill imetric scale, is mildly
contorted and, mesoscopically, is defined largely by the distribution
of galena. In common with EAF-3/2, BID'~xhibit a wide sizing
range, but are medium-grained overall, with a mode~~.
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EAf-9!2

EAF-9!3

("'1- .... 1-

EAF-IO/1

(P.S. 52\ \0)
A relatively massive, banded, polygonal mosaic-textured/weakly
directed Pb-Zn(-Cu) ore, this section exhibits a galena-sphalerite/
accessory chalcopyrite-pyrite assemblage analogous to that in
EAF-3/2 and 9/1.

Banding comprises an alternation of relatively massive galena with
composite (galena-sphalerite) units and is enhanced by the
distribution of fine-grained (mean 75 ~) euhedral, weakly poikilitic
pyrite and chalcopyrite.

Tetrahedrite(-tennantite) appears in minor traces only as ovoid blebs
(mean 50 ~ in galena. Pyrite is incipiently microfractured. There is
minor development of remobilised galena in the form of discontinuous
high-angle discordant veinlets with interspersed films of carbonate
and quartz.

Pyrite exhibits minor chalcopyrite micro-inclusions and tends to be
incipiently chalcopyrite pressure-shadowed where relatively coarse­
grained. Accessory traces of galena and sphalerite appear as isolated
micro-inclusions in pyrite and as isolated fine-grained intergrowths
with pyrite-intergranular chalcopyrite.

In comparison~with EAF-9/1 and 9/2, this assemblage is distinctly

~~~~
(P.S. 52116)
The sectioned area represents a coarse band of near-massive
sphalerite with interspersed films of galena and pyrite­
chalcopyrite lenses.

Sphalerite forms fine millimetric-scale lensoid masses with interstitial
galena or, elsewhere, in a centimetric zone, pyrite-chalcopyrite
composite aggregates. These features grade marginally into galena­
chalcopyrite composites and locally into discordant/discontinuous
chalcopyrite (~ galena) films.

Microtextural relationships are similar to those noted in the EAF-3
and EAF-9 "orezones", with the base metal sulphides essentially
polygonal mosaic-textured and pyrite weakly poikilitic-subhedra1
("metablastic"). These textures are metamorphic in origin.

This sample exhibits minor rei ics of "primitive" or primary sulphides
in the form of isolated par:.tLy recrystall ized pyrite framboids
and [!)jcr..Qsco.plc,pa,tches_ of co 11 oforiii~'mi crote'xtur-eagaTeria-~'sphiJl er i te
(£Pyrite) intergrowths. ~ ~----'~'- ~"-- -"--~-' ---_._-_ ... --"-~~., - ---



D. Cowan, B. Sc.

(P.S. 52\ III
Exhibits crudely lensoid. to spongy irregular masses of sphalerite
studded with poikilitic sub- to eUhcdral, mediucn-grained pyrite and
with accessory proportions of galena and sphalerite.

This rock exhibits sporadic late microfractures with associated
fine-scale granulation of the sulphides, notably pyrite. In common
with EAF-9/3, the assemblage is relatively pyrite-chalcopyrite-rich,
although sphalerite is rather ubiquitous.

180067
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Supplement

Following a telephoned request from R.H. Roberts, selected offcuts of

carbonate-bearing drill core were tested qualitatively for manganiferous

carbonate.

Samples EAF-7/Z and EAF-IO/Z were selected as representing calcite-impregnated

altered volcanic and calcite-gangued "massive" sulphide respectively. Samples

EAF-9/6 and EAF-9/7 were selected as representative of sideritic alteration zones.

Small chips or dental drill-extracted powder samples were tested using the

permanganate test described in the attached notes. All four carbonates gave

strongly positive test results and were thus confirmed as manganiferous.

Subsequently, the two mangancalcite-bearing offcuts·were examined in UV light.

These proved non-fluorescent in indirect confirmation of the apparently

substantial Mn-content.

These results tend to confirm the analogy with Rosebery, where the compositionally

variable carbonate mineraloy includes manganiferous types (mangancalcite­

kutnohorite, mangansiderite).

It should be noted that this interpretation is supportable and largely

dependent on field- and petrological data. Manganiferous carbonates are widespread

in N.W. Tasmania in a wide variety of geological environments (including,for

example, Ordovician dolomitised limestones and Devonian granitic veins/replacements).

D. Cowan, B. Sc.



"PERMANGANATE" TEST FOR MANGANESE
180070

a) Use of acids other than HN0
3

may produce an indifferent
result.

heated
to cool

b) As a guide to quantities, a match-head sized particle
of a weakly manganiferous carbonate dissolved in a 2 em
column of acid in a 15 m.m.I.D. test tube will give
reliable results.

1. Dissolve a small quantity of the mineral in HNO"
to boiling. Remove test tube from flame and allOw
slightly (and/or until effervescence ceases).

d) With a little practice, this test can be used as a semi­
quantitative guide to Mn-contents of relatively soluble
phases, .notabJ y carbonates.

e) Weakly manganiferous carbonates (notably calcite) may
fluoresce in UV light. The range of fluorescent carbonates
is strictly limited (high Mn-contents "quench" the
fluorescence).

c) It is preferable to place the bismuthate powder on the
inside-top of the test tube and to get it into the solution

. by tipping the tube to a near-horizontal position. Instant
addition of excess bismuthate will produce a deep brown
colouration which will mask the permanganate and may
require settling of precipitate.

2. Add a small amount of sodium bismuthate to the solution
(with the spatula). Strongly manganiferous solutions will
be indicated by an immediate dense purple colouration.
Weaker solutions may require addition of excess bismuthate
to cessation of effervescence.·

Dissolution of manganese or manganiferous material,
oxidation to permanganate ion, giving a rapid diagnostic
colouration to aqueous solution.

1. Pyrex Test Tubes

2. Spirit or Bunsen Burner

3. Test-tube Tongs

4. 50 %HN03
5. Sodium Blsmuthate (NaBi0

3
) powder.

6. Small spatula (pref. nickel or nickel-plated)

Notes

Method

Pr i nci pIe

Equipment
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PROCEDURE, [Stage 1 I
Treat Rock chip with A.R.S. for 30 seconds,

then wash with distilled (if possible) water for 5 to
10 seconds.

Alizarin Red S:- 1 gm of indicator in 16 fluid
ounces (425 cc) distilled water, containing 3 cc of conc. HCl.

(;30% NaOH solution. for stage 2 only)

;'

180071

NO c6LOUR

NO COLOUR <£)
DOLOMITE

ANHYDRITE

I
NO COLOUR

STRONTIANITE

RHODOCHROSITE

MAGNESITE

SMITHSONITE

ANHYDRITE

SIDERITE

PURPLE <!V
ANKERITE

I
PURPLE

DOLOMITE

RHODOCHROS ITE

MAGNESITE

SMITHSONITE

RED BROWN

CERUSSITE

CERUSSITE

STRONTIANITE

sample B or C with equal volumes of A.R.S.
~ for 2 minutes, C for 5 minutes, and wash

I Stage 2 t

WITHERI'I'E

ARAGONITE

DEEP RED Q0
CALCITE

I
BROWN TO BLACK

SIDERITE

I
DARK PURPLE

ANKERITE

To distinguisll Dolomite and Magnesite, boil original
sample in A.R.S. + 5% NaOH solution for 5 minutes.
Magnesite and also Smithsonite, stain purple,
Dolomite does not.

.........- _ .

NOTE:

RESULT

RESULT

Boil
and 30% NaOH;
as before.

CHEMICALS

~
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Notes on carbonate staio tests are attached.The method outlined may be
simplified to a major degree with a division of carbonates into three major
groups, notably calcites, dolomite-ankerite, and "siderite".

••••••
I
I

•
I

•
I
-.
I

••
I

•
I

Chemical s

Method

Notes

180072
FIELD TESTS FOR CARBONATE

1. Di lute HCI (10% - 15%)

2. Alizarin Red indicator in weak HCI solution
(refer accompanying sheet).

a) Apply Dilute HC1:

Strong effervescence indicates calcite.

Weak effervescence indicates dolomite-ankerite.

Nil effervescence indicates "siderite".

b) Apply ARS solution to a separate (fresh area) of
calcitic-dolomitic aggregate:

Rapid deep red stain confirms calcite.

Slow generation of deep purple stain indicates
ankerite.

Very slow generation of purple stain indicates,
dolomite.

Siderite will stain extremely slowly, particularly
on scratches, if impure.

"I. This test may be supplemented by the test for manganese,
permitting further subdivision into calcite/mangan­
calcite, dolomite/mangandolomite, etc.

2. For most intents and purposes aragonite, witherite,
strontianite and cerussite may be ignored.- .

3. Certain impure (calcareous) siderites are weakly
soluble in cold dilute HCl and may give a purplish stain
with ARS solution. There is little practical benefit
in distinguishing these phases from broadly
compositionally similar ankeritic carbonates.

4. Sideritic carbonates, if relatively massive, are
generally distinguished by relatively high S.G. (3.7+).
The only exception is magnesite, which Is strictly
insoluble in cold dilute HCI.

5. Stains are best observed under a stereobinocular
microscope to delineate two-phase aggregates
(e.g. composite veins, overprinting veins, partly
dolomitised limestones, etc.).
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Notes cont.

180073
- 2 -

6. Dilution of the Hel solution may be required to
successfully delineate dolomite-ankerite from calcite
on the basis of effervescence alone. Alternately
(and preferably), the ARS solution should be used as
a standard procedure.

7. These tests are applicable to sawn slabs, drill
cores and massive aggregates only. Use of fine
particles and powdered materials will yield suspect
results.

8. Field determinations should be confirmed by petrological
data, at least as a control measure.



I~~

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

a)

b)

APPENDIX 3

Drilling statistics Log

Summary Drill Logs

ESB-l

EAF-l to 14

18007 11
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I
BROWN'S DRILLING STATISTICS

I
I

DDH Collar Collar Commenced Finished DIR Depth
AMG Local DECL

ESB 1 377811.88E/ 40m Husk 14/2/84 23/2/84 287 MN/ 188.00

I 5384705.05N Rd -450

EAF 1 5384562.94N L5250N 15/6/84 28/6/84 2700 84.4

I 377719.88E 4956E -450

EAF 2 5384531.73N L5400N 29/6/84 8/7/84 2700 132.4

I
377679.81E 4924.5E -450

EAF 3 5384606.63N L5290N 10/7/84 23/7/84 2700 95.6
377717.79E 4946.5E -450

I EAF 4 5384606.50N L5280N 23/7/84 28/7/84 2690 65.6
377718.18E 4947E -470

I EAF 5 5384578.03N L5240N 29/7/84 1/8/84 2700 52.1
377648.39E 4882E -450

I EAF 6 5384638.69N L5320N 1/8/84 9/8/84 2700 102.4
377744.63E 4967E -450

I EAF 7 5384595.85N L 5280N 12/8/84 23/8/84 2700 186.9
377760.82E 4992E -450

I EAF 8 5384673.71N L5360N 24/8/84 30/8/84 2700 106.00
377769.10E 4984E -450

I
EAF 9 5384633.22N L5325N 31/8/84 18/9/84 2700 262.00

377793.78E 5017E -450

EAF 10 5384664.52N L5360N 21/9/84 9/10/84 2700 256.00

I 377811. 73E 5030E -450

EAF .11 5384746.91N L5400N 11/10/84 29/10/84 90.5 313.6

I 377630.08E 4831.5E -600

5384704.92N L5360N 30/10/84 13/11/84 285.4EAF 12 900

I
377629.29E 4836.5E -600

EAF 13 5384666.75N L5320N 14/11/84 24/11/84 900 240.00
377600.94E 4816E -590

I EAF 14 5384595.34N L5280N 27/11/84 17/12/84 2700 334.5
377761.90E 4993.8E -540

I
I
I



I~~

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

HANGINGWALL

Ec

Ec-B

Ec-S

Ec-M

HOST HORIZON

Ch/Vc/S

Ch

B-S

Vc

Vc-B

Vc-S

Vc-M

Si-Vc

Vc/S

I

180076

DETAILED GEOLOGY LEGEND

Glomeroporphyritic Quartz-Feldspar Porphyry

Siliceous Porphyry

Lapilli Tuff
(A Volcaniclastic Breccia (Vc-B) commonly occurs
adjacent to Pc-L)

Grey Siliceous Porphyry (commonly within Lapilli-Tuff)

Undifferentiated Epiclastics

Epiclastic Breccia

Epiclastic Sandstone

Epiclastic Mudstone

Undifferentiated Cherts, Volcaniclastics and Shales

Cherts (or cherty units)

Predominantly Shales (both well bedded grey/black
shales and massive black shales)
Predominantly Volcaniclastics

Volcaniclastic Breccia

Volcaniclastic Sandstone

Volcaniclastic Mudstone

Siliceous Volcaniclastic

Mixture of green and grey (? shaly) volcaniclastics with
possible minor shale units

Predominantly Grey Chert associated with Sulphides (incl.
lenses of massive sulphide) - "Exhalite Unit".

Massive Sulphide



FOOTWALL

MIXED FOOTWALL-HOST HORIZON UNITS

(NB Footwall lithologies commonly occur within the host horizon
sequence)

Siliceous (cherty) nodules in

- Co • (Mn) rich unit commonly
fuchsIte
product of volcanic

: Volcaniclastic Breccia containing D-P fragments

Cherty Pyroclastic Ash
an ash~sized matrix

Cream coloured Sericite
associated with minor
- probable alteration

Green Porphyry
- predominantly quartz-feldspar porphyritic lavas (and

associated pyroclastic phases)
- andesitic to dacitic in composition

Pyroclastic ash with a quartz porphyry texture

Intense foliated texture (? eutaxitic) in Pc-A

Pyroclastic Ash (Ash Tuff)

180077

Composite Breccia of Gr8en Porphyritic Lava and Shale
fragments

Pyroclastic unit consisting predominantly of green
porphyritic (? lava) fragments:(? hyaloclastite)
- typically foliated
- with increasing chert component G-Pc grades into G-PfC

Composite Breccia of Green Porphyritic Lava fragments and
Grey Chert

Fine-grained Non-Porphyritic Volcanic
- typically buff-green colour (7 chilled lava phase)

B
\D-VC-B!

IG-PfCI

\G-PfS!

IG-PC I

Pc-A

Pc-Aq

Pc-Ap

C-Pc-A

(\"0

I~
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HIGH-GRADE ALTERATION ZONES

180078

ALTERATION

LOW GRADE ALTERATION FEATURES

SYMBOLS:

Pb-Zn-co3 :

Silicification
Strong Sericite Alteration
Strong Chlorite Alteration
Carbonate Alteration
Iron Oxide Alteration
Iron SUlphide Alteration
Buff Colouration
Presence of Fuchsite

Zinc-rich stringer zone alteration. Veins of grey
chert and sphalerite (minor galena and chalcopyrite).
Associated intense chlorite-sericite-leucoxene
alteration (pale yellow-green colour). TypicallY
within G-Pf.

A peripheral style of alteration adjacent to stringer
zone alteration (S-Z). Varies from diffuse grey
siliceous veins (with ultrafine pyrite) within green
porphyry to a composite breccia (G-PfC) appearance.
With decreasing intensity it grades into mild Fe, Si
alteration.

Nodular carbonate alteration typically associated with
diffuse Pb-Zn mineralisation. Peripheral effect of
this type of alteration (A:Co~) occur in several
holes. Generally occurs withIn pyroclastic ash
(Pc-A).

Black chlorite-sericit-pyrite alteration. Often
associated with chalcopyrite-pyrite veining
(A:Py-Cl-Cpy). Has been recognised within green
porphyry and pyroclastic ash.

:

:
..

..

Py-Cl

Py-Si

SYMBOL

S-Z

Si
Se
Cl
Co3
Fe
Py
Buff
Fu

~

I~
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AN LIM DN NGLOAUSTRALIA A AMERIC ITE
( p:~e IDRILLHOLE LOG 180079Summary Sheet

DRIUHOLl n ..
PROJECT PINNAe .... t:s AREA C':L.. 5/63

S'3~'f~"5,o~N
DEC LN • 1'87'/1 (II RL 4Q'l,'11

DH
CO-ORDS 517o;>,ll,g!l'E: - '+5. AZIMUTH No. CSI3 -I

DAn / DAn
2. 3/"-/~ If

DRILLED DRILL
COMMENCED / ,/-/'J.. 11 'f COMPLEYID IV "V~ RI..AND IIG \11I- 'J.. '>0

Non Corln. to: 0-7 ... HQ Cor. tOI I - "2 30 .... NQ Co,. to: 'l3-Hlr;.... aQ Co,. 101 EOH 16'11...
SURVEY DATA Instrument I

Dlr," DICLINATION AZIMUTH DIPTH
DECLINATION AZIMUTH

nco" 0.- Unco" Corr

0 - 'fS -;.(17" MAl
/ fill - ll.s·" 2.111" nlll

LOG SUMMARY

MINlRALIZATION
lOCK TYPE

Str'· Gr.d. Int.rI.dl~)... width (Co,r

0-7 No (ore.

7 - 59·5 1J~~ (. f'<.-L)

,-;9... : ~ - I 0 .
( <./ ( .... L)

1"1 - ,f'S"" i- t / 6 C '" JJ Jh.

--J L-K- <u-tJ-.
PJ1 ,. V

1. r •
~q"-II j'cie. -_..b••

I • lJ. 1.. Q, .t. - J. P. Pf, SQ'<;-7/ V. 'I11.-r P, IfspL/b~1,.

~ Ac1A.L C. fl.·A ,,). '1' 1.1 Y.
~.

•

...~ I V, "P IiJ 1. cJ..1.Y l!. .
7/- g').. g '}~ - .. J h11 V' •• [B-P 7/ ~~'If ~ P. I. -- .....

r. V c....l: ~
l" YO, . . , JI P.:}, ~ e...:.... .~

f!';J../f - 9'1'8 ",II ,I . v' ~ l..4 jI f'L.

{ C·P]: A :{J<--jV~ fI .• f'

trq.g - 10-' .k.uu.. -~j' ,., (6-Prf .) 9'1 -IS'~ 1'J'"Yl-". ve ;,.,0/
~ 1 •• V J 1',,/<:.,,1.1 61'/·....4107 /11: , J,. -, ---.M ~ .
~-.1: ,,1 'V. , !), t, . ( C.·Pi: A' Fe Si) " 1:"

1').1" - 1'1. '!> M~ of e.kJ;-fv jJ ./.. (Ct./Ve IS) It'it IS'O : I~":-

/2..3-13H P J '1....J4I,. 1. .lJ, . DI: /- 0, P. J. ~.~

'( &-p'~: 1\: P,,·.5;)
,

.
~3H /3$ f:.

;/.~ '" ~A, . l cJ
- 'Ie 0/.- ~ (G.-Me., A:. fv.S:'

13J' 16 If- a..1>0. 1. .-..-.d.~ £.. 1. J
".Vl;.1: . (G"Pj'fj: py.S;

/6'f - Il?f{ A. l ~ .P. IP. I.' J
-
~ (&-PJ' A: Frz S:).........

,

Signature /(ri.ffYl.,r Date {/r/8''f
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•••••
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ANGLO AMERICAN LIMITED

I
\ AUSTRALIAN 1,::-DRILLHOLE LOG

1
180080 1

Summ..ry Sh••t
PINNACLES DIILLIlOU ....

'ROJICT 5/63 Pt 4 AUA DOH

CO-ORO~13H~?~8~4N OEC LN •
270 0 MN 469.21

DH
EAF-l_450- AZIMUTH RL No.

D.'. 6 84 D...n 28/6/84 DIILLlD LONGYEAR D.tU BBS -1
COMMINClD 15.. COMPUTID IT 1.0

N•• c.,......; 9m HQ c.,•••• 45 NQ Core to: 83.4 aQ C.t. tal EOH 83.4

SURVEY DATA Inltrument.
D1eUN...TlON

"'ZIMUT" DI""
DICUNAfiON ... ZIMUT"01"" ncorr ...

Collar -45 270
R"l 4 45.5 269

LOG SUMMARY
MINI....UZ...TlON

lOCI[ Tnl
. .

o - qm Nn

9 -23,1 Epicla~_~icbreccias and. '- .
volcaniclastics (Ec).

3.1-39. 6~ Epiclastic breccia with large
shale fragments (Ec-B)
34.1-39.65: quartz/sericite alter, tion

39.65-83. Pyroclastic lapilli-sized breccia

(lapilli tuff) -(Pg-L). Dark greE n
porphyritic fragments and pink .

. siliceous fragments. Varying
degrees of siliceous alteration •

. 39.65-43.0: quartz/sericite alter. tion.
3.6-84.4 Cherty Volcanislasti~ (ChIVc/S) 84.3-84. 4 PyritE layer

,

...

Sinnature Jl.jll?~ Date uhlftf.
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AUSTRALIAN ANGLO AMERICAN LIMITED

~DRILLHOLE LOG 180081 of 1
Summory Sh••t

PROJECT EL 5/63 Pt 4 AREA PINNACLES
OIILLNOU ""I

DDH

377679.81 DEC LN er 2700 RL 465.53
DH

EAF-2CO-ORDS<;lR4<;11 .71 -45 • AZIMUTH No.

DATI DATI
8/7/84

ollLUD LONGYEAR OIILL L/Y 38COMMIHCID 29/6/ 84 COMPLITID If 110

N... C.,I.. tea 6m HQ C.... t., 57rn NQ Co,.. to: 132. 4rn IQ Co..... IOH132.4m

SURVEY DATA In5trumentl

DIP'"
OfCLlNAT.ON AZIMUTH DI""

OICLINATION AZIMUTH

" nco'" 0"

0 i. IU -4:>

ll? 4 ·?/;R <; _4/;

LOG SUMMARY
MINEaALIZAnON

lOCK lY,.

o _ t: >J~ "~ro
'.

t:_?n /; 1<'~;",'"c+-;", - .;" 11<'",_H I

I:>n /;_l? 1<'r", L ~i' ;n '"

"lnnnp

l?-lQ Un1 ro,,~; ro' ~~ .. ; ro H....proroi'" IUro-H\

1'1-4<; <; l'l i li T.,,~;" i Tnff (Pro-T.\

45. 5-64 4 Ch~ ... ~ "~'",,,ni,,,',,,,+-i,,,s and sh",loc 47 7 47 8 Massiv Purite

(Ch/Ve/S) • 47.8-47 9 5erni-rn ssive

- pv-Snh

48.5-64 4 Dissern py and

minor Boh/Gal<l.

64.4-82. Cornoosite breccia of chert and 65.· -70 5vnaen atie Pv-

oorohvrv (G-PfC). rich 0 atehes

. (f'30i)

82 -857 Gree"n oorohvrv (G-Pf) - chert veins

85.7-92.5 Cherts and volcaniclastics (ChlVc)

'12 <;-'1<; <; ,; +-0 • '" nf chert and norr hvrv (G- fC)

'15.5-107.' ",. nn ....nhvrv (G Pf) finearained

and dark areen

1n'7.?-ll3 u; ~ ...._~ of fine··arained volcaniclas t-ics

and shales (Vc/S)

11l-17,78 roo oorohvrv-fractured aODearance

•.• ;+-.. C'n1 "p ....iroit... nv .... ite and sil' ca

,,1 ' ; ~n (r.:-D i' oJ, • ,.~ ':l l'le, Pv Si'

Il?'7 R-1?R Un1 ro",n i ",1 ",,+-i "''' ann shales (Vc/5)

112R/;-112 14 r.: ..........n .. (r.:-Pf\ -
, . ..

Signatur. ,#/JI) U. Dat. '1. '!.hfgif
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" ____ .1Wi , - --"'-. AUSTRALIAN ANGLO AMERICAN LIMITED IPuge I1

DRILLHOLE LOG +180082
of

Summory Sheet

PROJECT EL 5/63 Pt 4 AREA
DlILUIOli .....

PINNACLES DDH

CO OaDs.- 377717.79 DiC LN _450 ; 2700 DH
- :<QA<;OI> 1>1 AZIMUTH RL 471.25 No.EAF-3
D"n

10/7/84
D"TI

23/7/84
DIILLID DIILL

L/Y 38COMMINCID COMPLITID II LONGYEAR IIG

M•• (8,,1..... 1m HQ C.r. It.. 23 NQ c.,. tel 95.6 IQ Co,.. tv, iOH 95.6

SURVEY DATA Instrument.

DIP'"
DlCUHATION "%IMU'" OI.IH

DICUNATION AZIMUT"• ... ...
0 ·4~ :lIU MN

LOG 5UMMAaY

MINnALlZA"ON
eoel UPI .

o - 1
,

Nn ('nr.,.

1-3.2:> Pyroclastic ash (Pc-Ap)

3.25-15.2 B1 UP-arpv • ",no wi ...h

Vol,..",ni";lastics IExl 1< ? "_II " Minnr T'" _<:nh

11 1>7-1<; ,. Vn1,..",ni,..1",,, ... i,.. d", Iq I>q_l1 II> " " "
. with nvri te f;"", 'II .6-13 11 Pv 1 ",nn

.e. - 1!l

15 2-29 <; ,... unl,..",ni,..l",,, ... i,...m,,"'~"~,,,.,.lv,.._M\

21i 2-2q Ii. inl"'ro",<:on ",i1',..'i"",,,,"'n. ..

29 5-37 . ror.,v ,.,i-,.,r.... wi ....h "'11 1nh, op", IRyl· 12<) 'i-37 V.,in .. "nc .~ ",

nf Pv-!':nt ",1%

37-38.5 Massive sulnhide IEx-MSl 37··38.5 ..~~~·i.ve ',,1 nhi 0.,.'

- coarse arained I)lmml and lavere Pv/Soh/G, l/Cnvl >6( %

38 5-40.~ Fine-~r~'non hllf'f'··"n1~.. ron un1"",ni

IB-Pl-silicification and Fe oxide

stainina.

40.6-45.E Green volcaniclastic sandstonelG-P :140.6-4 .8 Pervaf ive Pv<H

Contains chert and areen'oorohvrv 41. 8-4 .9 Massb e Pvwitl

fraqments Co

45.8-48.1
J

Buff-coloured fine-qrained volcani

(B-P)

48.1-75 . Green volcaniclastic (to porphvrv-

chert mixl {G-Pcl
75-84,9 Mixture of cherts and volcaniclast cs 75-8~ .9 Minor Pv-Soh

(ChlVc/sl

84.9-88.' Green volcaniclastic l§-Pcl

87-88.7: qrades into a comoosite b eccia

'II 7,.q<;. Ii r'hort "nd vn] ,..",n i,..1 ",c,tics 'I ChlVc/S

HOLE ABANDONED Sinnature ,4!I!!...Lk Date 1711019'1-

19'b
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AUSTRALIAN ANGLO AMERICAN LIMITED [DDRILLHOLE LOG 180083 of

Summary Sheet

5/63
OllLUtOLI n ..

PROJECT Pt 4 AREA PINNACLES DDH

CO ORDS377718.18 DEC LN • 269 0 DH EAF-4
- '" -=tR4/;n/; "n

-47 . AZIMUTH RL 471.25 No.

GATI
23/7/84

DAn 27/7/84 D.,LLlD LONGYEAR DI'LL L/Y 38COMMINCII) COMPLIJID aY 110

N ... '-,J"" ,., 1. 3m HQ C.r•••• 65.6 NQ C.r. tel aQ Cor. te, EOH 65.6

SURVEY DATA Instrument.

DIP'H DlCLINATION AZIMUTN DIPTN DICLINA ION AZIMU'"
nco" ...

0 -47 2/;00 M'"

LOG SUMMARY

MINUALlZATlON
10(11 IIPI

o - 1 No Core
1 -3.6 Pyroclastic Ash (Pc-Ap)

3.6-16.2 Blue-grey chert abd chert with. .V

volcaniclastics (Ex) .6-9.0. PV-Sph~ patches
13.2-16.2: volcaniclastic breccia 0.1-12. .Minor P ~-Sph

16.2 32.4 (;r"'v "~'~~n~~'",,t-ir . , tvr-M) ., ")-,,, .'0" -F~~.

26.9-32.4: increasing silicification

32 4_10 7 f::r"" ,...h"rt- ,.d t-h em 1 nhn n"" tFv) 2.4-39. -Veins a 1d patche

39 fi .. 10 7. m"",,;,,,, ",,1nhinp ~~~-~~
. of Py-S Jh-Cpyl-2

grained and banded 39.6":39 • . Massive Py-Sph-G

39.7-41.3 Buff-coloured volcanic (B-P) Silica

and iron oxide alter;:ltion.

41. 3-41.4 Massive sulphide (Ex-Ml;l) . ~1.3-41. 4· Massive Pv-Sph
41.4-44.2 Grey chert' with sulphide (Ex) 41. 4-44. 25-Veins pf ..

Py-Sph -Gal-Cpy2 ~.

44.25-44. Massive sulphide with chert (Ex-MS) . 44.25-44 .9· Massiv e
Py-Cpy -Gal-Sph

44.9-50.9 Buff-coloured fine-grained volcanic. I(B-P)

50.9-52 3 Massive Sulohide (Ex-MS) 50.9-52. 3 .Massive

52 3-65 6 (;reen volcaniclastic (G-Pc) arades· Py-Sph- :;al

into a chert-porphyry mix .

,,

, Signature -Idllft,k Date I 7/lb {81{-
"

•'.
••••••,.
••••••
••••
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AUSTRALIAN ANGLO AMERICAN LIMITED

II~:. 1
DRILLHOLE LOG

18008·1
1

Summary Sh••t

,aoJEcr ARIA
DI.LLHOLI n"

5/63 Pt 4 PINNACLES DDH
377648.39 DEC LN • DH

CO- ORDS 5384578.03 0 AZIMUTH 900 R1.460. 08 Na. EAF-5-45'
DAI. . 29/7/84 OATI 1/8/84 DIIlLID LONGYEAR DRILL LY 38COM'UNCID (OMPLltID IV 110

N•• c.r.....1 1. 3m- :: HQ c.,. to. 52 .1mNQ c... ,., aQ Core tOI EOH 52.1m

SURVE\' DATA Instrument.

DIP'"
DlCLINATION ,IL:IIMUTN DEPT" DECLINATION AZIMUT"

r neon ...
rollar -45 90

50. ,; -45 88.5

LOG SUMMAll\'
MINUALIZATION

IOCII "'1
n , ':l "'~ ,,~ .~

.
1. 3-9.8 Dark green volcaniclastic (G-Pc) 1. 3-9.8 Dissem.P

Predominantly green porphyry.

fragments. Fine-grained grey

silica and ultrafine pyrite in

some parts lime-green chlorite/
sericite lenses

9.8-15.9 Shales, volcaniclastics and cherts 13.2-15 9 Dissem veined

(ChIVc/S)
,

and la ered.
Py/Sph

15.9-19.5 Cream-green siliceous volcanic

(B-P) chlorite veining·

19.5-28.1 Blue-grey chert with.pyrite and 19.5-22 2 Minor Py/Sph' I·a·

mixture of volc~niclastics and 22.2-28 1 Pv lay ~rs 1-2%

shales (Ex) Minor ~ph/Gal

28.1-32.1 Volcaniclastic Breccia (Vc-B)...
32.1-52.1 Lapilli Tuff (Pc-L)

,
" i

Sillnature //lJltk<: Dat. 'Llft{ ft'f
.

"I••
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AUSTRALIAN ANGLO AMERICAN LIMITED I,::· 1 IDRILLHOLE LOG

1800R~
1

SummarY Sh••t

PROJECT 5/63 Pt ARiA
DliUllO.. IT"

4 PINNACLES DDH

~:Hlg~8~69 DEC LN •
270 0 DN

CO-ORDS -450 - AZIMUTH RL 478.7 No• EAF-6

DAII D"'TI DllLLID DIILL
COMMINCID 1/8/84 COMPUTlD 9/8/84 " LONGYEAR llO LY 38

N.. CNbIa tel 1. 3m HQ C.r. t•• 62.6 HQ C.r. to; 102 _4· aQ c.,.. '01 EOH 102.4

SURVEY DATA Instrumentl

DIPT"
OIeUHATION ",ZIMUTN DIP'"

OleUN ... ION
"'ZIMUT", MO" Corr

~ollar -45 270 MN
166.9 45.5 265' MN

LOG SUMMARY

lOCK UP'
MIN.....L1Z ...T10N

0-1.3 No Core

1-3-8.0 Rubble and poor core of quartz-

bearing pyroclastic ash (pc-Aq)

8.0-14.5 Epiclastic Breccia (Ec-B)

14.5-28.8 Volcaniclastic sandstone to brecci al4.5-21: .8 Sub-rc ~nded

(Ec) - chert fragments frags pf Py

28.8-42.2 Fine-grained pale greenpyrocl~stjp

ash (Pc-A) - eutax~tic texture

42.2-50.3 Cherts, volcaniclastics and shalef 45-50.2 Minor Py. Sph in

varying into grey chert with veins

. sulphide (Ex) . - ~ 50.2-50. 3 Massivl sulphidl

. pod -SA h/Gal

50.3-52 Dark green porppyrit~c pyroclastic _. --

(G-Pc) with chert component

52-59 Blue-grey chert with SUlphides (E~ 52-59 Veins anc patches

- sections of broken massive of Py-Sp. - lesse
"

sulohide Cpy Gal: up to 10

~6.6-57 5 Sectiol s of·

58.4-59 massivl sUlphid

9-59.6 Green porphyritic pyroclastic(G-Pc
,

9.6-74.5 Blue-grey chert with sulphides(Ex) 59.6-74 5 Thick eins of

coarse grained

Sph-Py 1-5%

~4. 5-102. ~ Green porphyry-patches of cream

coloured alteration (G-Pf, A:Si. F )

.,.

.01111 n Dat. I "J.(~/i'fSlsnatuN "IVI"/~

.~
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<.: AIJ~lRALIAN AN~LO AMtRII.AN L1hlll tU

~DRILLHOLE LOG of 2
Summary Sh••t 180086

PROJlCT AREA 5/63 4
Dllu"on OJ"

PINNACLES Pt DDH

CO-ORDS ~nlggS~~~N DEC LH • 270
0

MN
DH

-45 • AZIMUTH RL 477.74 No. EAF-7

DAII DAn DI'LLID DIILL
L/Y 38COMMIHelD 12/8/84 COMPLlTlD 23/8/84 IY LONGYEAR IIG

N•• Corl..... 1.5 HQ Co,. t •• 53 HQ c.,. to: 186.9 eo Cor. hu EOH 186.9

SURVEY DATA In.trument.

DIP,H DlCLlHA"OH AZIMU'H DIP'"
DICUNATtON AZIMUTH

nco" ...
85 4 -43 271 MN

LOG SUMMARY

MINla.LIZAIION
lOCK ,nl

n _ , <;
....~ ..~~O

1.5-q Q f\"",~t-'7 ",0' n,,.,,,,~ -~ ,....,
9.9-11 ,; !': t-""1 ,., ,.."''' rm ,.,

11 ,E;., '11 ,Q F.n; r1 ".,·H r h,..""r;" (F.r-R\",; ~h n,,"~ho

of well ~ ~~ ... "h",'",,,

31 9-44 3 Pvroclastic ash to laoilli tuff{pc-L)
44.3-62.2 Grev siliceous nor (C::v-P\

62 2-105-~ L"nill; tuff (Pc-T.\

lor; '1-117" R1"rK .,h"lp (R-~\ • !Or; '1_11 R M; nor 'n;.,.,,,m

blebs and vein

of "'\1 I ....h;n"

117.8-130 8 U,.,l,.."n;,..l",,,ties and "h",l",sIVe/S}

124 5-130 .8' ,; t-" hr",..r;" of
"

'f
ru',rnh"r" fr",....,= ...~

,

"nn h1"rK "'h"lp(C::-Pf!':

h'ln 8-134 15 ,; t .... .; '" of .•. , ...., "nd

ch..rt IC::-PfC}

11'1.1 r;_l.1? !,; ~, f'",ln"oathie IG-Pf}

1.1? ';,.1.1.1 1 Vole;,";,..l '" "tic ~. tone to brecc; a

(Ve\ with nvrit.. ,.,~",;n~

144.1-148 6 ("'~"",m-eolo11red ",.,1 ,...",n;,.. hiahlv ft !", ""+::11red

(B-P)

IUR 6-15.1 3 t:!~oon ,,~'~sn;~'sst;C! mudstones to 148 6-15 3 Mino r PV.Soh
~ das (Ve) Cov: dissem

vein s & lense

I]r;4 :'I-16r; IR C::r..v chprt with ovrite (Ex) 154.3-165.8 Pv 5 -50%

!165 ,8··168 :'I vo1""n;cl"st;c mudstone to 1,,,<; 0_'" " 'I
M;nn ,. Pv

.. .'
h~",~,.,; ~ I"~\ .

Signatur. /JJJO.J.r Dat.

.~<b
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~ AUSTRALIAN ANGLO AMERICAN LIMITED I,::· I2

DRILLHOLE LOG 180087 2
Summury Sh•• t

DIILUIOLI n"
PROJICT AREA

IUC LM • DH
CO-ORDS • AZIMUTH RL EAF-7No.

DATI DAlI DI'LUD DIILL
CO.UUMCID COMPLnlD IV liD

Ill... c...... te. HQ C.r. hi NQ Cor. tet ,aQ Cor. tol EOH

SURVEY DATA In'trumentl

DI,rH OICLINAflON A%IMUrH DI"H
OleUNA tON A%IMUrH, IKO" .rr

LOG SUMMAIlY

MINlIALI%AIIOM
lOCK "Pl

.

68.3-186. ~ Green porphyry (G-Pf) Minor
chlorite - Py alteration.

•
..

.

. -
;

'.
.

i
';

.,, ,

~~

•'.
••••••

••
•".
•

••
•••••• Sillnatur. Dat.



\ AUSTRALIAN ANGLO AMERICAN LIMITED I,::· 1 IDRILLHOLE LOG
180088

1
Summary Sh••t

PROJECT AREA
DIIUIIOLI , .....

PINNACLES 5/63 Pt 4 DDH

CO-ORDS gHWb~9~N DEC LN " DH
-45" AZIMUTH 271 RL 488.74 Ha. EAF-8

DATI 24/8/84 DATI 30/8/84 DI'LLID LONGYEAR DII" L/Y 38,
COMMINCID COMPLnlD aT 1.0

N... Ceo,•• te, 1.5 HQ c.,. t •• 63.8 HQ c.,.. te: 106 .Q c.... te. EOH 106
SURVEY DATA Instrumentl

DIPTH OICLINATION AZIMU'H DIP,H
DECLINAtiON AZIMU'Hncorr ...

104.5 -46 264.5

LOG SUMMAIlY

MINnALIZAIIOH
, 1IO~1l '''"

o - 1.5 No Core
,

1. 5-9.1 Siliceous Porphyry (P)

9.1-26.6 Volcanic breccia (PC.,.L) containing

fragments of rhyolite and green

porphyry

26.6-42.4 Pyroclastic ash with pumiceous

texture (Pc-Ap)

42.4-46.5 Black shale (B-S) I 2.4-46. Thin Sp veins

46.5-53.5 Volcaniclastic sandstone to .
breccia (Vc)

53.5-57.3 Cream-coloured volcanic (B-P)

57.3-59.1 Volcaniclastic (Vc!S) - , -

59.1-74.2 'Cream-coloured volcanic (B,...P) _.-c- .

74.2-92.8 Grey chert with· sulphide (Ex) . 174.2-92. ~ Sph and minor

Cpy <.1%

92.8-106 Green porphyry. (G-Pf)
,

I'

J
',.

,
., ''-' ,

.

S1",_ture 4t1f1~' Dat. '1..5!.JJ..Ktf.

.(

~~

•'.
•••••••••••••••••
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~
AUSTRALIAN ANGLO AMERICAN LIMITED

I,::e IDRILLHOLE LOG 1
180089 2

Summary Sheet
DRILLIlOLI ....

paOJECT EL 5/63 AREA PINNACLES DDH
377793.78 • DH

co-oaoS5384633.22 DEC LN 0 . AZIMUTH 2700 MN Rl 490.07 No.EAF-9-45
oATI 31/8/84 DATI 18/9/84 DRILLID LONGYEAR DRILL L/Y 38

"'.... INeID eOM'LlTID IT RIG

N•• C.,l.. ,., 3 HQ C.r. ,., 65.2 NQ C.r. tea 262 'Q c.,. "I EOH 262
SURVEY DATA Inatrument.

01"" DlCLIHATIOH AZIMUTH 01"" DlCLINATION AZIMUtHnco,r ...
100 -41 268
1<;0 _d <; • ?~O "
200 -44. 270
262 -41 •• 272

lOG SUMMARY

MINlaALIZATION
&DelC ",.

0

o - 3 No Core

3 - 29 Pyroclastic ash with auartz ohenocrLrsts

(Pc-Aq): poor core and rubble'

29-45.9 Epiclastic breccia (Ec-B) t19-45.9 sluas of l>v

45.9-48.6 Volcaniclastic breccia (Vc-B)

4.8.6-54 Grev siliceous oorohvrv (Gv-p)

54 - 60 Volcaniclastic breccia (Vc-B)

60-101. 2 Laoilli tuff (Pc-L) ,

101.2-131 7 Laoilli tuff with larqe (l-lOem) .

black' shale fraqrnents

131. 7-149 Volcaniclastics and shales(Vc/S) 131. 7-14 9 Minor EfI, Sph

149-161. 3 Silicified volcaniclastic(Vc, A:S~ ) 149-161 .3Minor EW, Sph,

,. Cpy-Ga]

161. 3-163 5 Chert and massive sulphide (Ex) 162.5-163 Py-Sph 3-5%

163-163. 5 MassiVE sulphide

(Sph/Gc ~)

163.5-165 6 Green Volcaniclastic (Vc)

165.6-171 8 Minor sulphide (Ex-MS) :1.65.6-1" 1.8 Sph-Gc l-Cpy-Py

171.8-175 6 Chert abd sulphide (Ex) 171.8-1" lb Sph-Cf y-Py?40%

173.6-1" 5.6 PY73( %

175.6-18;3 3 Intense pyrite -chlorite(black) l75.6-lE 3. 3 PY72~ %

alteration of green porphyry
(G-Pf, A:Py-Cl)

183.3-201. 9 Chert-sphalerite veins within 183.3-2' 0.9 Thid veins

green porphry. Intense chlorite- . and I a.tche·s 0

sericite alteration associated sulpl ide (Sph,

with veininq (G-Pf, A: S-Z) Py, Cpy)
/

s'1r-lnature
BIt/IlL.. Date ;i

~'b

•'.
•
I
I

•
I
I
I

•
••
I

••
I

•
I
I
I
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~ AUSTRALIAN ANGLO AMERICAN LIMITED IPag. 2 IDRILLHOLE LOG
180090

of 2
Summary ShOl.'

DliLLIIOU nl'll
"ROJECT ARiA

DEC LN • DH EAF 9CO-ORDS . AZIMUTH RL -No.
DATI DATI DIILLID DRIll.

COMMINCID COMrUTlD IY 1.0

N•• C.'I....... NQ C.,. t•• NG Cor. tOJ IQ Cor. tol EOH

SURVEY DATA Inltrument.

lI"tN
DiCllNATION AZIMUtH III"H

DECLIHATIO AZIMUtH
r nco" orr

LOG SUMMARY
MINIIALIZATION

lOCK tyr.

0 sulnhide ranaes

from 5-1 % uo to
185.4-l.87.l.: Chalcopyrite-pyrite 50%

--c

veining within the gree
porphyry. Intense chlor te
(black)-pyrite alterati n
associated with veinina

(G-Pf, A; Py-CI-Cpy)
~01.9-220.5 Green porphyry with minor chert- 201.9-2 0.5 Mino Soh/PY

sphalerite veining(G-Pf,A:minor S- ) -~ -1%_.- ... ~--

~20.5-228. 5 Volcanicl.astic with patches of

sericite- nodular carbonate altera ion .

(Vc, A: Se-Co.,) . ~

~28.5-243. 7 Volcaniclastic breccia with patche
of sericite-carbonate alteration.
Some coarse fragments altered to
sericite, carbonate and fuchite

(D-Vc-B,A:Se-Co.,-Fu)
~43.7-254 3 Pale-cream volcanic with sericite,

carbonate and fuchsite alteration

(D-P-, A:CO.,-Fu)
54.3-262 Green porphyry

.
.

SIAnalur.
f}JlJ) V--I-

Dat.1'1'11fU··..O
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"
AUSTRALIAN ANGLO AMERicAN LIMITED

I,::e
1 ,DRILLHOLE LOG 180091 1

Summary Sheet
DllLLHOI.l lnl,

..aOJlCf 5/63 Pt 4 ARIA PINNACLES DDH

OEC LN
-456

2700 DH
CO-OaDS AZIMUTH aL No. EAF-1O

DAli
. 21/9/84

DAn DalLLlD DalLL
L/Y 38COMMINCID COM'LIlID 9/10/84 IY LONGYEAR alG

M•• c.,l,. tel 3m NQ co,o to, 53. 3m NQ Cor. to: 256m .~ c.,.. to. EOH 256m
SUaVEY DATA Inatrumenta

DIPIH Dlel.IIIATION AZIMUTH DIPIN
DECLINATION AZIMUTH

nco" ."
COlla~ _A"O ?70 MN
--,--;;n-
-,,,,n
?nn
250

LOG 5UMMAItY

MINUALlZAIION
lOCK ",.

n.'"> " ~,- ...._--
I"> n ~n ...... - --- .< ~ , ,, , . ~ .~~ ,~'"

179-98.1 Mixture of volcaniclastic shales 97.9-98 1 Py . 1-2%.
sandstones and breccias (Ch/Vc/S) .

8.l-l0n A ....~~_~~ ____ <~~ .. ~_~_< ••~ ~ .. 1 ~... <~- 98.1-10 .4 Massi, e sulphic ~

(Ex-M~\ Gal/Sph « oarse

patches c f Sph

, (orange I rown) and
. Cpy)

00.4-116 Dark grey chert with sulphides(Ex)~ I1nn A.1 In Q M;n~, 1)".".1'1

minor volcaniclastics. I1nn Q_1 I? II 1)" .1_0;'1

- hn? .11.1 1'1. 1 M~~~ I,,~ Pv

'f !10'l 1_1 I? '".,;no"In~ ~f'

t>v_~, Ih._r-"1_
- .,-"' ......~"

111?_11':; . ".,;n "nn • L

,.
~f' 1), _"'~h_r.:"1

-<~~ r'"", .

• 1 O-fi %

16 1'1':; - , < +-- • .; ~ ~<' ~ho_+- ~~ .. '1l6~136 Py Si ringers

,,~~.; n .....~

-",~; ... ; .. " .... 1 .."n; ..1--+-<- ~,; ...h

--~-- ..... __+- /"'_'0".... /"'_1) .. ,

36-147.4 Chert and cherty volcaniclastics 136-137 6 pya' d minor
(Ex) 137-6-139.5: C0'lalteration Sph, Gal

: 1-2.\- 137.6-1 9.5 Sph(I ed) -Py-G, i'-.,

I

SIg_lu.. Il/lIJ tI Dote /2...!,b!ry.

.~~

•
••

•••••••••••••••••
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\;)C':J...." AUSTRALIAN ANGLO AMERICAN LIMIHD I~~. 2 IDRILlHOLE lOG 2
180092Summary Sh••t

DIILLHOl.l ""'ROJICT ARIA

D£C LN • DH EAF-10CO-ORDS • AZIMUTH RL No,

DAU DAII DIILUD DRILL
COMMINCID COMPLUID aY 1'0

N_ CNI....' HQ '."0 'el NQ C_N ,., aQ Cor. tOI IOH

SURVn DATA InAtrumenti

DIP,H DlCllNATION AZIMUTH DIP,H DECLINATION AZIMUTH
lKorl' C• ..,

LOG SUMMARY

MfNllALIZAnON
ICKC ",..

Coarse q: ained:
5-10%

. 139.5- Pv-minor~Sp~. .(d:lY-

147.4 :1-2%
147.4-194 1 Green ~orphyry with silicificati< n J

. -
and iron staining (G-pf, Fe, , i)

I
A: -.

194.1-240 .2 Green Porphyry with chert- 194.1- Massive.su1phides'

sphalerite veins qnd stringers 240.2 with chez t veins:

(G-Pf, A: S-Z) . Py-Sph-Gc 1 :<1%

240.2-256 Gree-n porphyry

.

'.
.

•

Sls_tur. /lfll/ , .,
Dot•

•

I .

'­
I
I.

f'.

,
,.



.s f! AUSTRALIAN ANGLO AMERICAN LIMITED IPag.l }DRILLHOlE lOG 180093 of 2
Summary Sh••t

PROJECT 5/63 Pt 4 PINNACLES DIIUHOU nPO
ARIA DDH

CO-ORDS DEC LH 0 AZIMUTH 90.50
MN RL

DH-60 .. No.EAF-11
DATI

11/10/84
DAn DIILLED DIILL

COMMINCED co",.un~ 29/10/84 aT LONGYEAR IIG L/Y 38
H." c.,.... _._ 105m HQ c.,. 'el 44.6m HQ c ••• t., 313.6m SQ c...... EOH 313.6m

SURVEY DATA Instrument.

DIP'H
DI(LlNA1IO,. AZIMUTH DI"H

OleUH A'ION
orr co,.. AZIMUTH

0 _"nO Qn <;0 ~~N "Inn <;Q ') <;0 qR U m"n
lnn -61 0;0 q? 1;0 ~,,;:;

i , <;" .,," .,,,')--0.,0
~"N

~.90 ""60 5",' 95. m"n
250 f-59.75r 96.5 mag

LOG SUMMARY

IOCII ""
MIHIIAUZA"ON

o - 1. 5: NO CORE
1.5- 58: Green Porphyry (G-Pf)

- weathered out pitted texture

58 - 88: Mixed Green Porphyry and Chert

(G"':PfC) 58-77.6 Disseminc ted 4<:' 1%

- angular green porphyritic Py

fragments in grey chert

88-149.3: Green Porphyry (G-Pf)

49.3-15.4.8: porphyry (G-Pf) -'altered to a

pink-red colour by 5i Fe
-

alteration (A: 5i, Fe) .

154.8-168.2: Altered and fragmented green Py Minor

porphyry (G-Pf ,A: Py, 5i,).Grey si ica . .

matrix around porphyry - 163-166: .

pale cream-green spots (? fragmen ~s)

in porphyry which can contain

fuchsite (A: 5i, Fe, Fu)
.

(G-Pf) - pink168.2-176.5: Green Porphyry

co10uration (A: 5i, Fe)

176.5-199.4: Green Porphyry (G-Pf)

199.4-222.6: Volcaniclastic sandstones, tlO3.2-21 .2 Minor 5ph-Gal

siltstones and mudstones. Vary in ve i.ns

to cherts and shales. Diss. Py

(Ch/Vc/51' 217.2-22 ~.6 Minor blebs of .
Py-Cpw-5ph

-
208.7-209.9: Volcaniclastic 1:117.6-21 . ". 'T",;n i 1-2,.-,m w; e
mudstone with rounded Co., spots wi+-h ~ I non-
fA: Co- \ . su1phi es

, Signature
~JJnu 'fl/fi'!'Dat.

I~

I
I
I
I
I
I
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I
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~0 AUSTRALIAN AI" ....LU 14..f\.&"F.I"",,",',, ..", .. ,-- IF:~. L.

IDRILLHOLE LOG 2- 180094Summary Sh•• t

'ROJECT AUA
DliLLHOLI ,,"_

DOH

(O-ORDS DE(~N . AZIMUTH RL DH EAF-ll. No•

.....n DATI DIILUD DRILL
COMAUHeaD COMPUUD eY 110

N•• Cor5... '.1 HQ C.,. tol wa Cor. to: IQ Co,. '01 EOH

SURVEY DATA In.trumen••

DIP'"
OICUHATJOH AZIMUt" DIP'"

DlCLIHATION AZIMU'"nc.,' ."

LOG SUMMARY

lOCK lYPI
MINIlALI1AliON

222.6-280.6: Dark areen oorohvrv (G-Pfl -Sph Gal-Cpy- 'y-cuts

247-256.6: Buff colouration(A:Bu f) cor at a sm 11 angle

280.6-285.7: Green Volcaniclastic mudstone 222.6-2 7: Minor Sph-Gal-

(? pvroclastic ashl (pc-A) with 234.3-2 7.8: Min r Pv

a shear fabric vei s

~-- ..- -
285,7-297 2' vnlc~niclastic breccias and 289.6-2 7.2: Sph Minor

",ni"l~<;""ic <;andstnnes (Vel Otz in veins

co rhl Va;n", •
J

288.7-293.5: Pyroclastic breccia

with 'laoilli fraaments (Pc-Ll

'?Q7 2-298 45: Black Shale (B-S) 97.2-29 ~.45:Sph 1'1%
-

in veins

1298,45-298 White'Ouartz
.. .

55:

298.55-313.6: Glomeroporphvritic Quartz- ~nO-313. 1>: Thin v ins with

Feldspar oorohvrv (OFP) Py-Cpy Minor

298.55-299.7 Buff colour(A:Buff)

.

,

Signature )jj{I;[;; Dot. ./II/fit

y

f

;
f.,

,
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~t>, AUSTRAL/AN ANGLO AMERICAN LIMITED (""g. 1 ]~ DRILLHOLE LOG of 2
Summon' Sh••t 180095

DlIllHOLI 'fYI'I
PROJECT EL 5/63 Pt 4 AliA PINNACLES DOH

CO-ORDS DEC lN a AZIMUTH 90: MN DH EAF-l2-60 • ill No.

DATI DAn 13/11/84 D&~L:ID DlIll
COMMINCIII 30/10/84 coM..u nD LON GY EAR &10 L/Y 38
..... Cer'...... 3m HQ Cere ... 53.8 NQ c.,. to: 285.4 aQ Core "1 IOH285.4

SURVEY DATA Iniltrumentl

III"JN
DlCUHAJION AZ'MurH II...JN DECLINAtiON AZIMUJN

ncon' .rr

0 _hn onO ')11" A -"., .,,, q'i
11 nn 60 7r:, q"l
11 r:,n .r:,q ,r:, q,:; r:,
,nn .r:,q n . q <;

250 58.0 94.5
LOG SUMMARY

~K "PI
MINUAU :rAJlOH

"

10 - 3 No Core "

3 -37.1 Weathered green porphyry (G-Pf)

37.1-41 Sericite altered green porphyry

(G-Pf, A: Se)

41-49.7 Green porphyry with pink co10urati pn

(G-Pf, A: Fe, Si)

49.7-54.3 Altered green porphyry. Fragmente ~ 4'1 7-5 3 Pv 5 10%
appearance resu1tin9 from pyrite-

silica alteration (C.-Pf ,A:Py,Si) -
54.3-77.3 Green' porphyry (G-Pf, A: Fe, Si)

77.3-86.3 Compos{tebreccia of chert and 77.3-8~.3 Min br Py

porphyry resulting. from pyrite-

silica alteration (G-PfC,A:Py ,Si) .

86.3-97 Altered green porphyry{G-Pf,A:Py,S i)

97-106.8 Composite breccia (G-PfC,A:Py ,Si)

106.8-121 5 Green porphyry with buff

alteration{G-Pf, A:Fe, Si)

121. 5-141 5 Green porphyry with buff-chlorite ,

alteration (G-Pf,A:Fe,Si,Cl)

141.5-152 5 Composite breccia of chert and 141-152.7 Minor P1/

porphyry (G-PfC,A:Py,Si)

152.5-157 4 Green pyroclastic (G-Pc)

157.4-166 2 Volcaniclastics with a cherty 157.4-160 Minor Fr,,-Cpy
component (Ch/Vc/S) 160-166.2 pvrite framnent

1% ~

Soh blE bs 1%

1':;':; '-21' Rr:, - .
'TV Ir.-Pf\ 199.2-2 1. 85 Mine r PV in

. ,
veins

, Signatur. /l117f7).t- Dot. ''1//1/ '6''1-

I
I
I
I
I
I
I
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I
I
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~~ AUSTRALIAN ANGLO AMERICAN lIMITl:U fP::. 2

I~ DRILLHOLE LOG 180096 2
Summary Sh••t

.I'LLItOLI IT"
PROJECT ARIA DOH

DEc: LN DH
CO-ORDS : AZIMUTH RL No. EAF-l2

DAri DAII " ••LUII .I'U
COMMINCIII COMPUIID n "'G

1211.85-232; :Volcaniclasti~andshale-cherty bll.85-2 9.9Minor Pv in
component (Ch/Vc/S) veins & lavers

~l9.9-22 .7 pyrit -rich la

Py up to 30%

222 7-22 Minor P " and hIe

of Suh (+ Gall

232-247.8 : Volcanic Breccia (Pc-L)

247.8-256.9: Grey-green siliceous porphyry(P) .
256.9-264.6: Volcanic Breccia (Pc-L)

1.,/;.4 /;_.,/;o /;.n_'--~;~l~o";~o ~n~ "lo\~lo lu~Jc.\

I?I':Q 1':._'Hl<; .4 .n•• __~ __~~,· - I'n~~o'"

,..,--- . ,... ~ _.. __.. ~

I

,

.

-:

,.

.-C'
i

Sill_ture
Alii? U ..

Dat. 19/11/84

s

I 1

t

•
i.
f

I!,
I

~ .
[
l
j.

t



1%

AZIMUtH

kinor

DIILLHOLI lYrI

DDH
DH
Na. EAF-13

Gab. with

ST:h/Py

L/Y - 38 .

EOH240.0m

Py: 3-5%

Cpy: 1=1%

Py: -30%

Cpy: -1%

Oat. 3 ,,/II/~'f

DIILL

"'0

chellt

and esser

Sph/IPY with '103 <1%

Pod ets of

Soh/Pv

MINIIALI%AlION

DICLINATIO~

In'frument.

aa Core t.,

138.3-10.9

nc.r,. 0"1'

DIILUD LONGYEAR
IT

SURVEY DATA

LOG SUMMARY

4lm NQ c.", t.: 240. Om

-60.5

-59

Button contact 45u /CA

AZIMUTH 01""

• (G':'Pfl

; n ~rD" _ .L to nredom

TV"> tJith thin ..~<~~ 0

HQ c.,.....

DO

091

090

I no')

I no n

---:-::---;::--;;:;+---+----+----1
pale green volcaniclastics(Vc/S)

volcanic - Top contact 33u /CA

pyrite alteration of green porph~ry

minor fragments of green porphy~ (Ex)

Intense ch1orite-carbo~e-minor

Grey chert with sulphides and 135.6-L8.3

(almost black colour) (G-Pf/A:C1, Co.,Py)

- with sili""

lOCK ""•

arev chert (G":Pf •• A: S-Z)

1>" -F -F_~n , - ~n' ( . G?!' f::..L-.:.A~:-FB.=u=.f=.f.!..)_+- -1 -1

3m

. ""\ ----

OlCLINATIOH

o - 1 •

o
01""

AUSTRALIAN ANGLO AfI.l;RICAN LIMITED

DRI LLHOLE LOG
Summary Sh.., 1 8 0 0 n'7

PROJECT 5/63 PT 4 AREA PINNACLES

CO-ORDS DEC LN _590
: AZIMUTH 0900

MN RL

N ... c.,..... I.'

DAII DATI
COMMINCID 14/11/84 COM'UTID 24/11/84

Inn

,"n

143.1-145.3: Silicified Volcanic!. (Vc/A:Si)--;--:;-- -+---+---f--~--I
145.3-162.2:. Well bedded siliceous shales and

142.9-143.1: ? Fracture Zone: nodular si1icif ed

135.6-142.9:

129-135.6:.

') ''11'

69.4 ·l')q.

ZOO

"n ,,_ <;q E;.

1<;0 &;_ &;4 ".

164 l_ &;7 R.

.~o;
t---------.:.::.:.:=:...l~:.:.:....----=l;;.;;;:..:;:.~.....:-_._::=~w..I

••••••
t

•••
••

•\

•••••••



r

AU) Tl\.t-L IAN ANGl.O Atnl:kl('AN Llt,,11 LU

~!\ DRILLHOLE LOG of 2
Summary Sh••t 1~OO!t~

PROJECT AREA
DliLU10LI " ..

Dn",

CO-ORDI DEC1
" • AZIMUTH RL DH EM-13. No•

DATI DAn DllLLID DlILL
COMMINCID COMPUTID Il' RIG

H." c.,l..... HQ C.r. t •• NQ Cor. te: IQ Core to, EOH 240.0m

SURVEY DATA Instrumentl

DIP'"
DECLINATION AZIMU'" DIP'"

DI(LlNATlON
AZIMU'"ncor.. ...

LOG SUMMARY
MINIlAUZA"ON

lOCK "PI

1162 2-17B. 7· ,.. .. (r.:-Pfl

1178 7-183 4~ "nl,..~n~,..1~~+~,.. . t-n

sandstone (Vcl

183 4-1B4· ('rp"m "n1 unl ""ni" •.•~ +h

fuchsite sne...,ks D-P (A.FIlI

184-192: Silicified volcaniclastics (Vc/A' Bil

192-216: . Pale vellow-areen f;np-a~,,;npn Iq2_?Ol ". ~nlnhi np-ri"h

uol"aniclastic with f'nli"tion hl",h" ( f;nh-Gal I

f'"hri .... IP.... _r./r..('n \ "on+"in" ..... ~ wit-h r _ Ii<
....

carhnnate 5-2' smal
...

"nd raaaed patch.." of 202 11. 2· . (<.lcm)

clots" f nvri+o/

. 211. 2';'2 tl.9: Bleb s & lense S

of sub: hide (Gal-
~

Sph-Pv) with Co..
= 20%

216-216.6:. Grev shale (S) 216-216. ~ :Pvrite 1s1uqs-mill b
216.6-222: Epiclastic breccia with larqel>5c In)

shale fraaments (Bc-B)

222-240: Lapilli tuff mixed with qrev

siliceous porphvrv (Pc-Ll

:

Signature LIIlU.D,I- Dat.30/ll/84
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AUSTRALIAN ANGLO AMERICAN LIMITED I,::· 1 )DRILLHOLE LOG
180099

1
Summary Sh•• t

5/63 Pt 4
DULLIlOU n"

'ROJECT PINNACLES AliA DDH
5384595.34N DEC LN 0 2700 RL477.84 DH

CO-OROS 377761, 90E -54 • AZIMUTH No, EAF-14
DAn D4n 17/12/84 DIILUD LONGYEAR DIILL L/Y 38COMMINCID 27/11/84 COM'UTlD aY .,G

N... c.rl... _.: 3m NQ Cor. ,., 48 NQ c.,.. t.: 334.5 IQ Cor. tof 10"3 34 • 5
SURVEY DATA In,trument.

01""
OfCLINA'ION AZIMUTH DIPTN

DECLINATiON AZIMUTH." ."
100 _<;4 711
1<;0 '<;3 25 ?

200 ·50 25 273.5
2<;0 50.25 274

LOG SUMMARY

lOCK n ••
MINllAU%ATlON

o - 3 NO CORE

3 - 22.7: Glomeroporphvritic auartz

feldspar porohvrv (OFP)

22.7-38.9: Volcaniclastic Breccia (Vc-B)

38.9-48: Siliceous Lapilli tuff (Pc-L)

48-52: ?Fault zone

52- 67.8: Grev-areen siliceous oorohvrv (P)

67 8-113 7' Lapilli tuff (Pc-L)
11"l 7-139 4. !':F>m">n,..,,, of '- -~ - v"l"'~niclasti bs 113.7 -139.4: M'nor bleb

",nn l~m;n"t:F>n hl",ck to ar..v-black ai'ld lavers
..h ~ 1,,0: (t"'h 1\7,../<: \ 0" Pv + Sn ~

12R6..131 R· ('",1..,,., ..hales -

1139.4-181 1· (G-Pf)

1R1 7-1QR 7. M;~""-~' "of ••~,·~~..,;t<1 ~~+-;~~ .. ;1t- .. t- ''In....

and breccias with cherts (ChIVe)

198.2-207.9: Intense Pyrite-chlorite 98.2-20 7.9: Coar se-qrainei

alteration (A: Pv-C1) (? G-Pf) PV c lIbes:

:Iissemina ted,veine

(1-2%) and in massi
""

;>atches •

...98.5-198 .7:semi-

nassive F 'Y (,50%)

::!pv veins

707Q-216, AnGular fraaments of Green

oorohvrv in chert (G-PfC A:Pv.S I.C1)

'216-223.85: Cherts and Vo1canic1astics(ChlVc 216-222. 19 Dissem i hated

Pvrite(kninor-5%)
(222. 9-223. 85: Intense py~~t~:~.c;q.\9; ite) Minor f iPh - Ga1

SignatuN A/~ Oat. L"lnk¥-

•
••

••••.e
•••'.
•~••'.
••••
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I
j
;

1-5%

10-20%

AZ'MurN

DIILLItOLI TY"

EII.F_14
DH
No.

£OH

Cpy

1-4%
8.1:Pv-S h-Gal

2: pu-Mi or-l0%

Coy-M nor-l%

RL

DIILL
.'0

In.trume nt I

D(CLJNA 'ON

180100

248.2 2

227 248

11

222.9-2 3.85:PY

ncorr .rl'

1.,., ':l ""_ 1""7. '0..

k?JlfJ U. ___
Signature

Dl'UID
aY

HQ Ce,.e te:

.. AZIMUTH

AREA

SURVEY DATA

Summary Sh••t

LOG SUMMARY

DIU.
CQMPLltiD

MINIIALlZATIOH

HQ Car. ta.

AUSTRALIAN ANGLO Ah\Et..ll.AN

DRILLHOLE LOG

Altered pyroclastic ash .-

Cherty pyroclastic ash (C-pc-A)

Cherty pyroclastic ash (C-Pc A) 272.5-2 2.6: Min r su1phi es

Green Porphyry (G-Pf)

~

I"~ /p,._lI. ,.J\ •.Pb-Zn-Co3)'----+---f----+----I
Sili~eous ash (Pc-A) (A:Si~Co~) 68.1-27 .5:Sph-G 1 1-2%

_ _ - ·1 "l",t:i" 1'lsh (. ·p,,-Al

n •• _< "'-_~h 1 " .. i .. ", a1 terati on (A '!')v-

lOCK rrn

OlCUHATIONIlIPfN

"ROJICT

co-oaDS
DAn

COMMIHelD

227-?AR ?

248.2_?I';R 1. 111",,, .._,,,,, ..,,,,..,, "n~"" with

223.85 227.

268.1-272.5:
~72.5-282.6:

282.6-287.6:

~87.6:-:306.9:

1330.7-334.5: Green Porphyry (G-Pf)

1306.9-330.7:

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



n".

AZIMUTH

DlllLHOLI

DH
No. pp -?>I

IPage I
of I

'----

Dat. /t/f!f

Gr.d.

DRILL
RID

ve..:.".....) I.V.,c/

MINERALIZATION

Instruments
DECLINATION

LIMITED

180101

1!:~"1-167

PI. 'I-

Un~orr Corr

Signature

DRILLED
.y

DiP,H

AZIMUTH :z S''j' I'1.N.RL 478-5

AREA

SURVEY DATA

Summary Sheet

LOG SUMMARY

AZIMUTH

.

DATI
COM~LETID

He c.... tOI

,
AUSTRALIAN ANGLO AMERICAN

DRILLHOLE LOG

ROCK TY~'

10, L D. .1:.' (? Pc.-L)

.. P..l.-' JI. . Jl..1.o ~J.. ~~_

fLl: L ~ j .P. V j,

P, '..,.d.. ft. PI: _~~ V t .

...4- '" "I: ...e-.. CB-P)

DECLINATION
Une rr C rr

DE~TH

O-/~·q

PROJECT

CO-ORDS

~7-'f- 111..·'1.

N•• (0,1•• t.: IS''f 11

DAII
COMMENCED

I ~~
t------------.;.;;..;.;=""'---'------------,~=:::":"__1It

I
I

•••••
I

••
••
I

•
I
I

•
I
I
I
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APPENDIX 4

Downhole and Surface Geochemistry Summary

Geochemical Data Refer To

Blocks Shown On TASj2j4203 to 4208

180102



I

."),~~
180103

• DATA MATRIX

F1lENAt1E 8: 8RWGEO .DAT

• FRl:t1 TO M Cu Pb Zn Ag Au CLASS
ES8 1-1 68.5 71 2.5 25 195 1320 0 .244 W.ANOM
EAF 1-1 82 84.4 2.4 59 169 .33 1 .92 W.ANl:t1

• EAF 2-1 45.45
95 49.55

75 919 .39 1.92 .923 W.ANl:t1
EAF 2-2 197.26

I 113 5.74 39 792 .21 1.39 .921 W.ANl:t1
EAF 3-1 73 95.6 22.6 227 1951 .35 2.6 .943 W.ANOM
EAF-3 2 3.25 7, 3.75 447 753 .66 5.2 .52 EX

• EAF-3 3 29 32 3 1142 1475 .33 8 .157 EX
EAF 3-4 32 35.7 3.7 .48 .61 2 19.3 .4 SU8 ORE
EAF 3-5 35.7 38.5 2.8 1.49 8.55 13.56

I
89.6 14.4 ORE

EAF 4-1 3.65 14.4 19.75
193 794 .38 2.8 .37 EX

EAF 4-2 33.4 36.4 3 .68 I. 18 3.92 27.7 .247 SU8 ORE

• EAF 4-3 36.4 39.7 3.3 .25 .41 .48 29.5 6.55 ORE
EAF 4-4 39.7 43.3 3.6 463 .32 .715 5.2 .17 EX
EAF 4-5 43.3 44.25

• 1.6 1.46 4.66 8.16 61.7 .61 ORE
EAF 4-6 59.9 52.3 1.4 .69 4.94 25.76

266.7

• 1.24 ORE
EAF 5-1 8 15.9 7.9 532 1584 .21 1.9 .955 ANON
EAF 5-2 19.5 28. I 8.699991

188 1499 .33 4.47 .112 EX

I EAF 6-1 42.2 48.6 6.4 199 775 3395 2.2 .27 EX
EAF 6-2 48.6 56.6 8 1593 .916 3.48 21 .44 SUB ORE
EAF 6-3 56.6 59.6 3 1.1 5.72 17.64

• 171 .6 ORE
EAF 6-4 59.6 74.5 14.9 .195 1.22 1.94 9.699991

.12 SUB ORE

••
EAF 7-1 195.3

117.8
12.5 127 1148 .41 1.7 .925 W.ANOM

EAF 7-2 149 154 5 339 449 .56 4.6 9 W.ANl:t1

I EAF 7-3 154 168.8
14.8 814 1189 2977 15.8 .954 EX

EAF 8-1 42.4 53.45

• 11.95
25 714 3157 .18 9.999091E-92

W.AN/l'1
EAF 8-2 74.8 92.8 1B 692 2199 11209• 5. 11 • 195 EX
EAF 9-1 131. 7

146 117. 1

• 34 522 3012 .~93 .993 W.ANOM
EAF 9-2 146 162 16 762 772 .584 12.3 .26 EX
EAF 9-3 162 173.1

I
11 • 1 .96 8.01 18.92

93 4.74 ORE
EAF 9-4 173333.1

173. 1

I 2 .79 .215 1909 75 .095 Cu-Ex
EAF 9-5 175.1

182.82

I 7.72 .54 .198 .199 69 .95 Cu-FW
EAF 9-6 182.82

291.9



~~~ 18010,1
19.98

.52 .124 5.13 25 • II Sub-Ore FW

I EAF 9-7 291.9
211. 9

19 .13 943 1.3 6. I .93 FOOT-PIPE

I EAF 9-8 211.9
229.5

8.699991

• 542 864 .39 4.9 .996 FOOT-PIPE
EAF 9-9 236.5

238.5
2 38 .225 9.99999IE-92• 4.25 .945 P8-Zn-Co3

EAF 19-1 89 97 17 35 397 1493 9 .995 W.Anom
EAF 19-2 98 191 4 2. 16 5.96 26.36

• 175 2.39 ORE
EAF 19-3 112 116 4 1.54 .39 19.56

59 .37 ORE

I
EAF 19-4 191 112 11 .356 .49 3.11 23 .929 SU8 ORE
EAF 19-5 136 141 5 .354 .25 6.92 4 .12 SU8 ORE
EAF 19-6 141 147 6 217 1142 2392 9 .97 W.Anom
EAF 19-7 194. I

• 236.7
42.6 485 1999 .64 3.4 .96 FOOT PIPE

EAF II-I 293 217 14 87 .2 .72 4.4 .93 Pb-Zn-Co3

• EAF 11-2 217 219 2 .61 6.55 5.94 24 9 Co3 ORE
EAF 11-3 219 223 4 313 .44 .68 7 .94 Pb-Zn-Co3
EAF 12-1 157.4

• 167.2
9.8 215 862 2181 4.}' • II W.ANOM

EAF 12-2 212.85
234.85

I 22 67 349 2477 2.3 .85 W.ANOM
EAF 13-1 69.8 135 65.2 384 1939 1.98 4.6 .967 FOOT PIPE
EAF 13-2 135 143 7 .47 .31 .82 42 .13 EX

• EAF 13-3 146 166 29 66 899 1879 2.1 .829 W.Anom
EAF 13-4 178 211.2

33.2 71 261 1583 1.3 .917 W.Anom

••
EAF 13-5 211.2

212.9
1.7 599 1.63 1.72 5 .91 Pb-Zn-Co3

EAF 14-1 122 142 29 81 866 .33 2. I .993 W.Anom

• EAF 14-2 199 197.2
7.2 54 465 1859 2.9 .924 W.Anom

EAF 14-3 197.2

I 299 2.8 .59 643 .41 13.8 .933 Cu-Fw
EAF 14-4 216 228.6

12.6 .31 .24 .23 18.6 .984 Cu-Ex

I
EAF 14-5 241 248.2

7.2 .44 374 694 19.6 .933 Cu-Fw
EAF 14-6 248.2

272.5

• 24.3 419 .98 .96 2.9 .999 Pb-Zn Co3
EAF 14-7 272.5

282.7

I
19.2 274 • IS • 19 3.16 .917 Pb-Zn-Co3

EAF 14-8 287.6
396 18.4 198 .29 .44 2.7 .934 Pb-Zn-Co3

I

•
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APPENDIX 4A

Brown's Workings Surface Geochemistry

: Geochemical Data Refer to Blocks Shown on TAS/2/4209

NB Cu, Pb, Zn values 1000 ppm are

expressed as % (2 dec. places)

ABBREVIATIONS

TN - Trench north side

TS - Trench south side

TL - Tunnel

OC - Open Cut

180105
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DATA MATRIX

FIL8NAME B:BRNGEO.DAT
FRa1 TO M Cu Pb Zn Ag Au CLASS

Ri 9 TJ( 1 141 147 6 342 .24 83 59.3 .48 Au-Ag
Ri 9 TJ( 2 171 282 31 .12 .13 .26 7.1 9.88888IE-82

Ex
Rig TJ( 3 287 218 3 268 188 152 18.3 .11 Au-Ag
Ri 9 TJ( 4 8 I I .68 12.44

25.97
173 3.92 ORE

Brn Tn 159 166 7 471 .26 .35 18.3 .34 Au-Ag
Brn TS 5 158.3

168.2
1.9 471 .26 .35 18.3 .34 Au-Ag

Brn Tn 6 157.6
159 1.4 2.12 2.39 26.37

1:l..S' 146 13.33 ORE
8rn Tn 7 ~/t1" 5AHfiJ:s 48.5 463 .38 .24 14.6 .65 Au-Ag
Brn Oc 8 8 3.5 3.5 923 .55 .26 38.3 4.59 Au-Ag
Cst 14 9 8 2.3 2.3 328 233 353 121.5

2.76 Au-Ag

180106
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APPENDIX 5

Derivation of a $53 ·Ore" Cut Off
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"
To

MEIoORANDUM

RWLS

180108
CC IGPW

I
From

Re

GAB

PINNACLES CUT O~~ GRADE

b) As a base metal mine with precious metal credits.

As a Base Metal Mine with Precious Metal Credits

You have asked me to advise what cut off you migh~,use in calculating reserves
at Pinnacles using two alternative scenarios:

•

As a gold mine.a)

I must point out that running a gold treatment operation on ores containing
significant base metal values can be very expensive in cyanide consumption.
but for grades of around 4g/t would not be prohibitive.

If you also have appreciable silver. you might substitute for the above a combined
cut off for Au/Ag by sUbstituting at a rate of 100 9 Ag = 1 9 Au.

As a Gold Mine

Total treatment charge to bullion = $70/t

Variable cost component 50% = $35/t

Recovery to· bullion = 85%

Mining dilution = 15%

Medium term gold price $16/g

Therefore:

Adjusted marginal cost $48/t

Cut off grade calculated : . 3.0 9/t

It is too early (for lack of knowledge on the deposit) to give you any enduring
advice. Too much depends on the mineralisation, recoveries, production rate,
mine parameters and methods, marketing arrangements and, of course, metal prices.
However, as a guide fo~ present studies I suggest the following.

Date

I
I
I

I
I

I
I

I

I
I

$55/t

$15/t

$45/t

15%

Zn 90%
Pb 70%
Cu 50%
Au 50%
Ag 70%

Zn 50%
Pb 60%
Cu 50%
Au 80%
Ag 90%

Zn $1 200/t
Pb $500/t
Cu $1 500/t
Au $16/g
Ag $0.30/g

••• /2

Rosebery treatment charge

Medium term metal prices

Recovery to concentrate

Variable cost cpmponent 65%

Realisable value of metal in concen­
trates as part of respective metal
values

Mining dilution

Assume all ore is sold to EZ Rosebery primary crushed.

Total cost delivered to Rosebery

I
I
I

I
I

I
I

I



Therefore if we assume an overall average g~ological orebody grud~ of

I ,

2.

Zn
Pb
Cu
Au
Ag

I

7%
9')1;

0.4%
4g
225g

180109

I
I
I

then we end up with a realisable net value of each tonne of ore in the
ground of "

Zn $ 38
Pb $ 19
CU $ 2
AU $ 26
Ag $ 42

Total $127

Therefore:

They may not want further tonnages, but then with Hellyer; Aberfoyle might
.go its own way and make some space at Rosebery.

EZ Rosebery (incl Que River)
EZ Elura
NBH Broken Hill

Assuming then that the ratios of metal values of ore remain constant (which
15 a very heroic thing to do of course) you come down to a gold value in cut off
grade of I.79ft. By, giving you all the recoveries, realisable parts and prices
above you can do your own calculations according to the likely ingredients
of cut off ore in the various parts of the orebody. The critical factor is
to keep the net realisable insitu value above $53/t.

Generally speaking. 1 expect our ability to contract the tonnage through EZ
will depend on Our zinc level and their other contract arrangements. Now that
NBH has taken over £Z, the Risdon refinery is fed 100% from internal sources;
roughly one third of concentrates coming from each of:

I
I
I
I-
I
I

Adjusted marginal cost

Cut off grade calculated

•

=

$53/t

~2% of average geolog­
ical grade

I
I
I
I
I
I
I
I
I

Good luck.

G A Buckett

GAB:rpb
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To. ~orlll MoM.

Frolll. RWLS.

Subject. Pinnaoles £AF drillina.

D..te. 18/9/84.

I have the followin& forlllulae to pelllit I e,u1valent ~alues to be

calculated for the analytical results frolll the EAY drillin&.

A. ppm :II: 6.4 • I

Ai ppm :II: 0.19 II I

c. ~ :II: 3.75 • I
Ph ~ :II: 2.1 II I
z. I' :II: ,.4 • I

Pl...se apply these formulae to the results, aUlll the products for each i

interval and usina the proceedure astablishe. in the E. Renisoa study

lenath wei~ht the products for interval. exce.dina tha de8i~nated cut

ofr , value which i. i53.
".i..l'

•

e.

--
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PINNACLES GRID - EAF
L 5320 N 016

TYPE SECTION GEOCHEMISTRY

HANGING WALL
EPICLASTICS

-

AME:NDEO

PLAN No

TAS/2/4184

LIMITED

SEDIMENTS

DATE

18/1/84
SCALE

NTS

EAFI3

Element order; Cu, Pb, Zn, Ag,Ao
0/0, %, %, ppmppm

70,261,0'16%, 1'3,0-017

AREA

4

DRAWN

J. HARDISTY

18 0 12 7 $5-23<6(0

EAF 13

COMSTAFF PROPRIETARY

COMPILED

R.W.L.. SHAW
LEASE No

EL5/63

66,800,0'19%,2'1,0'029

EAF 9

-

PIPE

-- -- - ..... ---_ ...... --- ............. - - -....- --------.... ......... ---..

_ - - EM '6 EAF 9 -- 34,522,0'3%,1'3,0'003
~- ~~~~.

___ ..- 190,175,0'34%, 2·2,0'27 762, n2,0'58%, 12'3,0'26 -- .........
~ ,

".~ EAFtr:-::.-:;:---------------------__ ........
/'" /' <=' ..:0·,,6'%,0,920/0,3'480/0,21,0,44 <:- ........ '"/' _---;....:11Iooo --:;:. ",-

;' _----E'"A'F 6 EAF 9 <" ",
/' -- -- "< =.<";: 1'1%,8'72%,17'640/0, "71,er6 0'96%,8.01%,18,92%,43,4,74 < _ > ",

--- ..... -------.. ....... > "-

"'- EXHALITE ------> ORE ZONES <::..> --- .........-.... _------
" .c:_,. <:' _::""=------ _~..-

" EAF 6 -= -:::-- -> ---" .c. _ " __ - -

, 0'195%,1,22%,1,940/0,9-6,0-12 c:::..;:tJ1to <.. ~ --- ~~................ -=.:::------------- ------------ ---- ~ ........ """"
........ ---- ~'........ /~- £AF 13 EAF 9 ".

i'a-J.r- / ~".---...cepPER .ZOIVC"S...~ (0'47%,0.31%,0.82%,42,0-13 0'54%,0'1'3%,0'13%,63,0'06 ./~~

~........ -----~--, //
........ " /'............................ ----------~-------------7--·--:--------- ,//

........... , '\ / ---~-.,/

........... , '\'\ EAF 9. II //
" \\0·52%,(}124%,5·13%,25,O·1I I /

" '\ I /
" , SUB / /
'" ',ORE / EAF 9 //

" EAF /,'7. ',II 1/ //"v 9J50,906,0·7~0,5·5 ,0'019

'\ 384,1039,1'08%,4'6,0'067 , / /

\ ,_/ /
\ I

\ /
\ II

\ /
\ I

\ /
\ I

\ I
\ I

\ II
\ /

FOOTWALL

-
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COMSTAFF PROPRIETARY LIMITED'"

BROWNS TUNNEL AREA

180128 METAL DISTRIBUTION GRAPH

5cm
I"" "I COMPIL EO DRAWN OATE: AMENDED

R. W L. SHAW J. HARDISTY 12/3/85
LEASE No AREA SCALf PLAN No

'- ----- - -----_... - ------ -------- ------~ EL 5/63 4 AS SHOWN TAS/2/4215
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COMSTAFF PROPRIETARY LIMITED
'.)::....
L<:I-...

BROWNS TUNNEL's AREA
~~

180129 ~~ GRAPH SHOWING
SPECIFIC GRAVITY FACTORS

I-
5cm -I COMPIL ED Df<.o.WN DATf AMENDED

RWL.SHAW J HARDISTY 12/3/85
LE AS£ No .o.FiE.o. SCALE PLAN No

- .- ---- -- ..- .. ..- .. •.. E L 5/63 4 AS SHOWN TAS/2/4214
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