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A possible intravolcanic basin is interpreted to lie
N.E. of the Pinnacles, which may offer suitable loci
for the deposition of a Rosebery-type deposit.

A programme of exploration compr~s~ng mapping, costeaning,
trial PEM and limited diamond drilling was undertaken
at the Pinna9les.

The Pinnacles and Thomas's Lode Systems are the main
lenses of interest but their aggregate tonnage and grades
are uneconomic at present, but further avenues for
exploration exist.

146007- 1 -

i) Net vein fracture-type

Lithological varieties, structural complexities and base
metal distribution are typical to many ether volcanogenic
environments. Soft sediment deformation is common. The
Zn-Pb-Cu mineralization can be categorized into:

The setting of the cherty, bouldery, slumped sUlphide­
bearing lodes can be interpreted as part of an exhalative
field on the flanks and close to a zone of extrusive
vents adjacent to an open basin. Mechanical transport
by slumping and rafting of accumulated base metal
sUlphides triggered by seismic activity associated with
explosive volcanism and aided by gravity sliding may
account for many of the features observed in the lode
horizons exposed.

epigenetic or syngenetic
remobilized

ii) Associated with chert and silicification : sub­
volcanic or bedded

iii) Massive, banded : bedded syngenetic and synvolcanic
guides to ore include lithology, stratigraphy,
alteration as well as geochemical and possibly.I. P.
and S. P. responses.

SUMMARY.

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



I ~~I\

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

146008

- 2 -

1. INTRODUCTION.

1.1. This report relates to geological investigations and
data compilation within the area of The Pinnacles
Metric Grid (PMG) between grid lines 10S!lOW-20W
and 28S!lOW-20W. Aspects of geology peripheral
to the grid were also examined to assist with the
solution of specific structural, lithological
or correlation problems in order to facilitate
eventual tie-in of the prospect geology with that
of the nearby Chester East and Chester Grids.

The bulk of the field work on this project was undertaken
between December 1976 and end-February 1977, with subsequent
minor and limited field checks of core and geology so
as to narrow down interpretive freedom.

Office compilation and interpretation of assembled data,
accompanied by intermittent literature search, waS in
progress between May and December, 1977. The latter
was supplemented by discussions relating to
palaeogeographic settings of volcanic breccia ores in
an attempt to obtain indications of the possible
genetic origin, source and continuation of the flow­
pyroclastic-associated base metal mineralization at
Pinnacles, and the relationship of such mineralizati.:c;
to bedded ores of the Rosebery-type.

:.2. Objectives.

The overall objective of the programme was:

i) the' interpretation of the geology of the Pinnacles
Prospect;

ii) to achieve an understanding of the palaeogeographic
setting of the Pinnacles Prospect;

iii) an interpretation of the prospect's relationship
to the nearby Chester and Chester-East areas and
the Zn-Pb deposits of the Rosebery district.

. . . . .. /3.



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

146009
- 3 -

The terms of reference towards this alm consisted of:

a) emphasis on structure;

b) check on the lithologies of the prospect;

c) detailed mapping of recent costeans;

d) detailed mapping of some old workings;

e) investigation of the relationship of base metal
mineralization to geology;

f) interpretation of the palaeo-environment of the
prospect.

SUbsidiary to this were:-

a) confirmation of the suitability of drilling three (3)
shallow holes into the Pinnacles Lode in the Main
South Trench area;

b) proposal of other drill sites and/or other work.

Available previous geological, geochemical and geo­
~hysical information on the prospect was reviewed.
The latter two often provided data which successfully
guided geological interpolation and extrapolation
ever short distances.

The following were completed in addition to the main
programme, so as to achieve better two- and three­
dimensional geological correlation:

a) Brown's, McGuiness's and several other small
excavations were located, cleared and, in most
cases, mapped and sampled;

b) costeans were excavated on l6S/10.2W - 11.8W
l7S/l4.8W - l7.2W
19S/IS.6W - 18. W

These were mapped and sampled;

c) costeans 12.8W/22S as well as part of the access
tracK from costean 20S/lIW to l8S/IlW was
rehabilitated to obtain better exposure of
bedroCK;

. . . . .. I 4 •
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d) most access tracks throughout the prospect were
mapped;

e) check mapping was undertaken along all grid lines
and tie lines;

f) drill core from holes CPl, 2, 2A, 7, 8, 9, 10,
12, 13 and 14 was examined primarily for facing
data and type of mineralization, main lithologies
and alteration.

Sources of Information.

Apart from references cited, the following provided
additional useful information:

a) mapping by R. Smith of Comstaff;

b) discussions with Comstaff personnel;

c) petrological descriptions by Central
Mineralogical Services;

d) Comstaff drill logs for Pinnacles series of
CP drill holes;

e) EZ drill logs for the PP series of drill holes
at Pinnacles by the EZ Company.

Base maps and topographic sections provided at 1:2000
by Comstaff were computer corrected plots of tape­
and-compass plan and elevation surveys of the PMG
grid formerly undertaken by field hands. Survey
precision limits were relatively poor (+50

). As a
re~ult of this crude data input, mathematical corrections
of survey data seem inadequate. This results in a
number of cases where differences exist in horizontal
distances between plan and ground truth, giving
distortion of real angular and spatial relationships
on the computer-prepared plans and sections. As
the precision implicit in computer output may not
apply, caution is required in the use of these maps,
particularly for detailed geological work and drill
hole planning. This problem is further compounded
by the occasional incorrect station flagging on the
ground.

. . . . .. /5.
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Location, Physiography and Climate.

The prospect is located in N. W. Tasmania in rugged
but relatively open terrain. It lies 8 Km west of
the Murchison Highway, approximately 75 Km south of the
port of Burnie and about 10 Km north of the mining
town of Rosebery. The recently discovered Que River
polymetallic synvolcanic base metal deposit is
located approximately 18 Km to the North East.

The eastern part of the grid covers the steep eastern
flanks of Burns Peak (approximately 661m a.m.s.l.),
the highest and northernmost of the Pinnacles line
of peaks. Most of the base metal sulphide mineralization
known to-date lies near the base of the western flank of
this hill where it passes into a glacial swamp on
the north and west.

The southern and western flanks are steeply dissected
by small tributaries to the south-flowing Marionoak
River located just beyond the present western boundary
of the PMG grid.

Residual and mixed residual/colluvial soils occur
on the eastern flanks of Burns Peak within the PMG
grid. Most of the western flanks of the prospect
area covered by strongly leached and bleached talus
debris and colluvium often overlain by a humic layer
up to 40 cm thick. Morainic, fluvio-glacial and
possibly glacial lacustrine sediments in places at
least 3m thick blanket most of the north-west and
central-west of the grid (ca. 30% of the gridded
prospect area). Mixed residual soils and cappings
of remnant glacial material are found in the south-west.

Open button-grass or low scrub with occasional clumps
of relic eucalypt fcrest are characteristics of the
central part of the area. This is fringed to the north,
west and south-west by rain forest with patchy
horizontal scrub and thick re-growth.

The area is exposed to the prevailing south-westerly
winds, but rainfall, estimated at about 2,000 mm p.a.,
appears slightly lower than that for the surrounding
district.

.... " /6.
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Access and Infrastructure.

ESE
S
W

10 Km
6 Km

33 Km

Distance f~om

Pinnacles

1,200) 9 Km SE
5,000) 10 Km S

400) 25 Km N

Est. Av.
Annual 2utput
(kWhrlO )

326
370

1,074

(population ca.
( n ca.
( n ca.

1981
1983
1985

Tullah
Rosebery
IVaratah

Nearest population centres are:

Mt. Farrell Mine (Tullah) - care and maintenance.

Rosebery Zn-Pb-Cu - 10 Km S.

Renison Sn - 15 Km SI-1.

Cleveland (Luina) Sn, Cu - 25 Km NW.

Que River Zn-Pb-Cu - 18 Km NE. : developi'1g

Rosebery offers the normal range of basic infra­
structure facilities.

Year-round access to the prospect by 4-wheel drive
vehicle is via a bulldozed track westward from
the sealed Murchison Highway (8 Km) or northward
via the bulldozed Chester track (by 4-wheel drive
only) from the newly constructed Hydro-Electric
Commission (H.E.C.) gravel road south of Chester
(5 Km). (Fig. 1).

146012

A number of operating mines have been established
in this district:

The nearest deep-water port is Burnie (75 Km NNE) on
the north coast of Tasmania.

Construction of the Pieman River Power Development
Scheme around and west of Tullah (nearest point
6 Km South of prospect) is well advanced. When
completed, the scheme will offer cheap electric power
to the district for industrial consumption. Three (3)
hydro-electric power stations are proposed for
completion by 1985:

Start-up
DateStation

Mackintosh
Bastyan
Lower Pieman

1. 5.
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TENEMENTS.

STATISTICAL.

I

I
23,000 m

3,478 m

534 m

7,100 m

34,112 m

tracks

grid lines

costeans

trenches, shafts,
drives

.. . ... 18.
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1977 Exploration.

The nearest regular commercial airport facilities
are at Wynyard (76 Km N).

In addition, the H.E.C. power line for Abminco's
Que River Mining Project passes approximately 6 Km
E of the prospect.

The prospect area can be reached from Melbourne in
three hours by air-road-track.

The private Emu Bay Railway line (owned by E.Z. Co. and
servicing the Rosebery Mine) passes 5 Km East of the
prospect and links the area with the north coast of
Tasmania and Burnie.

The prospect lies within E.L. 5/63, part 4, held
:0:1 Comstaff Pty. Ltd. (Fig. 2). It is subject to
~ene\'ial at calendar six-monthly periods.

!'-iapping:

A small, fair-weather airstrip suitable for single
engine planes is situated at Waratah and Zeehan
(each approximately 1 hour from the prospect by road).

I ~\-7-­
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Number of samples: costean and track 115

14601/1

596

4

1,380 m

2

409 m

34

447

:2,740 m

600 m

380 m

400 m

...... /9.

Discovery of alluvial gold by Tom Strong
(Strong's Alluvial Workings).

Discovery of Pinnacles Lodes by McGuinness Bros.
(Zn, Pb, Cu, Ba).

costeans cut

costeans restored

access: new and restored

Number of P.E.M. traverses

P.E.M. distance traversed

old workings

drill core

Analyses for Cu, Pb, Zn, Ag, Ba; + Au.

Costeaning:

Geochemistry:

Geophysical:

Diamond Drilling:

Number of holes

Total length drilled

The early history of development and pro?Y9tion in the
Pinnacles area is given by McIntosh Reid :

1896

1896

HISTORY OF EXPLORATION AND MINING.

1891 : Silver Falls Prospect discovered by J. Lynch et
al. ( Pb, - Zn, ~Cu).

.. 3.

3. 2 .

I \)~~

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



. . . . .. /10.

146015

Sstimated total early production (to 1918) at the
?innacles (source: McIntosh Reid).

Au
Au
Au
Au
Au

Metal
~:

Pb, Cu, Ag,
Pb, Cu, Ag,
Pb, Cu, Ag,
trace,",Ag,
trace,",Ag,

Zn,
Zn,
Zn,
An,
An,

96
193

52
5

55

401

Long Tonnes
Ore:

- 9 -

R. T. Brown drives tunnel (Brown's Working) on
behalf of Tasmanian Pinnacles Proprietary
Ltd; also Excavation of Thomas's Tunnel.

Lynch Creek Prospect discovered by McIntosh
Reid. (Siliceous gossan (?after pyrite) with
barite and slabs of galena, pyrite).

Granville Mining and Prospecting Association,
a syndicate, examined the Silver Falls Prospect;
Pb-Zn-Cu in dolomite; discouraging; little
development.

Initial phase of gridding, geochemical sampling,
geophysics, mapping, diamond drilling (3 DDH)
by Comstaff.

Comstaff acquires exploration tenement over the
region which includes the Pinnacles Prospect.

E. Z. drilling (13 DDH - small bore) and topo­
surveying; E. Z. erects survey beacon on Burns
Peak.

Second phase of detailed exploration including
diamond drilling (8 DDH).

Electrolytic Zinc Company creates vehicle
access track through the Pinnacles to Silver
Falls (30).

Preussag enters Comstaff Joint Venture; further
detailed definitive work; 2 drill holes.

(1) - numbers in brackets relate to references.

1899

1911

1947

1918

1962

1948 ­
1949

1958 ­
1972

1973 ­
1976

late
1976

Area:

A~proximate Total :

Brown's Working Surface
Brown's Tunnel
Thomas' Tunne 1
MCGuinness' Workings
?innacles lode (S.trench)

:JOTE:
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Regional - N. W. Tasmania.

The regional geology of Western Tasmania is described
by Williams, Solomon & Green (2), and up-dated by
Solomon, Green & Reid (3).

The main Phanerozoic orogenic and deformational evenc
in the region is the Lower Devonian Tabberabberan
Orogeny which folded the sediments of the Dundas
Trough into an arcuate system of anticlinoria and synclinor
trending approximately north-south to NNE over most
of Western Tasmania.

The re-interpreted areal extent of the volcanics
(150 Km wide belt), the dominance of acidic over
intermediate/basic rocks (10:1 approximately) and
their chemical composition (especially trace elements
Zn, Y and Ti, Co, Ni & Cr) led to the suggestion (7)
that the tectonic framework of Mt. Read Volcanics
may be of the Andean rather than Island Arc type.

146016- 10 -

GEOLOGY.

The major elements of the region are the Pre-Cambrian
metamorphosed Tyennan and unmetamorphosed Rocky Cape
massifs separated by the broad, arcuate north-trending
Dundas Trough which is flanked to the east by the
Mt. Read Volcanic Arc. The latter have a complex
sedimentary, volcanic and tectonic history which
ranges from possible upper Pre-Cambrian times to
the Tertiary.

The detailed stratigraphy of the Eo-Cambrian sequences
of N. W. Tasmania is still unresolved and under
discussion (30, 31, 32, 33, 34, 35, 36, 37, 38).

As understanding of the Lower Palaeozoic Geology of
the region grew, the Dundas Trough was variously
described as a geosyncline (4), a series of rift
valleys (5, 6), a back-arc basin with a west-dipping
subduction zone and as a collision site between the
two Pre-Cambrian regions following closure of an
oceanic basin by subduction down an east-dipping
Benioff Zone (7).

5.

5.1.
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~egional - Pinnacles Prospect.
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i) ?late Proterozoic to early Late Cambrian:
massive sulphides associated with volcanic
rocks:

The main metallogenic epochs in the region are:-

5/63 part 4, which contains the Pinnacles Prospect,
~~=races a prospective segment of the western flank of
~o,,= ~!T. Read Volcanic Arc and adjacent Cambrian
c"c::iments.

pyrite-sphalerite-galena-chalcopyrite deposits
of Rosebery, Hercules, Que River;

pyrite-chalcopyrite-bornite deposits of Mt. Lyell;

magnetite-pyrite deposits of Savage River;

osmiridium in ultramafic masses:- Heazlewood;

pyrrhotite - cassiterite - stannite replacement
deposits; e.g., Cleveland, Renison, Mt. Bischoff;

scheelite in granitoid and aureoles: e.g. King
Island;

disseminated cassiterite in altered granitic
rocks, e.g. Heemskirk;

quartz-cassiterite-wolframite veins;

silver-lead-zinc fissure veins; Zeehan, Mt. Magnet.

~~e geology of the district is dominated in the East by
cacitic and andesitic lavas, tuffs and ignimbrites of
,he 2200 m thick Mt. Black member of the 4000 m
~hick Mt. Read Volcanic Group. The lowermost 800 m
~: the sequence are identified in the Chester Grid
',""'.ere it dips and faces east (8). Occurrences of
jase metal mineralization (mainly fracture fill or fault
~2nLrolled) are known (1). A pyritic agglomerate with
~'~or chalcopyrite and underlain by pyritic chert was
:.ncently exposed over 100 m in a synclinal structure

~~) late Devonian - early Carboniferous:
associated with granitoids:

I
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in a cutting on the new Hydro-Electric Commission road
approximately 5 Km from the Murchison Highway turnoff.

The Upper Pre-Cambrian to Middle Cambrian Primrose
Pyroclastics underlie the Mt. Black Volcanics (9, 10).
The sequence is folded with generally steep dips.

Younging directions are variable and often
inconclusive.
In plan, the exposed thickness of this folded sequence
ranges from less than 1 Km up to about 3 Km. Lithologies
are highly variable, mainly felsic and range from
coarse pyroclastics and agglomerates through vitric
lapilli tuffs, crystal tuffs, re-worked tuffs, ashfall
tuffs and minor lavas to lenses of fine clastic
3ediments (shales, siltstones). Shock-induced slumping
and pyroclastics flows appear relatively common in some
areas. A characteristic feature of the sequence is
:he frequency of a high degree of widespread sericitic
alteration. This sequence contains the Hercules and
~csebery group of massive base metal sulphide deposits
(10,11),. the Chester pyrite deposit (1), the Pinnacles
~rcspect and a number of other SUlphide occurrences
~iscovered by Comstaff in E. L. 5/63 part 4, whose
,cgnificance still requires evaluation.

': :rth and north-west of the Pinnacles, the Primrose
>rcclastics pass into and interfinger with more
:i3tal, finer grained deeper water sediments
,:cn s isting mainly of grey shales, black shales,
cgillites, siltstones, various acid tuffs, re-worked

",;::'s and air-fall ash beds in a former sedimentary basin.
'>is is now preserved as the Que Syncline which
~lunges at shallow angles towards the NNE. Graded
::",acing and slumping are much less evident though
":""eO' still attest to occasional episodes of seismic
",stability in the region during deposition.

,~e Primrose Pyroclastics lie on the western flank of
, ~ajor north plunging synclinorium suggested by Hall,
';ttl" et al. (12).

-i~htlO' folded sediments and minor VOlcanics of the Rose­
"'/ Group lie to the west of the Primrose Pyroclastics
-: time-equivalent sediments. The Group consists

of a sequence of banded argillites, shales, quartzite,
doto~itic and pyritic shales, thin pebble-conglomerates
(,-'-':'2n chrome-rich mica), and minor acid volcanic

..... , /14.
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units (2, 8). It is host to minor stratabound
base metal mineralization which may be stratiform
(e.g. Salmon's) stratiform, remobilized into
fissures (New Find (N.F.).

This sequence, which ranges in thickness from
1 - +2000 m in plan, extends at least as far
north as the Pinnacles Prospect and possibly
beyond. It is correlated with the Middle to
Upper Cambrian Dundas Group (2). Lithologically,
the Group shows broad local resemblance to some
of the volcano-sedimentary units of the Primrose
Pyroclastics and the more distal sediments of the Que
Syncline. This similarity led Rosebery Geologists
(e.g. 9) to postulate an interfingering relationship
with the Primrose Pyroclastics.

~ecent exposures in H.E.C. cuttings on the Pieman
~iver as well as drill intersections in CP2, CP13,
:F15 and costean exposures at Pinnacles clearly
indicate that the contact between the Primrose
cyroclastics and the Rosebery Group is a fault (?zone) ­
:he Owen Shear. This fault dips at 35 - 400 to the east
~t least in the Pieman - Pinnacles sector.

=vidence for direction of movement along the Owen
3hear is scanty, ambiguous and inconclusive. At the
~ieman H.E.C. cutting, folding immediately below the
:2ult-plane could represent drag and downward moveme~:

:0 the east. However, regional chrono-stratigra?hic
,'elationships suggest over-thrusting to the west. f,
,ci:iximum throw of some 1400 m has been suggested (5).

=:,'" Crimson Creek Argillites, comprising about 2500 m
,.:' folded, fine-grained mudstone coloured deep red or
~reen, with thin bands of pyroclastics or lithic­
~acke, minor basaltic pillowed flows and tuffs,
:"lomitic sandstone and tectonically emplaced
;ltramafic bodies are thought to stratigraphically
;~derlie the Rosebery Group. The precise relationship
: the Crimson Creek Argillites to the Mt. Read

',') lcanics is not known.

. . . ... (15.
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S.3. Detailed Geology - Pinnacles Prospect.

~.3.1. Lithology.

The major lithological units at the prospect are
relatively well known but their relationships are
often complex and their identity in outcrop and
drill core may often be obscured by intense
alteration, weathering, leaching or secondary
silicification. (Figs. 3 - 24).

The sedimentary sequences comprise units of black,
grey or grey-green interbanded shales, mudstones,
argillites, siltstones and occasional chert, with
minor sandstones, greywackes and occasional thin
pebble conglomerates. Contorted bedding, pUll-apart
structures and possible sedimentary flow breccias
are suggestive of slumping and gravity sliding. Graded
bedding, flame structures and current bedding are
relatively infrequent and difficult to identify in
outcrop; ripple-marks were not observed.

The rocks appear unfossiliferous.

The sedimentary sequences are interbedded and may
interdigitate with units of felsic and mafic volcanic
rocks. In this case, the shaley or mUddy pelitic
sediments have a distinctive black colour which ofte~

gives way to grey or grey-green tints with distance
from the volcanic pile, The suite of felsic rocks
includes a high proport~~ of coarse, poorly sorted flow
pyroclastics in a matrix/~lack mudstone Or tuff, lapilli
tuffs, crystal and vitric tuff, sericitic schists,
re~worked tuffs and ash. Rhyolitic and dacitic lavas
have been identified petrologically, in drill core and in
outcrop. Quartz porphyries and quartz-felspar
porphyries are distinctive units in this volcanic pile,
and may show both concordant and discordant relation­
ships to the enclosing rocks.

Rocks of the mafic, green or dark green volcanic suite
have been identified as andesitic lavas, aquagene tUffs
lapilli tuffs and agglomerate of dacitic to inter­
mediate composition. Pinkish felspars are occasionally
present.

. . . . .. 116.



- 16 -

. . . . .. 117.

(Fig. 25, 26)

~he Owen Shear has been identified as the major fault
structure within the PMG grid (Fig. 4). It is
=~early exposed in the H.E.C. access track at the new
?i2man rail crossing south of Chester. The
~~2racteristic, thin pug zone was encountered in
=~i~~ holes CP2, and CP 13 and further close
=~rrelation can be achieved through exposures in
==s~eans 28S, 268, 248 and 208. In several of the
:sceans, the fault is defined by a narrow zone of
=~U~T slivers rather than by a single plane of
~~.')vemen't.

Broadly, the felsic rocks lie in a major NNE
trending zone approximately 500 m wide (in plan)
in the south and 350 m in the north. A lesser
zone 200 m wide occurs in the SE of the PMG
grid. (Fig. 4).

146022

Structure:

A 250 m wide zone of mafic rocks lies in the SE and
a further zone of dacitic - andesitic rocks, mainly
crystal lapilli tuffs, occupies the trough of a
synclinal structure west of Thomas's Tunnel. (Fig. 4).

Grey, grey-green or black shales and argillites
with a minor volcanic content (acid to intermediate)
are dominant west of the Owen Shear in the S.W. of
the grid. Similar lithologies also interdigitate
','Ii th volcanic derivatives in the west and north-west
':of the prospect.

~he average strike of the structure is 340 0 mag. with
~verage dips of 35 - 400 east and possibly steeper
;egments. Throw and direction of movement are
'~certain. Its presence explains the apparent lack
: lithological correlation between surface exposure

,nd drill hole geology in CP13 and CP15. It also
:.: ghlights the fact that the sediments associated
·.·:it;, the Pinnacles and Thomas's lode occur at a
:i::erent stratigraphic level from those in the
3~ of the prospect.
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(e.g. Main South Trench)normal deformation

wet (soft) sediment deformation
(e.g. lSS/lS.SW)

polyclinal or kink-style folding
(e.g. 20S/IS.2W costean)

chevron-style folding (e.g. costean 26S, 2SS)

~xamination of drill core for facing data to use as a
guide to structure met with limited success only.

A number of minor folds defined in the Rosebery Gro~~

Sediments (line 20 - 26S) in the south west of the
grid do not correlate well from line to line. However,
the vergence sense of drag-fold patterns suggest a
major synclinal axis to the east.

Interpretation of other detailed structures at the
?rospect is hampered by lack of continuous marker
jeds and interference of slump folds though some
gross structural relationships may be inferred.

West of the Thomas's Lode system it imposes limits
to the lateral and down plunge extent of the stratigraphy
prospective for Rosebery-type mineralization.

A number of deformational fold styles can be
recognised at the prospect:

The Owen Shear could be an important control on
the extent of mineralization at the prospect. The
possible limiting effect of the Shear on the down-
dip extent of the Pinnacles Lode between CPIO and CP13
is illustrated in Figs. 15, 17, 19,27 and 2S).

An anticline is clearly defined in Rosebery Group
sediments below the Owen Shear in CPIS. Continuity
of the adjacent synclinal structure to the east is
corroborated by downward facing data in PIN 2.

Structural data was initially summarized on a Wulff Net.
Scatter of data points was somewhat greater than
anticipated and this necessitated replotting of most
of the data on a Schmidt Net for contouring.

A Blot of poles to bedding (Fig. 25) clearly shows a
3? difference in the direction of folding on either
slde of the Owen Shear. West of the Owen Shear, the

cv)

i)

ii)

cii)
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statistical fold axis trends N345° mag. and plunges
approximately 15 - 20° NNW
(A) as defined by B1 and B2 . (Fig. 25)

Poles to bedding show a weak tendency to spread along
possible gr~at cir:les G1 , G2 and G3 , suggestive
of concentrlc foldlng.
The wide spread of points may reflect interference
by slump structures and asymmetry caused by
deformation of wet sediments in a rotating stress
field. Poles fr1 + rr2 to the former two great
circles fall witnin or close to a major field of
fold axial plunges.

~here is acceptable correspondence between the field
;cmbrac ing theoretical plunges A, 17 1 and 'IT 2 and
~easured plunges of minor fold axes. 7.'3 coincides
~ell with a measured minor field of southerly plunges.

~ast of the Owen §hear statistical axial trends are
approximately N15 magnetic. The statistical plunge
of the major fold axis as defined by the intersection
of B' and Bn and also the great circle of poles to
jedding show a tendency to cluster around area (B)
(25 - 300 to N15° mag.) (Fig. 25). This area partially
~verlaps an elogate field of measured fold axes plunge.
~he relatively poor fit of theoretical area measured
data may in part be due to the small number of actual
~eas~rements available.

'·;easurements of foliation/cleavage are summarized in
Fig. 26. Cleavage is steep and most prominently
developed in the altered volcano-sedimentary sequence
east of the Owen Shear. The statistical pattern is
similar to that of bedding (Cf. Fig. 25 and 26) from
the same section of the prospect.

A similar relationship is reported from the Rosebery
Dine (9, 10).

The 30
0

swing in structural trends across the Owen
Shear may be due to:

i) fault rotation of the two main structural blocks
about the Owen Shear;

ii) possible differences in the directions of the
original sedimentary basins hosting rocks of the
two groups, which may have pre-determined later
regional tectonic grain.

...... /19.
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'. j. Stratigraphy.

The gross stratigraphy of the prospect can be divided
into several major groups. The Middle-Upper Cambrian
Rosebery Group lies to the west of the Owen Shear on
the western and south-western fringes of the prospect.
The Upper Proterozoic - Lower Cambrian Primrose
?yroclastics and equivalents underlie the remainder
of the grid to the east of the Owen Shear. The north­
"estern 30% of the area is covered by Quaternary
(Pleistocene) glacial and periglacial deposits.

The detailed stratigraphy of the prospect still remains
somewhat sketchy and tentative.

:onstruction of a satisfactory detailed stratigraphic
column for the prospect is hampered by:

l) lack of distinctive marker horizon apart from the
mineralized horizon itself;

2) rapid lateral lithological variation and facies
changes;

3) lack of good outcrop in critical areas between
known sections;

-) obliterating or masking effects of the strong
alteration;

') incomplete understanding of the structure of the
area.

In conformity with the prospect's position on the
~astern flank and nose of the north-plunging Que
SynCline the oldest members of the Primrose
~yroclastics in the area would lie in the south.
?rogressively younger members would lie in a
~ortherly direction. (Fig. 4).

'n this basis, construction of a tentative stratigraphic
column can be attempted (Table l)'which will necessarily
~e subject to revision and modification as the under­
2tanding of the structure and geological environment
:: the prospect improves.

. . . . .. /20.
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Main Approx.
Units Thickness,

Plan1n

Black shales +?30m

Mafic tuffs +?70m

Sandstone ?+?30m
,osebery

AcidGroup Volcanics +?80m

Banded
Argillites +lOOm

Main
lithOIOgies

laminated grey & black argillites

crystal, lapilli and vitric tuff; minor pyroclastics,
shales, argillites

light grey sandstone, minor tuff, shale

vitric tuffs and pyroclastics

grey or grey-green or black argillites, minor tuff,
greywackes; tight chevron folding

unknown section
unknown thickness

separated by fault

Top

Primrose
Pyroclastics

Mafic Volcanic
Sequence

Laminated
Argilli te

+150m

90-170m

TABLE 1.

crystal, lithic and lapilli tuffs, ?pyroclastic flows
with boulders of banded massive Zn-Pb-Ba mineralizatiol
towards base.

laminated and banded black and dark grey argillites, ~

siltstones; minor cherts; various felsic tuffs, minor ~

bedded sulphides; cherty lode (Thomas' System) ~

o
~

C"J
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Primrose
Pyroclastics
Cont'd.

Main
unIts

Massive
Pyroclastics

Banded
ArgilEte

Mafic Volcanics

Felsic Unit

Mafic
Volcanics

Apl?rox.
Th~ckness

Ii1Plan

300-400m

25- SOm

+2S0m

+200m

?

TABLE 1 - (cont'd).

Main
LIthOlogies

coarse flow pyroclastics, vitric, crystal
and lapilli tuffs; ignimbrites; rhyolitic ­
dacitic lavas; minor sericite SChists;
minor cherts, shales, sandstones and silt­
stones; highly altered; quartz felspar
porphyry; mineralized cherty lode
(Pinnacles Lode).

Interlaminated black and light grey
argillites, siltstones, minor cherts,
sedimentary flow breccias (? possibly
equivalent to laminated argillite above);
in parts altered

Dacitic - andesitic tuff, lapilli tuff,
crystal tuff, agglomerate; lava;

?Vitric tuff, lapilli tuff; highly altered

dark green dacite/andesite tuff + lavas

• . . . .. /22.
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11ineral iza t ion.

Three distinct styles of base metal mineralization
have been identified at the prospect from core and
surface exposure:

i) Zn-Pb-Cu-Py as net vein fracture or fissure fill;

ii) Zn-Pb-Cu-Py mineralization, disseminated to sub
massive associated with chert boulders;

. : i) massive, .fine-grained, finely banded Zn-Pb-Bari te
and Zn-Pb-Cu-Py mineralization.

'~','pe i) net vein fracture fill sulphides are often zoned
:~om yellow to dark-brown sphalerite centres through
'lack sphalerite to chalcopyrite!pyrite rims set in
": '.:2rtz or carbonate. Examples occur in drill holes
:?14 and CP15. Development of these veinlets is
:ependent upon hydraulic fracturing of water-laden sediments
c:nder conditions of shock-loading (13). Thus the finer
~rained argillic and tuffaceous units in the area are
~~ospective for this type of mineralization .

.:,~ though fracturing may occur over considerable widths,
'~acture density is generally low and overall base metal
~lphlGe grades are low (+1-3% combined Zn-Pb-Cu). On

i:s own this type of mineralization does not represent
:~. eco!1omic exploration target.

·~:.. pe ii) mineralization is intimately associated with
22ds (or zones) up to 17m wide containing loosely to
closely-packed boulders of chert or silicified shale!
~~dstone in a matrix of tuff or fine-grained clastic
~ediment. The Pinnacles and Thomas's lode systems are
~: this type. Where exposed, these lodes invariably
have a sharp (?faulted) footwall and a diffuse,
;-,-adational hanging wall contact.

~~e Zn-Pb-Cu-pyrite mineralization is often interstitial
:0 the cherty boulders but it may also occur within them
,is blebs, fracture-fill, in vugs or thin, discontinuous
::2nds. The SUlphides are generally best developed
:::':ards the footwall and peter out into the hanging wall
:n a manner suggestive of density grading. Furthermore,
c ~r~de or vertical zoning is often apparent in assay
"(-s'--,l ts with higher copper values at the base passing

. . . . .. !23.
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Alteration.

146029
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sericitization;

Chloritization;

Silicification;

pyritization;

carbonatiza tion;

kaolinization.

Type iii) mineralization consists of fine-grained, massive
high grade, finely banded sphalerite-galena-barite
~ineralization with pyrite and/or chalcopyrite. This
~ineralization closely resembles the banded stratiform
volcanogenic mineralization at Rosebery and at the Que
?iver deposit (39).

through lead zinc into a more barite enriched zone at
the top (e.g. PIN 1). A similar lateral zoning outward
from copper-enhanced centres is also evident in plan
(fig. 28). Minor gold and silver are present. Dark
green, chloritic alteration is often present in
close association with sulphides, and the lode is
surrounded by a halo of low-grade sulphides and pyrite.
X-ray diffractograms also suggest the possible presence
of anhydrite (Appendix 4). The style of mineralization
and associated silicic 'and chloritic alteration is
strongly reminiscent of sulphides deposited close
to exhalative vents at or just beneath the water-bedrock
interface in partly compacted sediments (14,15).

,a-date, only in-situ, rounded boulders ranging in Slze
up to 1m x 2m of this type of material have been founc
at Pinnacles west and south-west of Thomas's Tunnel
(e.g. 16S/17.7W, l7S/16.7W, and float over l8S/l6.5W
approximately). These boulders lie embedded in a matc~x

~: crystal tuff which is part of coarse to medium g~a~~ec.

~oorly sorted, chloritic flow pyroclastics and are
,ssociated with boulders of chert and rafts and slump~

~: argillite. The source bed of this type of materia~

and repetitions of similar, undisturbed mineralization
~epresents the main exploration target at the Pinnacles
:rospect.

,he main types of hydrothermal alteration affecting
joth the sediments and volcanic sequences at the
;;rospect are:-

i)

: :. )

: : i )

>: )
': )

.: :. )
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Sericitization: This alteration is strong, widespread
and a characteristic feature of the Pinnacles prospect.
It was mapped over a NNE trending zone increasing
from 3-400m in plan widTh in the north to +500m in
the south. Both clastic sediments and rocks of
volcanic origin appear to be affected resulting in
features ranging from bleaching to the more characteristic
yellow or yellowish-green coloration, waxy texture and
development of a pseudoschistosity. In the most
intensely altered areas the original rock is totally
replaced by a mass of sericite, illite and fine-grained
quartz. At the Pinnacles lode, it is developed above and
below the lode horizon, but weakens and peters out west­
wards towards the Owen Shear (e.g. Pin 1 and 2).

C~loritization: Strong chloritization is closely associated
with sUlphide mineralization both at the Pinnacles lode
and Thomas's lode system. Patchy aggregates of dark
c~lorite with sulphide cores are relatively common in
the more silicic areas in the alteration halo around
the lode.

This type of alteration appears to be more widespread in
the rocks of more intermediate composition west and
north-west of Thomas's Tunnel where it may be either
c~rvasive or associated with net vein fracturing in areas
jleached by sericitization. The green or dark green
cclour imparted by chloritization makes recognition of
:ntermediate to basic rocks more difficult.

S:licification: This type of alteration is present as
~~rvas~ve, fine-grained, cherty silica and chert intimately
associated with base metal SUlphide or pyrite mineral­
:zation in both the Pinnacles and Thomas's lode systems.

Secondary, diagenetic silicification often seen in
outcrop should not be confused with the primary form
of this alteration.

?yritization: This can be recognized both in the footwall
snd hang~ng wall of the main lode systems at Pinnacles
ss bedded aggregates and fracture coatings. Pyrite
frequently occurs as disseminated fine euhedral grains,
c~usters or aggregates and may exceed an estimated 10%
c: the rock near the lode horizon. Re-crystallized,

• . • . .. /25.
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euhedral grains of pyrite are also occasional
disseminated constituents of some of the shaly
horizons at the prospe~t but seldom reach significant
concentrations. The origin of the latter may be
different from the bedded stratiform, slumped and
contorted pyritic bands of probable syngenetic origin
as seen in CP12 and 13.

Carbonatization: Recent petrological work on the core
of Pin I (Appendix 4) suggests that carbonate alteration
(dolomite, siderite) may be more widespread in the rock
matrix than previously suspected.

Siderite-calcite-quartz are particularly common minor
~issure and fracture-fill components associated with
~ase metal sulphides in net vein fractures.

!aolinization: Minor, accessory amounts of kaolin have
~een reported (Appendix 4) from DDH Pin 1.

Significant kaolinization occurs in Thomas's Tunnel close
to the footwall of the lode as well as along joints,
fissures and minor faults north and west of Thomas's
Tunnel.

Strong kaolinization of a lapilli tuff was also noted in
costean 22S/lO.6W and along joints in andesitic tuffs
~long strike from this locality in costean IBS/9.6W.

Such areas may represent areas of intense alteration
·.·:i thin fumarole channels and vents.

GEOCHEMISTRY - SOIL.

The A
O

soil horizon at the Pinnacles Metric Grid was
~ampled during 1974/75 and results were subject to
;;rior comment (16,17). These earlier results were
~e-contoured with a geological bias (Figs. 29, 30,
31, 32) guided by an improved understanding of the
:~drock geology. A composite summary is shown in
:lg. 41. Sectional graphic plots of the geochemical
:esults are also shown in relation to known geology and
c. P. responses in Figs. 5 - 24.

.... " /26.
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Results were processed by the VSTAT computer programme
to produce the usual geochemical statistics utilized
for interpretive purposes. A statistical summary is
given in Table 2.

The incidence matrix and correlation coefficients
between Cu, Pb, Zn, Ba and Hg are shown in Table 3.
The correlation is high between copper, lead, zinc and
mercury but only fair to moderate between the base
metals and barium. Examination of cross-sectional
plots shows that barium is often depleted or suppressed
over known sulphide occurrences, and forms peaks on the
flanks of the base metal highs (e.g. Figs. 9, 14, 16,
17,18).

Results can be broadly grouped into a northern or southern
field separated by a relatively inert zone.

Lead, zinc and barium clearly indicate the presence
of both the Pinnacles and Thomas's lode system for at
least part of their strike lengths. Geological
knowledge of the prospect now suggests that the
spottiness of results may to some extent reflect
patchiness of base metal concentrations in bedrock
or lode. Copper shows a somewhat more complex
dispersion pattern around the lodes. The copper
highs just to the west of the Pinnacles Lode could re="e~t

higher copper content in the footwall of the Pinnacce~

Lode - a zonal feature common to many volcano-sedim7~~~ry

deposits.

. . . . .. /27.
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TAB L E 2.

COMSTAFF PTY. LTD. PINNACLES SOIL DATA GEOCHEMISTRY. 77/09/16 11. 22.25.

STATISTICAL SUMMARY

NUMBER OF SAMPLES = 969

NO. OF RANGE STANDARD COEFF. OF
ELEMENT VALUES LOW HIGH MEAN DEVIATION VARIANCE VARIATION 3rd MOMENTS 4th MOMEMTS

Cu 952 0.00 6000.00 11.12 194.47 37818.51 17.50 30.73 943.78

pb 952 4.00 9999.00 45.31 339.60 115330.03 7.50 26.93 776.53

Zn 952 2.00 9999.00 36.71 329.45 108536.17 8.97 29.14 877.24

Ba 948 0.00 3500.00 170.23 172.37 29712.72 1.01 9.39 154.79

Hg 951 0.00 9999.00 83.60 360.34 129847.07 4.31 24.04 627.14
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COMSTAFF PTY. LTD. PINNACLES SOIL DATA GEOCHEMISTRY

TAB L E 3.

CORRELATION COEFFICIENTS

77/09/16 11.22.25.

Cu 1.00

Pb .96 1.00

Zn .98 .95 1.00
Ba .63 .65 .62 1.00
Hg .90 .86 .88 .57 1.00

Cu Pb 3n Ba Hg

INCIDENCE MATRIX
cu 952

Ph 952 952

Zn 952 952 952
Ba 946 946 946 948
Hg 951 951 951 951 951

I-'-Cu Pb Zn Ba Hg ,....
~

0

/29.
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GEOPHYSICAL SURVEYS.

146035

...... /30.

no obvious strong resistivity or frequency
with the exception of the western end of

However, above-background responses can

However, in section plots over glacials, barium shows
a number of depressed peaks which in several cases
correlate with low-order base metal responses (e.g.
Figs 6 - 10). These geochemical features have not
been investigated and are not understood.

A moderately anomalous base metal zone emanating from
approximately 20S/10.6W shows broad correlation with
fracturing and strong kaolinization and could be
correlated with an exhalative zone within a sequence
of andesitic rocks.

Available soil geochemistry has proved to be a
useful guide to detailed mapping at the prospect.

It should be noted that the intensity levels of
geochemical response for Cu and Pb falls off
considerably over glacials, though some values are
still evident. In contrast, the contour plans
show the glacials to be relatively unresponsive
with respect to barium and zinc. The barium line
anomaly west of 14S/16W is unexplained. It may
represent contamination from Brown's Working along
an old creek bank.

The contour maps also highlight an untested zone some
400m x 100m anomalous in Pb, Zn, and Cu within
elevated values of barium extending from 14S/11.6W
to 17S!12.6W.

I. P. Surveys.

A gradient array I. P. survey was completed over the
Pinnacles Metric Grid in 1974/75 along lines approximacely
200m apart. There are no results for line 288. Results
are shown in stacked profile format in Figs. 33, 34, 35
and 36. On these plots, distances between grid points
have not been computer-adjusted for topography.

There are
anomalies
line 26S.
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be a useful aid to geological mapping. The effectiveness
of the I. P. mapping method could be increased through
laboratory measurements of conductivities to determine
response characteristics of major rock types in the
area.

Thus, the frequency effect and apparent resistivity
highs along the western sectors of lines 24S and
26S could imply merely a difference in geophysical
signature of the Rosebery Group rather than signify
anomalous responses.

C.1.1. Percentage Frequency Effect & Apparent Resistivity.

A broad high on 26S/16.5 - 19W and also 24S/19 - 20W could
represent a characteristic signature of the Rosebery
Group at the contact with the Primrose Pyroclastics
(ct. Sect. 7.1.2. below).

Only a narrow, minor response was obtained over the
Pinnacles lode (est. 10 - 15% sulphide) on 22S which
broadens into a zone in excess of 100m through 20S and
18S to 16S. Thereafter, correlation becomes tenuous.
Elevated responses are recorded both over glacials
and Primrose Pyroclastics (e.g. 12S/17.4W and 12S/13.4W).

The weak responses must be weighed against the known
characteristic of the Cambrian pyrite in Western
Tasmania to give suppressed responses well below
proportion to its concentration (e.g. 5 - 10% disseminated,
firm-grained pyrite in cherty rock - no significant bench
test response: ( Trussell, pers .comm. )

\ CleUrv?

7.1.2. A broad zone of low resistivity along the western edge
of the Pinnacles Metric Grid north of 22S appears to
reflect sediments east of the Owen Shear which are
coeval with the Primrose Pyroclastics. This is in
marked contrast to the high resistivities recorded
over Rosebery Group sediments west of the Owen Shear
from 22S '- 24S.

The sharp trough at 18S/15.8W (no associated
geochemical anomalies) may be a contact-effect
between altered pyroclastics and sediments while
sulphide-bearing black shales 100m to the west only
register a minor low. This contact effect may again
be recorded by a minor, sharp low at 16S/15W, but
Thomas's lode approximately 50m further west gives a
slight increase in resistivity caused perhaps by the
presence of barite.

. . . . .• 131.
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On 14S/16.6W a narrow trough over glacials is
duplicated by a PEM-low for which there is no
geological explanation at present.

Fluctuations in the profiles on lines 12S and lOS
over glacials similarly cannot be fully explained
though the troughs at 12S/13.6W lie along the
northward strike projection of Brown's lode.

Pulse EM Survey: (Fig. 37, 38, 39, 40)

A trial pUlse EM survey was run over suspected
mineralization along portions of line 14S, 16S,
22S. Line 26S was apparently barren of sulphide
mineralization and was selected as a control line.
Transmitter-receiver spacing was 60m and coil diameter
halved to 5m by doubling up the available 10m coil
for ease and speed of handling.
Responses over known sulphide mineralization at the
Pinnacles and Thomas's Lode were unimpressive, though
a slight positive response was recorded over the
Pinnacles Lode at 22S/16-17W on 7 of the 8 channels
used. It is doubtful whether such a response would
have been recognised during a normal regional survey
as representing SUlphide mineralization.

Significant lows were recorded on all channels (8 in
all) at the traverse extremities on lines 14 and l6S.
On line l6S this negative anomaly is coincident with a
frequency effect and low resistivity response about a
shale/pyroclastic contact below which minor sulphide mineral­
ization occurs in a zone of net vein fractures (viz.
cp14). The low at the western extremity of l4S is not
fUlly understood. There is a minor coincident
resistivity low but bedrock geology is obscured by
thick glacials. The cause of the anomaly is mooted to
be a zone of sediments.

The cause of the pronounced low on all channels on
the eastern end of line 26S (13.2W) is unknown. It is
flanked to the east by a resistivity low and frequency

•••••• /32.



4.lm

2.8

670,000 approximately

: 450m

: downdip: 130m

average width of significant mineralization

strike length

average depth

average S.G.

inferred tonneage

at a weighted grade of : 0.40% Cu, 1.59% Pb,
4.65% Zn or weighted 6.88% combined metal at zinc
equivalents •

effect high. This negative anomaly lies 400m along
strike to the SW from a band of altered argillites
and siltstones and may perhaps reflect the southward
continuation of this zone of (?altered) sediments.

•••••• /33 •
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Pinnacles Lode:

RESERVE POTENTIAL.

Correlation of mineralized horizons achieved with the
use of surface outcrop, drill hole data, A

O
geochemistry

and I. P. responses defined the Pinnacles Lode over a
strike length of some 500m and the Thomas's Lode
system (including McGuinness's and Brown's sectors)
over a similar strike length. The Pinnacles Lode has
been tested by 12 drill holes over the past 30 years.
(Figs. 27, 28). Included are PIN 1 and PIN 2, two of
the three original proposed drill holes sunk in 1977.
Of these, eight intersected target, two were aborted
and two were poorly sited. Results are summarized
in Table 4.

Assuming continuity of Cu, Zn, Pb SUlphides laterally
and in depth, downdip extent limited by Owen Shear and
interpolating between drill holes CP 10 and CP 13:

Past attempts to intersect the Thomas's Lode system
were relatively unsuccessful because of poor knowledge
of target and/or poor drilling technique. Of 9 holes,
only two (PP 31 and PP 46) intersected the target
zone at shallow depth (Fig. 27).
Results of this drilling are summarized in Table 5.
The main results of drilling other targets (5 holes)
are given in Table 6.
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estimated average width of mineralization: 3.5m

•••••• /34.

150m

2.8

: SOOm

: 735,000 tonnes

insufficient samples to indicate grade
The lode system appears open to the north,

in depth.

tonnage potential

strike length

estimated depth extent

estimated S.C.

N. B. :

1) Zinc equivalent is Zn : pb : CU = 1:1:2.

2) Gold and silver values are not considered in
these calculations.

146039

The lode is open to the north but appears limited in
depth •

Thomas's Lode System:

This includes a higher-grade triangular shoot
containing approximately 162,000 tonnes at a weighted
grade of 0.51% CU, 2.09% Pb, 5.62% Zn, or weighted
8.52% combined metal at zinc equivalents (1).

This system is assumed to include McGuinness and
Brown's Workings. Assuming continuity of lode and
sUlphide between McGuinness' and on Brown's Workings,
accepting an arbitrary depth limit of 150m and
interpolating between drill holes PP3l and PP5l,
then -

On the assumption that the weak mineralization associated
with chert through 16S/13W and the geochemical anomaly at
l7S/12.4 - 12.8W could represent lodes similar to those
already known, it is possible to speculate that total
tonnage potential of the prospect could be in the order
of 2.5 - 3 million tonnes.

There are
averages.
south and

•~
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Est.
ASSI\~S META~ RATI~S

Drill Drilled True I\g Au Zn+Pb
Hole No From-To Length Width % cu % Pb % Zn gm/t gm/t Zn:Pb Zn:Cu cu Pb:Ag Ag:Au. COM MEN T S

m m m

CP 8 - - - - - - - - - - - - - Aborted: no ass.:
CP 9 57-60 3 0.7 0.37 0.48 2.97 - - 6.2 8.03 9.32 - ? ?drilled downlo'

cherty
CP 10 153-155 2 1,4 0.023 0.25 1,40 8 N/\ 5.6 60.87 71,74 312.5 - Cherty lode
CP 13 49.45-55.35 5.9 5.1 0.02 0.12 2.85 6.3 NA 23.75 14.25 15.64 190.5 ? Cherty lode
PIN 1 99.5-101.3 1,8 1,4 0.07 0.09 2.0 7.5 Nil 22.22 28.57 29.86 120.0 - Cherty lode
PIN 2 156.9-160.2 3.3 2.9 0.05 0.89 1, 75 8.0 Nil 1,97 35.00 52.8 1112.5 - Cherty lode
PP 34 95-104.5 9.5 8.23 0.67 2.9 6.9 15.6 Tr 2.38 10.30 14.63 1858.9 - Cherty lode
PP 36 125.9-135.6 9.7 ' 6.65 0.3 0.3 3.2 3.0 Tr 10.67 10.67 11,67 1000.0 - Cherty lode
PP 39 7.3-9.1 1,8 1,7 0.2 Nil 2.4 18.4 4.4 - 12.0 12.0 0 4.18 ?top of cherty 1
PP 40 6.1-13.7 7.6 7.14 0.67 3.7 8.0 34.1 8.8 2.16 11,94 17.46 1085.0 3.88 Cherty lode
PP 41 34.2-38.9 4.7 3.02 0.31 1,2 3.6 18.7 Tr 3.0 11,61 15.48 641,7 2.46 Cherty lode
PP 42 - - - - - - - - - - - - - Aborted before

target

Pinnacles Lode.

NA - not assayed
Tr - traces

T A aLE 4.

NOTE: i)
ii)

iii)

PP series: Ax and XRT holes drilled by E.Z. 1948/49
CP series: ax-Ax size holes drilled by Comstaff 1974/75

PIN series: Bx-Ax size holes drilled by Comstaff Joint venture 1977
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Drill Drilled IJ.'ruc Ill) lIu ~
Hole No. From-To Length Width % CU % Pb % Zn gm/t gm/t Zn: Pb Zn:Cu CU Pb: JIg JIg: Jlu

m In m

CP 7 94-95 1.0 0.64 Tr Tr 1.2 NJI NJI

" 196-197 1.0 0.64 Tr Tr 1.8 NJI NA

PP 31..
PP 45
PP 46
PP 48
PP 50

PP 51

PP 52
PP 59

128.4-128.9
162.5-167

16.9-22.8

7

0.5
4.50

5.9

7

0.32
3.45

7

0.04
0.09

0.74

Nil
Nil

1.9

4.5
3.3

7.1

Tr

Nil
6

30.6

Nil
Nil

0.3 3.7 9.6

36.7

12.2

Nil

62.1

Nil

102

COM MEN T 5

Cherty "breccia".
Not main lode.
fractures in shale.
Main lode not

reached
Cherty lode.
Cherty lode-?main

zone
lIband'd bef. target
Cherty lode
Aband'd bef. target
Stopped bef. main

target
Poor core recovery
in zone of interest
Lost bef. target
No significant
sUlphides?hole
stopped pre~turely?

NA - not
!iQ!f: i)

it)

assayed
PP series
CP series

Ax and XRT holeS drilled by E.Z. 1948/49
BX-Ax size holeS drilled by Comstaff 1974/75

TABLE 5.

Thon\as's Lode System.
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Est. ---
Zn+l'bDrill Drilled True 119 lIu

Hole NO. From-To Length Width 0/0 Cu % Pb 0/0 Zn gm/t gm/t Zn: Pb Zn:Cu CU Pb: I\g IIg:l\u C 0 M M E N T S

m m m

CP 12 107.78-110.49 2.71 2.67 Tr Tr 2.33 Nil Nil - - - - - in fissures in
shale

CP 12 120.29-128.43 8.14 8.02 Tr Tr 1.99 Nil Nil - - - - - " " " "
CP 14 128.21-132.21 4.0 3.94 0.01 0.03 1.41 Nil Nil 47 141 144 - - " " " "
CP 14 136.21-147.21 1.0 - 0.01 0.22 1.27 Nil Nil 5.8 127 149 - - " " " "
CP 15 39.9-44.7 4.8 3.39 0.01 1.18 2.16 9 Nil 1.83 216 334 131 - in fractures &

veins in shale &

tuff
CP 15 48.3-51.0 2.7 1.91 Tr 1.12 3.17 10 Nil 2.83 - - 112 - in fractures &

veins in shale &

tuff
CP 1 - - - - - - - - - - - - - insignificant baSE

metal content
CP 2 - - - - - - - - - - - - - insignificant baSE

metal content

T II B L E 6.

Other Drilling.

'.
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DISCUSSION.

considerable interpretive effort was devoted to the
definition of the palaeogeographic environment of
the mineralization at the Pinnacles prospect and
the surrounding district. There is little doubt
that the mineralization at the prospect is of the
volcanogenic stratabound type. There is also evidence
in the form of in situ large boulders of massive.
banded Zn-Pb mineralization indicating that conditions were
also favourable in the prospect area for the formation of
stratiform volcanogenic mineralization of the
Rosebery type in suitable sedimentary traps.
Deposition of these two styles of mineralization
may be contemporaneous/(l4.l5.l8. 40. 41}. Further
regional geological and trace element analytical data
is required in order to resolve conclusively whether
the mineralization is related to island arc evolution
according to the model of Mitchell & Bell (19) or
related to acid volcanism of the Cordilleran type (7).

The origin and setting of the Pinnacles and Thomas's
lodes can be explained in terms of a relatively simple
genetic model with references to processes which
appear relatively common in a volcanogenic environment.
It appears that submarine exhalative activity was in
?rogress on the flanks of a submerged rise of volcanic
origin which possibly extended north-east from the
south and from the east of the Pinnacles. as attested
by the presence of acid and intermediate lavas and
derivatives. The latter are volumetrically dominant
in the south and south-east of the prospect. suggesting
proximity to an extensive area of effusive vents
(Fig. 43) which may extend well into the Chester grid.
Criteria for the recognition of effusive vents are
cited by several authors (40. 42. 43. 44).

During explosive submarine eruptions. pumiceous and
pyroclastic debris of acid to intermediate composition
would have been quenched. sorted and sloughed laterally
(?east and north) into deeper water to become
conformably interbedded with marine sediments (45).

.. . . . .. /38.
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The erosive power of such flows could be expected to
exert considerable destructive influence on any pre­
existing. non- or poorly consolidated sulphide
~ineralization. During periods of quiescence.
clastic material would have been supplied to the area
bv erosion of the volcanic rise. Re-worked tuffs and
,,:'h would constitute material derived from far-off
volcanic activity.

contemporaneous sulphide deposition is envisaged to
!,ave occurred by fumarolic activity during periods
of qUescence as encrustations on vugs. fissures and
cJvities. as well as by partial replacement of the
host rock in a paraconformable setting a slight
distance below. but close to. the water - bedrock
interface (14,15).

Strong concentrations of sulphides would build up
over short distances around exhalative vents, but
base metal sulphide values would falloff rapidly
with distance from source (14). This model would
give a field of pod-like mineralization distributed
along the same stratigraphic horizon. separated by
low grade or barren areas. Simultaneously, fumaroles
charged with base metal ions would rise through the
overlying body of water. and precipitate their load
in response to falling temperature gradients and
ocean currents (20. 46). In an open basin, the
base metal ions would be dispersed over a wide area,
giving low grade geochemical values. Their
accumulation would be further diluted by mixing with
the influx of clastic material. Under special
conditions of basinal traps and low rates of influx of
clastic material, massive. bedded and banded deposits
of the RoSebery type could form.

Sedimentary traps and depressions close to exhalative
centres and in enclosed basins would be more favourable
sites for the accumulations of this type of deposit
than basins distal to exhalative centres. That such
conditions existed at several stratigraphic levels of
the Pinnacles Prospect is shown by the presence of
the boulders of massive SUlphide l6S/l7.6W and 17S/
l6.6W.

.•••.• /39.
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Under stable seismic, tectonic or erosive
conditions, or in enclosed small basins, such
deposits would be preserved undisturbed.

Areas close to eruptive centres would be sUbject to
repeated seismic shocks originating from the
explosive nature of acid volcanism. The latter
could provide part of the shock-loading mechanism
required to form net vein fracturing commonly seen
in what are interpreted to have been water-laden
sediments or tuffs. Such earthquake activity would
also act as a trigger mechanism for gravity slides of
partly or non-consolidated sediments basinward down
the slope of a submerged volcanic site. Under extreme
conditions, fluxiturbidite flows could form, resulting
in the total break-up of the slumped horizon with
abrasion and rounding of the constituent boUlders. The
size of the boulders would vary and a crude grading may
become apparent. Any high-density, sulphide-rich
liquids or boulders would gravitate interstitially
towards the base of the slumped horizon and lag behind
the main body of the flow.

Breccia and mechanically transported ores of this type
in varying stages of disruption have been described from
volcanic settings in Europe (21, 22), Canada (13,
23, 24), Turkey (25), Russia (26), Japan (27),
Tasmania (28), New South Wales (Degeling; pers. comm.)
and possibly Fiji (43). Possible trigger mechanisms
are suggested by several investigators (25, 28, 29).
The slumped area would then be covered by the products
of nearby, rejuvenated volcanicity or by clastic
sediments in the event of a pause between seismic
activity and any related volcanicity.

Such a cycle of events could be repeated a number of
times in the acid volcanic environment at Pinnacles.
This repetition could account for the appearance of
cherty boulders and beds of rounded flow pyroclastics
at several stratigraphic horizons at the prospect. The
pinnacles and Thomas's Lodes may have formed during

. • • . .. /40.
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periods of extended quiescence as indicated by the
development of a relatively thick zone of sediments.
other narrower, cherty horizons exposed at the
prospect may represent either short periods of quiescence,
weak fumarolic activity or the edges of a stronger,
more extensive exhalative field.

A possible sequence of sedimentary and tectonic events
leading to the formation of lodes at Pinnacles is
depicted in Fig. 42.

The question arises whether Zn-Pb-Cu deposits formed
under conditions proposed in the above model can
give rise to economically viable ore bodies. At
Buchan's, Newfoundland, several mines are operative
in this geological environment. Ores have been found
to maintain economic grade for distances in excess of
2 KID from their source (23). Other examples can be
cited from the Noranda mining field in canada (48,
49, 50, 51).

Flow breccia ore is also mined at the Shakanai Mine,
Japan (27). and recent interpretations of the origin
of the Rosebery Deposits suggests that it is a slump
structure whose advance has been arrested before
total break-up.

The regional implications of the above model indicate a
prospective contact zone between the Primrose Pyroclastics
and the sediments of the Que Syncline northward from
the Pinnacles. It is interesting to note that this
contact strikes into an area of stream sediment zinc-
lead and minor copper anomalism as well as Input response
(CAR) in the Bulgobac area in E5/63, pt. 2. Unfortunately,
a large portion of this prospective belt was relinquished
scveral years ago and is no longer available to Comstaff
for exploration.

The area immediately N.E. of Pinnacles and N. of EL5/63 pt.2
Chester East in E.L. 5/63 pt. 2 is to a large extent
~overed by glacial material and sample density is low.
;"irst pass exploration is therefore considered to have
'>cen inadequate. Additional careful sampling is thought

.••.•. /41.

­..

1
\

I



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

10.

10.1.

.2.

....

. .

146047
- 41 -

warranted, particularly in the light of a few zinc
anomalies in heavy mineral concentrates derived from
this area.

CONCLUSIONS.

The current phase of mapping at the prospect has
clarified the gross stratigraphy in the area and
provided a crude gUide to the detailed prospect
stratigraphy.

Construction of a detailed structural picture is still
incomplete because of complications introduced by
minor folding and slumping and uncertainties due to
poor outcrop in critical areas, distinctive marker
horizons and possible impersistent lensoid lithologies.

The Owen Shear is recognised as a major fault structure
separating stratigraphic groups of different ages and
possibly limiting the downdip extent of the Pinnacles
Lode.

Significant mineralization investigated to-date is of
the volcanogenic stratabound type. It consists of
Zn-Pb-Cu sulphides and pyrite within a lode consisting
of poorly sorted, rounded boulders of chert or
silicified fine-grained clastic sediments and volcanic
material resting in a matrix of tuff or mudstone.

The original mineralized sedimentary horizon is considered
to be mechanically transported or broken up by
seismically triggered slump movements down the slope of
a volcanic pile situated on the edge of an open marine
basin.

In this environment, significant base metal distribution
at the prospect may be patchy and generally concentrated
around areas immediately surrounding former exhalative
vents.

Tonneages indicated for the Pinnacles and Thomas's
Lodes to-date are non-commercial and grades are
subeconomic.

.•.• " /42.
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Available information suggests that the overall
tonneage at the prospe~t would be limited to the order
of 3 million tonnes at this stage. This appears
insufficient for commercial exploitation.

10.6. Evidence of boulders of massive, banded sulphide
mineralization points to the north-west and north
of the area as a reasonable exploration target for
Rosebery-type mineralization.

10.7. The suggested intravolcanic basin N.E. of Pinnacles
appears to lie in a palaeogeographic position
favourable for Rosebery-type mineralization.

10.8. Review and reassess Input, aeromagnetic and stream
sediment responses over the prospective contacts
and areas north of Pinnacles through the CAR and
Bulgobac.

11. RECOMMENDATIONS.

11.1. Prospect exploration.

i) Any further detailed geological work at the prospect
should be founded on an accurate base map prepared
by stadia survey.

ii) Further exploration at the Pinnacles should be
concentrated on the area north of line 20S with
the objective of locating the source bed of the
boulders of banded, massive Rosebery-type
sUlphides exposed at 16S!17.65W and 175.

First priority should be given to the triangular
sector contained between the OWen Shear in the
west and a line extending north north-east from
20S!16W. The area within the PMG grid to the
east of this line has lower priority.

iii) Define the top contact and strike extent of the
chloritic mafic volcaniclastic unit west of
Thomas's and Brown's Workings.

...... /43.
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iv) Concentrate exploration effort within and to about
100m on either side beyond the top and bottom
contact of this unit along strike to the N.W.
and N.E. by gridding, soil sampling, gradient
I. P. @ 100m line spacing to about 1 KID north
of line lOS.

v) Clear out, map and sample the underground and
remaining surface excavations in the Brown's
Workings area.

vi) Sample Thomas's Trench at, say, 2m intervals.

vii) Attempt mise-a-la-masse to test continuity of
sulphide along the established strike length
of the Pinnacles Lode and Thomas's Lode System.

viii) Surface equipotential surveys should be undertaken
to test for the possible extension of the Pinnacles
and Thomas's Lode (Brown's and McGuinness sectors)
beneath glacial cover to the N.E. and S.W. and to
determine whether or not these lodes join up.

ix) To assist in the interpretation of the I. P. data,
undertake a programme of conductivity measurements
of a range of samples of lode material and major
types of country rock.

x) Assay drill hole CP8.

xi) Re-examine the core generated by former E.Z.
drilling for lithology, styles of mineralization
and facing data.

xii) Although Thomas's Lode does not represent a prime
exploration target, any mineralization here could
represent additional ore reserves.

As such, the depth extent of the lode should be tested
by drilling in due course.

Xlii) High density stream sediment sampling of minor
and major creeks over glacials in the N.W. of the
PMG grid.

.••.•• /44.
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c
Attempts to traft'e the prospective flank zone
between sediments in the Que Syncline and the
Primrose Pyroclastics to the north-east.

Attempt to define more precisely the extent and
dimensions of the suggested intravolcanic basin
N.E. of Pinnacles and determine its prospectivity
for Rosebery-type Zn-Pb-Cu mineralization by
mapping, lithogeochemistry and stream sediment
sampling.

Define the contact between the Primrose Pyroclastics
and the Mt. Black Volcanics.

Attempt to re-sample the streams in the apparently
low-sample density area north of Chester East with
the objective of increasing sample density per
square Km.

Continue regional studies of the palaeogeological
environment to locate stable intravolcanic or "open"
basins on flank sites which could serve as traps for
brines or solutions enriched in base metals.

v)

i)

ii)

iv)

xv) Fill in gradient I. P. PMG lines 115, 13S, ISS,
17s and 19S as a guide to geological mapping and
location of sulphides.

- 44 -

xiv) Determine the bedrock beneath the Cu-Pb-Zn
geochemical anomaly at 17S/12.3 - 13W by
costeaning.

xvi) Continue with studies of volcanogenic breccia ores
to obtain a more accurate fix on the source of the
boulders of massive Zn-Pb-Cu mineralization at
Pinnacles.

iii)

xvii) Include manganese on the list for all routine
geochemical analysis and assays.

xviii) Analyse all significant drilled mineralization for
manganese and iron.

11.2. Regional Exploration.
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"72 C'_... _->;').On

_", ",v ~.pO~!,7_::...':!~i:·_ ± - _~C 71:.°"1 .-J.J.L..Om -- -,- .LOG SUMMARY
MINlinAliZATION --rni..-tlo"lR'XK TVP! Sty:, a_

width ICco<rJ

____.l_~j)sir;9...J.JLft in hO'.e.

- ,
Tot<'.l drilled , 321m-------------

, "23__:r.o_t}l.l-x.c~.9Y..f'J',~d 7m ,

-
~'6 BcCW"'~:Q'-_:-9.6...aO/

---------
(:~-7('1.6':'l) Ir:z.!:.('r9~~ding• altered vitric tuffs. ?is.nj.mbritgs and vole~niclt\B.t.ic--

_.~-_.-

j71. r;O .. 93~ J~) Q\':<lrtz - fclsp.nr - """"'r"'hvr"

--
(Q.?:O-95.90) Altered, interbedded tuffs. ?ignimrites and volcanic.

- ..... ".

e'( ';.~' . ';10-! 5~.~ 10 l l1ninly altered volcaniclastics: disseminated aggrcga-.
of snhalcr':t- --,----_.--

-
zone: """tchv-"alena anh.lerH.(1,.0.10-165.80) Lode

_ .~.\n.G~--..t...um.L.JlQry minor CbS] C0py.ri te ~ in parts che

-'.-
innimbriti_ -, -,_.~J':'. R('1-176 ~ 30 ~ 1\ltercd sheat'ed

..1Jl:...)1~V~~Q_ •.l)O L.D~rLqr",.,.n chJ orj ti r: dac;tic-an d tuff· t .... a-e

Pb-Zn-ovrite minc,ralization.

.J~J."n-183.?O' IR~Lff t.ransition zone •
.".)J}..~.::.Q...-J22..~!l.Q.L1.t.1_\;.crllrJrJ(]....Q.cL-lll.tered volcan1c1astic s and black mudst_ULll~.b.I'-l"J

1~~.~n-204.50: L~~~r.Q:cd, slumned: black shalcs~

Int~rbc,rJcled black shales and thin tuff bancls : slumpe
,

_!.t,i_._J..2=..?_2) : .". ;,. . '. '" . ,, "'" _ '311, nJr' ,"nO. ,,.., _ _, ...n •.: ...._,.,--" --.
.'.Ii> .~>"". . ,'itW;.; ."",~ .•c",j 'W;~.4IIfI:fII!lf5recem.iJtb .. " '0' I iiiit' .lil e- "hSt ~___~~..,")li::~'

" - .--- -.

..-~.- -• •



AU 5T R A LI A N ANGLO AMERiCAN

- -. ". - - - - - - JIIIIIIII •• - - - -
LIMITED

- - - - ._.
APP~NO'X 1.

P". ... .IIL

~'Jr.rHOle No. PIX 2 TYPE ~~a~~t1;~.,.

DATE
FINISH'

SAlIl.~lE

No.

PROJECT:

CO.ORDINATES .2.2,55(15 •.51'/ ..

LOGGED BY..

OESCRtPTION

"lNCU;>.IATION"., :-.7.q .....

DRILL Longycar.. 38....

o
DIRECTION ?7.0.,,~ag •.

FINAL DEPTH 231m

ASSAY RESULTS



AUSTRALIAN A N G L"-,,O:.-..!.A'-~""-,E,-,R,,-,-I"C.!.A,"N~....::L.!.I.;:M ! TED

• -'. -• - - - - - - -• '.- - - - - - - -APPENDIX l.

P.-ge' .. .(2)
-..

~__.I~~ __ j l)"ILLr:O J

1

NC. 15J\PlPL~ SMJlPlE
C I I :-::-I "E~I'!E~ ~tTRts INT. ~o,
\ I'\,','! 10 I

Uo", TE
ST .... ~T

TypE .....

DATE
FINISH'"

PROJECT:

CO-ORDINATES.

LOGGED By.....
.

oeSCRIPTION

INCLINATION....

DRILL

DIRECTION .._.. .

FINAL DEPTH ..

ASSAV RESULTS

1

.,

.-i---I--+--l--+--I----------~--_:__----------1___l-_t-+-t___t-_r--
I

.. ·~:+~·-l::::::·=L---- --~-f--------------·-----,-------------+--+--+---t---t'---j-_t_
- ... j.---j--L.--+---f--:.-./----.---------------------t--t--r--t--
----/. I

I '"



-." - - - - - - - _..- - - - - - - - .... -APPENDIX 1.

AUSTRALIAN ANGLO AMERICAN LIMITED

PROJECT:

P". 0_>'"

I'QHt:llCL[ No "PIN. 2

r,tT(
~i !If,,;"

r·_I~fJ.'H I I -I_ ... .~ -" O"ILlEO flEe. SAMPLE

'W',' ,I 1'0 ~ 'l~lI'ES \ M!:TH~S INT.

TYPE.

DATE
FINISH'" '.H_.· ... ·,,' ••.•.•

SAMPLE
No_

CO-ORDINATES.

LOGGED BY.

OES~tPTION

INCLINATION

DRllL. .

DIRECTION...

FINAL OEPTH ....

ASSAV RESULTS

I

94 .. 20m: folia-t-ion-/-s-chis tOB i ty' -;-4'..'-5c.°~-,--"--=,-"-,-,,,,,,=-=:==;-:"';- -i__-i__-+__-+__-+__-+ t-' _"'---1--- ---+---f----f----f---=WIsps and patches of dark green,' soapy s-.!:o,=r~i~o~i~t:,:e::-:.!i~l,:l~i:.:t:,:e~m~a:.:t:,:o,=r~iO'a~l,- -+ 1-__+__+__+__+__-+1 _
-'---T 1 f·~:.-£uhcdraLP:t!..!.~~issen\: thF:~!'lout~ ca 3 - 5%. I.. ~_.L-==~,-==-! J Brown sphalC'ritc/gLllena aa~at:._!?_si.!!-J!'E~g.ularthin fractures. ---0-

1
---+----+---+--+--+--+--+1-----

. II . .@93.3020m?.2nc01 diffuse fels~~ Cr'lY~"~t:=a~s~.'--l__-l t -+__-t-__-+__-+ _---or· I Ce.rb. line'" fi,ne shears; l.-__---,=::=1... J__L- ----- 1-------
---- --~------!--1 -------- ------ _I

• ---_-1_-- i 1 -- ---- --===::::::=::::.====-------- L,---

-----.,- , --,-- --------------+--+--4---;---+---+--'~ ..j....--~-

, -



AUST~ALIAN

'.
AMEr.ICAN

-• • •-
Paql' (.4)

APPENDIX 1,-----
L1MITEO

---,
ANGLO

-<, '.,\----'.-•-
rROJECT:

CO"(HOlE No....
PIN 2

TYPE. CO·ORDINATES., ... , INCliNATION... DIRECTION ...

pt. ~ F
:';1 t,::T

DATE
FINISH'" lOGGED BY,,,,,. DRILL .. FINAL DEPTH ..

t'~~Or>:LLEDI REC. SA~.lP1..= SAMPlE
~"--I I~ETfl.ES' METRES lr~T. No.
VI ';',1 TO I

DESCRIPTION ASSAY RESULTS

....~.

.

. '0" .., .... ,'",c" ,','c',' 1

'" .',;

.... "
I;., '"-

- --1
._~.~-+--+--+-+--l-----------~---------I--+-+--t-i----i-----r-­I_·~~_-J_: -..;

1---- i
. !

'''i

.....-
I I

··-·-~--]==r'==J=-=-l~---I--C.l--------------:-------I--j---t-+--I--r---t-­
. - j

1lIl"- t-- I



FINAL DEPTH .

DIRECTION

- - - - - - - - - ,- - - -• '. -.
AUSTRALIAN ANGLO AMERiCAN LIMITED

PROJECT:

fJflr:HOU: r{~. . .. .PIN 2 TYPE .. CO·O~DINATES ....... INCLINATION ..

['·''If: DATE
L.OGGED BY... DRILL.....~, i"'1 ~ T FINISI-1" ................

- - - - -APPENDIX "

..... ~5).
-• ••

I DCl'TI'

t \'" ".'
SAMPLE

INT.
SAt/PL'E

No. DESCRIPTION ASSAV RESULTS



AUSTRALIAN AMERICAN

- • -'. -• - - - ."'- - .- ..
ANGLO

- - -
Ll:\' IT EO

- - - - - .~ .
APPENOIX I.

Page .(~).

unf'lEHCLE No.... p.rN. 2.

or, rr
:); ,\":T

TyPE. " , ,

DATE
FIN1SW··.. ·..·

PROJECi:

CO·ORDINATES .

LOGGEOeY..

INCllNJ\TION

DRIll" , .

D1J:lECTlON .

FINAL DEPTH." .

.. + I scattered sparse small aggregates of sphalerite/galena mineralization •
.__-iI__-i-__+_~+-_-iL~a'.a~l~en~a"-'a~l~s"oua..§L.Epa int on ioints:@ln''''E6"()1l",L'..fO"'l..i"'."'t"i"o"nc..:-c....<?..s"h"ea"'r'-'s"'O'- -+__+__j-_--i__-t__-j-__~

_,__ ._,.~ ~ 174 minor aggregate of chalcoEY..r'-i.:t~e.-'-. +_-+-_+-_+--+__-+__-7_ _, ", .
.--,.:=:i=-+--+--+---+-------+'------------+---+---+--+-+-+--,--
.-~ i :

- ! I
. _1-J
.-- .;.--....I,'--!'---il--I--+----- +--_-j-_+__+--j----j---

-·-·:--i·-·-~'--+--i'~!---------------------------r---:I---j--:--j--t--j--



PROJECT:

AUSTRALIAN ANGLO AMERICAN LIMITEO -- _.
APPENDIX 1.

Pagll 7. .
-------.-..---...-..-'.-

(\OREHOlE No......i'IN .. 2

r.,; 1r.
:; TI\:;;r

TYPE" ...

DATE
FINISH "'

CO·ORDINATES .

lOGGED BY.. ,

INCLINATION...

DRILL. ..

DIRECTION

FINAL DEPTH.

I _,.::.O:.:".;.'::"_--! DnllLE;"! REe. ISAMftL.E . SAMPLE
f~M TO M(TFi"E:; i ~:!TRES INT No. otsCAIP"T10N ASSAY RESULTS



AMERICANAUSTRALIAN

PROJECT:

-..
ANGLO

- -
LIM\TEO

- - - - -APPENDIX I.

_"" ...8
-. ..

O·\i!:
ST,1 ItT

PIN2. TYPE.

DATE
FINISH'" .

CO·OROfNA rES.,

LOGGED By .

INCllNATION...

DRILL .

DIRECTION

FINAL DEPTH

D£PIH JDPIL.LEol R~C. ISAMPLE SAMPLE

frt'y..,! TO ! MtTr:>tS[ M!::TRrs i INT. ND.
DESCRIPTlO"f ASSAY RESULTS

I
I

<,. ..

'.

---r

---I--1---l---+--l---l---,-------------------j'---/---t---t--t-+--t--
--I,

'. >-.-_ Ene of hole 231m I

------f--+-~~-I--+---I------------~-----------..;....--+_-+-+-_r-_t_--t---r--

i, \-'---i---~-=-i-=--=-t-=-~:-=-i-=--=-t-=--=--=--=--=--=--=--=--=-..-=-.-=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=-~~-=-~-=--=-~-=-~~-=-~-=--=-~-=-~.~-=---
',l==±=:±==~=:l:==±=:j==:={.=:,.=,::::... ':'!~i?~'A:'Y:'::'"=,,=,:;;:.",+,,:,,;,,===="::;,:=======~==+==+==t==t==+==t==

,,,',.,:,; ';,-f,1 ,,;' ""i~." I,:: ~i;:;'l:·:i':

w.. ~'lt ~'JU.L.1iJ~~ ;t~ ~



AMERICAN ' 8.

- - .-.APPENDIX 1. •----
LIMITED

---
PROJECT:

AUSTRALIAN ANGLO

-----•
''-''BOP,::'HOI.E No. . ,,_. PIN.,2 ...

DATE::
ST,I"IT

TYPE .. " .

DATE
FINiSH'···..·..

CO-OROINATeS...

lOGGED BY..,

INCLINATION..

OR1L.1.......

DIRECTION.

FINAL DEPTH .

DESCRIPTION ASSAV RESULTS I

I



:

I 1\."""
C:>
.

I·
I
I
II

I
I
I
I
I
I •

I
I
,I
I
I
I
I·
I:

I

Note

Appendix 2

Assay Results

DDH PIN 1

Ba assays incomplete

121 - 179 m : not assayed for Ba.
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390 /g,S"S"

5S0 til 'DO-----.

330 2ll'OO_.----_.

no

250

170

CP

Zn

Typlet:P.C&rdo&o
P14611/1

•

260

1050

>2000

420

PI»

SK

38

80

CP

100

74

54

SO

30

22

----,...... " "

32

GEOCHEMICAL ANALYSIS

SYDNEY - DARWIN - KALGOQRLIE - PERTH

1.0

Ie

2.0

1.0

All results in parts per million unless otherwiu ~tat~.

2.4

GEOMIN LA80RATO~IES

. ,

05
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07

15

17

13
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Sample No

lh"TER'NAL
...STANOARQ

EM T5001 .,

1- -=-0=.2 --.::.1~.4:::._ -=2=20:::...... ---.::3~5::::0 -=84--'-- q.S"

03 2.0 190 1000 250

1- 04 0_._8 1_60 1_000__. 280 §:.."'-r _

1450

.
·1'
I
I
I
I
I
I
I
I 1- °_.; °.:....8 -----'=----- ---.:'_oo__ .__---.::.38"'0:-, -----'_:l=--'~~D_O_

: 1- ......:1:.:C_·_ .. ..:0:.:•..:6 ..:.::.... ......;7..:00:.:... 2:.i;.;O~ :zs=·..::():..:O'__

:1 ..

I
1
I
1

I ~--~---~-----:::--~~------~~~~::::::~~~~~~~~~_"'8~6~~~~~~=~~~=::=~~~~~=-_--=~=: ~-_~~=_~--_:~:_
1 20 ." 0.4 96

1- ..:2:.::1__. .....::0~.4:::._ ~50'-- ___==-- ~__~1,;"-~"- _

I· l--__----.::2:=2 -=-0:..~2:._ --=1:=:6 _

I ..~----2:::3:.....------0:::.~4----~30~-----=-=-:::-- ---
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140

140

170

220

64

150

110

150

P14811/2

240

350

"'1:
"

-~"'.
92 '3.. ,

9~" "_"_ k;:~_

48

76

38

20

26

36

56

40

52

42

6

6

6

12

16

6

92

24

10

14

52

160

6 26 90

. i;EOCHEMICAL ANALYSIS

SYDNEY - DARWIN - ~LGOORLIE - P.ERTH

0.4

All result. in partl per mil'io" unless otherwise"stilted.

Ie ':r" ,
'.,--- Q •• c:P

AI Cu PIt Zu

0.6 "21- 290 520

0.4 22 260 1500

0.4 20 220 580

0.6 12 94 160

0.4 • 70 84

0.4 8 66 14

0.4 10 66 110

0.2 12 62 160

0.6 76 21 170

0.4 10 . 26 80

0.4

0.8

2.4

0.4

0.2

0.2
-----=--~---=----

0.2

0.2

0.4

0.2

0.2

0.2

0.'
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41
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40 *
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----
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Sample No.
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27
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700

2200

P14811/3

720 ______?l"I
450 7't7
1900 "'.S'
310 81'S
380 6"".s-
130 BJ-,r-'-_.•.~-

160 .._~!-
4000 85'5

320

3400

130

410

Za.

CP••CP

Cu

GEOCHEMICAL ANALYSIS

-.T'

SYDNEY - DARWIN - KAL.GOORUE - PERTH

All results in perts per million unl.. otherwise stated.

0.2 130 48

1.2 250 160
-'-------'--'

1.0 sa 54

1.0 46 54

2.4 56 >2000

1.0 14 350

0.8 14 600

0.4 14 190

0.8 20 150

1.0 64 240

1.4 88 210

0.4 26 al

0.2 14 82

1.4 210 150

GEOMIN LABORATORIES
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67

70 ..
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Sample No

EM 1'5051 0.' 10 Z8 110
bS"'~ -M.·o

52 0.% I 24 80 6l'b

53 0.6 (, 46 90 ''''0
54 4.4 46 1050 7000 7eN)

---
55 2.8 28 270 6800 71 -f>

56 0.2 10 36 420 7'-:0

57 0.4 4 26 150 7'!.>-O

58 0.4 6 24 140 7'1-0

59 1.2 28 190 140 7S"2..

&0 .. , o.a 170 66 220 "7'-2.,
'.:1NT·.£RNAL ..... .-'.--' .. __ ~;W,,_.,'''·-· .. ·:,:::·;;:,·;::::~:;t:;:: .. " . """,-r:;." .'/: / ... -, '-;"",',{.;:

:-.-..c;.*
'STAN;lA~'O .. .' . ~:~

:

68

C--===-.----- ,;~=- --- __-----=.:c.::..... _

:

I:·

••••••
I
I

•
1. [:=_-'_'1_~_

62i _

,I

•
;1
I
I
I·
I" ·/-- 7~4 =_!..:'-- _

• XA4 n07S 1.0 170 106 780 '(C)-"

I ..o"e.... G,T, '" """,e' '''''0 ,,... ~/F.o follow X below I;m;, of Oe'oc,.on SIP "0' P''';O"sly I,S. ;o"''',o.eo, ",mp_' SNR ",mo" "c: ,,,,-... <C

Incr.e results.,. authentic only when iIlcc:ompanied bV COOJ.1 sheel sigMd by the '&glstered NATA ,-.yNto,.,.
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GEOMIN LABORATORIES
SYDNEY - DARWIN - KALQOORLIE - PERTH

GEOCHEMICAL ANALYSIS

All results in ~rts per million unless otherwlse bt".
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REPORT·No. SHEET No.

P1481l/4

CP

I

•

86

92 Q1-o

190 '13-0.........,:~



ATOMIC ABSORPTION ASSAY

Analyst 1lW Analyst

Limit of o.or limit of
detection detection

Precision ±. % 51 Precision :!:. %

Sample No.
Pb1 Sample No.

EM '1:5006 0.35 IS'fS ;u·oo

EM T5013 0.23 ~7'S' 21l'~

EM '1'5065 0.33 7'1·7 ;'0-$ i
i
!

I i
!,

I I
• I !

i

!
i ,
:

I I
,

,-,

!

'. .
,

i

146083

p. «=_11-............................~...................•..••.••..--

Typlat:P.Cardozo

Your 77/33 Our P14811
R". R....

Do.e Date 12.8.77In 1.8.77 Ou.

Client

COMSUFF nY.LTD.
654322 i:i"Lines'
92418 '. '
GoochOmPenh

Phone:
Telex:
Cables:

Registem:l
Laboratory
Number 847

21 WYNVARDSTREET. BELMONT, PERTH, W.A. 6104

GEOCHEMICAL AND MINERALOGICAL

LABORATORIES (WA) PlY. LTD.

All fftults eAprl:SQ(J as a percentage unles.; o:hErwlse indicated.
- X' inoicatt:..; that the eontenlof the eie""'.!:ru S..JL9.'lt IS ~I<l"'" the lirr.;. ot deotectioll.
.. --" mea"s no' de1ermir.ed
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I
I
I
I
I
I
I
I~

I
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I
I
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I
I·
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! LtMITOFi DETECTION

P14266Our
Ref.

Oate
Oul

30OpP\ll

2ppm

lOppa

lOOOppmlot

10'10

71/11

8.3.77

PRECISION AT lEVEL

146084

Client

'~·rrr.lD.

As per .heet.

Dole
In

Your
A.f.

Semples IdentificatJon

REPORT

ELEMENTS

Cu Ph %u

65 4322 (3 U...,
92418
Gooch.... Perth

Phone:
Telex:
Cables:

ANAL YTICAL

Geochemical Analysis by Atomic Absorption Spectrophotometry. Sample attack by methods giving highest
extraction within cost-limitations. Conditions carefully controlled to give high precision. Suitable for levels
up to J%.

Sorting Analysis. As abol>e but technique extended to operate in percentage range. Generally suitable for
levels up to 15'rc.

Cou Of

EAA

AAS (&CIO )4

u.s (Aqua "'g1&~

r.::;S

ANALYTICAL TECHNIQUE

21 WVNVARO STREET. BELMONT. PERTH. WA. 6104

Regist....d .
Laboratory
Number 847

REMARKS

AAS

r.EOCHEMICAL AND MINERALOGICAL

LABORATORIES (WA) PlY. LTD.

• .. Geochemical Analysis b)' Colorimetry. Used for elem~nts which cannot be determined by AAS due to poor.
CoIOflmetrcCscnsitivity - Sample attack by methods giving highest extractiotl within cost limitations. Generally A4itable

for levels up to 1000 ppm. Above 1000 ppm AAS can usually be used.

Sorting

I
I
I
I

I
I

I

I

I
I

I
I

I-
PRECISION is determined with standards simila,. in composition to the sampJes. The value given is .!:. two standfJrd
deviations. This means that if the analysi, is repeated sixteen times, on av~rage only one res.ult will differ from the
mean by more than the value given. Results arc usually rounded to the nearest 0.5 standard deviation.

jl

This laboratory is registered by the
National Association of Testing
A k thorilies. .4. uslrolia.

Th"en results. comprising r 1 Ipafes.
have been obtained in accordance with
the Association 0, terms of registration

f

NATA SIGNATORV
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RE;PORT No. SHEET No.

146085
•

1YP1.t:P.C&rdoao

P14266/1

..; .. Be
,~--'-7

Ia "- &1&

SYDNEY - DARWIN - KALGOORLlE - PERTH

GEOCHEMICAL ANALYSIS

~.,. ,
.' It ~.J'

GEOMIN LABORATOR1r::s"

All results ~n pitts per million unlesa: otherwi" nat.:l_

";';;*";;:'~f~~'~"'f~~~'··'·C.'.
k CIa ~t{" n

Analyst .

S I Noamp e

EAA T4801 * 1200 96
CJ~-'f/f... · 1200 1100 2.4 :It

4802 1160 14 liS' 1300 400 4.0 It

4803 * 660 350 '1(, >2000 1900 6.0 X

4801. 540 2650
't7'~

1100 >11 6.0 :It

480~ * 960 40
'iI,~ 600 2000 2.0 X

4106 , 900 450 '1'1-5,1700 6600 6.0 :It

4807 920 150 100:4 240 2400 1.8 :It

4808 620 350/11>'S- 111/'S' 850 >11 6.8 "----
EM 14809 * 760 1100loa'$"_/Q":' 900 >l~ 8.2 :-:

INTERNJ&.L.. ~ , ..·.."...X . "

.....•~. STA.N.PAP.C: ,.. .... } .X> ' .
.

.. - .. - ----------

-- _._-- --_.- ,
I,,

----- - -- _. ." ---_._---
!
,

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

".
,.

1-. .

.._--

---

---- ------ - '-
._---_ . .._------------_. .__.- ---

-·.I"QUO"ed G.T. ,% ., •••., than '%. T/F.o follow X below I;m;' of delecHon SIP ..nl p,.. iously l.s. ;nsuft.c..nl sarno'. S"'R ~mp, 00' '""e"e"
These r.suln. .r. l:tuthentit only when ilcc:ompanied by cover "'Ht signed by the registered NATA ~lg"""I(,j'V
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Ref. P14266

146086

8.3.77

77/11

f C~·-·. ~..r.:::: .

00..
In

Client

COtIS'J:APlI Pri. LlD.

Typl.t~P.Cardo&o

Your
ReI.

\ - \:..• ~ ,

Phone: "~~'3 t~r"';
TeteJl:: 92418 1 .

Cables: Geochem Perth

21 WVNYARO STREET. BELMONT. PERT,H. W.A. 6104

GEOCHEMICAL AND MINERALOGICAL

LABORATORIES (WA)" ,PTY. LTD.

All results expressed p a.per~ntage unless otherwise indicated.
"X" indicateS thet the'eontent of the element sought is below the limit of deue:tion.
"-" means not determined

ATOMIC ABSORPTION .ASSAY

, Analyst Illl Illl Analvst

Limit of 0.01 0.01~
Limit of

detection detection

Precision ± % 51 S1 Precision :!.%

Sample No. Pb1 Zn% Sample No. 'J)c~

EllA
0.23 ~s - ~:6'1' 4603 •

4804 . 2.0 ~;_-'~!'3

4808 - 2.0 ;->:;''5-1 J .~-

EM
2.0 !~-:~,~ - ~Cf· ?T 4809 -

•

,

.

I

I: .

I
10

I
I
I
I
I
I
I~

I
I
I
I
I

II
I·
I:
I

N.A T A SIGNATORY
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REPORT-No. SHEET No.

146087

P148U/4

Za

CPSB

~

GEOCHEMICAL ANALVSIS

SYDNEY - DARWiN - KALGOORLIE - PERTH

All results in .-rts per million unless otherwise stat".

GEOMIN LABORATORIES

Analv~t

Sampie No.

------s.
i9 1.0~.£IuIN 42 300 1400 . 1~.g...:._3 - io3· 3. __ ._-

eo 1.8 430 180 : ...... ,.., !oe,- 0....~.; ••J

81 0.6 74 70 940 105-0
-

52 0.4 36 64 S2t' ~"O-- ----
Po3 0.6 34 82 1200 l!,7-0- - -~-~

t-4 1.0 112 64 3S00 108'0
- ._----

~5 1.8 460 72 laOe lor' O •

INT£fO;s.:;.L
·STAA.DAAO ..

8& 1.8 4.50 86 1400 /(~-O__ ,--- .--"'-' -

87 1.4 210 :;8 j;'\.-
,t~.-- ----- ---------- "----_.-..

fS 1.4 370 80 J20 112'0"--_ .. -. _. ._.. --_.
e9 0.8 96 82 b()O 113' 0... ---.------
90 0.8 '6 66 840 {ly' 0

91 0.' 96 160 880 ItS' ().
--

92 0.6 42 116 4lU /1&'0-.__.-

93 0.6 10 :;0 160 H1'o.. _." - _.- . --_._._-------------- --.-
94 0.6 a 32 .:.. ..., /18"0_ J ....

I- ----_. ~_._---_. -.-. -- -------- --_._-
95 0.4 6 30 1b~ /frt· o

9E. 0.6 • 24 12e 13..0·0
. - .. - -_._--

UA 't.50n * 0.4 4 20 ~,," 11.(,0
_.-. ---- '. - -- --

------- ----- -- --

x - .
- .- ------ - ----

:

1'­

."
I
I
I
I
I
I
I
I~

I
I
..
I
I
I
I·
I:
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0.2

LIMITOF
DETECTION

146088

P14900

31.8.77Date
Out

0 ...
Aef.

p. c..,~

NATA SIGNATORY

2O'L 2ppm

1O'L 300flpm

PRECISION AT LEVEL

77/Y.

18.8.77
Client •..,~

~mples Identification

'. COIlSTAFP PTY.LtD•

All per abeeta.

Oai'
tn.

Your
R.f~,

REPORT

ELEMENTS

Cu Pb Zn

Ag

. -r.:....;·;

55 432213 iJ~ .;
92418 '''"'i.,r
Geoch";"Perth

Phone:
Telex:
Cables:

Th~ laboratory is re6i&tered by the
]I.'ut iOt.al A ssocicltion of Testing
AuthQrities. Australia.

These re!;ultti. comprisingI 5 Ipages,
huue bt:t:u obtained in accordatlC:e with
the AssoC'iation', terms of re6i&trotiun.

ANAL YTICAL
* • These samples have been checked.

Geochemical Analysis by Atomic Absorption Spectrophotometry. Sample attock by methods,iving hithest
extraNion within cost·limill!tions. tonditiom care;ully controlled to give high precision. 8tHtabie for lew"
up to l%.

"'ALYTICAL TECHNIQUE

"., ~A..ua Regia)

Aeginared
laborato;y
Number 847

PRECISION is determined with standards similar in composition to the samples. The value given is ~ tu'o :;tandard
deviations. This means that if the analysis is repeated sixteen timtts, uti Ol,.":''''':;';C on 1)· (.ne result will differ from the
mean b)· more thon the ualuc given. Results are usually rounded Iv the ni?Gresl 0.5 standard deuiat;<Hl,

GEOCHEMICAL AND MINERALOGICAL
"1' ,'~ - .'

LABORATORIES (WA)' PTY.LTD.
21 WVNVARO STREET. BELMONT~PERTH.)·4A. 6104

AAS

Sortinll Analysis. As above but technique extended to operate in percentage range. Generally suitable for -'-:~!;ic

Sorting 1",<1., up to 15');. . );T

• • Geoehemieal A"alysi, by Colorimetry. Used f'" el<mmts which eannot be determined by AAS due to poor·'.';f'
CoID.rlmftncsensitivity - Sc.mpll' attacll by rnethodsgil'ir.g hiihe$! extrad'iun within cost limitations. Generally $Uitab"- ---,'~

for leuels up to 1000 ppm. Above 1000 ppm A.4.S CIUI usually b~ used. -::1
iiI
. ~'"

I:

I •
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I
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REPORT No. SHEET NO•.r:
'::.

146089

Ie

'f1Ptlit V SlIV_lik
P14900.1

cr
Za

·-·f

20104

-
" lO;~~;' 0.6 .;~.

"PIN-l-'U09I • 20 to 121 - 14.~
.' _.~. -.

099 , 21 86 0.8 \l~ i

100 12
'0"i';;'"•.,;

24 86 1.0 +.X",: ! '-!r
..... ;.:> •...•... : ; ;..

0.8
' !'.

101 • T'1":-C\' . 40 104 12S"
".

102 6 22 42 .0.8 1:2. (,

10' • ..: ". 160 0.2 127

lOS 8 20 92 o.a '.., Q

..
~

106 6 24 102 0.6 ; ::-

107 • 6 30 86 0.6 ':':"

.
-. :INTE~N"'i... : . ...... ·..... )~::i:k· ....... -~,

ST.O\NDAPO .. L) ..............•. .!
~

108 • 16 " 84 0.4 "'-..~. _..- -- ...- -_._._--_.-
0.4

,
109 8 24 60 .~3 .z:

110 8 20 56 0.8 :~4 ~

-r
111 6 24 38 0.6 .-l5·t

0.8 i
112 10 46 390 . ,~.::c .,.

0.4 t
113 6 30 120 ~?i·4

. 0.4 ~

114 6 60 220 :~?€

1.2 •
U5 35 4tG 3600 :~.,.~

!

116 6 31 7. 0.4 i~:;' . ..$"
.

• 0.6 . .4/·f117 • 14 42 150

111 6 230 470 0.8 i4) ·E

11' 11 )00 4400 1.0 /~.H

120 14 100 660 1.0 11;4 .g

Ul 4 ... 60' 0.2 /~::'1

l'IN-I-T51U 6 330 96 0.2 '46·g

r
i

!

•

:

l requested G.T. 1% .,edter than-"'. Y/F to follow X below limil of detection SIP sent previouSly I.S. insutftcient idmple SNR ~lTIpltl not rece.ved.
These re$.U.ln .r••uttlentic: onlv when aCCQmpani~bv CO'<ref sheet signed by the registered NATA siQl1CJIOrl'
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REPORT No.

1.0

2.0

1.0

0.4 I!"~.t..

Ie

P14900-2

2.0

1.8

0.2

3.0

2.4

5.0

2.6

3.0

2.8

146090

HOO

180

>1%

5500

1600

1900

510

680

430

2200

200

310

900

380

130

9600

600

940

0.4
,--- '------

220

~ "
420

470

460 '

1000

580

56

240

270

250

190

270

260

20

290

84

410

420

450

40

30

6

so

.-''':'

4

28

52 330 1500

10

8

I

18

42

4

34 240 600

12

14

44

30

10

18

36

40

40

36

cr,

SYDNEY - QARWIN - t(ALGOOALIE - PERTH

GEOCHEMICAL ANALYSIS
All results In parts pet. mi~lion unless otherwise stated.

GEOMIN LABORATORIES

143

129

145

140

137

125

139

I 'J,

134

132

131

144

147

126

127 *

146

138 *

124

135

130

136

128

Analyst

Samplp No,

PIN-l-rS1Z3

PIN-I-T5148 *

!~T[R,.,.AL

S":""'-;.ID.C,"';)

t 14_1, 9'_'0~ 2'_'8_0__, 620

142 32 450 1500

•

I·. "

1
1
1
1
1
1
I
I
l
I
I
1
1
1
1
I
I:

I reque!>;ed G.T. 1% 9'e",t~r than.1-ttb.', T/F1:0 tclloV'll X beloV'llllmlt of deleclion SIP sent Dre'\:lo ...sly I.S.• nsutl,..;i~nl so.mpie S~R !><tffiple not ,ece;\Ieo. -;;.....
Th~!oe res.ulu are authentic: DIlly when ..ccompc.nied b'" CD1oe~ meet s.igned by the .e\,listerlld NA1 A ~'''n<i!;;"r\
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REPORT No. SI-lEET No.

. . .
. ,GEOCHEMICAL ANALYSIS _- .

SVDNEY.-::; DARWIN - KALGOORLtE.~ PERTH

- All ,.sult. ifi part. per miUion' unlm otherwise stated.

GEOMIN LABORATORIES

CP Ie CP Be- -~ :'~~7' -.;- ·,__,,~.~·~~...;,;-r-,.~' ',"•.. .

CIa 1'\ Zra As
,'........

110 430 2.4" I-~ ;74-I::, -

" 200 500 2.1I 17S

-44 270 840 2..6 /7b

40 200 460 1.6 177
44 15~ 220 2.0 08

20 JiO 13;) L.C 17.fl =11'l...__._-_.

lSI

153

152

. ,. ·i -.5154
1-----

1--_-=-F'!:"-l-"l'S149

1501
1
1
1
1
I.

• f

••

•

----

'"



146092

;:
"

au. P14900Ref...

Typist:P.Car~o~o

COMSTAFF PTY.LTD.
~ .:."

, ....~------------'
......

ATOMIC ABSORPTION .ASSAY

Registered
Laboratory
Number 841

I tRW I I I I I , I I
Rl-: Analyst , , !i_. -i I

I
Limit of 1

O,OU 0.01% I
I

j
detection , ,___1. .• I

iI i
,

5t 5~ ~%
I0% Precision i

I i I
PbZ Zr:.'t 1Sa,;~eNO. I.-

j

la/-f. -15''''~
:12.9 - 1.20 I !;

I --- .

36. - !.30 I/~H-'ho''1 LI ! \, .
I I .---t-.--..,...-~. .

.,,, -GEOCHE~lc;~!-~./\~I?>~,~-L~ER~L~~L.• v,:.~~.p/34
LABORATORIES (WA). PTY. L _ :' FOot=.::::.:-.---+Ilot-.----i

- > ". In 18.8.77 Out 31.1).77
21 WV';VARD STREET. 8ELMONT••~"P£RTH.W.A. 6104 ':.;.'" i ,.:::...__....:...:.,.:::...__.L- ....;,.__---j

Client

t

I'

I
I·
I
I
I
I
I
,I

I.
I
I
I
I
I
I
I,
I:

II



OIte·
Out 16.8.771,'.77

Client

Samples Identification
65 4322 13 UnesJ
924111 '
Geoc:hem P,rth

Phone:
Telex:
Cables:

21 WVNVARO STREET. BELMONT. PERTH. WA. 6104

146093,-----
6 A,'"u".. A~.w,)1i

Reg;"...ed '
laboratory
Number 847

GEOCHEMICAL AND MINERALOGICAL r;~~~t-=77:-:/S3:::----.;:~~t--1
LABORATORIES (WA) PTY. LTD. Oat.

In

I
• •

I

I

ANAL YTICAL
PIN I 1)DH.

REPORT

I
I

I

I .
I
I
I

ANALYTICAL TECHNIQUE ELEMENTS PRECISION AT LEVEL
I LIMIT OF
I DETECTION

I,
I
I

.
I i

! ,
ecce 09 .. lOX lOOOpplll

,
10

• ;,
I l
!

i
I

,
i,.

• I
I

.

I AAS
Ge~hemical Analysis by Atomic Absorption Spectrophotometry. Sample attack by methods giuing highest
extraction within cost-limitations. Conditions carefully controlled to giue high precision. Suitable for levels
up 10 I%.

PRECISION is determined with standards simillJr in composition to the samples. The ()Glue given is :!. two standard
deviations. This means that if the analysis is repeated sixteen times. on al.oerage only one restJIt will differ (Tom the
mean by more thon the value giuen. Results are usually rounded to the nearest 0.5 standard deviation.

• • Geochemical Analysis by Colorimetry. Used (or elements which cannot be determined by ."lAS due to poor
Color.metrrcsensitilJity - Sample attack by methods giuing highest extraction within cost /imitations. Generally suitDble

for lel/els up to 1000 ppm. Above 1000 ppm AAS can usually be used.

I
I
I

Sorting
Sorting Analysis. As above but technique extended to operate in percentage range. Generally suitable (or
levels up 10 IS%.

I
•• This Iaborvlory is ""istered by the

National A ssociation of Testirt6
Authorities. Austrolic.

These F'rsults. comprisin.1 4 Ipalf!S,
-holJe Men obtained in accol'Clonce with
the AswcicJtion " term. of re,istration. NATA SIGNATORV
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T,rpl.tt'.Clrdoso
'14111/1

;. ." .~...
• Ri'PORT No. S"'EET No.,

-.'.

.

"

•

')*'.• c
.' -

:27,:)

720 I~'r:)

320 0_ 6·S

GEOCHEMICAL ANALYSIS

" ;.

700 ,~'O

SYDNEY';"" DARWIN - KALGOORLIE - PERTH

620 23,0

720 ~" ~

600

620

All r.sult~ in perts per million unl.. otherwise stated.

GEOMIN LABORATORIES

Analvst

Sample No.

EM TSOO1 *
02

03

04

OS

06

07

08

09

10 *
INTERNAL
STANDARO

11

12

I·
.
I
I
I
I
I
I
I
I
It

I
I
I
I
I
II
I.
I:

.

J · !AI. TS02S 660 -.:> :.

- .. requeSted G.T. 1% S!reotter than l~~~TJ;~~ fOliolN Xb-'ow limit ot oetec:tton SIP sent pre-..ously 1.$. ,"sufll':""; -.mpie SNR Mmpioi' not flCe;...ec
TIo. .... __"''''AO_ h ......... , ...._r cuuuwi hw the raaill... m NATA SIQMlorv
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146095

REPORT No_ SHEET No•

'14811/2
GEOCHEMICAL ANALYSIS

SVDNEV'~ DARWIN - KALGOORL'E - PERTH

III..
GEOMIN LABORATORIES

.~ .>

Analyst

S.mD" ND

IAA 't5026 100 ~
"0''2.- 41- '- ,

27 700 41· 2-

28 680 4'$ '2. ,

29 660 41t· 2-

30 * 600 4$ ·t

31 600 4b·1.
- ,

32 S40 >-.,l-I· .'
33 680 ..

-. ".

,
34 720 ~:'1'3 ,

..
3S 780 Sc>'$

.tNTER~i... ~-=<,:z:.~J~~ ,
.. ."~- :.STANPAAO •. ' • .'.·.r..···""i«'}" ..... ... .•.... .. , . .'

36 680 ~ !. ?
----

37 700 (" ", ::.' ..... -------- I
38 700 5:; 3

I
39 680 .(4"'

f

..
!40 * 640 '. ';'1
,

..
~

41 600 5t:·'
!.

42 580 ~i
...,

,
43 600 55·7 ,
-
44 500 5"-1-'/ .1-- _._--_. •
45 440 be·,)

46 620 6"9

47 SlO b2·g ------
41 610 ",,,.f,

-_.- - -----
49 540 64-6

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

IAA noso * sao .~-'..... .. .- ._-

·t

I
I..
I
I
I
I
I
I
I
I
I•

I
I
I
I

II
II
I

iI·,
I

II:
I «IIIt f~ueStlld G.T. 1% greater tnan 1". T/F 1:0 follow X belOw Itmit of detection SIP sent pr~lo"slv 1.5. insutt.ctent \.iJmpie SNR s,omplt; hot I~i:,~ec
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GEOCHEMICAL ANALVSIS

SYDNEY - DARwIN - KALGQORLIE - PERTH

All results in perts per million unless DtherwilO st••".

..

GEOMIN LABORATORIES

Analyst

Sample No

l:.v. T5051 540 1:.5,(, -(,b·b

52 560 b'·b

5~ 540 6q·o

:'4 400
..

-ro-o

55 340
..

-~~-

,"0
S6 SOO 72 -Co <~

•
..

5i ·560 7:='·()
.'

~ SOO It.. ·0
"

59 460
,.

-< 2- ..
<'

60 .. 400 -;£".2-
_0;

I

l~;ER~.~
.... ." '.'

~~lIt~~NDAR= .
"

. ..'.
'.' .. ...•..

:f
l.-l 480 -, -. ... -;.;

!-~ 'of
&2 420 7'2. '2 .~.. __._----'
t3 ·400 7:t· J "-
(-4 760

._;
..,g "

-_.-
65 580 c;,. .~

." "~

~

66 760 .- ..
!.

67 640 ;' .. .c- ].. -
68 660 9"'>· :- ·

-~ -~ ."

.. ------ J.

.ft.
69 600 ,:.:L., ~ J:- '-------_._. - _.- . J
70 .. 640 <:c ..- :~l- .• '~

t
71 920 " &,5 .~

.,}

'"72
.;

1100 r,;'7 .-: ':}

73 1160 £< ..- -

74 1360 , - f-- .-------...---J
UA T5075 '40 • ....."> J..- ..,

.'

•

1$
I'
I
I
I
I
I
I
I
I
I.
I
I
I
I
I
I
I·
I:

•_eque..ed G.T. ". g'••'" .han '%. T/F.o follow X below ';m;' of de.ectio. SIP ...t p,...",u." t-S. ;....ft ....., >amp.e SNR ",mp,. "" "I<oo.. eo
Th.~ I.l.ult".r. auth_ir nnl" when al:l::Omoanied bv co"er sheet siGned bv the register lid NATA $.gRatoi',
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'14811/.
GEOCHEMICAL ANALYSIS

SYDNEY - DARWIN - KALGOORLIE - PERTH

III

All re..,lts in parts per million unless otherwi$f' stated.

..

GEOMIN LABORATORIES

Analyst

Sample No

BAA 15076 660 '\0·6 -q, '0 - '.'-'.

·77 760 "."I"'

78 680 - -

79 620 .::.:' " .

80 * 760 Ie;..

11 160 -. <:
--

82 BOO . .- .
.'

83 600
-- -_..---- _ ..-

84 640
----- -- -

85 580

INT€RNAL -- ,', ";~;i1t;~§1fI STA1'WAAO ,

86 SliD
-- ---_. -

87 520 --- ------ - -

88 .520 r,
- ----._-'--- - ,
89 S60 <

-.

90 * 620 ·
. •

91 660 . ,
.._--

92 480 ·- - - --
93 420 ·

-- ,---_._----

94 400 ' - .
t-- •--------.- - --- ,------- .

905 420 -. -
"

96 440 '.
. .

-----

BAA IS097 * 400 ---_._-- ------

-----._-

_.-.

t

I
,
..

•

I
I
I
I
I
I
I
I
I.
I
I
I
I
I
I
I·
I:
I .
il 'eQue.." G.T. '" g'ea"" '''''n '%. T/F '0 folio", X below hmtt of de'oc,,,,n SIP sen' p,,,,oou," I.S. in'ult" •.,., ~mpl. SNR ..mpl. no, 'oc.....
~ Th.se r.sultsaf. ,ythentK; onty wnen accomPbnieo bv cover Sh..1 5igneo by tne rf:illStel eo NA TA !t'W.....oty
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I
I
I
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I

Appendix 3

Assay Results

DDH PIN 2

Note : Barium assays incomplete

o - 149 )
165.8 _ 231 ) not assayed for Ba

146098 !5'-,
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Ca..b

54 60 38 1.0 0 --"'--~
16 bO U ,.. ~- qJ. _

---- - . - •
12 70 16 0.4 ,:

J~------_._---
~.. eo 3S "

, 1:,-1.........
" .:i .• I.",>"'::-'. .__.- ~

uo 70 3! O.t. 1
-~" -_. 18 t

4Z 190 44 Ct.t" ~i t--
160 9)0 180

'J.LI ~-'4--_.-_ .... '--.- -
101 1000 180 0.4 9.t--_ .._--.-..._._- - -

106 9.10 1700 0.4 3d,
1650 96 •)I 0...

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

z. . 260 64
C.l. ~1- .,..

I :lJO 120 ,
Cf.6. '3<1'

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

11 200 130 0.4
. __.~--- --------,. --.'--

Z6 200 300 (,." tN-
• SO 200 (;.l ___ !4.
62 62 120

O.~ ~I----- _..._. -

• 70 ~ 0.2 S'+-_ .. - -- ----~- --

• JO 10
!I.~ g-..1.- -

4 24 70
IJ "' 6~•

"

172

170

171

169

168 •

167

163

166

164

165

162

160

161

158 *

157

156

,,/ --
~~::-2-TS17J

. fNTER~':"'t,..
STA·... ~ ... t-'o

____ ,. ·2··~'i:~~1~5~S ~ _
I

~~

•••
--,•
I

••••,
•••••••
'.
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146100

REPORT No. SHEET NO.~_~

P14900-4

IC

AI

0.4

0.1

8.0

0.1

0.2

0.4

0.4

0.4

I:

0;2
-.,:«.;

0.2

0.2

0.6

0.2

0.2

0.4

0.2

0.2

0.2

0.4

1.6

0.4

0.2

IL6.

3.0

I GEOMIN LABORATORIES
SYDNEY - DARWIN - KAl.GOORL.lE - PERTH

~GEOCHEMICAL ANALVSIS TA

I All results In parts pet millilJn ~nle5S othe~ise stated.
o .~ .-:,_.,

Analyst
crjt-- Ie CI'

I San-.plp No. Co I'b z.

:1 PDi-2-T5174 12 44 '0
240 '2I

.1 1 410

177 12 480 81

I 178 * 6 76 150

179 6 30 36

I 180 6 20 44

I 181 a 20 26
I lIZ 6 20 30I

It I 1S3 10 46 48
I lNlC.F<"kl-

I STANDARD ""',<" - -

I- I
184 • 6 24 44

I 185 14 36 91

116 , 1000 "
I 187 12 32 210

135 * • 34 58

I let 8 71 110

I
190 10 61 160

191 1% 90 74

I 192 , 30 411---------.

193 4 31 52

I 194 14 >2000 170

I
US 6 50 76

1" • J4 44..
I 1tl • ,. J6

PDl-%-T51', • 16 >2000 640-I requested G.T. 1% If'~,;,tef than 1~. TIF"to follow X belooN limit of delee1ton SIP sen~ previously I.S: lfii.,lH'\:ienl s<.:r:"Ple SNR ~mpte not rece'lied
Ttl~H~ re50ultsiI,e authentic only """en .ct;Ompo.nieo bv CO\Ier sheel .Igned by the .egliu:rdd NATA s.ynaluf\o
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REPORT No.

cr Ie

1.11 All

44 0.2 11,.3- ~:l'3

Ion 0.6 q3-3
.

711 10.0 ~'3

"tV'ln 2.4 qS-·3

1.11\ 1.0 qt>, 'I

350 0.6 en' 0

700 1.0 9a-o

• 31

, 550

• 1100

10 uoo

.. AM

SYDNEY - DARY!'IN - KA-LGOOR'-I~"7 PERTH

.,,,,,.~,!;,!!,.~.~,_.~- .'-= .
CIa Itt

GEOCHEMICAL ANALYSIS
-All ,.suli~-j~ parts per million unless othe~wise stated.

.GEOMIN LABORATORIES

Analyst

l'IN-2-'t5199

Samplf' No.

:~:::'E.:-"-tS2Q6 U >2000 920 2.0 9'1'0
._~-~. -_.----_.--

-
f:·· ... :. 'Yi' 2.fS207 10 MO 1600 0.6 100'0 ...- 1'; A"" ~ a.8 /01 '0

l"''T[;:;'''~;;'L

..••.•..... . » ...-. ..>::;•.( .•.... "".S'TANOkR::i ' •...
\

0.4
,

2Dt 10 190 10500 -
102..:.0- -

no • 104 980 0.8 ..103-0--_.

~
211 • 150 1200 2.4 IcXt-6

0.0 -,.nz 6 76 1400 105'"-0-- -------_.
t

21S 6 2'10 '1110 0.8
'~·O

0.4 f
%14 6 50 140 . ____ __!U'{·tJ

.
%1~ It U "00 0.4 ,ce· 0

0.2
,

216 10 II 880 ----, ~:'J217 10 420 38°
0.8

-..
0.6PIN· ~·T521' * 10 290 190 U/,O

#/~'P-.IN-' ---t'O)~~ ~- ------.. ~ --~~___ V.~I;.~ .. - • "!~

--

.

\

I"
I
I
I
I
I
I
I
I
I.
I
I
I
I
I
I
I"
I;

•

l, .oqueued G.T. ", w· ••".' than ,,,. T/F to follow X be'ow ';m;t of delecl.,n SIF 50nt p"""ou,'y 1.5. ;n",f!;c;.nl ..mple SNR ~"p, ",,' '"".".~.
... r-~:.. results are authentic onlv when accompanild bY' cover sheet signed by the re-iliSlcr«l NATA $ignatttf~



i

D U +4 "".M-.&.

1'1'LSt·P Cardo:o

COMSTAP'F PTY.LTD.
Clien.

146102

Registered
Labo,..tory
Numbe,847

.GE~:~;6R:~W~'~~i1t:\t-::'::.:"".'.::....;c....:...~7_'_34__-+-:_~_,P_14_9_00__i~
, ;' .., "In 18.8.77 Ou, :n.C.77

21 WYt:!IYAAOSTREET. BE LMONT;'PERTH. W.A. 61CM .:~.. :;.. "'i':'::"'_~:":"':":"':"__.L.:'::""---":""';''''':''_--1

. . .
! ATOMIC ABSORPTION .ASSAY

I, Anah'$~-- I -r
Analyst

,
RW Rl< , i

f---- .'.
Limit of I l 'Umit ('1

O.On:d~tectk:~ 0.01: f detection
--'--- ~_. I I I

Precision .0 % 5t 5% Prp.ci~k;n !.% I . !

I S,mpl,
Pbt Zr." Sample No. I I- i I.

~,-v.. I.'.
.

7)epfl.. I ,
! I--"t- o

,.
"

."

.~

•••••••t

I

••••••
I
f

••



14{)103

PRECISION ;s determined with standards similar in composition to the mmples. The ualue gillen is !.. two standard
delliatio~. This means (hat if (M analysis is repeated sixteen times. on overage only one result will differ from the
mean b)' more thon the value liven. Results are usually rounded to the nearesl 0.5 standard deviation.

r· e._J..::...
NATA SIGNATORY

REPORT

Your 77/42 oU, P15301Ref. Aef.

Dar. Dare
In 22.11.77 Out 6.12.77

Client

C<l!ISTAFP PTY. LTD.

Semples Identif'teetion

As per sheets.

65 4322 /3 Unal
9241S
Geochem Penh

Phone:
Telex:
Cables:

This laboratory is re,iatered by the
J...·ational Association of Testing
Authorities. Australia.

The.eresults. comprisin.1 5 I~es.
houe been obtQined in accordance with

--fhe Association's terms of re,istration.

ANAL YTICAL
= These samples hsve been checked.

Sorting Analysis. As abov(' but technique extended to operate in percentage runge. Generally suitable for
levels up to IS%.

Geochemical Analysis by Atomic Absorption Spectrophotometry. Sample attock by methods gilling highest
extraction within cost-limitation$. Conditions care{ldly controlled to giW! high precision. Suitable (orlellels
up to 1'11.

Regist.ed
laboratory
Number 841

21 WVNVARD STREET. BELMONT. PERTH. WA. 6104

REMARKS

AAS

GEOCHEMICAL AND MINERALOGICAL

LABORATORIES (WA) PlY. LTD.

ANALYTICAL TECHNIQUE ELEMENTS PRECISION AT LEVEL
i LIMITOF !i DETECTION ;

. I !

i,
~

;..AS (RCI04) Cu Ph Zn 10% I 3'0,,"0'

I.
, ,
;

• j
UJ; (.'.qua Regia) Ag Z~ 2ppt.. ~>J. ;. i;

;

I
I
I

I

Sorting
• • Grochem;col Analysis by Colorimetry. Used for elements which cannot be determined by AAS due to poo.r.

Colorimetric sensitivity - Sample attack by methods giving highest extraction within cost limitations. Generally suitable
for levels up to 1000 ppm. Above 1000 ppm AAS catl usually be used.

,.
I,'"~,
I
I
I
I,
I

t

I.
I
I,
I
I
I
I·
I:

I
I

•
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RIES

/~
GEOMIN LABORATO REPORT No. SHEET No.

SYDNEY - DARWIN - KALGOORLIE - PERTH

~
typlet:P.Cardo80

GEOCHEMICAL ANALYSIS TA PI5301/1
All results in parts per million unless otherwise statm. .•...~•- .. Ie CP CP "-Analyst

.
C1I Pb III AaSampl, No.

BAA '1:5219 * 16 1500 190 3.4 11/ -II... 3 ~
20 28 >2000 480 7.8 /13.3 .

21 14 >2000 4500 3.2 1I~.3;~
22 82 1600 8800 3.6

. (13"·3g
23 24 >2000 3600 7.8 II.·J

1.4 h1:."
";24 16 300 160

: 25 10 290 250 0.8 IIf-b.-
IIq'b~i 26 18 360 300 1.2

..
27 10 580 310 1.4 120'7·'

28 * 8 420 450 0.8 11./-71
INTERNAL .............. 1 <, '. ...•:. .

STANQA.RD . ..•. ... ..

29 • 12 750 no 2.0

'---/~~I30 92 >2000 1800 3.6
~,~

31 12 1450 490 2.0 12.¢~-
:0li132 28 1750 2600 3.0 1U'i6-

33 10 116 720 1.0 (')..(,;/".If
34 . 18 320 1400 1.2 1?-1~

"~35 24 160 1400 1.0 I-U;'ij

36 12 18 1200 0.8 ".,~§
37 12 330 2400 1.2 /Jo..y.
38 * 22 160 1400 1.2 /31-4
39 24 18 700 >t-

1.0 /.~2."'6
40 12 5. 400 0.6 133·;S.
41 12 360 800 1.0 /311-,f;
42 12 950 500 1.2 /3~.B

BAA '1'5243 54 450 1500 1.6 !'!i7.J

,,

•

I'
I
I
I
I
I
I'
I
I
I.
I
I
I
I
I
I
I,
I:

...It requested G.T. ,,,. greener than-f~. f/i= to fcllowv X beloiV limn of deleetton SIP sen~ P'~lously I.~ insuftil;tenl sample SNR s.ample not rece\led.
These ,.wln .,. autrumtic only when ilcc:ompilnted b.,· cover &heel $Igned by the reglsterecS NATA SI1Inalor~
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GEOMYN LABORATORIES l
REPORT No. SHEET No.

SYDNEY - DARWIN -I<ALGOORLIE - PERTH

~GEOCHEMICAL ANALVSIS T" '15301/2 ,~,

All I1Isulu iii pIttS per million unless otherwise SUIted.

HI Ie n CP

e:u 1'b Za As
210 410 7800 4.2 ';7-/:,~

16 310 1900 1.4 /s'1
"

24 98 380 1.0 '<1 C

22 200 1800 1.0 /4/

12 220 760 0,8 /yz,.

10 , 160 190 1,0 .-l!i!!.___
16 580 330 1,4 )-"I-¥--
22 160 390 0.8 Ilf.~ __.,

42 64 250 0.6 IVb

40 86 500 0,6 /If?
}

• 102 430 1900 1.4 N3_.._-_._._~

170 104 1400 Lo fY9

45

46

47

50

52

49

51

53

54

5255

Analyst

Sam,l. No,

INTERNAL.
$TAN~AP:D

EM 1'5244

I'
I'
I
I
I
I
I
I
I

t

I
I
I
I
I
I
I
I
I~

I



Dot.
Out 4.7.77

146106

Our
R.f. P14671

27.6.17

77/24

Semples Identlfieetion

U per aheet

~ . - -
":66"4312 (3 u..,.-~·

92418
Geochem Penh

Phone:
Telex:
Cables;

Regiitered
Laboratory
Number 847

Clie'"
21 WVNVARO STREET. BELMONT. PERTH, W.A.. 4104

LABORATORIES rWA} PlY. Lro. Dot.
In

PIII~.,~
GEOCHEMrCAL AND MINERALOGICAL YourRef.- .

I
1

. ,

NATA SIGNATORY

REPORT

This laboratory is re,istered by the
National Association of Tes.til1ll
Authorities. Austrv'io.

These rtsutts,. cornprisin,l 1 IpcrI'f!s,
have been obtained in accordance with
the AssoC'icJtion-, term. of re,iltrotion.

• These u;aplu have been c.hecked.

ANAL YTICAL
*

Geochemical Analysis by Atomic: Absorption Spectrophotometry. Samp~ attach by method. giui,., highe.t
extraction within cosHimitations. Co'nditions carefully controlled to give high precision. Suitable for Ie..,."
up fo 1'1'0.

Sorting Analysis. As above but technique extended to operote in percentage range. Generally Buitable for
leuels up to 15'1'0.

PRECISION is determined with standards similar in composition to the $Omples. The value giuen is .:: two $landarrl
deviations. This means that if the analysis is repeated sixteen time5" on oueroge only onc result will differ from the
mean by more lhan the value given. Results are usually rounded to the nearest 0.5 standard deviation.

AAS

Sorting
• • Geochemical A nalysis by Colorimetry. Used for elements which cannot be determined by AAS dill to poor

Colonmetrlc sensitivity - SamplE' attack by methods giuing highest extraction within cost limitation's;. Generally suitable ..
for levels up to J000 ppm. A hove 1000 ppm AAS can usually be used.

I ANALYTICAL TECHNIQUE - ELEMENTS PRECISION AT LEVEL LIMIT OF
DETECTION

AAS (BelO4 ' C\I Pb Za len 300ppa 2

Code 09 .. 10'1, ! lOOOppa 10'
i

AU (A'lU4 Regta> 4a 20"4 I 2pp. 0.2

ILC5 Au 2en lOppGI' O.OS
I

-

I

•

I
I
I

I.

1

I"

1
1



i,

--- --,

6.0

3.0

7.U

10.0

1.6

1.6

':'.e
... _,.-

6.0

6.0

xc

Ag
•

1.4 !

1.2
.
t

~.j ,

2.0

x

It

Au

146107

" ...,, ,.- .'. ,. "... '~
REP.ORT No. SHEET N~. ..\

Typbt: H. de Br-llyn. t
i~

'14671 - 1

--,----~ ....~-----

I
'..""' '.~

360

340

340

360

420

140

-------------------_._-- ---~

·'LGCOR"LlE - PERTH

----_._----------------'. .'

.

. ~

1200 1500 420 l<
- ---------

>2000 4400 300 x

>2000 >11 380 x

>2000 4100 440 l<

950 -5400
.'

340 Jt

>200u 1600 280 x

"'»0 . :;2600 440 x
"

GEOCHEMICAL ANALYSIS

SYDNEY - DARWI-

All rasults in pertl.~ million unl.. otherwise stilted.

Q ,.~~. Q
~:~;:;

161'1f 54

Ib2·1 250

162'790

1&'1.', 170

!E,~ '1 260

/6S' ,\? 42

57

71

67

65 .. "g'l 520 ~>2000 >11 400

;':::' ,:> '.j. .••. .;:i;~;;::J§<ftq::~::" ::;',:.' ..
" •.~.,c:...., ".:: '.':"';<. ~.'..~.:

66 1&,,·2.. 360 >2000 ....... 11 340 x

59

63

64

60

61

68

69

70

Analyst

Sampl. No

ru T 5256

EAA T 5272

I----------------------.....;......:..:.,.:-_......_..._._...:.:.,;<-~•.. _..-------------!~

t-------------------

1------------------------------·-----·7

~,I. "Y~
1 •
j •. -

11<
: .. ;'~' ..
u.

I'·"
il

I
I
:1
II
II
I
I

il
.1' '1·;';;;;' '"-

•

I
I
I
I
I
I
I
I

t-------------------------~--~---- --~ -. - ~., - ' ..

l~.q"'''ed G T ,% .,.......ha. ':T/F':O follow X below ';m;. of d••oc,oon SIP ...' ..r.....sly loS i .....lti"..n......0•• !iNR ..n ·• '.c· •""., ... ----'!
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.

"

,.,. "

, I,

'146'71

Dote 4.7.77
Out

Out
Rot.

;f;
.' .; "

1.30

1.20

1.05

0.01T.

:

I

.' I, "

D· ,,_ ,'-. . 1..: '--..,.",,;:., __._--'1' '
IIJ A T-A SIGNATOR" .}-

77/24

...... '.

Dot. 27.6.71
In

Your
Rot.

ClientI .. COIIITArr m L'f'D.
.

Limit of'
detection

Precision + %

Analyst

Sample No.

:,

.

160''2.

lsq·/

I '.

ATOMIC ABSORPTiON ASSAY

• 0< •

21.WYNYAROSTREET. BELMONT, PERTH. W.A. 6104

.. ". . . \;~~

,-- , ,.>, • ',"--- ,

Phone:'65-43n 13 Linosl" '1
Tefex: 92418 .--'
Cables: Geodtem Perth _ ' !

Registered
.labonotOfY
Number 847

GEOCHEMICAL AND MINERALOGICAL
;..-' --

LABORATORIES'(~Al' PlY..•Lm .

Analyot IV

Limit of
~.Ol1.detection .

Precision ± "" n

Sample No. .b T,
I '

FAA , ,,'

10.49or 5262

63 10.39

64 1.40

65 1.80

66 ~.37

6R 03S'

69 0.63

70 0.24

or 5272 0.50

,

-
, "

All results e"preaed ~.per~"'tageunlen otherY'olile indicated.
"X' indicate; tllat 1M content of lhe e~.enl s..n.",,'U' if Uef<)"", the lim•• of detection.
.'•••• mean. 001 ueterlT.ir..d

•

I'
•

I
I
I
I
I
I
I
I
. t

I ..

I
I
I
I
I
I
I·
I:
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I

I
I

NATA SIGNATOR Y---

REPORT

'four 77/42. OU, P15301R.f. Ref.

08te
22..11.77

De••
In Out 6.12.77

Client

COMSTAFF PTY. LTD,

Semple, Jdentification

As per sheets.

by the
Testinl

65 4322 13 U....J
92418
Geoc:hemP.....

Phone:
Telex:
Cables:

ANAL YTICAL

This labOlOtOry ia I'f!gi8tered
National Association of
Authorities. Australia.

"These result.. comprisingI S Ipafffi,

-- -have been obtained in occurdanu wiOI
the Auociation', terma 01 re,istration.

Sorting Analysis. As above but technique extended to operate in percentage range. Generally suitable for
lel'els up to I5%.

Geochemical Analysis by Atomic Absorption Spectrophotometry_ Sample attack by methods liuinK high(!s/
extraction within cosHimitations. Cotlditions carefully controlled to give high precision. Suitable for levels
upta I%.

,', E These alllllplea have been checked.

Registered
Laboratory
Number 847

21 WVNVARD STREET. BELMONT. PERTH" W.A. 6104

~

PRECISION is determined with standards similar in composition to the !'I{Jmples. The value giuen I:; .!. two standard
devlatiolL"i. This means that if the analysis is repeated sixteen times, on (IlJemge only one result u'ill differ from the
meall by more than the (..alue giuen. Results are usually rounded to the nearest 0.5 sta'ldard del"iation.

REMARKS

GEOCHEMICAL AND MINERALOGICAL

LABORATORIES (wAl PTY. LID.

AAS

ANALYTICAL TECHNIOUE ELEMENTS PRECISION AT LEVEL LIMIT OF i
, DETECTION

I,
;

I,

/JiS (RCI0
4

) eu Pb Zn 10'4 ;~1;:>p".:o
.

l
.. ,

• I,
(Aqua Regia) Ag 20%

i
2ppm 0.:':'l..l·~

,
I

I
I

I
I

I,
I

• • Geochemical Analysis by Colorimetry. Used for elements which cannot be determined by AAS due to poor
ColonmetrlCsensitivity - Sample aUack by methods giuing highest extractiorl within cost limitation$. Generally suitable

for levels up to /000 ppm. Aboete 1000 ppm AAS can usuall:;" b<.: used.

Sorting

I'·

I
I
I
I
I
I
I
I

t

I
•

II

I
I
I
I
I
I
I ••

,
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·

I ;,

I
I
I
I
I
I
I
·,

I.
I :;273

I 74

75 ...

I 76

I
77

78

I 79

80

I e1

I
82

83

I: 84

EM T5165 ...
•

•

24

30

270

-180

42

84

400

76

12

10

8

12

8

1250 1500 2.0 16>5"- 8
440 700 1.4 - Il.ttfj

64 90 1.0 '7()·K
48 60 0.6 17/ 0 f

42 56 0.4 (7"'''
98 150 0.6 /73-'
950 17ti-l> :)~

760 2.8 'I

--490 110 1.8 17S-·6 ':~
~ .''''

}-
106 80 0.8 b"3 ..;j

....-

48 220 1.0 /7
176

'~1

40 150 0.8 ;

34 150 0.6 179
34 100 C.4 If$o

~ requested G.T. 1% greater than-t< ilF·°f.o '0110,,", X belolllllimit of detection SIP sent prevIOusly 1.5. insufficient sample SNR sample not rece· ...ed.
i'. TheW! rewltS ar, authentic onlv when i1ccompani«t by cave' sheet signed by the regiSI8fct NATA signatory J
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GEOMIN LABORATORIES REPORT No. SHEET ....0.

~
SYDNEY - DARWIN - KALGOORLIE - PERTH

~GEOCHEMICAL ANALYSIS TA P15301/3
All results in patts pet million unless otherwise stated.

lIS CP CP CP
.'

Analvst
....

.'

Ca Pb Zn Ag ;Samplp No.

EM T 528G 4 64 120 0.6 If" - 160-8 t.
87 4 46 150 0.4 Itd/·f i

~

f...88 4 70 60 0.4 13~'3
!
~

69 8 200 150 0.6 ,f3·'l, t
•90 6 56 "h 0.6 ltv.- ;~.1.1('

r91 28 230 3:;0 1.2 IBS f_._---_. ,
~2' 4 300 7GJ 0.8 _19·L~_----.- ----
C? 6 ,;,2000 S.:...JJ 2.6 I'8b' /i .J

--
94 6 58 ::0 0.2 /87:<)
95 .. 56 >2000 ':'1'·1 2.0 iS7·8

rNTE:RNA,L.
,

" .., J.i...J.Si'::'~OAR!J
,

, " .... .
96 • 98 1950 ~~C:':; 3.2 !J33-/~~'9- ------ ':;. ~.;.-'

-- - .• _--._-.
97 10 130 300 ~~____J_~f8
~a 14 390 150') 1.0 IrOL.

299 84 >2000 . '/-, 4.8 191·?.....:..,'"

53aO 12 :>20 1200 o.e /93'(;)
a1 . 8 320 2~O O.t; Itt4<3
02 20 2000 hOO 2.0 195-3
.'"'1 0

' 20 540 3700 ' ? Ji"b
_J ..- t

04 38 900 lS;OO Z.e Iq"Jf~ f
1,

(15 * 24 410 ;,GO 1.0 193-5
06 28 330 560 1.0 Ir'/-S

,
.'

07 20 550 1700 3.a 21»-5 I08 12 280 300 O.G 'Jp/.J"
09 14 210 5(,0 C.u ~).-S_

EM T 5310 16 200 600 l. '; ")'3-t'

I~~

I
I
I
I

•••••\

I

••••••
••
I:
.

10\ requested G.T. 1?<. g-eater t~l~. -T/F t~ 10110'1'4 X belol/'\llimlt ~f detet:lion SIP sen~ pre\-Iously l.S~ InS>.lffil,;lent w~p~~. ~NR :"'.'T j.l:e (tot -ecc; _ec
";t\~~ results are authentIC onlV whM accomPitnied b)o' to"e r meel Signed bv Ihe rltg1loletea NATA ~';,nG .....
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REPORT No. SHEET No. ~~
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P15301/4

O.S

CP

0.8

0.8

1.0

0.8

0.8

GEOMIN LABORATORIES
SYDNEY - DARWIN - KALGOORLIE - PERTH

~GEOCHEMICAL ANALYSIS TA
All results in parts per miffion un1eS$ otherwise stated.

CP lIS CP

Cu Ph Zn

20 170 320

20 58 120

38 40 150

42 30 280

36 66 170

36 130 410

40 140 190
-----,

44 160 370

36 130 220

24 8a 2~0

~7

J3

14

12

Analvst

Sarno'" No.

EM T 5311

~.'- " ..
I 2J • ~ B8 170 0.8 ~/1.f >-_ .._-

22 ~O 44 160 Ct.6 ..:l-Itif- ,
23 32 42 140 c. !;; 21'
24 28 60 140 0.8 '}.(7 ;;1
25 '" 34 ~Z 160 0.8 UBI
26 34 38 85 C.6 2J9!
27 46 50 1200 0.8 ~~l
" " 40 96 320 1.0 ?,,;."

~

29 24 190 520 0.8 'U2I:- :1';.

~30 18 46 170 0.8 •
,~

~-
31 16 68 160 i.O '}2-~

~
32 18 48 130 1.0 ~..:
33 18 46 140 2.2 ~i

~
~

34 18 50 130 1.2 '-"J--zi
EM :- 5335 ... 16 44 130 1 • j- ..' ').1f;,

- "
"

I ",Y

'"I
I
I
I
I
I
I
I
I..
I
•

I
I
I
I
I
I
I
I
I, '.Q'••,,'" G,T L ;' •• , •• ,".;; 1'., TiF '0 '0110.. X 0.;0.-. "m" af 0."'<1;0" SIP sem o,,,,,o."Y J.S. ,n,.It".•n' ...mp,. SNR >""..p,. n.. ,"'•••0

.... ",.~ 'e~ull~ ilre ~,.ltrUJntlC o:llv when eocl,,:omp..nled b) CO\~' theet signec3 by Ihe JeijlS:tted NATA ~:.OilI~v 0
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1.4 ~31

CP

P15301/5

1.4 187'1 -I~
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----- --- ---

.

GEOMIN LABORATORIES
SYDNEY - DARWIN - KALGOORLIE - PERTH

~GEOCHEMICAL ANALYSIS fA
All results in parts per million unless otherwise stated.

CP lIS CP

Cu Pb Zu

16 56 76

16 32 80

20 32 80

24 600 3600

.

37

Analyst

5336

Sarnol.. No

INIE~!'oIAI­

S'T'~1!JARO

w. r

t----------------------------------------------------,

f-----;------------------------ ----------------

t

f----------------------------------------l
\
>

f--------------------------- ----- ~- ------ -~
~

I-------------------------------------T

I

1---------------------------1

I· "Y~'
"Y

I'·
I
I
il

I
I
I
I
I ..
,I

•

I
I
I

i

I
I
I
il·

1--------,------------------------------

requeSted G.T. 1~" ~.t!,,:t:~ th6n·l~.-T/F to tollo~ X belOW limIt ot detection SIP ~nt pre.,.IOiJ51\' I.S. ,ns..:ff,,-,en~ 'j,,;,mp,e $NR '"",""'U;t: n,;:.: ',:.:.t' .~c

. t.d" fe!ouln iUS ",uthentic Olll'V when 'IIc.compor.niad b..,· CQ\i!" sheet signec::t b'y the r~l.tis:erec NAT A ~1"i1i'"li::·:"·.
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21 WYNYARO STReET. BELMONT, PERTH. W,A. 6104

~,

Typ19t:P.Cardoso

Your 77/42 Our P15301
. ~

Ref. Ref.

Dot.
22.11.77 Dot. 6.12.77 ..~In Out

Client {

COHSTAFF PrY.LTD.

-

65-4322 (3 Linesl
92418
Geochem Perth

Phone:
Telex:
Cables:

Register-ed
Laboratory
Number 847

GEOCHEMICAL AND MINERALOGICAL

LABORATORIES (WA) PTY. LTD.
.-:"'~-::'.,j"; ,- -

~----+---1--+----4--!-----!----+--+--t--+----I .,

~--t---+----'-:"-+--!-~+----l-----l---t---t--+---i~ !
I------+--+---I---.j---J------I-------f---f---t---f---; '}f'1

f----f-----+--+---;-1!---+---+--f-+----+--;.~
I------+--+--+--!--+-----I-----+--t--+----,~-'-i""

.

N.4 T A S'GNATOR ....

•
All results. t:xpre~ 8s.peramtage unless otherwise indicated.
"X" indicate$ thilt the content of the element sought is below the limit of detection.
"-"mean5 not determined

f -_. ":; _ -
l



~I ~y

I
I
I
I
I
I
I
I
I.
I
I
I
I
I
I
I
I
I

•

I

Appendix 4

Petrographic Report on DDH PIN 1 and CP3

•
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Petrographic reDCI~ on DDE Pin I and OF 3 from the

Oomstaff/Preussag Exuloration License in

Tasmania,Australia.

by

T, Finlow-Bates

Hannover

December, 1977

" \
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The samples are a s~it~ of dacite lavas, ~uff lavas and /'

glassy pyroclastics that have suffered varying degrees

of hydrothermal alteration. The lavas tend to come from

the base of the hole and the glassy shard bearing pyroclas~

tics from the top.

Comparison with Que Rive~ samnles

Twenty three samples (FRI-23) ~ro~

ting a suite of volcanic rocks were
fication (Pin I and CP 3,for depths
were collected in sequence do\~ the

"•".

hole.

~~o drill cores penetra­
st:.bci. tted for i.denti­
see Annex 2).The sauples

Summary of results

•

L'ltroduction

To the extent that the samples from Que River and the

Preussag Concession both con-cain acid pyroclastics and

dacitic lavas the similarities are striking. However,

at Que River it seems to be -che reworked acid tuffs that

ore precursors of major minerdization. Only samples. -
PR 22, PR 23 and perhaps PR 11 and PR 17 bear any resem-

blance to this facies. The dacites PH 1. PH 13, PH 14, PR

~5, P~ 16, PR 21 and PH 20 are not unlike some of the

_yo~phyritic dacitic rocks a-c Que River bu-c do con-cain more

phenocrystic quartz. In making comparisons like -chis

•
1
1
1
I
el
I

l

I

•
I
I
1
I
I.
I;
I'



~I "y'\-

I
I
I
I
I
I
I.
I

­
I
I
I
I
I
I
I
I
•

I
•

I

146118
- 2 -

however, it should be remembered that there are limits

on how different two suites of hydrothermally altered,

ferromagnesian poor dacites can be. The glassy shard

rich pyroclastics abundant in the Preussag leases are

notably absent at Que River.

As a concluding comment it can be noted that the altera­

tion at Que River is generally stronger than at the

Preussag leases and the rock-types more difficult to

classify.

,
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weakly sericitized sometimes zoned feldspar

phenocrysts; some feldspar remains in the

quartz-sericite-chlorite matrix.

seems to be a more sheared and brecciated version

of number PR 14 but also exhibits much stronger

sericitization and carbonatization. A little pyrit~

is also present.

Samples PR 1 (DS 23 338); PR 13 (DS 23 350);

PR 14 (DS 23 351); PR 15 (DS 23 352) i

PR 16 (DS 23 353); PR 21 (DS 23 358);

PR 20 (DS 23 351)

Name: Variably altered dacites and dacitic tuff lavas

- 3

In each case the primary rock appears to be composed

of partially resorbed phenocrysts of quartz and sodic

plagioclase set in a feldspathic/quartz or glassy

matrix. Some contain what appear to be rock fragments

of dacitic composition. Many of the feldspar phenocrysts

are sericitized and the matrices of these samples are

variably altered to cherty silica, sericite and carbonate.

The following brief comments on each sample are given to

mighlight the differences between samples •
•

PR 1 - totally sericitized feldspar phenocrysts; matrix

of sericite and fine quartz

PR 13

,,
PR 14 - sericitation very minor: irregUlar texture suggests:

the sample may have been a tuff lava with formerly

a glassy matrix.

PR 15

"

•

I'
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- It -

PH 16 - not dissimilar to PH 15 but carbonate (dolomite

subordinate siderite) is the main alteration

product. Kaolinite is dispersed through the

matrix-sericite is notably minor.

PH 21 - sericite and carbonate about equally important.

May have one been versicular. Vesicles are now

the site of quartz-pyrite-chlorite and carbonate

PH 20 - totally sericitized feldspars in a secondary

recrystallized quartz matrix.
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Systematic petrography

Samples PR 2 (DS 2) ))9); PR ) (DS 2) )40);

PR 4 (DS 2) )41); PR 5 (DS 2) )42)

Name - Totally devitrified and sericitized acid glassy

pyroclastics (partially collapsed pumice?)

The samples now consist of very fine (0.01 mm) chert-like

quartz and streaky patches of sericite enclosing abundant

relicts of glass shards. The latter are now composed of

somewhat coarser-grained (0.01 - 0.1 mm) irregular grains

of quartz. Many of.the more sericite rich patches show

streaky texture and probably represent blocks of solid

glass. Some spherical structures also remain and it seems,

likely that many of the shard patches were once also glass

spherules and the sample thus represents a collapsed

pumacecus pyroclastic •
•

During devitrification and sericitization the samples have

become weakly pyritized.

Samples PR 7 (DS 2) )44); PR 9 (DS 2) 346); PR 10 (OS 23347)

PR 12 (DS 23 )49)

Name - Totally devitrified and sericitized acid glassy

pyroclastics - probably originally pumaceous.

The main difference between these samples and samples 2- 4

is that the main framework is sericitic (+ kaolin) and

cherty material is less. What were cavities are now filled

with a mosaic of quartz.



•

Sample PR 6 (DS 23 343)

In plane light rare relict "streaky" structures can be

seen that aBe not unlike some features in samples PR 2-

These rocks are composedtlstrongly fO'liated streaky layers

and elongate zones of sericitic mica interleaved with

parallel discontinous veinlike zones of dolomite and

subordinate siderite. Minor quartz and sphalerite are

associated with some of the carbonate. X-ray diffraction

analysis indicated that minor anhydrite, feldspar and

alunite are probably intimately mixed with the sericite.

Name - Strongly foliated sericite-dolomite-siderite

secondary rock.

Samples PR 8 (DS 2) )45); PR i8 (DS 23 355)

A glassy acid igneous rock may thus be considered as

most likely parent rock.

- 6 -
146122

Name - Strongly cloritized glassy pyroclastic

Weakly cloritized zones 4 - 5 millimetres' wide of L,i
devitrified (now cherty quartz) glassy shard material are.iJ

separated by slightly thinner zones (2 - 4 mad of very "·,ir
'.~

pale green chlorite, minor sericite and carbonate. The --;J
sericite and carbonate occasionally accompanied by a' h

1
tr~ce 0; quar:z and ~~:~le:ite ~:rm later "ptygma-like" ..iJ
ve1ns, ess t ~~ a m1~ 1me re W1 e. ~

r
~
'$.

Except that the dominant alteration product is chlorite

this rock was probably not unlike samples PR 2.- 4.

Although one might be tempted to suggest a more basic

Composition for PR 6 compared to PR 2 - 4 we are of course

unsure how much material has been introduced. The chert)'

devitrification certainly indicates'that some of th~ glass

,.
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Sample PR 22 (OS 23 )59); PR 2) (OS 2) 360)

Name - Altered reworked acid tuffs

These samples consist of a jumbled mass of subrounded

grains of quartz and silicified shards set in a secondary

matrix. Sericite is an abundant component in the matrix

of both samples but carbonate and kaolin is also·

present in PR 22. Both also exhibit minor pyritization.

Sample PR 11 (OS 23 348); PR 17 (OS 2) 354)

Name - Strongly altered "silty" rocks of uncertain

primary composition

•
These samples now consist·of silty grains of subangular

to rounded (sometimes elongate) grains of quartz set

in a matrix of sericite, dolomite, siderite (and from

x-ray diffraction alunit, feldspar, anhydrite). The rocks

are somewhat sheared and cut by secondary veins of

quartz and carbonate. From the shape and texture of the

quartz grains it seems possible that the rock is a

hydrothermally altered reworked acid tuffaceous rock.

Sample PR 19 (OS 23 356)

Name - Quartz-barite-sphalerite- galena-pyrite rock

A framework of colourless (presumably Fe-free) sphalerite

encloses coarse (up to 1 mm) irregular grains of quartz

_and barite. Within the sphalerite are formless blebs of

galena and scattered euhedra of pyrite. Some of the pyrite

-grains have suffered some resorbtion.
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Feldspat
Alunit
Sideri t

Anhydrit
Kaolini t

Anhydrit
Feldspat
Pyrit
Kaolinit

Anhydrit
Feldspat
Alunit

Alunit
Chlori"t
Siderit

14612/1

Spuren

Musk. (-Illi t)
Chlorit

Dolomit?

Feldspat
Musk. -Illi t

Alunit

Sideri"t
Anhydrit?

Kaolinit
Calcit?
Musk. (-Illit)
Pyrit

Hannover, den 29. 11. 1977

Neben­
komponenten

Dolomit
Kaolinit

Feldspat
Kaolinit

Muskovit
Siderit

Quarz
Sideri"t
Muskovit

Annex 1

;,;.-.- -

Quarz

Haupt­
komponenten

Quarz
Feldspa"t

Dolomit

14 Feldspat
Quarz

•
15 Quarz

Dolomit

16 Quarz
Dolomit

17 Quarz
Dolomit

11

PR

18

21

2

1

9

4

3

80

R

Betr.: Vulkanite Australien (Preussag Konzession)
hier: Mineralbestand

Bezug: Abt.-Nrn. 4/18001-023; R 24378-384

4.22 BGR

24378

An 7 ausgewahlten Proben wurde folgender Mineralbwstand ront­
genografisch bestimmt:
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Appendix 5

Drill Logs

E. Z. Drilling - Pinnacles

•

Contains Drill Logs for Holes PP31, 34, 36, 39, 40,
41, 45, 46, 48, 50,
51, 52, 59.
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Electrolytic Zinc Company of Australasia Limited
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PREUSSAG AUSTRALIA PTY. LTD.

Geochemical:
-- Copper ppm.
-_.- Lead "
----- Zinc "

......... Barium "
_._.- Factor I - Cu.Pb.Zn.Hg.
Geophysical:
2 227 Apparent resistivity Low.
__ Ofo FE. High.
Geological:
See plan Al- 272
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Geochemical:
-- Copper ppm.
-- Lead "
----- Zinc "
-.- ..- Barium "
_._.- Factor I - Cu.Pb.Zn.Hg.
Geophysical:
z z z z Apparent resistivity Low.
__ Of. FE. High.
Geological:
See plan A1- 272
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Geochemical:
-- Copper ppm.
-- Lead "
----- Zinc "
............ Barium "
_._.- Factor 1- Cu.Pb.Zn.Hg.
Geophysical:
z z Z Z Apparent resistivity Low.
__ Of. FE. High.
Geological:
See plan Al-272
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Geochemical:
---- Copper ppm.
-- Lead "
----- Zinc "
............ Barium "
_._.- Factor I - CuPb.Zn.Hg.
Geophysical:
7777 Apparent resistivity Low.
__ "to FE High.
Geological:
See plan Al- 272
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Geochemical:
-- Copper ppm.
-- Lead "
----- Zinc " 100
... , Barium "
_._.- Factor I . Cu.Pb.Zn.Hg.
Geophysical:
2 227 Apparent resistivity Low.
__ OJ. FE. High.
Geological:
See plan. Al- 272,. '
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Geochemical:
~- Copper ppm.
-- Lead "
----- Zinc" -100
............ Barium "
_._.• Factor I - Cu.Pb.Zn.Hg.
Geophysical:
2222 Apparent resistivity Low
__ Ofo FE High. r
Geological:
See plan A1-272
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Geochemical:
-- Copper ppm,
--Lead "
----. Zinc "
............ Barium "
_._.• Factor I - Cu.Pb.Zn.Hg.
Geophysical:
777 7 Apparent resistivity Low.
__ Ofo FE. High.
Geological:
See plan Al-272
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Geochemical:
-- Copper ppm.
-- Lead "
----- Zinc "
............ Barium "
_._.- Factor I - Cu.Pb.Zn.Hg.
Geophysica I:
7777 Apparent resistivity Low.
__ OJO FE High.

Geological'
See plan Al-272
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-- Copper ppm.
--- Lead "
----- Zinc " 100
............ Barium "
_._.• Factor I - CuPb.Zn.Hg.
Geophysica I:
J J J J Apparent resistivity Low.
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Geological:
See plan A1- 272
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Geophysical:
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Geological:
See plan A1-272

5cm

Note: topographic profile approximate only.
lin.~ flaQQing OD roximate only and
ad ustetnor slol e.

METRES
0
1

IDO 200
f;.,......"""""!!!!!!5ii;;;;;;;;;;""""".......;;;;;;;;;;~1""""'5iiiii......"""""5iiiii......~1

1'2000

w
o

200

100

----~~.-._------_._.



E FIG·23

f-+2'0

(j)
W
0:
o
LJ
(j)

- +1·0 23
.....
LJ

l1

1-0

.

lOW

•....

....::-._':......

l1W

.' .

12W13W14W15W16W17W18W19W20W
·2..°1

I
I
I
I
1
I
1
\
1
1
I
1
1
I
I
I I

: I~
, I

I 1\
I , I
I I I
I , I
I I I

I ' \I ~ 1 I I
1\ I I \ , I

. . , I I \ \ I I

.: .... I\ I \ \ I \
: A '. ........ \ '. I \ I \ I \ I \
i /\ ..... . . :" \ ;'. , I I /. 1 " II
'/" 1\.·. ,I \1:'. : :. I \ I \ I . \

i / \, \ .., ~ I \.f ' .r...........~: / \. \ ."" ..... '. I \
L~ " / \, y' \\.1; : .V'A ",\, .' .f· ............\;-...... ..:' \!/.~:, '. .: '. . . . I ~', \1 "'I./ ,............ .,.....;,:.. ............ /1 1'·_.-:_....- ...:.,-.--,.,--'::"·_ ....1, I" /'-'i .... j' .":-.-'-.-....... /"'.'-: '.~' '~.'~I . \ '.:,--. /.............. .y-..".,......_._._.\ ._.- . (:!\ I \ . . I 1 :,: '.......,..' : _._._, :. I ". I' .........,. . .

, I: : \ :. " \ "/..... I . 1 "': I.':' \... . .
\ /;:1, ,11'/ 1 \.( 1\'
\ , . '. '\ '.,.' I ........ ",
, , .: \ ····.1 \ .... .,. I , I
\ I :: \ '( I .... I I , I
I I ~ \ /". ..' ··t I I I I

./ /'o-...l. \ "\ I \ .... ,.... \ : I ' \
,~............. 1//,-",,\ /"'-........../-;"'......\ V............... I I I /r-____. I I .

'--~::::--............. l. ~_............ '" ~/ \./"I .......... \__ I ......... I ~"-. .....----../ - ,: I __ .....---~----., --.,;-,. -, \::::' "\:: . _ ./ "'""t=~---..:::--_---_ _ --- ....... 'f~ - --+::---- ----- """"---_ ;;r-::--:::::.--."--J ....... ",.. -_J -_-_".....,-=._-::.::::,...- -------_ .;,.-_--- ......J --............. _---- /' --
,~ --- -------------- -,/o---l- --1- .____I-~---.____I-----.----I-----,I--------.I--~~-,I,------.-1~----:-------.I-----.I-~----+-----~---f>'.-=-O~G=-=E-=O=-=C-=-H-EM~IS=TR~Y

w

300--200

::E
:::l-
0:
<{

0:(J) w
200-f-100 0...

LJ 0...
Z 0
N LJ

0 E
<{ ciw ci-l

E
ci
ci

100-f-O

0..: (NOT SURVEYED)

I.p.
a.:

600 600

400

500

J.

\
\

\

\
\
\

500

400

I
l ~ .,' "l' l~

I~ t\.~\1f;, ~~' ~".v " "'; _.-
4 ,t? oC 'if' ,1 ,.'" .-I'

.(~ l it (0 ".. ;f 1\' ;;t '(I ~-
~ )':t .,fi1\~ x' r ",,' I 1:<....... 70

" ,., ~< v " '(\ ~1:~-\
'I. ..'I' \,,1 ( (f J:!'i I . .-"\ 1-~ •• ~-~ \

A &f\ - -\- _ _J~'7'1\"" IY'·' I --. f
(~ A~' _>"t", '\\;-n~-r\-~ ~."7 \ \ II' , I ;15

~ ::;..-\' '"\ 1'2.'" IS' " VI' 'l: ~ •
•'/ -,::-- \ ",y .~\ ..\, , \ "'''\if \ 'r Tn: ~\ ~ ~. ~ 1 f .

~ 300 -I-----------~-b~~;~"''-----~·-:.;·:L/-l.l.L.I.~:___-~.:___--__T.+_-~------f_-------+_--:-------_+----------+---~---+_--------___t--------t------~-___t---------------------T300 ci
(te~ '11..1/

"\ "
~..

", \
\

200 200

S -24-2. FIG.23

Geochemical:
-- Copper ppm.
-- Lead n

----- Zinc n

............ Barium "
_._.• Factor I - Cu.Pb.Zn.Hg.
Geophysical:
z z z z Apparent resistivity Low.
__ % F. E. High.
Geological:
See plan Al-272

E
o

100

GEOLOGY
Scmw

o

100

PREUSSAG AUSTRALIA PTY. LTD.

Note: topographic profile approximate only.
lin~ flaQQing OD roximate only and
ad uste~nor slOI e,

o
I

METRES
100
I

1'2000

200
I

COMSTAFF PROJECT-TAS.
PINNACLES PROSPECT

GEOLOGICAL SECTION -FACT
LINE 28 S. 021

Prepared Date Drawn Date

G.KK. JAN 78 AS.C JAN.78 A1- 291



,,,
i

1

, ',' ,

.
,

" "
,i "

FIG24EW
18Wapprox. 14Wapprox.

I I I I 1
f-

300 -+- 200 f- +2·0

if)
w:z:
0::::J
0

-
U

0::

if)
<l

0::lD
W

f- +)·0 0::200-f-l00 0...

0
U 0...

.-Z 0
U
<l

N U

LL

.
0 E
<l 0.w 0.-'

E
0.
0.

-0100 - .-0

-

500- r-500

400- e-400

-

1-100

Geochemical:
-- Copper ppm.
-- Lead "
----- Zinc "
............ Barium "
_._.- Factor I - Cu.Pb.Zn.Hg.
GE?ophysical:
222 2 Apparent resistivity Low.
__ % FE. High.
Geological:
See plan Al- 272

f- 200

5cm E
f-ol..c-------'!...""-'------~·I GEOLOGY '- 0

!

---~ -1-1+2/ FIG. 24

PREUSSAG AUSTRALIA PTY. LTD.

',,- -- ----- -- --

1

I

w
0-

200-

100-

____________________~J . _

Direcfi0r7 of'sectiofT is 2S00 rt1O<7. approx.
METRES

o 100 200
~I..........,.........iiiiiii.."..,..""""'iiiiiii-lI~ .......iiiiiiiO"'!"""'........iiiiiii.."..,..""""!1

12000

Note: topographic profile approximate only.
line f1aQQing OpoToximate only and
adjustetnor s166e.

COMSTAFF PROJECT-TAS.
PINNACLES PROSPECT

GEOLOGICAL SECTION -FACT
L1NECP1- CP 2 022

Prepared Date IDrawn ~~eN 78 A1- 292 -.
G.KK JAN.78 ASC



FIG·25

N N
POLES TO BEDDING

N

E

I
!

!
i

S

/

i.

/
i

/
(3"

(3'

I
;

l + !,

I
;

/

!
I

I
I

I
!

o

w

East of Owen Shear
148 readings.

~
0·7% contours.

.... ·.. ·2·0% "
'..... '.' 40°/••••.• ...... . 0 II

6·0% "

E

\
\

\

5

,
\---

,
i
\

!>,

. . .
. . . .

w

West of Owen Shear
282 readings.

0,4 % contours,
f-.-:-. ..,..--1 1'8 % "

3·6% "f7-"7-7'-7I
5·4 % "

7·1 % "

E

bo

"'0

o 0

o

o
o 0

o

00
o

o

o

o

o

o

o

o

o

o

oo

o

o

o .

5

.+

o 0

o

o

o

o

o

o

o

o

o

o

o

'.

.0

o 8

8

p .
,.6

. ·0

•••. Q.

o
o

0 0

,0: . 0

., 0

0:

0 0

.' .

0
0

0
0

0
'b 6!,

0

06
0

.' o.
.0

• Q'9>' .

o.

o
'b'

0
00'

.00
o . O'd O

o' .o . . "' .. 0 '0o .

0·· l:>.'. 0.
o

o·

'.0.0 ~','

IT Bedding
East of Owen Shear.

11 Bedding
West of Owen Shear.

readings.

o 0

W'

o

430

N N
PLUNGES OF FOLD AXES AND LINEATION

N

'b';; -;L 2 FIG. 25

146173

E

PREUSSAG AUSTRALIA PTY. LTO.

COMSTAFF PROJECT-TAS.
PINNACLES PROSPECT

STEREOGRAPHIC PROJECTIONS
EQUAL AREA NET 023

Prepared D~te Drawn Date

G.KK, JAN 78 ASC JAN78 A1- 271

o

o

fold axes

.'

O·.... . .

,

'- ----------

S

.. X '.. .. ,
'. .

B ··· ....··, .

------'.
o

o
fOldaxesu

o

Equal area projection. (Schmidt net)

steep rodding........ '- --....

w

East of Owen Shear
17 readings.
~ 5·9% contours.
c:=J 11'8% "

E

o

S

--_...'._-'

West of Owen Shear
65 readings.

~
.. 1·5% contours.

.'. '.' 3,0% "
6·0% "

W

•

~~-'-- -------1-----------
o

o

S

x

ol!l

o

x

•

82 readings.

West of Owen Shear.
Ant iet. ax is.

o Synet. axis.
x Lineation.

East of Owen Shear.
tJ AnticL axis.
I!I Synet. axis.
• Lineation.

w



. "... .. .

" . : :

" ". " .

N

FIG 26

East of Owen Shear.
192 readings.
West of Owen Shear.o 10 readings.

202 readings.

. '
" ".

W· .

.. .

00

o .

o +

S

Wulff net projection.

' .

"..
., E

'.

14617·1

Scm

'6S ~?-.J+.;l..1 FIG. 26
PREUSSAG AUSTRALIA PTY. LTO.

COMSTAFF PROJECT-TAS.
PINNACLES PROSPECT

STEREOGRAPHIC PROJECTION
POLES TO FOLIATION 024

Prepared Date Drawn Date

G.K.K. JAN 78 A.5.C. JAN.78 A3- 059



I ~

I

I,
~

!

NNE.

- --..-- ',;

I
/25/35

f
llr"..,'""=---

23mciV
I /67- "r

M! ;.-;:"',
(J·O$ Cv.

j

~?Lode no! reached ?I

ssw.

Ir

r
I

I
200m 1-1------,'5 -------'1----------...18S ·---T·--------~----------/75 ----------,c----I~S IISS195

I
I

1
I

N.

2·0111@
3·;?5%k
/.63%Pb '
O.OI%~
iVA A '
NAA~'.

1
2052/S

I
Z2S

I
Z3S

·02Cu NA A ,NA Au..e", iP /·"'%Zn 0 25Ph 0

1

S.

255

,"~., .
1"

PI NNACLES LODE THOMAS'S LODE

200'60

1:2',000

\
; ME.TRES

Btl) • ',20

1
040

I
o

I

redwced leyels fc.
fopofjrophlC pro%ec;-~Ihole coll~rs andre approxlrT7ofc only.

/"lore :



"

.,

" '

, 1

" .

, ;

, i,e' j

f
i,

, I
1,

" ~ ,

"

146176

, "

" ,

5cm

,'. j

200m, 'GE> - ],..1+'2/ FIG. 28

iII/1t:1!t!>".~~ ·-:~y;.:-V-"""'-"""--7r~,..,.,; "",,; _..""~'

'''-" "'it"

1

i?t:)5 , i I--.:.P.:.;R:;;.E=.US=.S::;,:,A..:.;G:;....;.A.:.::U:.;:S..;.T.:.:.RA:.;.:;;,;L1::.;A~P:...T.:...Y.:.:.•..:l;.;.T.;:;D.:.........---4

, ..•• -..----,-~ C~~~T:[[E~~WJ~~E~S·028

PINNACLES LODE - LONGITUDINAL
SECTION,GRADE.VALUE AND WIDTH

LODE INTERSECTIONS
(DOWN" HOLE LENGTHS)

~7",1P

32%Zn,
t'.3'Y- f'b,
() J%CfI,
1,19/1 "'J,
r,., A".

Z2S235

3.3111 I7..?%Z" 089Pb,tJ05%C", S 'I NilAu,

em fP j·-I%Zrf 025Pb O·Oi?C", tVA A NA Au_

245

S

I
, ,

I,
I

, J
, I

" . ,

",'-,

..

N

2/5

Ofo ZINC BV TRUE WIDTH

'.
22S235

1·3(,

F

f-----'-''=-'-'-'--'-'-.-2,.-''---r:..-:..-,.-''-:..-:..-'--------,--:-~-~~~-'-'-'-'-_,_----~,.-''-:__r----~~~~____,_---''~~~---j
i?os255

~ ,., \ \ ,°1 \~-
" ~ \n\\\Jl'~r'\II\\l"

" ",'~ r' '" \ } \ \ \ \ I I \ \ \ \ \~..,,,,,r- '19"'~' ' --- ,.9'" \ /()~1' \ \ ~1>~ \ \ \ \1
,p ~ 1 ' --. '\ \ , ,\ Jlldol \ \ \

,,--.....-. __ _?_ ' '\ \' \s.;'\~ 14,°301 \\
. -;;;::-- ~,;.--- .~ \' \'" ,J \ 120 \ \

-- --- \ \ '\ \ \ I \ /0\

\ \ ',\ \ \ J I II \~
\ \, ~ I I
\ 5, \ 2(28 \ I \ \ \
\ \ \ \ \ / I II
\ • , 6,08 \ \ '- I \ \
\ , \ '", / I \
\ ' \ ,_/ 1\

2, \ \ II
,~\ I I

, \ \ / I I
\ ~-~----!.L..LI ,

,__---- Arf/illires --.-- ~ ,---- --------- . - ------.. ..
I:

','

ME:TRE5

:e" Note, all cli"t,mces oncl r<tclvced levels are approximote. 0 100 200

~ , I /;2,~ I Prepared Date Drawn Date A1- 293

t.~~o ~ ~":,,, ~"':,:,o:",:,::":"'::":""::":_::':'.::"::"_"':,,:,,"':,."':,:,,,:.:., :,_=,~=,'-=::::":_<"':, :~:,,.:, ,,,,,,:,,,,:,, ~r:- ,',"':, , ~ -- ':""" - :.,"':", , "", ,"'~~~,:§,,::::,_, ~:':s:,_:,''¥::::.,,::w:,''':.,:,', ,~, ,.,:.",:".":',~,':""",:,'''''::,\o_::l.,, '''''_=:,:'::'''' ,':'''''' - ':'''''' - - --- --- -- -- - ,""',,-, ,~.,""',,':"',':"""- - .. L".::G:.;.K~.~K;,;.':""" J:.:A~N~. ~7~8..LA:l.:.S~.~c.;.. _J.:;A:.:.;N~. .:.7~8~.:..:.~"...:.::.;:.d~











"~cC"<':<OJ!",,,.~,,:c'·"'o. ''.t~~,'', ;="?>l:''''~''''l~''J:rr''''''''!JJhtWJk,,¥>,_'T" ?i~"'f'_""'''''' -;;'~""'~~M"""(,P!;:f/\i?"t7~~'m'~<'-""t$5flt9ji! ;nJ1f!w- ~~!'!1"'·.'\!!!7j'1'i"m!J!tl5~,",4,Wi i ¥ -'.4

,

;)

J.

i
·1

"
.~
~

~

I
i
I
I

I
I
l

T,
,~

I;
.<:!

;-;,

~
~
:1

1
I
~
j
.J
~
'j

1
j
1

1

. ~.

I•,
.~

~1
'''.J

3:
- <.D

3:
-0

N

3:
-~
~

3:
-co-

5 em __ I

3:
-N-

~p

;if,

..
\"

I

'I.

COMSTAFF PROJECT-TAS
PINNACLES PROSPECT 031
STACKED PROFILES

PERCENTAGE FREQUENCY EFFECT
Prepared Date Drawn Date A1 9
GKK. FEB. 78 A.J. FEB 78 - 2 9

14618:1

ets ~ 24:2,1 FIG. 33 I
I PREUSSAG AUSTRALIA PTY. LTD.

I· "

"

PERCENTAGE FREQUENCY EFFECT

>.
v
C

0 OJ -00 ::J <II~ N 0- VlII II <II I-
0~ (/)

0 z z .....
N Ww 0 <II

~ ~ 0 W -0
:z;

Z OlI 3:..J l-
I :lC

W

I I
,~ C"'l '« 0 0 .-<::> - t;jU N z 0w 00 «(/) .. 0....J ~ ....
OJ 'Q.U'l W -0
ON l-I I

<::>

*
•

('0

3:
- <.D-

3:
~,

3:
-~
~

3:
-0

N

3:
-~

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3: U'l ~ ("') N - 0 LO ~ (V) N - 0 LO ~ ("') N ~ 0 LO ~ ("') N - 0 3:
-0 I I I I I

~l
i I I I i

~I
I I I i I (/)1

I I I i I I -0
~ -

//' I '-S--

l'

i



I
20W

I
law

I
16W

I
14W

I
12W

I
lOW

5·0

4·0

•

3·0

2·0

1·0 I
185

~--------' --..1 -..L --..1 ---.L --..l --..1 !-- 1-- -----' 0

5·0

4·0

3·0

2·0

10

205_______...L-- -L ---J ---L.. --L --L.... ----L__-L..- ...l.- -.L ----10

~,

J

j
J

-0
rn

5·0 ::0
0
rn
Z
-I
»

40 Q
rn

"::0
3·0 rn

0c
rn
Z

2·0
0
-<
rn

""1·0 rn
0
-i

225
0

5·0

M

4·0

3·0

20

1·0

LEGEND 2451-- --' ---' ---'- ---' ---'- ---' ----'---------'-----------L..------------'O

---- MN=40

----MN=20

5·0

4·0

2·0

3·0

1·0

I
lOW

I
12W

I
14W

I
16W

I
18W

265L- ...l.- -.L ---' -l..... -.l.-------,--'------------l'---- -.L ----l --=::...::-=::-.l 0

5cm

I &8T~H7l
lOW

EAST -WEST
SCALE

1: 2000

NOTE

Grid plot idealised

Q4' -0
· '" rnAil
;>;:~ :0 -0· c- O 0 ::0

rnU'llJO [T1 C4
"'0 c
rn;:; Z-lZ~ C/)

OJ'" -l»ZU'l C/) (

»0»-1 » >v....,
G)co Q:A o »

rnrn r " » /'.l
0

"Orn" c»;;
· t

:0 U'llJ
C/)

<-, -lrn-o ::0
O::OlJ:O »

.,,~ CO:o O r
rn .. rn"OL.. »
OJ Z-U'lrn -0...., Or-oO -lco -<rnrn-l -<(}l01
:> rn -l-l r

.".....
" » -l

I

" 0 U'l 0 9
LV rn w LV0 n N .t"-O -l

*' Operating frequency
2·5-0,3 Hz



. I

20W 18W l6W
I

14W
I

12W
I

lOW

10000

8000

6000

4000

2000

10 S~~ -'.L --' 1000

lQOOO

8000

6000

2000

4000

___1_2 S 1000----_.... -..........-~._------~---~--_._-_. __.----

10000

BOOO

6000

0
I

4000 3::

3::
rn
-4
::0
rn
(J)

2000

145 1000

10000

·8000

6000

H

LEGEND

--- MN=40

--- MN=20

* Operating frequency
2-5-0-3' Hz

--- ~--~--~
16 S

4000

2000

1000

EAST -WEST
SCALE

1: 2000

NOTE

Grid plot idealised

!
20W l8W 16W

I
14W 12W

($ ""

I
lOW



I
20W

I
18W 16W

I
14W

I
12W

I
lOW

10000

8000

6000

4000

185 1000

2000

10000

8000

6000

4000

2000

~ ------! --l. .,---L ---L --.L -L ---I- ~ ---l...-__~2=-O-=---=S=---.J1000

L------'l-:-t----L------L------L------.L------L------L---__-L- L- --L ~2~2~S~1000

10000

f ·8000
~..

r
~ -6000

0
:c

4000 ~

~
rn
-l
:0
rn
(J)

2000

2000

10000

6000

4000

8000

24 5 1000LEGEND

---MN=40

---MN=20

10000

* Operating frequency
2'5-0,3 Hz

......

8000

'~ ,

4000

2000

6000

I
lOW

I
12W

I
14W

I
16W

I
18W

Scm

265
I...- ~-..L--------l---------L---------L--~J__------l-------L-------..L--=--~~+----L-------L----~~:....J1000

I
lOW

NOTE

1:2000

EAST-WEST
SCALE

Grid plot idealised



10W

-I

11W12W13W14W15W16W

CL='::"-="-=:;7~/~-~======='====---"""'===::::::::::::::=====::::::::::;;:;======""""""-"=---~""";;;;

17W18W

Soo

19W20W

~~?'"

!

~r-------r-------,----.,..-----,------r------r--------r-----...------=---r-------,------r-----,

200

100

so ,
~-~-w "= 7 ........

30 -
20

IS I-SO

"" / ----10

S

~ 7 J -6

0

'" 7'
, -7

PULSE EM

~ "'
-8

1-------+--._.... _---,._--+_._---_.----- --t- lIZ? 2 2 I Z2Z I Z1 . ~~ -'[(~(iii(;ii;;I(t« (/ J 17 ({ I 1,.-- -.----- . +- -.----------r===A
LP

5"00,.".

!?L.GOOI?'1,

--+------------~+_- 300 m.

GEOLOGY
-t-+ --f---f-- -------+-----

•...
I.....

W
~

'"o
3 o

I

METRES
100

I

:
1'2,000

200
!
i

."
G>
w
'"-.J

i;L,-._,,-c....1._..-•..-.....-......-~-__- .. -._.._-..- ...J...L.-----------------------------+---------------------1--.-----------------------------------------------------------..1", _.'
.......~~'"'-" .. ~~. '_ __ _ _ •. _,' .•' ~._ ... __~ •..._~._••_. _.__ .•.~..•~ ..••.. ~_.__•__ .-_.,.-._.•"'--"".~_~.__~_ ~_._j_.__...~. '--,," _.~__'"'~-'-"-_~_~__~.L.~_== _'_ === """......_""·~--~-';w!ffi:i;it'k'it- A" ~'>~-"-'\'''!(' ..



~-------------'------""

-I

$00

400

300

200

100
..

~ ~
,~-~~--- -- ~3

50

-40
~

30

~ ~
_........

20

-4-

15

10

c:::5

~

1-S

--

0 - -(;

PULSE E.M.

" ..

I.p.
9 (/ L222? () U « <+- .I----------~'"2:z:;'CZ:z::;'"221----+---lZL'Z'CZ:z:;z:::2::zJ.-{-------------1-------------Jt-~----------I ezzz7ZZZZZZZ </ ~ U « < < <((1 ----

R,U;;OO""

-

5'00"."

400t'11

GEOLOGY

m~ /·8% Zn, t'·/fJ% Ph,;; ", NA A NA Av.

•

"G>

200
I

METRES
100

I
1:2,000

o
~

3?
\

"G>
w
ex>

....
~

!J

Rev/sed: Feb. '78

"!;\;

'",,~
0-

~



.i:

PULSE E.M.

10W11W12W13W

-I

14W

500

400

/ 300

...............
~-2 200

100

-.3
50

40

30

20

-.4- IS

10

S

-S
0

15W16W17W18W19W20W

. ,1

------t _1/ 7 7 7 7 7 7 7 7 3/ tZ 7 222 /IZ2 7/7 II t .------fZ=-72=:z=.:zL---if--------
I.P

",~

RLGOOm.

4~ .

,(.OOm.

GEOLOGY

---+---------L300117.

SOO'11.

----- t---------.I

---~-".- .. _- -_._~~ --~--_. __._._--_._-_.. _----- ---~-_._---'".- ~ --_.- ...---

...-- -.- t

h, "AU'.

-0
C,
(j)-o "tIfTI- ::0 o"lZ m
fTI Z n c </l

. J> 0 ~
,

~n~ }> N

(j),(j)
C)

'l'J}>
CfTI~ c ~

::o(j)"T} (I)

-i ~."l,..

<-Oil ::0

fTI:::o,
}> .~,.. .--<0 }>

...'~
I-" METRES

I (j)-i
"tI '" 0 100 200,-OJ> -i 0 00
-< 3 I I I-fTI(j) ~1

zn ,.. "TI 1'2,000
fTI-i -i

(j)!:I
N 0
N e,.., W
(j) lD

-.J

Revised: ~eb. "78

~...
I



10W11W

-I

12W13W14W15W16W17W18W19W20W

I
1§;:'
~•..

r----,------r------;------,-------r-----r-------,.------,------,..-----~---___,_- -------,

.~---------------_. __.:::.:::-~-====~;;;;;,::---------::::: -2

I.P

RL. <;00",.

500,.,..,.

.</....

Peb '78

"0
C
r
IJ) lJ ."

~ rn - :0
Z mnC

0 rn ZO~
~;;; :J>3:l>. ~ 3:.1Jl ~ p(J)Gl
0 (J) rn-ll>

C (J):J>c
"TJ~::0 lJ 11 :0

~~
< l>
rn ::O,r-
-< o };

S-
I

(j)-l."
,,' lJ:J> ...
'I r rn(J):<- (). r-
)It Z-i ...rn eB...

I N W
N en

OJ
0 IJ)
0

11
G>
.t­
O

METRES
o 100 200

/!5/ii!5l!!liiiiiOiiiOil"!!!~__~~liOiiiOiiiOil'!"!".......iOiiiOiiiOil'!"!"~;;;;iiiiiii1

1:2,000





F1G43

E

Hf Bleck t-b!c,-
k/I.I fh:J9me17'f'aI5
8o~in Sed'men-f:5 If/f't;,
'2n Ph

rilli PY'Oc/Q~hc.$

KT: Bl..OCK. VOLC,l,NtC.5

Input anomaly,

COMSTAFF PROJECT-TAS.
PINNACLES PROSPECT

GEOLOGICAL ENVIRONMENT
INTERPRETATION 040

Prepared Date Drawn Date

GKK. FEB.78 AD.J; FEB 78 A2-048

E.L. 5/63
pt. 3

~ OWEN c.oNGL.OMERA1"E

1g; ;;~;;R~~;;:~~:::~'ON
""T. ~'l!.AO VC>L.C.At..uc.. c.ROUPo ljNDlr:F'e.RE.t.rrlATED \Ot..CANICO

l-.-~ FAR~EL.L.. S.LATE~

o

S -:2- :2 FIG.43
PREUSSAG AUSTRALIA PTY: LTD:

LEGEND

GECTION a-a

He.AT
~uRCE

VENT?

11+

..- \

; -1, _-1/
~ I \ / ~(o"
,- '_ !.lo 0

1'1/,- --1" .
;/-- --j •I •,/\ 1- --- " 0

"\/-- --1' .:
I ~r -----, 0 •

\ .----t\'- \~-~~;1~~ ~INe
I l- .. ,,_ ~_.._,!_ . L,--~

J~[/--- --Jv I"
/' /\ -----j V I "
; /1------1 v /' ,
/ \ \:_____ 0

" I }; --I v /" •
"\/~-1-7v I·/ / --I 0

'/ \', /-1 /"/ \ vI •
I ~ ~[I ,,">{_ v 0

ORC>OV\G1AW

o 2.50 6 Kilomcz.tre.s.

E'===<==:::E=======t::===:::E==========::::tl
I ' 50.000 ap!>«>,,-

? Ro!>ebery Croup

SedNn~n~

UPPl!.R P~OTEROz.olC.

10
LOWER. CAM&RI.l.N

Scm

w

- ~--

AMG REFERENCE POINTS ADDED

/

...MT: BLACN

1 PyCu
1... 1
·.. ·:·1

I-
i,,


	Cover
	Contents
	Summary
	Appendix
	Drill Logs
	Location Map

