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JSUMMARY.

; A programme of exploration comprising mapping, costeaning,
trial PEM and limited diamond drilling was undertaken
at the Pinnacles.

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

i) Net vein fracture-type : epigenetic or syngenetic
remcobilized

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 8. P. responses.

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.

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. :

. 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.

ceeees /2.
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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/10W-~20W
and 285/10W-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, 1377. 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 mineralizaticn
to bedded ores of the Rosebery-tvype.

1.2, Objectives.

The overall objective of the programme was:

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

11) 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.
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The terms of reference towards this aim 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 0ld 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 gecological, geochemical and geo-
physical information on the prospect was reviewed.
The latter two often provided data which successfully
guided geological interpolation and extrapolation
over short distances.

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

£
i
1

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 16S/10.2W -~ 11.8W
178/14.8W -~ 17.2W
188/15.6W ~ 18. W

These were mapped and sampled;

c) costeans 12.8W/2285 as well as part of the access
track from costean 208/11W to 18S/11W was
rehabilitated to obtain better exposure of
bedrock;
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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 CPl1, 2, 24, 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 hcles
at Pinnacles by the EZ Company.

Base maps and topographic sections provided at 1:20C2
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 (+5°). As a

result 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 oceasional incorrect station flagging on the
groundg.

np
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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 66lm a.m.s.1l.),

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
cossibly 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.
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Access and Infrastructure.

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 U-wheel drive
only) from the newly constructed Hydro-Electric
Commission (H.E.C.) gravel road south of Chester
(5 Km). (Fig. 1).

Nearest population centres are:

Tullah (population ca. 1,200) 9 Km SE
Rosebery ( " ca. 5,000) 10 Km S
Waratah ( " ca. 400) 25 Km N

Rosebery offers the normal range of basic infra-
structure facilities.

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

Mt. Farrell Mine (Tullah) care and maintenance.

Rosebery Zn-Pb-Cu - 10 Km S.

Renison Sn - 15 Km SW.

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

Que River Zn-Pb-Cu - 18 Km NE.: developing

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

Construction of the Pieman River Power Develcpment
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 Est. Av.

Station Date Annual Qutput Distance from
(kWhrl0 ™) Pinracles
Mackintosh 1981 326 10 Km ESE
Bastyan 1983 370 6 Km S
Lower Pieman 1985 1,074 33 Km W

2
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In addition, the H.E.C. power line for Abminco's
Que River Mining Project passes approximately & Km
E of the prospect.

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

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).

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

TENEMENTS.

The prospect lies within E.L. 5/63, part 4, held
5y Comstaff Pty. Ltd. (Fig. 2). It is subject to
renewal at calendar six-monthly periods.

STATISTICAL.

1977 Zxploration.

Mapping:
grid lines : 23,000 m
costeans : 3,478 m
trenches, shafts,
drives : 534 m
tracks : 7,100 m
34,3112 m

Fasyn W
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Costeaning:

costeans cut : 600 m

costeans restored : 3B0 m

access: new and restored : 400 m

1,380 m
Geochemistry:

Number of samples: costean and track : 115
old workings : 34
drill core :ouy7

596

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

Geophysical:
Number of P.E.M. traverses : 4
P.E.M. distance traversed :2,740 m
Diamond Drilling:
Number of holes : 2
Total length drilled : 4089 m

HISTORY OF EXPLORATION AND MINING.

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

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

1898 : Discovery of alluvial gold by Tom Strong
{(Strong's Alluvial Workings).

1836 : Discovery of Pinnacles Lodes by McGuinness Bros.
(Zn, Pb, Cu, Ba).
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1899 : R. T. Brown drives tunnel (Brown's Working) on
behalf of Tasmanian Pinnacles Proprietary
Ltd; alsc Excavation of Thomas's Tunnel.

1911 : Granville Mining and Prospecting Association,
a syndicate, examined the Silver Falls Prospect;
Pb-Zn-Cu in dolomite; discouraging; little
development.

1918 : Lynch Creek Prospect discovered by McIntosh
Reid. (Siliceous gossan (?after pyrite) with
barite and slabs of galena, pyrite).

1947 : Electrolytic Zinc Company creates vehicle

access track through the Pinnacles to Silver
Falls (30).

1%u8 -

1949 : E. Z. drilling (13 DDH - small bore) and topo-
surveying; E. Z. erects survey beacon on Burns
Peak.

1962 : Comstaff acquires exploration tenement over the
region which includes the Pinnacles Prospect.

i19¢8 -

1572 : Initial phase of gridding, geochemical sampling,
geophysics, mapping, diamond drilling (3 DDH)
by Comstaff.

1873 - '

1976 : Second phase of detailed exploration including
diamond drilling (8 DDH).

late

1976 : Preussag enters Comstaff Joint Venture; further
detailed definitive work; 2 drill holes.

HOTE « (1} - numbers in brackets relate to references.

“stimated total early production (to 1918) at the
Pinnacles (source: McIntosh Reid).

Area: Long Tonnes Metal
Ore: Type:
Brown's Working Surface 96 Zn, Pb, Cu, Ag, Au
BI‘OWR'S Tunnel 193 ZI'I, Pb: CU, Ag, Au
Ehomas' Tunnel 52 Zn, Pb, Cu, Ag, Au
McGuinness' Workings 5 An, trace,",Ag, Au
“innacles lode (S.trench) 55 An, trace,",Ag, Au
Approximate Total 401
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GEOLOGY .

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 major elements of the region are the Pre-Cambrien
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).

The re-interpreted areal extent of the volcanics

(150 Xm wide belt), the dominance of acidic over
intermediate/basic rocks {10:1 approximately) and
their chemical composition (especially trace elements
Zn, ¥ 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.

The main Phanerozoic orogenic and deformational event

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.
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The main metallogenic epochs in the region are:-

i) ?late Proterozoic to early Late Cambrian:
massive sulphides associated with volcanic
rocks:

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;

ii late Devonian - early Carboniferous:
associated with granitoids:

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.
/63 part 4, which contains the Pinnacles Prospect,
es a prospective segment of the western flank of

Read Volcanic Arc and adjacent Cambrian
se=Ziments.

i

a
Yol
Mt.

negional - Pinnacles Prospect.

“ne geoclogy of the distriect is dominated in the East by

Zacitic and andesitic lavas, tuffs and ignimbrites of

the 2200 m thick Mt. Black member of the 4000 m

tnick Mt. Read Volcanic Group. The lowermost 800 m

SI the sequence are identified in the Chester Grid

“nere it dips and faces east (8). Occurrences cof

tase metal mineralization (mainly fracture fill or fault

“cntrolled) are known (1). A pyritic agglomerate with

::ngr chalcopyrite and underlain by pyritic chert was
zcently exposed over 100 m in a synclinal structure

1460617
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in a cutting on the new Hydro-Electric Commission road
approximately & Km from the Murchison Highway turnoff,

The Upper Pre-Cambrian to Middle Cambrian Primrose
pPyroclastics underlie the Mt. Black Volcanies (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
iapilli tuffs, crystal tuffs, re-worked tuffs, ashfall
+uffs and minor lavas to lenses of fine clastic
sediments (shales, siltstones). Shock-induced slumping
and pyroclastics flows appear relatively common in some
areas. A characteristic feature of the sequence is
the frequency of a high degree of widespread sericitic
clteratlon This sequence contains the Hercules and
rcsebery group of massive base metal sulphide deposits
3,11}, the Chester pyrite deposit (1), the Pinnacles
smect and a number of other sulphide occurrences
covered by Comstaff in E. L. 5/63 part 4, whose
nificance still requires evaluation.

1

)

Y1) o~
e Y (
[Ifl n Q LJ

ol

t

: h and north-west of the Pinnacles, the Primrose
?yrc:lastlcs pass into and interfinger with more

il 1, finer grained deeper water sediments

e isting mainly of grey shales, black shales,
1;;i11ites, siltstones, variocus acid tuffs, re-worked
©:Ifs and air-fall ash beds in a former sedimentary basin.
“mis 1is now preserved as the Que Syncline which
~iunges at shallow angles towards the NNE. Graded
s2dding and slumping are much less evident though
they still attest to occasional episodes of seismic
nstability in the region during deposition.

b
rf‘

“me Primrose Pyroclastics lie on the western flank of
: major north plunging synclinorium suggested by Hall
.ttle et al, (12).

Tlghtly folded sediments and minor volcanics of the Rose-
~vY Group lie to the west of the Primrose Pyroclastics
% time~-equivalent sediments. The Group consists

of = sequence of banded argillites, shales, quartzite,

dolonitic and pyritic shales, thin pebble-conglomerates
{¢r2en chrome-rich mica), and minor acid volcanic

L .
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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.

Recent exposures in H.E.C. cuttings on the Pieman

River as well as drill intersections in CP2, CP13,

TP15 and costean exposures at Pinnacles clearly

indicate that the contact between the Primrose
“yroclastics and the Rosebery Group is a fault {(?zone) -
the Owen Shear. This fault dips at 35 - 40° to the east
2t least in the Pieman - Pinnacles sector.

Zvidence for direction of movement along the Owen
Shear is scanty, ambiguous and inconclusive. At ths
“ieman H.E.C. cutting, folding immediately below the
“zult-plane could represent drag and downward movemanT
¢ the east. However, regional chrono-stratigraphic
relationships suggest over-thrusting to the west. 4
naximum throw of some 1400 m has been suggested (5).

~he Crimson Creek Argillites, comprising about 2500 m
>I folded, fine-grained mudstone coloured deep red or
sreen, with thin bands of pyroclastics or lithic-
<acke, minor basaltic pillowed flows and tuffs,
“clomitic sandstone and tectonically emplaced
iltramafic bodies are thought to stratigraphically
underlie the Rosebery Group: The precise relationship
-+ the Crimson Creek Argillites to the Mt. Read
-2lcanics is not known.
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Detailed Geology - Pinnacles Prospect.

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
cutcrop; ripple-marks were not observed.

The rocks appear unfossiliferous.

The sedimentary sequences are interbedded and may
interdigitate with units of felsic and mafic voleanic
rocks. In this case, the shaley or muddy pelitic
sediments have a distinctive black colour which coftern
gives way to grey or grey-green tints with distance

crom the volecanic pile. The suite of felsic rocks
includes a high proporti of coarse, poorly sorted Zlow
Dyroclastics in a matrix black mudstone or tuff, lanilii
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,
anq 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
lap%lli tuffs and agglomerate of dacitie to inter-
Mmediate composition. Pinkish felspars are occasionally
present.
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Breoadly, 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).

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. u4).

Grey, grey-green or black shales and argillites

with a minor volecanic content (acid to intermediate}
are dominant west of the Owen Shear in the S5.W. of
the grid. Similar lithologies also interdigitate
with volecanie derivatives in the west and north-west
2f the prospect.

Structure: (Fig. 25, 28)

The Owen Shear has been identified as the major fault
structure within the PMG grid (Fig. 4). It is
zlearly exposed in the H.E.C. access track at the new
“ieman rail crossing south of Chester. The
~raracteristic, thin pug zone was encountered in
criZ2 holes CP2, and CP 13 and further close
zrrzlation can be achieved through exposures in
"""" ans 28S, 26S, 248 and 20S. In several of the
ans, the fault is defined by a narrow zone of
slivers rather than by a single plane of
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The average strike of the structure is 3%0° mag.with
zverage dips of 35 - 407 east and possibly steeper
segments. Throw and direction of movement are
ncertain. Its presence explains the apparent lack
"I lithological correlation between surface exposure
#nd drill hole geology in CP13 and CP15. It also
:%ghlights the fact that the sediments associated
~1th The Pinnacles and Thomas's lode occur at a
-iiferent stratigraphic level from those in the

LA

-w cf the prospect.
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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 CP10 and CP1l3
is illustrated in Figs. 15, 17, 19, 27 and 28).

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:

i) normal deformation (e.g. Main South Trench)

ii) wet (soft) sediment deformation
(e.g. 185/15.8W)

1ii) polyclinal or kink-style folding
(e.g. 20S8/18.2W costean)

iv) chevron-style folding (e.g. costean 2635, 28S)

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

A number of minor folds defined in the Rosebery Groun
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.

ngmination of drill core for facing data to use as a
gulde to structure met with limited success only.

An anticline is eclearly defined in Rosebery Group
sediments below the Owen Shear in CP15. Continuity
of the adjacent synclinal structure to the east is
corrocborated by downward facing data in PIN 2.

Structural data was initially summarized on a Wulff Net.
Sca?ter of data points was somewhat greater than
anticipated and this necessitated replotting of most

of the data on a Schmidt Net for contouring.

A Rlot of poles to bedding (Fig. 25) clearly shows a
307 difference in the direction of folding on either
side of the Owen Shear. West of the Owen Shear, the
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statistical fold axisotrends N3u5° mag. and plunges
approximately 15 - 207 NNW
(A) as defined by B; and B,. (Fig. 25)

Poles to bedding show a weak tendency to spread along
nossible great circles Gl’ G, and Gy, suggestive

of concentric folding.

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 fr; + 77, to the former two great
circles fall within or ¢lose to a major field of

fold axial plunges.

There 1s acceptable correspondence between the field
embracing theoretical plunges A, 77 . and %7, and
measured plunges of minor fold axes. 7, coincides
well with a measured minor field of southérly plunges.

Zast of the Owen ghear statistical axial trends are
spproximately N15° magnetie. The statistical plunge
the major fold axis as defined by the intersection
B' and B" and also the great circle of poles to

ding ghow a tendency to cluster around area (B)

0Ok

30° to N15° mag.) (Fig. 25). This area partially
ips an elogate field of measured fold axes plunge.
relatively poor fit of theoretical area measured
& may in part be due to the small number of actual
surements available.

rl
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b R I

I
M fu
[

Neasurements of foliation/cleavage are summarized in
Pig., 26. C(Cleavage is steep and most prominently
developed in the altered volcano-sedimentary sequence
¢ast 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
mine (9, 10).

The 30° swing in structural trends across the Owen
Shear may be due to:

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

11) pogsible differences in the directions of the
original sedimentary basins hosting rocks of the
iWo groups, which may have pre-determined later
regional tectonic grain.
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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
Pyroclastics and equivalents underlie the remainder

of the grid to the east of the Owen Shear. The north-
western 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.

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

1) 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
zastern flank and nose of the north-plunging Que
tyncline the oldest members of the Primrose
“yroclastics in the area would lie in the south. .
frogressively younger members would lie in a
nertherly direction. (Fig. u4).

n this basis, construction of a tentative stratigraphic
column can be attempted (Table 1) which will necessarily
22 subject to revision and modification as the under-
itanding of the structure and geological environment

-~ the prospect improves.



Wwsebery
Group

Top

Primrose
Pyroclastics

Main
Unlts

Black shales
Mafic tuffs

Sandstone
Acid
Volcanics

Banded
Argillites

Mafic Volecanie
Sequence

Laminated
Argillite

AEEPOX.
Thickness
in Plan

+730m

i??Dm
7+730m
i?BDm

+100m

Main
lithologies

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 separated by fault
unknown thickness —_—_———————

+150m

80-170m

TABLE .
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crystal, lithic and 1lapilli 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)

960977
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Main ' Approx. Main
Units Thickness Lithologies
in Plan

Massgive

Pyroclastics : 300-400m coarse flow pyroclastiecs, 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).

g;iggiiztics Bandgd . . .
Cont'd Argillite : 25-50m Intgrlgmlnateq black and }1ght grey
' argillites, siltstones, minor cherts,

sedimentary flow breccias (? possibly
equivalent to laminated argillite above);
in parts altered '

Mafic Volecanics : +250m Dacitic ~ andesitic tuff, lapilli tuff,

- crystal tuff, agglomerate; lava;

Felsic Unit : +200m ?Vitric tuff, lapilli tuff; highly altered

Mafic

Volcanics : ? dark green dacite/andesite tuff + lavas

LGO09bT

TABLE 1 - {(cont'd).
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Mineralization.

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;

:i1) Zn-Pb-Cu-Py mineralization, disseminated to sub
massive associated with chert boulders;

'74) massive, fine-grained, finely banded Zn-Pb-Barite
and Zn-Pb-Cu-Py mineralization.

Type 1) net vein fracture fill sulphides are often zoned
-rom yellow to dark-brown sphalerite centres through

miack sphalerite to chalcopyrite/pyrite rims set in

~uartz or carbonate. Examples occur in drill holes

2714 and CP15. Development of these veinlets is

izpendent upon hydraulic fracturing of water-laden sediments
under conditions of shock-loading (13). Thus the finer
srained argillic and tuffacecus units in the area are
orospective for this type of mineralization.

~<Ithough fracturing may occur over considerable widths,
‘racture density is generally low and overall base metal

~iphide grades are low (+1-3% combined Zn-Pb-Cu). On
Itz own this type of mineralization does not represent
i economic exploration target.

2 1i) mineralization is intimately associated with
s (or zones) up to 17m wide containing loosely to
sely-packed boulders of chert or silicified shale/
Msttone in a matrix of tuff or flne-gralned clastic
sediment. The Pinnacles and Thomas's lode systems are
I this type. Where exposed, these lodes invariably
have a sharp (?faulted) footwall and a diffuse,

rradational hanging wall contact.

[
1=t
o o

“ne Zn~Pb-Cu-pyrite mineralization is often interstitial
“o the cherty boulders but it may also occur within them
25 Dlebs, fracture-fill, in vugs or thin, discontinuous
cands., The sulphides are generally best developed
twards the footwall and peter out into the hanging wall
11 a manner suggestlve of den51ty grading. Furthermore,
T Irude or vertical zoning is often apparent in assay
“e3ults with higher copper values at the base passing

R I
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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).

Type 1ii) mineralization consists of fine-grained, massive
nigh grade, finely banded sphalerite-galena-barite
mineralization with pyrite and/or chalcopyrite. This
mineralization closely resembles the banded stratiform
volcanogenic mineralization at Rosebery and at the Que
River deposit (39).

To~-date, only in-situ, rounded boulders ranging in size
up to 1m x 2m of this type of material have been found
at Pinnacles west and south-west of Thomas's Tunnel
(e.g. 18S/17.7W, 175/16.7W, and flocat over 188/16.5W
approximately). These boulders lie embedded in a matrix
2 crystal tuff which is part of coarse to medium gralined,
“ﬁorly sorted, chloritic flow pyroclastics and are

ssoclated w1th boulders of chert and rafts and slumps
of argllllte The source bed of this type of material
and repetitions of similar, undisturbed mineralization
represents the main exploration target at the Pinnacles
rrospect.

Alteration.
“he main types of hydrothermal alteration affecting

2oth the sediments and volcanic sequences at the
srospegt are:-

1) sericitization;
I3 chloritization;
211 Silicification;
iv) Pyritization;

V) carbonatization;
i) kaolinization.
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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 *560m 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).

Cnloritization: Strong chloritization is closely associated
with sulphide mineralization both at the Pinnacles lode

and Thomas's lode system. Patchy aggregates of dark
chliorite 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
s2rvasive or associated with net vein fracturing in areas
zleached by sericitization. The green or dark green
czlour imparted by chloritization makes recognition of
Intermediate to basic rocks more difficult.

Silicification: This type of alteration is present as
mervaslve, fine-grained, cherty silica and chert intimately
associated with base metal sulphide or pyrite mineral-
ization in both the Pinnacles and Thomas's lode systems.

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

ryritization: This can be recognized both in the footwall
2nd hanging wall of the main lode systems at Pinnacles

as bedded aggregates and fracture coatings. Pyrite
-regquently occurs as disseminated fine euhedral grains,
clusters or aggregates and may exceed an estimated 10%

-~

57 the rock near the lode horizon. Re-crystallized,

i o vt nerren s an sy L
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euhedral grains of pyrite are also occasional
disseminated constituents of some of the shaly
horizons at the prospect 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 1 (Appendix 4) suggests that carbonate alteration
(dolomite, siderite) may be more widespread in the rock
matrix than previcusly suspected.

Siderite-calcite-quartz are particularly common minor
“issure and fracture-fill components asscciated with
base 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 223/10.6W and along joints in andesitic tuffs
zlong strike from this locality in costean 18S/9.6W.
Such areas may represent areas of intense alteration
within fumarole channels and vents.

GEOQCHEMISTRY - SOIL.

Tne A so0il horizon at the Pinnacles Metric Grid was
sampled during 1974/75 and results were subject to
srior comment (16,17). These earlier results were
"e-Qontoured with a geological bias (Figs. 29, 30,

31, 32) guided by an improved understanding of the
-edrock geology. A composite summary is shown in

1g. 41. Sectional graphic plots of the geochemical
"esults are also shown in relation to known geology and

T

t. P. responses in Figs. 5 - 2&.

B o B B B R e s
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Results were processed by the VSTAT computer programmne
to produce the usual geochemical statistics utilized
for interpretive purposes. A statistical summary 1is
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, 1u, 16,
17, 18).

Results can be broadly grouped intc 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 rellect
higher copper content in the footwall of the Pinnacies
Lode - a zonal feature common to many volcano-sedimsntzry
deposits.
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TABLE. 2.

COMSTAFF PTY. LTD. PINNACLES SOIL DATA GEQCHEMISTRY.

NUMBER QF SAMPLES = 969

STATISTICAL SUMMARY

77/09/16

11.22,25.

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

€E0OT1T
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COMSTAFF PTY., LTD. PINNACLES SOIL DATA GEOCHEMISTRY _ 77/09/16

Cu
Pb
an
Ba
Hg

Cu

Zn
Ba

Hg

1.00
.96
.98
«63
.90

Cu

952
952
952
946
951

Cu

952
952
946
951

Pb

TABLE 3.

CORRELATION COEFFICIENTS

1.00
Hg

INCIDENCE MATRIX

1.00
.62 1.00
.88 57
Zn Ba
952
946 948
851 951 951
Zn Ba Hg

11.22.25-

. e e e ean /29-
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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.

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.

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.

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.

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

GEOPHYSICAL SURVEYS.

I. P. Surveys.

A gradient array 1. P. survey was completed over the
Pinnacles Metric Grid in 1974/75 along lines approximately
200m apart. There are no results for line 28S. Results
are shown in stacked profile format in Figs. 33, 3u, 35
and 36. On these plots, distances between grid points
have not been computer-adjusted for topography.

There are no obvious strong resistivity or frequency
anomalies with the exception of the western end of
line 268. However, above-background responses can
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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. :

CRIRGS LSV ETCVTIRT T T

Thus, the frequency effect and apparent resistivity
highs along the western sectors of lines 245 and
265 could imply merely a difference in geophysical
signature of the Rosebery Group rather than signify
anomalous responses.

SRR

7.1.1. Percentage Frequency Effect & Apparent Resistivity.

A broad high on 265/16.5 ~ 19W and also 24S/19 - 20W could
represent a characteristic signature of the Rosebery

Group at the contact with the Primrose Pyroclastics

(cf. 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
185 to 16S5. Thereafter, correlation becomes tenuous.
Elevated responses are recorded both over glacials

and Primrose Pyroclastics {(e.g. 128/17.u4W and 125/13.4W).

o A AN Mt e KA S

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 responsQ%hﬁigussell, pers.comm. )

7.1.2. A broad zone of low resistivity along the western edge
of the Pinnacles Metric Grid north of 225 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 225 - 2us,

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.

[P R R M:Em B R L TE U p



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

Fluctuations in the profiles on lines 12S and 10S
over glacials similarly cannot be fully explained
though the troughs at 128/13.6W 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 145, 1685,

22S. Line 26S was apparently barren of sulphide
mineralization and was selected as a contrel 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 225/16~17W 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 168S.
On line 16S 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.
CPl4). The low at the western extremity of 145 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 268 (13.2W) is unknown. It is
flanked to the east by a resistivity low and frequency

LR B /32.
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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.

RESERVE POTENTIAL.

Correlation of mineralized horizons achieved with the
use of surface outcrop, drill hole data, a° 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). 1Included 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.

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.

Pinnacles Lode:

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:
strike length r 450m
average depth : downdip : 130m

average width of significant mineralization : 4.,lm

average S.G. s 2.8

o

inferred tonneage 670,000 approximately

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

- " & 2" /33.
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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% 2n, or weighted
8.52% combined metal at zinc equivalents (1).

N.B.:

1) Zinc eguivalent is Zn : Pb : Cu = 1:1:2.

2} Geld and silver values are not considered in
these calculations.

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

Thomas's Lode System:

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 PP31 and PPS1,

then -

strike length : 500m
estimated average width of mineralization : 3.5m
150m

2.8
735,000 tonnes

estimated depth extent

estimated S.C.

(1]

tonnage potential

There are insufficient samples to indicate grade
averages. The lode system appears open to the north,
south and in depth.

On the assumption that the weak mineralization associated
with chert through 165/13W and the geochemical ancmaly at
178/12.4 - 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.
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ASSA&S METAL RATIéS
Est.
Drill Drilled True Ag Au Zn+Ph
Hole Noj From-To Length width |[% Cu |% Pb| % 2n] gm/t | g/t [Zn:Pb |[Zn:Cu | Cu Fb:Ag | Ag:Au COMMENTS
m n m
Cpr B - - - - - - - - - - - - - Aborted: no assc
CP 9 57-60 3 0.7 0.37 | 0.48}2.97 - - 6.2 B.03 9.32 - ? ?drilled downloc
cherty
CP 10 153-155 2 1.4 0.023|0.25(1.40 8 NA 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 10.05 |0.89{1.75 8.0 Nil 1.97 [35.00 |52.8 [1112.5 - Cherty lode
PP 34 | 25=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 10.67 310,67 §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 - - - - - - - - - - - - - 2borted before
target

NA - not assayed
Tr - traces

Pinnacles Lode.

TABLE

4.

NOTE: i) PP series: Ax and XRT holes drilled by E.Z., 194
ii) CP series: Bx-Ax size holes drilled by Comstaff 1974/75

iii) PIN series: Bx-Ax size holes drilled by Comstaff Joint Venture 1977

8/49
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Drill
Hole No.

From-To

Ist.

True
wWidth

% Cu

% Pb

Au

gm/t

COMMENT S

CP

PP

PP
PP
PP
PP

BP

PP
PP

31

45
46
48
50

51

52
59

94-95

la6-197

128.4-128.9
162,5-167

-

16.9-~22.8

m

0.64

0.64

Tx

TC

e

Nil
Nil

1.2

NA

NA

Nil
Nil

0.3

Cherty "breccia".
Yot main lode.
Fractures in shale.
Main lode not
reached
Cherty lode.
Cherty lode-?main
ZzZone
Aband'd bef, target
Cherty lode
Aband'd bef, rarget
Stopped bef. main
target
Poor core recovery
in zone of interest
Lost kbef. target
Wo significant
sulphides?hole
stopped prem'urely?

WA - not assayed
NOTE: i)

PP series
CP series

Ax and XRT holes drilled by
Bx~Ax size holes drilled by

E.Z2. 1948/49
Comstaff 1974/75

TABLE

5.

Thomas's Lode System.
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AGSAYS | METAL RATIOS | \ \
Est.
Drill brilled ; True ng M Zo+bh
Hole Ne¢.[ From-To Length Width | % Cu| % Pb | % Zn | gm/t | gm/t | Zn:Pb | Zn:Cu Cu Ph:Ag |Ag:Pu COMMEWNTS
m m m
Cp 12 107.78-110.49 | 2.71 2.67 Tr Tr 2.33 | NA NA - - - - - in fissures in
shale
Cp 12 120.29-128.43 | 8.14 8.02 Tr Tr 1.99 | NA NA - - - - - " " oo
cr 14 128.21-132.21 1 4.0 3.94 0.01] 0.03 | 1.41 | na NA 47 141 144 - - " " .o
CP 14 136.21-147,21 | 1.0 - 0.01} 0.22]1.27 | ¥A NA 5.8 127 149 - - " " oo
CP 15 39.9-44.7 4.8 3.39 0.014 1.18 ] 2.16 9 NA 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 NA 2,83 - - 112 - in fractures &
veins in shale &
tuff
CcP 1 - - - - - - - - - - - - - insignificant base
. metal content
cp 2 - - - - - - - - - - - - - insignificant base
metal content
TABLE 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.

peposition of these two styles of mineralization

may be contemporaneous/(14,15,18, 40, 41). Further
regional geological and trace element analytical data

is required in order to rescolve 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
orogress 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).

- a8 p /38.
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o erosive power of such flows could be expected to
oxort considerable destructive influence on any pre-
sxisting, non—- or poorly consolidated sulphide
mineralization. During periods of quiescence,
~1astic material would have been supplied to the area
s erosion of the volcanic rise, Re-worked tuffs and
4+h would constitute material derived from far-off
volcanic activity.

contemporaneous sulphide deposition is envisaged to
nave occurred by fumarolic activity during periods
of quiescence as encrustations on vugs, fissures and
~avities, 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 ﬂ
base metal sulphide values would fall off rapidly :
with distance from source (l4)., 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 i
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 16S/17.6wW and 175/
16.6W.

seea-e /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

ceasa. /40,
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periods of extended gquiescence 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 Km 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
(CAH) in the Bulgcobac area in E5/63, pt. 2. Unfortunately,
a large portion of this prospective belt was relinquished
several 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

been inadequate. Additional careful sampling is thought
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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 outcerop 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

g volcanic pile situated on the edge of an open marine
asin.,

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.
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Available information suggests that the overall
tonneage at the prospect would be limited to the order
of 3 million tonnes at this stage. This appears
insufficient for commercial exploitation.

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.

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

Review and reassess Input, aeromagnetic and stream
sediment responses over the prospective contacts
and areas north of Pinnacles through the CAH and
Bulggcbac.

RECOMMENDATIONS.

Prospect exploration.

i} Any further detailed geoclogical 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 205 with
the objective of locating the source bed of the
boulders of banded, massive Rosebery-type
sulphides exposed at 165/17.65W 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
208/16W. 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. .
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v)

vi)

vii)

viii)

ix)

xi)

x11i)
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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 Km north

of line 1l0S.

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

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

Attempt mise-3-la~masse to test continuity of
sulphide along the established strike length
of the Pinnacles Lode and Thomas's Lode System.

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.

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.

Assay drill hole CP8,

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

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.

High density stream sediment sampling of minor

and major creeks over glacials in the N.W. of the
PMG grid.
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xiv) Determine the bedrock beneath the Cu-Fb-Zn
geochemical anomaly at 17S/12.3 ~ 13W by
costeaning.

xv) Fill in gradient I, P. PMG lines 115, 138, 15S,
175 and 195 as a guide to geological mapping and
location of sulphides.

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.

xvii) 1Include manganese on the list for all routine
gegchemical analysis and assays.

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

11.2. Regional Exploration.

¢

i) Attempts to tragé the prospective flank zone
between sediments in the Que Syncline and the
Primrose Pyroclastics to the north-east.

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

iii) Define the contact between the Primrose Pyroclastics
and the Mt, Black Volcanics.

iv) 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.

v} Continue regional studies of the palaeogeological
environment to locate stable intravolcanice or "open"
basins on flank sites which could serve as traps for
brines or solutions enriched in base metals.
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AUSTRALIAN ANGLO AMERICAN LIFAITED
PRILLHOQLE LCG

Summary Shest

Pam

PROJECT

COMSTAFF PTY.

AREA PINNACLES

DRILLHOLE TYPE

! £0.CRDS

21 s

16,2 W

pEc 65"

AZIMUTH 270 RL

OH
Na,

PIN 1

nATE
oL "-“’D

18.2.77

DATE
COMPLETED

DRILLED

27.2.717 : ny LONGYEAR

ORILL
RiQ

LY 38

k_dnf.'"wqw:

) = 3m

HZ Cos te! -

NG Corae to:

am - 178m G Cara to: -

EOH

178m

SURVEY DATA

Instrument: EASTMAN KODAK SINGLE SHOT

Uncre?

DECLINATION

i

AZIMUTH DEPTH

neort

oEGLINATION ]

AZIMUTH

-

-Ga

269°M . 145 =

~56.4

-63.75

2731 175 =

=53.7

-

=61.1

273" M

-52.78

27451

ROCK TYFE

LOG SUMMARY

MINERALIZATION

Trade

TRlerscy o
wigth {Corr)

ooy s O

DUV, o] & o< J

! eaning 1eoft in hole,

ore _drilled :

178m

rocovoned i

169,95m

% recovery :

95,84%

(=2, ) Coverburden and weathered tuff.

~aran)li ¥

mrrite 1 - 5%,

[itric, la ML_&;xnng..peme_smciLic alteration:

r FA
Lalr

Ar.5=08.7): Mainly vitrie and erystal vitrie snffs with scme vaolean

Hielaskicssy

.._minecr galena-sphalerite in fissures, joints and aggregates;

pyritp

1 -~ 5%,

=107y

Intergrading lanilli, crvstal and vitric tuffs: sontact

na sericitic alteration throughout: scattersd ?fiammi and alt

b_indistinet

Prad clastsy

: minor +1%; lecally silicified.

I.‘-nﬂ.i)- Chertv, silicified rock : scattered Qphaleritc-qalena-

byzite 10 = 15%,

_”ighhlerlte_gglena agqregates more common: pyrite 5 - 10%.

Lions chloriticy

f92-101.2}: Lode zone: (chalcopyrite) - sphalerite galena aagqreogates
with banded pyrite; cherty clasts in matrix of sericitic vitric t

| oczasionally associated

nff; spotty chlorite alteration,:

OL"J‘-‘lO’Ial slump features, pyrite leocally 15 - 20%.

101.2=425)2 _Silicified veleaniclastic: sporse, patchy sulphides: py
175-132): nithic crystal tuff; dacitic-andesitic:; ?chloritised: tra
132-153_.7) 2 Predominantlgﬁvolcaniclastic' {?slump pyroclasties) wit

shales and grey cherts; slumped: chloritie, sericitic alteration |
t}_@.-’__- 7-178) : Blogk shales, Jesser huffaceous sandstone: slumped: fac)

fitn § - A%

g;_pg;itgﬁonlv._

h_interhedded muddy

Fading: pesite 1 - 3%

ing Cownhole

End of hole 178m.
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APPENDIX 1.
AUSTRALIAN ANGLO AMERICAN LIMITED Page ... 2 ...
PROJECT:
: )
FONCHOLE Mo, ... PIN 2 tyee. Diamond CO-DADINATESPMG 21/00S/16.2W INCLINATION. .. =B5. . . .. piRECTION ... 270° mag.
.'7:";._5, 18.2.77 E,’)J,EH 274237 LOGGED BY. G, Krummed ... . priLL Longyear 38 ... FINAL DEPTH..... ....... 178m
DEnvy . . | v i .
'::qr' —{2:‘::;? S | AR | e sescrirmon : Assavnesuers
1 1
Q. ;6.50.1 ﬂu-..lS (0=5.8m).:_Dverburden and.weathersd, loached,.white altored 2tuff: guartz ;
L. tausall 2.35 __ fragments. :
22,300 3.00
.o 1365 2.95 IG.8-ZImL-_Eitxic_lapillL_tuf&grey:grccuassiumcks_uh’ h_wisps
.. 28.35} 3.10 ratches_and blebs_of.dark green fioxy.-2sericiter_patchily distributed
. Pl.0L 12.45 white K~felspar crystals altecred to kaglin; rare altered white and
. "l.%0. _;0.50 !r . grey _fragments angé_glasts pyr:i_te_J.n___ma.tr_ix..»of.ten,_euhedza.}. fine=
7450 £.10 | ! graingd; alsg alongJoxnts and _fissures_{total_; 1 — 5% pyrite)l
e R7.50 ) 2.90_| ocensionally in larger aggregates (e,g. @10.5ml. _Trace_galena_in
— 20 50 ! ?-T.Q“ { fractures:. localized.strong ﬂpgtassic,..alteration
...... 33,50 0 h.op. | @ 16,45m__ foliation_: 0. = 25 to.core. axis.
...... 36.50 1 .00 ! :
e 2727 ZJ 1.20 (21-27.50m) :_As_.above,_ but_more vellowish green. possibly reflecting
- ke.ooll 1.20 stronger serigitic.alteration, _
L hZ.60 .F-QU @.21.01 : 0.5m_strong_sericitic. alteration;. scattered kaolinized ;
o B5.TD 2.95_ | _felspar crystals; in parts_morg cherty traces_disseminated small [
. N850 _12,90 | : angrcgateq of galena-—spﬁﬁlorlto._" e !
——— 21L50 ' ,3.00 | ; Pyrite ;. _dissemipated, _in_small. aqgrr:qatcs_ and .in. fractures_and jeints). !
o DAB0 r:.oo__i__,q___w,m__;u,:_sx. ..... - e |
U 4 I 0 L+ | S O {
LB 2.80_ | {27.50-30.50m) ;. _Massive pale-yellows-green, to_pinkish. Zerystal vitric tuff 1
e 02,20 2.80_ L with_patches and slivers_of green. ?scericite=illite: fine-grained.pyrite
[ £5.99 | 2-60 | ‘ (1_=_5%) dissominated_throughout: cccasional_agyregates. of sphalarites ; !
£7.00. L0 : galena _jn_ground_mass_and fractures (3.12.50.; 2fault. with Fcm._=_wide } L
e 7299 iz.,45 ! * breccia zone gontaining interstitial_galena_and_sphalerite: NN SR .
..... . 75.10 }3.0_5 rare_jeints with lining of dark vhlorite, e.g. @ 30.50m,_34.2m. L
— E‘ 50,’ J3’QQ 3_59 Sms :
. E'il.‘:‘l_ 13.00 !
~. 50 | 3.00 ' i_ -
Lw.so N '3.00 U
©n, 50 ¢ 200 | Lo
. #3580l 2.87 ;
o FJG-S._O._:L #:70 !
19,50, | 3,00 ! .
% | ! !
S —— 5
f c o ed e : S
SO | —— e
! ! ; ‘ . ;
; AR T i i ‘- -
. re RS S NN ST P PO f
’ T -i}_____ - j_i{ S
. 1.1 e __%_ i | _._._._;LA.__-_..- .
' ‘ - ! L S S
I I : | T
: S T t )
- 0 SO SRS S SRS — i
3 ] t ~ . e _ 1 T

%‘~
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APPENDIX 1,
CLIMUTED | Page 3

.- N

FOPEMCLE No... . PIN.X. ..o TYPE.. i © 0 COORDINATES sttt ANCLINATION. .o o s DIRECTION. oo oo

QATE DATE

SOWRT e oA R U1 1L S — v DRILL . oo e e FINAL DEPTH v oo -

le.q?##f? M;‘?&és SAIxI;_LE SA’;'IV;PLE DESCRIPTION ASSAY RESULTS

o6,50102.50 13,00 ] (31.70=36.3m}: Zerystal tuif: med, gr. qrystals of kanlinised felspar.

_n0%.50 I as (35.2-36.5m) :Diffuse cherty patches - ?silicification.

CYo7.sol T Thigs 1 (36.2m) s Foliation : 10°.

Trarse 300 . : _
113.50 3.00 . £36.6-36.9m) ;. ?Vitric_tuff: massive._pale.yellow=green, altered, sericitic 4 ; —
A17.En 3,00 sparse fing-grained_cisseminated pyrite: tracs felapar arystals. | -

F16.50 .00 0 b S e et e ' : _
CoIvr.To  @.0U . 1(36.2-47.30m}: As_above, but pinkish brown, with wisps and bands of green ! !
ded.50 2.35 ! cr_dark green, soapy sericite; scattered, altered faintly outlined
Sl2ras0, | 2.95 | ! crystals of felspar;(ghost textures) after volcaniclasts, gsparse, -
120.50; 2.92 - .Gdiffuse; guartz-carbonate-filled fractures with occasional sparse
e 1220508 3.¢9 _aggreogates of galepa-sphalerite; fine-grained disseminated pyrite
_ 333,50 g.00 | througheut: pyrite agoregates larger.. more common : 5 = 8% pyrite.
R I b 1 2.80_] @_39.5_:_foliation = 357, !
24350 .00 . I
145,50 3.00__| {47.3-54,7m}__: 2Crystal tuff: As above, vellow green; patchy zones of .
. lau.sq) _____‘112‘.9_5“ ragged, altered white felspar crystals at 48.9, 50.5 - 51.1, 52,7 -
332,50 3.09 53.9; 54.3 - 55.1. .
. 155,50 3.00 Relie altered ?clasts @ 52m,_54.9m,
e 25800 2.00 51.2_=7.51.2. : _somowhat _more siliceous, fractured. :
) 11050 .30
o nG4.59 2.25 j 54.7-59,9m) : Lapilli tuff - volecaniclastic rock, brown, limonitic, highly
_-fl.l‘-'a'?-id 2,95 | k altcred {sericitic}, with buff clasts and green, soapy, fiami-like
__ATn.s54 3.00 structures: 57,2 : feoliation 40 . .
. A72.50 2.92 Pyrite : trace to 1%, |
R 2-88 |
1.60 |
. N . -
e |
— 4
o
—- i
e ! ! {
! : [
j v
—_— ' I
1 | =
- | o)
__ T . ““-", o
. e
T AT P B B e A S S L DT T A L
P2 ary FA— N .
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APPENDIX 1,
AUSTRALIAN ANGLO AMERICAN LIMITED Page .. 4
PROJECT:
ROAEHOLE No. . FIN X1 TYPE.ooe. CO-ORDINATES. ..o INCUNATION. e DIRECTION oot s o
rate
NN DT et LOGGED BY...ocouvcnr st DRI e s FINAL DEPTH....oocnse o e
DLATH i ‘ ‘
o _——~_J| Ll rraeg | SAMELE | ShuPLE DESCRIPTION ASSAY HESULTS
L ,
e _— {52.9-63.6m): Tuff vitric-crystal; pale vollow-green: sheaved with
e kaplinised, altered K~felspar crystals: ?ghost textures of romnant

volcaniclasts, Pyrite : 1 = 2% approximately.

63.6Mm : basal contact 50°.

PO

-

(63.6=69mls Tuff: lithic vitric:  ?volcaniclastic; sheared, pinkish brown:

abundant white ?fragments_and_ragged.crystals_ of._al!:ered_ielspar_diminis

ing

towards base of unit: spaxse_disseminated pyrite : 1% approx.

@ 65.5m : _foliation 35°. .

(68=75.2m)2_Vitric tuff _and voleanoclastic._pale_yellow green, altered.

sericitic: narrow patchy_dark chloritic_alteration zones: fine hairline

fractures. throughout.

@ 62.2m . 2 _30cm_pale._grey. green, sericitic.

@ 69.7m_:_possible shear: 65°; also.60cm altered chloiitic. zons of nek

_¥ein_fragturing; srhaleri t.e.:ga lena .aggregates_in fractures at top of

zZone:

73.3m = 1.1m chloritie ,___N__ +F._zone, (= net vein fractured)

,:L.l.g.,_, _,F:,i ation pinkish pyrite + 1% throughpout,

(75.2=78.3m}s 2Lapilli crystal tuff : dark gxey green and buff mottled

rock _with diffuse clasts and_Zaltered felspar s cr;ystalq_,__irregglh_r

hairline fracturing_throughout, 78.3m:_contact - ?shear : 70,

Origin_i ?possible chloritic volcaniclastic.

(78.3-78.6mLs_Yellow-grecn.nltcred voleaniclastic with white-huff clasts..

(Sericitic. (potassic) altoration

Lower contact 65° - ?possible shear.

7
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e APPENDIX 1
AUSTRALIAN ANGLO AMERICAN LIMITED Page .5
PROJECT:
ADATHGLE Mo, .. PIN. 1 . ... TYPE oo CO-ORDINATES INCLINATION oo e DIRECTIGN. ... R
et DG o et LOGGED BY ... vee s i e DB s - FINAL DEPTH oo e
IRU) | - " I
(‘:“‘: ‘: o l[m#ié? rETSES SAIJ:“.?.E snrw'j DESCRIPTION ASSAY RESULTS
. B ' t
RN ' {78.6=79, lm)___.JJa;'__‘LgIEG_IJ_tQ_.bJ.QCRJhalY_YOlcanlclaﬂ.tic....ﬂlea:,ed black :
S A : ?Pmudastone _matrix. i
. : | o
Ao ) (72.1-79,7m):_?Tzansition_zone_ = 7shear_ zone
VU SN U - 25cm. shuﬁred .coarsg.ycllow-grecn. veleaniclastic.with_rounded_clasts
] 79.2m : ?shcar 508
- ﬂf ,“ -H“tt __ .19 }_ 17 ahearm_SSﬂJMBScm.green.ﬂyitricusoapy-sericite[illite

(79.7-98. 50m) : Light grey, cherty, silicified rock with_sparse_carbaopate=

filled fragtures: fine-grained, dxssem;nated pyrite throughout ;10 - 15

"pyrita._ Sphalcrztc g;lena in_ scattcred gmall aggregates throughout the

" rock and as paint on fissure f111~ _sparse vhispy green chlorite/soricite

alteration- possible f. g. K-fclspar erystals.

£4.40 .z fqln.at.mn_._.lsd

(88.50-82.60m) s ?¢rystal lapilli tuff - volcaniclastic: dark_green, altere

with abundant diffuse felspar crystals: becoming moxne silicecous. pinkish

c909FT

i towards base,. Pyrite : 10 -~ 154 disseminated in matrix. Sparse o
o | disseminated spghalerite-galena, _
JE—— T 1
. (82.6-23.0m): Vitric~=lithic=crystal tuff; highly altered sericitics with L
i ! wisps _of SEILCltE—Ch%orite. !
{ : i 92m_: feoliation_s 60, :
odi qulte 5.5 = 10%.
» Aggregates of sphalerite-galena hecoming mere prevalent.
- .|
)
== {
b )
PN |
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APPENDIX 1.
AUSTRALIAN ANGLO AMERICAN LIMITED Poge .G,
PROJECT:
BORTHOLE No..... BIN. L . TYPE oo nessane CO-ORDINATES ..o rerans et e corstsesbemestes INCLINATION. ..o sssssssansins DIRECTION coocvocveeeireee e
3 DAT
At BT et LOGGED BY......oocres e DRELL.ccrrcren FINAL DEPTR...ocoero o
pLiTH gDnlLLED Rec. | samoLE | SAMPLE
_.;...____TO WETRCS -.-zfﬁ}:s INT. NI;_ DESCRIPTION ASSAY RESULTS

{93-101.2m): Lode zone: upper contack.diffuse.

23.5-23 .8m: sphalerite~galena-din_£fractures

94=-96,.2m: qrex_gng;;A_gqqasiqnallx banded.

@ 94,6m : banding : 45°.

chulcopyxiteh_galena, sphalerite mineralization_gccur in_narrow fractures

95.30m_: chalcopyr1te-sphalerite-galcnz gggrcgateg,

95,8m ._: _chalcopyrite-sphalerite-galensa adyregates_and_in fractures and

fxssures;__;lic;fied clasts, ..

Estimated total sulphide : 15 - 29%,

96.2-96,7m:_7shear_zone:_strong sericitic altoration, with development

of scl.ti_s;t,g_s_iizm_.ms_sgng_igtq_al_t.;.cz.-.e_d.__se:iqitiui;:ic_zczxs_t.al_tm.

Shear/foliation ; 55°.

96 7=101.2m:_Complex zong ogngrcy“phcrtsL_s;l;cij;gaqug,_g;ggn sericite=

.net vein fractured shale with carbonate

fracture fillr‘aggiegateé of byrite with patchz aggregates and fracture

£ill of sphalerite, galena, and sparse chalecopyrite: Est., total

|

sulphide : 20 - 25%,

sharp lower contact.

1

;

!
T

100.1m = 55em_dark shale,_net vein fractured, slumped: sparse_pyrite

sphalerite galena in fractures,

{101.2-115m) s Silicified volcaniclastic; pink to grey, altered, with dark

green ?fiami-like structures of radaged, sheared aspect ® 102m; and

altered ?ghost fragments of ?veolcanic clasts,

105.9m 3 Broken core: 30cm: possikle fau lt;_louer_cnnta.cr_s.of_apnmx

disseminated pyrite_throughout : 5 - B%: spavse patches of chalcopyrita.

sphalerite, galena (cpy,. 107.3m). _e.g. sphalerite-~galens dissem.: ovex

1
R e Tl ot el it Dt el et S

10cm @ 102.9m,
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ot APPENDIX 1.
AUSTRAALIAN ANGLO . AMERICAN. LIMITED ‘ Page . T

PROJECT:

BOREHOLE No....... % S TYPE o o i COORDINATES... oot coremsmsieeens BCLINATION. oot DIRECTION ..o o

DaTE g DATE
START . e e e BINIGH s nas s

i

LOGGED BY oo iiereree e tvvmsspiorcsonnamaeseee s 1t ane DRILL i FINALDEPTH. oo e

vrerit  loriuien| mec | sawPLE | sawPLE | DESCRIPFION ASSAY RESULTS
I | WETRES | WETRES INY, No,
trov | 1o :

_—

(115-132,0m) : Lithie crystal tuff, altered; dacitic—andesitic: massive
green, medivm grained, chloritised; veinlets up to 1.5%cm wide with
quartz-carbonate f£ill.

_123.1m : patchy zone_of argillic alteration. |
2123.4m_: T0em _zone of _argillic. altcrat:.on:_uppcr_contact_An

Wtrace.tq...nlexx.xy.q_-

f(ln .2-163, m): Prcdommantly volcamclastic » with_interbedded black_shales
I groy . or green_cherts. o __._

intermittent chloritic alteration. pcrszsts to.158.6m and_ fades_  towards
.this depth; very sparse, dissemipated pyrite L - 3%: from 159.9%m_z

! _soft sediment slumping;
126.4m. :_70cm;_grey_fractured.?cherty. 2rhyoclité_or-rhycdacite with
rounded to_subrounded grains of silica. i
137.8m_ ;. 80cm;_clasts in_matrix_of black mudstone. - L
138.5m_; weak.chloritic alteration expecially. of clasts :_upper onnizaf"'z‘ -
| 139.5m : 25cm: cherty, grey green horizon:; upper ?bedding contact 85,
141.Im_: 1igem: black muddy shale with clasts; clasts are subangular. to
rounded _pipk, _greyv-groen _or white, occasionally Jasperoid: prohably mainly el
of lava and _tuff dominantly of acid compositlon,

premm—t———_£~ S3F2 ZRE SRSL coRIARRY of 2 id. «

-~ —4 S ;
SR NN B S SOV A S

1
— -t
Vo
|
| |
e
I
! i

S SOV N A

i
'

|
]
+
|

!
: i - i (143.8-148.8m): Zone of weak_chloritie alteration and bleachings
' 147.7m :_lm_grey=green. band of.fractured.chert

|
|
i

t
§
¢

{148.8-151.4m}: 2one of finc-qrained volcaniclastic/?lapilli tuff in mated
2f black nudstone: fraciwred, guartz-carbonate f£ill;: sparse sphalerife-
L galeny. -

i

1
t
1

(151,4-157.6m): 2Zone of pinkish, weakly chloritic. altered voleaniclastics
with thin slivers of hlack 2shale.
155.5m = 1Scm nzey_._.'and_p.\.nlL.c}'e:t\é horizon

i
i

¢
Lo B
R coa

'[—«._..__r—-—-—_f_ e __“._..._f. —

' | i
i : ] .
R e e

{
: i
B

!
!

i
E
i
l
L
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APPENOIX 1,
AUSTRALIAN ANGLO AMERICAN LIMITED Page 8.
PROJECT:
AORTHMEOLE Moo PIN. 1 TYPE oo s e srerenene CO-ORDINATES .....cooocooovrrrrnrn INCLENATION e DIRECTION. .ovviveecemeeiees v e
DATT DATE .
feanT FINIGH e o s ssenans [R e} 30 o T DRILL oo et csneeene s FINAL DEPTH. ...
breo }UWLLEDI pec ; SAMPLE SAYPLE
e VEIRES | MeTHES | INT. hy DESCRIPTION ASSAY RESULTS
ﬁ\.urw i TG L
o F— {158.5-158.9}: Shale, muddy, hlack. neh vein_fractvred, contorted and
i o _slumped, with clasts of volcanic material, Mainly carbonate £11) in

net vein fractures,

(139 9-163 4m) : Zone. oqulmuped.._ccnfartcd_volcaniclastics black shales

—_— ———d

and tuffaceous_sandstone {?carbonaccous).

151.7m 2. ?.bedding..‘_;‘SZ?..

1 !
3 4 e
‘“"']L ! (163. 4—173m] 2 Black shales: with_lesser. :,nterbedded..bands_nf_’tuf.facenue
5 .l ,._@165.1mu...beddmg_..‘.dg.....displaced.by..microfaulti ._286°
E | 156.9m. . bedding._ : 8
; 167.2m_:_facing _downhole.- graded bedding-fair
-} . ‘ 1647.3m s _20cm. brccc:La zone.
L. ! 17.2.2m_:_bhedding s 5° .
IS VR, . 174, m_: bedding 5 125 . !
- L ___174,7m :_bedding_: 65, T
| 176.5m_: bodding : 0,
Y17 . m_: beddxng-._-%
Facing_gata: I
. @ 166,4m :_ facing downhole; graded bedding -~ fair !
i . _170.4m_: facing downhole; graded bedding - poor _
: i 177.1m : faging downhole; graded bedding - poor 1 X
! ; i :
T — -
: | -
ek |
| 4 i
i i ! i ;
[ N | ] End of hole : 178m, b
o
! L r e

|
i
i
|
!
¢
u

i
]
i
i
!
i
\

.

i
'
1

1
i
i
i
1
i

—+

|
!
]
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i
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i

i
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i
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1
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AUSTRALIAN ANGLO AMERICAN LIAAITED N
o am
BRILLHOLE LOG of l
Summary Shent - H
TROJECT  COMSTATF PTY. LD AREA PINNACLES PRILLHELE g TV
CG-C."-DS 22.58 15.5% DECy _700 AZIMUTH 2700 M RL g? PIN 2
CATE DATE DRILLED oniLL
:_-31:\:_'_:_-:&_0 271.2.77 COMMLETED 11.3.77 BY LONGYEAR RIG LONGYCAR 38
bews Loty b2 Im HQ Corv to: — NOCoret: 3 o 231m BO Corn 1o EOH 231m
{7 SURVEY DATA 'nstrument! pastman Xodak Single Shot
r OLITH L.__.u Y Nl\_tlsﬁ'l. % _AZMUTH DEPTH Ve PECHINATION. .. AZIMUTH
l_h : =67.4 ETJUM 150.0m - —G1o o 2765
i =64, 90 275_M 160. Om = =55,2 274 M |
- ~64.5 275 4 L210.0m = =51.7 2720
= =62.0 — 276N 23L.0m = =51.4° 2727y
LOG SUMMARY .
'a X TYPE MINCRALIZATION
20! [t 1
" Groce g
e Y ging left in hole.
Total érilled : 321m
Total recoversd : 223.9m !
: i
% Beooorory o 96,8%
_{5=70.69) Intergrading, altered vitric tuffs, Pignimbrites and volchniclastiecs

(71.60=-93.30} Quartz - felspar = porphyvrev,

(92.20-95.%0)

Altered,

interbedded tuffs, 2ignimbrites and veoleaniclastics

(20, 20=

_tnh,20-150.10) Moinly altered volcaniclastics: disseminated aggreqa

Aol

e 0f sphalorif a

. 4150.10-165,20) Lode zgne; patchy galena sphajerite pvrite
BN P m_ijwwjim;xm_mimuhalmpym;_m.paru chorty

_ahR.P0=176.303 Altered sheaxred ignimbritic volcaniclaﬂic_i

a0 20=100,8%; Dark green chloritic dacitjc-andesitic
Pb-Zn-pyrite mineralization.

tuffe

trace

190,.R0=-1A3.20: puff transition zone.

s

3 23=124.600: Interhodded
1"6 nN=-204.50: Lamirated, slumped black shales.

alteged voleaniclastics and black mudstgne {Zshale)

L9097 1

P04, 00-222: Int

222 = J3l:
Voo o7 T

R Ry g

erbedded black shales and thin tuff bands' slumpe:
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APPENDIX 1.

AUSTRALIAN ANGLO AMERICAN LIMITED Pxge .. (1)
PROJECT:
x 1l ' e ] (]
ROREMOLE No, FIN 2 typg Plamond CO-ORDINATES .22, 58/13.5W  ncuwaTion. =700 DIRECTION..... 270 mag.
N el LOGGED BY.. oo cs oo, DRILL Longyear .38 ... FINALDEPTH.....231m .
NN (0.0 - 70.60) Sequence of intergrading highly altered vitzic tuffs.
o ]i.8 2ignimbrites and possibly volcaniclastics,
_ 1.0 Colour green-grey. to buff-green, genorally massive pyrite
3.0 variable i 1-5%.
e ;2-9__ . -
. ‘3_ 0 {0.0 - 20.30) Massive pale green grey vitric crystal tuff ifelsparcrystals
12.0 generally al'tgrcd to Kaollq"f;ggg.ured oce. vuggy.
27_4 2.9 @ 6.10m 2 bedding 75 in sandy tuff 1aycr.
? 0 3.0 N
0 | 3300 G2.9_ (20,30m = 31,60) Massive ?tuff lava: well jointed; manganesc =
R A 4 J2.3 _coatings on joints; fine-grained disseminatad pyrite : ca 1 - 3%.
w139 13.0 .
30|42, 2.9 {31.60 = 33.20) Highly altered ycllow-green, volcaniclastic rock.
a2 .45 2.6 . .
43 __-;sml p.o {33.20 = 35.70) Light grey-green, waxy. highly altered ?tuff pyrite : to 5% .
3 '1 LB }..___ 30
31,54 3.0 1{35. 70 = 37. 90) Light yellow-green, h:ghly altered ?voleanieclastic rogk
rh |57t 3.0 | pessing downwards_into wispy ?ignimbrite (pinkish) @ 37.20m-pvrite 3-5% J
57 _L_ B0 i 2,2 ] : : :
0 1 63 4 2.2 {37.90 - 39.30) Pinkish, hienly alteored, festnined ?ionimbrite passing inth i
t3 | 66 BEN thin band of pale green, highly altered Ptuff.
nt | 62 2.9 L e
ng 172 3.0 (39.30 - 39.8) Highly altered ?tuff: f£.g. disseminated pyrite - 2-3% i
72 0075 ) 2.3 ;
73178 ] ‘3,0 {39.8 ~ 42.60) Pinkish, highly altcred f_§_1_ u:lv- foliated ?ignimbrite or
S YIS ) volcaniclastic - wisps & patches of dark _green s-_ﬂrlcitc-xllite-
3] I84 3.0 hydro-muscovite pyrite aggregates @ 40,60m: ﬁ-g- Jdissem, pyrite in
q,;"i'“a";" 3.0 raterial : ca 3-5% 40 .70m 7T folination : 2" (angle to core axis}
37 1790 1.0 - 37.60m ; lower c:cn:.act T 52
g &Y 2.3 ! : -
i __1_ 96 _ 1 3.0 i {42.60 - 43.40) Pale green highly altered ?vitric crystal tuff, faint ! :
an 193 2.25 - relie net-vein fracturing; fine-grainhed,: eahedral pyrite disseminated 1
nmz ' 2"3_ throughout: also in sparse small agg_r._-ggat_:_gs : total content 3-5% pyrite. i
2 | o5 ' |3.0
T ,141..0‘5_.@ I2.9
e 11T 2,98 - -
R VR - o
l foee s
R Bl SR 1 TS
1 1
| i* B |l
1 S DU I : —
; . - ‘
‘ T | 1
i —_— | i
I i i i — 11 - t l(,h.,‘,u.___.

S909FT

06‘,3
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APPENDIX 1.
AUSTRALIAN ANGLO AMERICAN LIMI!ITED Page . (2)...
PROJECT:
EOTHOLE Mo, WPIN 20 LI £ S CO-CRDINATES. . cccoroariers vorrs serrrien e INCLINATION. e rsesee s DIRECTION. ..o o
o AR LOGGED BY... ..o s oo DRILL oo e FINAL DEPTH...ocooe
11597 H —-— " i \
e e | weiceg | MiNps | et DESCRIFTION ASSAY RESULTS
L: , 10
111 24 | 2.9 {43.40 = £7.30)Volcaniclastics, pale yellow-green_to_pink. highly_alterved:
(14 N 3.0.0_ | |sparse patches of dark green, Soapy, sericite~illite aggrezates ond K.
119 iwl?,ol_ 3.0 felspar crystal 2over printing: fino-grained disseminated pyrite
1ao 1ox23 1 13:0 ca 3%; @ 44,50m; f-g. pyrite in 0.5cm joint
123 326, l2.9 . i
1o 1 320 } _12.95 (47.30 ~ 48.80) Fale yellow _green, bighly altered vitric crystal tuff:
LI - 3 U 1~ I fine-grajned pyrite dissem,_in.matrix, also in.small_aggregates: total s
il 2,95 | 5% approx. e
135§ 138 1.3:9 R i i
138, 141 | 3.0, {48.80 ~ 50.70)Yellow green, highly altered ?volcaniclastic with diffuse -
1al ;144 1,229 altered fragments @ 50.70m fragmented core - Pbreceiated - Zrault.
144 | 147 2« T S N
11% 150 2.2 (50.70 = 52.20) Green, highly sltered Pvitxic_tuffs; alwost complately altered
i 153 3.0 to_n_mags_of sericite-illite..
132 i 1%6 ‘3.0 R '
156 . 1%9 | 3.0 {52.20 - 66.30) Volcaniclagtic,_pink,.biehly altered, with wisps and small.
159 ] le2 13.0_ patches of sericite-illite ?after?fiami' weak foliaticn developed;
A6z | 165 2.8 ©® 54,3 Foln:-235 '_-_f .g. euhedral pyrite dissem. throughouts 2-3% approx.
166 . _1s8 3.0 Yellow_green, tuffaceous thin zZones_ ._i_th altered _felspar crvstals @&:
16e i 171 2.9 54.70: 55.60; 56.60 ~ 57. 50: .aB = 58,.50m K~-felspar ?over printing
171 ) 174 3.0 common _ 59,40m. Gradual colour ehange to greenish grey from 61.80m.
174 | 177 3.0 Lioht coloureddasi= with diffuse edges, possibly of acidic composition
177 | 180 2.95 more prominent 63,00 = 66.20W.
180 | 183 12.2
123 | 186 3.0 (66,30 - 67.80) Grean, highly altered 7orystal tuff with wisps and fragmenis
125 | lge 3.0 of soapy sericite-illite aggregites. .
Irg @ 192 3.0
oz 195 3.0 {67.90 = 70.60) Beds of grey green, weakly feliated ?ignimbrite or
AR 1 3.0 volcaniszlastiq_s_;__]ligh;z altered, with sericitg-illite wmatrix @ 68.60m :
193 | 201 2.9 foliation 3 35 ~ 45°, £.g4. digsem, pyrite throughout : 2-3%,
201 | 204 2.95 —
264 U207 2.9
27 1210 12.85
210 1213 3,0 -
213 1 216 2.9
216 {219 2.95
B
el |
- '
- .L,.,S
o | -

0
e

6909F1
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APPENDIX 1,

AUSTRALIAN ANGLO AMERICAN LIMITED prmJQL C?
PROJECT:

POMSHCLE No...  PIN 2 TYPE e e  CO-ORDINATES . v oo INCLINATEON ...l DIRECTION ..o e e,

TTE

- . AT LOGGED BY.. .. DRILL e FINALOEPTH .o

PFTH ; omiLLEn| mee. | sawpLE | sampre
s i T hTiRES  METHES | INT. No, DESCRIPTION ASSAY RESULTS
ro- . 10 i :
! |
Rl | 222 ; 2, (70.60 -~ 93.30) Quartz felspar porphyry: light grey gxeen. with large

2.9

222 1225 3.0 sub to ewhedral quartz phenerysts and diffuse crystals of white felspar;

225 1228 3.0 fine~grained pyrite in fracturcs enclosed in quartz crystals, and _ small
3.0

]

aorezl . disseminated aggregates : 3 = 5% approx. Frequent medium bleaching
R I around fractures: fractures are dominantly carbeonate-lined, with lesser
T oof w.c Luﬁlcgmj?lm quartz. trace brown sphalerite in fractures _@76.50m; gal-gphal in
"y re o&crﬂd 223.7 fractures @ B81.40m.

w roun\ery "8 84%

i
| patches of dark grecn scrx :
i 81.50 ~ 82.0m - mottled, pin
|
|
1

83_90- 20cm -~ buff pink_ zOﬂe a:ound c1rbonate:§illed_ﬂ*iqm fraq}g;g i
86.60_= 87.10~ f£.9. galena lining_in fractuces ! l
87.10: 20cm =  fractured fragmented zong
@ 87.10 ?Faule_: 567
~89.00 - 93.0m: _PRuff - khaki-pink_zone

|
-y —
SR R __.Lowex: contact. zone 2transitional, fragmenied, over 6 m from 87.30m:
}

i
e ! thin_carb fractures,some _with_galena-sphalerite_and_ dark green.chlorite :
f comm._ 91.30 = 93.30, %

£93.30 ~ 95,90) Zone of highly altered, green—grey and pinkish interbezdded
tuffs, ?Zignimbrites and volcaniclastics, oand ogcasional carbonate-lined
fractures, which may contain smcars_and _aggregates of sphalerite and
galena: highly altered, feliated,

R —_— e — —_— - - re——— - —

. —_— S —_ - — -
i 94.20m: foliation/schistosity 1 45
3 wisps and patches of dark green, soapy sericite-illite material
_F 1 £f.g. cvhedral pyrite dissem. throughout: ca 3 - 5%.
" ! Brown sphalerxte/galena aggregatesin irregular thin fractures.
— I . ® 93.30 20m zone of diffuse felspar crystals,
| g Cerb, lined fine shears, ;
- | % -
—— i —— - : i
. : !
e e | IS
o o i -
e - i
RSN NP | — S — i 4 i o’
L JOS I RN - e e ____:.__,.__'____ﬁ.kg.m,_ [ ."“I
URPRPUNURIUN FUSUUUURY SO SRR B - N P e e e | — e )
i e eeend — — — 3
[ i
. l_ ; - -
o ORI [ —— . R T T - 3 -
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APPENDIX 1,
AUSTRALIAN ANGLO AMERICAN LIMITED Page (4). . ..
_ FROJECT:
PIN 2 . :
POREHOLE MO, o o v e EA s T CO-ORDINATES...... oo vomonrcvre oot veonens INCLINATION. ... e DIRECTION.cccooviir ..
PATE ATE :
STANT E‘N,EH LOGGED BY.... . oocvories oottt o T O FINAL DEFTH ... ‘
1‘*.:‘.”4 . wapy
r,’::,—r‘m‘“ﬁm;;? WSSy | Sines | s sescaTion
- _w1| & {95.90 =~ 150.10) Mainly altered volcaniclastics,.with.thin hands_of tuff.
b —— ﬁ..,g‘._pyri’.:e..di.ssz:m...th:oughczu.t..—.-.ca.-.3-5%.-__sma_l.]___diss.eminate.d_aggx:egatﬁs
o "1' —of sphalerite/galena : also as_occasional _fracture £ill _with_carbonata: !
- i @.303.20 : 30m dark green highly altered 2tuff.  ?Redding 807 @ 103.20m L
i ,
N ) 105.50m:30 o _Gark_green altered ?tuffi _fol'n. 45°.
S W _ — ;
e e . 1(105.52 - 117.70) Pinkish (105,50 - 110,60} to_pinkish grecn_ zone;
S ignimbritic in parts;- pyrite - sphalerite/galena aggregates contained
N within ?white/buff clasts. . n
¢ ; ! .
BTN S b o e e et o e e et e
SRS S i e i13.69m30m _2one_of _shoared tuff with_-nugen_o.f_quag.tz:s‘phale::Ltc:—-
. A | i galena aggregates = . lom diameter. Fol'!'n/shear.;. 45
— o | _113,60m_2.3m.zone of gphalerite/galena_mineralization.
H i
R R i ——— .
SO S ! —.114.30_~40cm zone of schistosertuffacecus_voleanialastics with augen {2dlases] and _—
——— - ...veinlets of galena/sphalerite. — |
. 117.60: _approx, 1.2m of pale green ?vitric ?tuff with galena/sphalerits
! | in fractures o .
} I 120.70: '1.3m of guartz veins with sphalerite/galena_aggregates and mindr
. 1 carbonate ;silicification of h0§2_5£;£§;ﬁ .
______ S S 122.30 = 50cm 2one_of highly altered xl ?tuff wisps of hlack green ;
o ! chiorite in matrix_and in fractures
125.60: 20m of sphalerite/galena aggregates _in ground mass and fragtures
. 126.40:  zone of SChiStOSGsshea_r.;gq”_ggll,ow groen ?Ptuff with sphalerite/
s i galena aggregates - fol'n/shoar 64,
! J - -
1 ) from 126.50, mainly volcaniclastics, often goarse; with white and, pink
N altered clasts; thin streaks of dark chlorite and
. small aggregates of sphalerite/galcna.
: X - ! La
a E
(e
i
T S
L 1
! )
ﬁ‘-‘ caginsohiiuliitniind s ik e tutinae| ot ovdewrte v " sl
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APPENDIX 1,

AUSTRALIAN ANGLO AMERICAN LIMITED page . 031
PROJECT:
CORTHCLE We. . PIN 2 . . TYPE s COORDINATES ... oo v INCLINATION oo e DIRECTION oo
AL BTN LOGBED BY... oo oo cooemsersomssrres BRI oo FINAL DEPTH. oo o
[ pLeTi Lpmnaenl nzo | saseie SAMPLE
;_-__:11—1—0-—1 UETRES | WCTRES | INT, fa, DESCRIPTION ASSAY RESLILTS
[ !
f. A Frem 132.80m:  4.20m_zone.of pink fine-graired nnit 2acid lava _with
. ; giffu _S.Q_x.l..s__qf.,wgi:c.g_fgLspar_:__sm 1Ll aggrogates_of sghalerire/calena;
lower contact 12° @ 137m,
_______ . 137m ~ 1m zone of shearing apd breccies = ?fault. some.galena/sphalerite
L i | “aggregates..
1] (I L
Y -
L } 137m - 150.10 - zone of coarse pyroelastics; altered; fracmants often
b diffuse; pink, white and buff, fine-grained, of possible acid volcanic
I B composition; Streaks of hlack-greenchlorite; possible weak K~felspar
T ! over printing. Fine grained, cuhedral, disseminated pyrite : 2-5%;
| ] ; ] sparse _gg.lena/sphalerite aggregates in giggggs , fractures and occasiondlly
| I ] in clasts. ’
L B ' .
} E i i 150.10 - 165.80 ~ lode zone: 150.10m -152,60m_-pale yvellow green Zvitric
B ‘ L _tuff, intenselv alterad zone, f.g. sericite=illite matxix with some
I~ 'ghost! fragments. Pyrite ca 2-3%. 2Jem wide streaks of pyxite.
o
i @ 152.60m: shear _ ) 387 with Scm zone of shearing and carbonate fill; .
_____ i ! : __) brown sphalerite, less galena in associated fraptures.
_____ | ' ' - — . '
f { 50_10-154.50 - zone of highly alterced silicified sheared tuffaceous {
— volcaniclastics, fractured with carbonate lining: aggregates of f.d. .
sphalerite/galena in fractures and interstitialpgaleona also_ag_grey
~ "paint" on sheor planes. Possible shears @154m- 5%}
o ! ! §154.40m___ ) with assog. aggreqd.
i ! sphalerite/galena mincralizatien. ——
- ] |
\ t . i —
! i 54.40 - 156,90 - Grey chert~fracturcd;carb-quartz lined ; also dark '
T i chlorite lining; —aggregates of brown sphalerite; lesser galena; sparse .
- i cpyf~ pyrite 5-10%. O
_ ‘ ‘! : gquigrar’\n'i axr.
IS 156,90 ~ 157,40 - dark _grey green rock /.. ..t wispy_sparse illite-feriait
SR i | chlorite zones:; possible.origin : silicified, choxty witzic tuff : highly f —
| ik : 4 1. altered; sparse Fdv _sphalerite/galenn.in scattered aggregates. fractuze. H e
! N ' ; [ i1l and paint on shearse e e - ; B S RS S
! i : | ! |
' H S . e e e e 4 e
b ‘ N =2
S S P . ! — ; =
I . A ! i - e m — | .
: i i : (VRN DRV SNTNUE SSSNNNS SN SRR R N
i - AJ“ i e I- frromm e TR e m e T e - | B __L_ o
!l S T - I —— St S B e e e B 2
; T . - « — : RS
i | L | . :
) S S — :
T ) . _ . | !
J ' ! L t " s e B LT TR : i l 1""' I
T 1 ! 3
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ENAEHCLE No.....

0ATE
S5TART

b

RIN 2

AUSTRALIAN ANGLO AMERICAM LIMITED
PROJECT:
CO-OROINATES. .. coveeseercrecmmrmemmrssoscrmomn IMCLINATION e venen
FH LOGGED BY 2L

DIRECTION. L.

APPENTHX 1,

Page (6} .

FINAL DEPTH o s s e

)
o

(L IEREN. 5+
L3

“fi H f0n|LLEa. REC.

l "‘YHEJ METRES ‘ INT.

fsnprs

DESGCRIPTIDN

ASSAY RESULTS

(157.40_=_152.70) Sheat zone with patchy_silicification. K-felspar

alteration, brecciation and carbonste alteration,

158.80 - 10m Breccia zone; carb. filled 53°

|
!
!

py*lte - 10%,

(15570 <~ 180.20150rm Grev hord chert, aparse. suiphides,

I S S

{160.20 ~ 161.40) Pale ¥yellow green, highly altered, shear °volcanic1astic

rock - fOllatlon 46° @ 160,60m; @ 160 40 ~ ?fault - carb, fiiled - 50°.

s&rgghs and aqgrqgaues

b

@ 162.10 : 60m shear zone : with carhonate, scrlclta—zllxte and sparse

sulshide mzneralizatlgpi_ghear[schlstosxty 47

(162,70 ~ 165.80)crey-pink silicified, sheored, altered volcaniclastics wi

vh

several narrew zones of grey Zchert: localized fracturing with carbonate

and/or _sphalerite/calena fil or lining: trace coy. associated with

L

sparge _scattered acgregates of sphalerite/salena,

165.10: 50cm cherty zone

165,50 —40cm shearcd highly altered vitric tuff, dark green, soapy,

with aggregates of galena/sphalerite.

165.80 = 196.30) Highly altered, sheared, ignimbritic volesniclastina,

pale_grey.s yellow greenrcunt_ by _rugseh colourcd., carheopate filled

i

P S O S S

fractures: wizsps of. dork green sericite-illite material - Zfiame rolics

i
!
]

® 167.20m foliation 50

f.g. med. gr, dissem. pyrite - 1-3%

scattered sparse small aggregates of sphalerite/galena mineralization,

galena alSo as pPint on joints: @172.600: foliation - 2shear 50°

@ 174 minor aggreqate of chalcopyrita.

—~ — -}

CLOIVE

ey et



BOREHOLE No.......

DATE
LTART

aep

PIN 2

DATE

AUSTRAE(AN ANGLO AMERICAN LIMITED

PROJECT:
CO-ORDINATES........cccoiiniers

LOGGED BY. it vrve e eeereesenrs s rerenee

INCLINATION ..o,

APPENDIX 1,

Page .7

FINAL DEPTH. ..o e

DLPTH

DRILLED

FH?M 10

METRES

REC.
MeTRES

SAMPLE
INT

SAMPLE
Ko,

DESCRIPTION

ASSAY RESULTS

?tuff»@ 177. 50 - faint shaar1ng - 60 sgarse, ‘narrow fissures,

filled with yellow-brown carbonate; sparse disseminated ouhedral

pyrite 1-3%: rare patchy aggregates of sphalerite/galena mincralization,

»

{180.80-~183,20) Buff and green, irreqularly and moderate to weakly altered

transition zZonesy

195.60: 50m buff altered zone of acid fragmenta ls

becoming progressively

weaker end more intermittent from 181m to 197m.

(183.,20-196.60) Interhedded vellow green to buff voleaniclastics and black

shales (?mudstene}: weakly altered to 188m; thenee intermittent, weak:

alteration (Pcarhonate chlorite ) pyrite 1-3%; fracturing with light

brown carbonate fill to 186m,

@ 185.60m: 20m of sphalerite/gealena aggregates.

e—d—F i — -

_185.1~187.5: zone of pink, jaspsroidal chert,

_ @ 187.80-10 cm biack shale

@ 188 i0 45 om fractured black shale with carbonate fracture fill -

;race sphalerite in fractures

188.70: velcaniclastic aecidic fragments, yellowzsh weak sericite alterat

ion

I A R R

188,.90; 50 ¢m grey and pink chert,

189.80: 90 om black shale, fractured, with buff-brown carbonate fragture

]

£ill.

120m = 50 cm grey cherty zone passing into 25 em pink voleaniclastic roe

191m ~ 50 cm grey cherty zone

——

191,.90m = 25 cw fractured chert, grey passing into. pisk slightly altered

volcanic fracmental rock

194.30 ~ 196.60 - volcaniclastics (7acid compasition) in black shaly (?mu

s tond)

matrix

@ 196.20:= 40cm -~ weak sericite/illite zona.

(196.60~204.50) Zone of interbeddad, slumped black Shalas with thin bands

b

of carbonate rich buff-brown tuffs and voleoaniclasties,

Foliatioh - 76- @ 196.70m . catin

Bedding: 53" @ 198.50m __ : =k

Foliation/bedding 50 “@& 201.50 in slightl alte réqL;puffuccous volcaniclas

tic

| _bed,

0;,9
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TYPE ..

DATE
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AUSTRALIARN

ANGLO AMERICAN LIMITED

PROJECT:
COQRDINATES... ..o s st e

INCLINATION. ..ot

DIRECTION..........

FINAL DEPTH.......

DEPT

Faow |
i +

H jpmu.sn
| METRES
Ta |

SAMPLE
INY.

SAMPLE

No.

DESCRIPTION

ASSAY RESULTS

{204.50-222) Interbadded black shales and_thin khaki-gray ?2tu£f bands

in part= slumped, contorted -

—

S N
] i
B B
MJ‘" . . L*]
j @ 205_ bedding 43
o :l“"‘“‘ 2 206.40 ?facing down in load casts & graded bedding - poor
— @ 212.80 40 em zone_of fracturing - light _brown carhonate fill in fractdres
. i @ 214.20 ?facing up graded bedding - poor: bedding 537, [
| .
| @ 217.70: facing down, graded bedding - poor 4_

lithic-crystals ?weak K-felspar_ overprinti

magsive, structureless, possibly dacitic-andesitie coWposition, sparse

fracturing, with l_i_g‘ht brown carkonate -guartz fill

®.223.70: bedding_40

T
! i
|
|
— !
I i
]
i Bnd of Fole 33w
H i

1. Ly [N
o T s e | R | ke g o

‘-‘---------,-_
: APPENDIX 1. .t

Y 3

09FT

~3
e

¢



APPENDIX 1.

A
AUSTRALIAN ANGLO AMERICAN LIMITED Page .8 . f:j\
' FROJECT:
v
"BORZHOLENe. ... PIN 2. . T PE et eeveseseneoesens CO-ORDINATES... ........... INCLINATION. ..o, DHRECTION. oo e e
ATE -
TP e e D v LOGGED BY ..o s DR oo s FINAL DEPTH. ..o s
;W'ﬂ -
H DEPTH i o -
g I 2:?#5? MEF&S SW:."E s“a?:,',"'i DESCRIPTION ASSAY RESULTS
frow {10
(204.502222) Interbedded black shales and thin khakisgrey 2fnEE bands
in parts smmped. conteorted
i
P ! @ 205 __bedding 43-
S f__.,___.'i D 206,40 ?facing down_in load qasts & graded bedding -~ pogr
. : @ 212,80 40 cm zone of fracturing - light brown carbonate fill in fracturos
@ 214,20 ?facing up graded be_g.g:_.pg - poor: bedding 53
- @ 217.70: fﬂa_;_ci.ng down, graded bedding,_;-_p_oor
|
o (222-231) Dack grey Ftuff Jlithicmcrystal: ?Zweak  X-felspan_overprintidg,
_I massive, structureless, possibly c dacitic—andesitic composition, sparse
e i fracturing, with lxght brown carbonate ~quartz £111
- | @ 223,70:bedding 40
~} i |
A !
i L
Rl ]
T T :
i |
x i
'—.-';—.I
i
RN
.?‘ i
.- : . ) )
il ! " End of hole 23Im
i S
P S— o
B T
3 r
%
; -
, -3
<o
) R
--..E!"H R '. - . - b




Note

Appendix 2

Assay Results
DDH PIN 1

: Ba assays incomplete

121 - 179 m : not assayed for Ba.
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EAR. PIN]Y, Do,

GEOCHEMICAL AND MiINERALOGICAL [Yor 377353 O pougis
LABORATORIES (WA) PTY. LTD. foe o one e

In
2) WYNYARD STREET, BELMONT, PERTH, W.A. 6104

Client
COMSTAFF PTY.LTD.

Registered Ny Phone: 65 4322 (3 Lines}

Laboratory NG Teilex: 92418 Semples Igentification

Number 847 Cables:  Geochem Perth As per sheets.

ARELYTIGAL REPORT
73 Bt B g
e g “r:
[ REMARKS -
g Tize £wonles uave been checked.
i
[
3 ANALYTICAL TECHN ME EcISION AT LEVEL | LIMITOF |
i NAL L TECHNIQUE ELEMENTS PR ! DETECTION }
! ; :
i ; :
j :
i * '
! : i ! i
: o Twyial, ke 207, i Zppe | G.2 !
i ; : :
' i . - : . }
: e 2 Cu P ZIn O Hlppe 2 :
Genchemiecl Analysis by Atomic Absorption Spectrophotometry. Sample attack by methods giving highest

AAS catraction within cost-limitations. Conditions carefully controlled to give high precision. Suitable for levels

up lo {%.

Sorting Analysis. As above but technigue extended lo operate in percenlage range. Generclly suitable for

Sm'ting levels up te 15°..

- . Geouchemical Anclvsis by Colorimetry. Used for elements which cannot be determined by AAS due to poor *
Colorimetric sensitivity — Scmple attack by methods giving highest extraction within cost limitations. Generally suitable
for levels up to 10GU ppm. Above 1000 ppm AAS can usually be used.

PRECISION is determined with standards similer in composition to the samples. The value given is * two standard
deviations. This means that if tie cnulvsis is repeated sixteen times, on averoge only one result will differ from the
mean by more than the veluc given. Results are usually rounded to the nearest (.5 standard deviation,

This laboratory is registered by the
National Association of Testing
Authorities, Australia.

| —— P e_8=
Fliese resilts. singL | _ o
These results, comprising pages,

hove been obtained in accourdance with

" - F

NATA SIGNATORY i
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GEOMIN LABORATORES

SYDNEY — DARWIN — KALGOORLIE — PERTH ‘
GEOCHEMICAL ANALYSIS Typist :F.Cardogo

Pl4811/1

QRO Alf results in parts per million unless otherwisa Stated.

Analyst EC cr 8K CP

Sample No. Ag Cu Pb Zn Lo fin

EAA T5001 = 1.0 38 260 58 O~ 6.5 m

c2 1.4 220 350 84 Q.5
03 2.0 190 1000 250 /2-5

05 1.2 80 1450 350 18.55

Ls 2.0 74 >2G09 550 & -0

07 1.0 54 1050 350 2800

oe | 1.0 50 280 %0 2390

0% 0.8 30 900 380 . 2o

15 0+ 0.6 22 700 270 A5- 00
\ INTERNAL sl
ETANDARD .

i 0.6 2 158 250 . %00

12 1.2 28 420 270 Y A G

13 . 2.0 2% >2000 1020 R8s

. 04 0.8 160 1000 280 5 by

14 0.6 12 220 . 250 _*9-50

15 2.4 100 370 320 Jongo

16 0.8 . 40 150 120 30

i7 0.8 20 100 120 3250

18 0.4 8 52 120 .PBse

s 0.2 8 60 126 b0

21 0.4 50 100 158 %20

22 0.2 16 160 180 i 3T R0

23 0.4 30 140 10 o8-an

24 0.4 16 ~100 . 300 ) ¥-20

EAA T5025 o 0.4 12 50 . lp- 26

I 20 * 0.4 96 120 250 35-20

equesied G.T. 1% greater than 1%. T/F 1o fotlow X below bimit of gerection SIP sent previously 1.5, insuthicient sumpre SR sure nst rece ool
*o . and b ek e et MATA ¢ Anateiry
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GEOMIN LABORATORIES

SYDNEY — DARWIN — KALGOORIIE — PERTH
P . .

146080

REPORT No. SHEET No.,

R

1 4

-

' "GEOCHEMICAL ANALYSIS P14811/2
axommg ANl results in parts per million uaiess olhlrwifc:‘statnd.
Analyst % .- cr T sm cr
Sample No. s Cu b Zn
EAA  T5026 0.6 22 250
27 0.4 22 260
28 0.4 20 220
29 0.6 12 94
30 % 0.6 8 70
31 0.4 8 66
32 0.4 10 66
33 .o.z 12 62
34 0.6 76 28
35 0.4 10 - |
36 0.2 92 48
31 0.4 24 38
38 0.4 10 7% .,
39 0.2 6 58 170 59.'3“7” 3
40 * 0.2 12 &0 150 &7t
41 0.2 16 20 110 %73
42 0.4 6 26 64 5773
s 0.4 6 26 82 5e~7§
e 0.8 6 3 200 -9
45 0.8 14 36 350 bog?
46 0.2 52 42 150 i9 .
47 2.4 160 340 240 _ 62-75‘
48 0.2 22 52 92 a3-6 ‘
49 0.2 6 38 9% &6
EAL TS050 0.2 6 26 0 56

uested G.T. 1% greater than 1%. T/F 1w follow X befow limit of detection S/P sent previously LS. insufficient somple SNR sample not recened

These results are suthentic only whan accompanied by cover sheet signed by the registered NATA signatory
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I | 146081 _
- 3
by GEOMIN LABORATORIES
. svnnev TTOARWIN — KALGOORLIE — PERTH N
l ) GEOCHEMICAL ANALYSIS % P14811/3
. QRO o Al rcsu!tl_ in parts per million unless otherwisa stated.
l Analyst x er. | sx cr
. Sample Na.‘ Ag Cu Fo In
l PAA  TSOSL 0.6 10 . 28 M0 el e
52 0.2 8 24 80 67-6
i 53 0.6 6 46 30 69-6
54 b6 46 1050 7000 70-6
I 55 2.8 28 170 6800 % -0
l 56 ' 0.2 10 36 420 720
57 | 0.4 4 26 150 730
' 58 . o . 6 24 140 740
59 C L2 28 190 140 752
I . 60 * . 0.8 170 66 220 -2
* &1 " 0.2 130 48 410
, I 62 1.2 250 160 08 ogeg
: 63 1.0 8 s 720 _
I ' ;4 1.9 &6 56 450 -
| I s 2.4 56 >2000 1900
| 56 1.0 14 350 310
! 67 0.8 o 600 380
68 0.4 14 190 130
- l ) ___,5;___. 0.8 20 150 160
_ _ —70 . 1.0 64 B 240 4000
I 71 1.4 88 210 3400
l 72 0.4 26 ) 88 320
| 73 0.2 14 82 130
l o 7% 1.4 210 150 2200
| ma 7sors | 1.0 170 106 786 90-4
Ll requested G.T. 1% greacer than_;:.-- TIF 1o foliow X below limit of getectson S/P sent previously LS. intuthzient samp-e SNR e N4l T HCen 8C
Fhnese resulls are authentic only when accompaniad by coves sheet signed by the registeread NATA sgnotory
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i
GEOM]N LABORATORIES REPORT No. SHEET Na.. j:::
SYDNEY — DARWIN — KALGOORLIE — PERTH E“
& $
(.-}EOCHEMIC'A‘L ANALYSIS - _ P14811/4
All results in parts per million untess otherwise stated.
Analyst . L ‘ cr SN cp
Sampie No “ Cu P Zn
EAA  T5076 0.8 : 340 150 230 906— Q10"
77 0.8 58 86 52 ?2-0
T8 0.8 32 86 190 93-0
.
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4
GEOCHEMICAL AND MINERALOGICAL [vou 77733 o pag |
. - Ref. B
LABORATORIES (WA) PTY. LTD.  fou = 17877

21 WYNYARD STREET, BELMONT PERTH, W.A. 6104

Client

COMSTAFF PTY.LID.

Registered <] Phone: 654322 {3 Lines
taboratory % Telex: 92418 .
Number 847 L Cables: Geocher Perth

) R Typist:P.Cardozo

ATOMIC ABSORPTION ASSAY

Analyst L | Analyst
EEA T
Precision * % 5% Precision + %
Sample No. Pb% Sample No.
EAA T5006 0.35| 1555120001 -

EAA T5013 0.23 w75 { 28.5|

EAA T5065 0.33) 3.7} 0.5

——

s IR A

*

———

re—

All results expressed as a percentage unless oiherwise indicated,
“X" ingicate; that the content of the ciem.ent soLuat 15 Lelow the limic of detection. P R
“--* means not Jdetermined Crm—- - ...------..‘.‘......-“..-.ﬁ-n"‘l- S P
MAaL A SIGKATORY s
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ERA RRM. PN T,

CEOCHEMICAL AND MINERALOGICAL [¥r 77/11 ow  p14266
LABORATORIES (WA} PTY. LTD. Dote @ 3.7 Ote  16,3.77

I
21 WYNYARD STREET, BELMONT, PERTH, W.A, 6104 "
| Client

Ragistered - N Phone: 65 4322 (3 Lines)

Laboratory NG Tetex: 92418 Saernples identification
Number B47 Cables: Geochem Perth

As par sheet.
REMARKS .

% a These saxples have been checksd.

. " 0

ANALYTICAL TECHNIQUE ELEMENTS PRECISION AT LEVEL - | LIMIT OF

i #5 (EC10,) . Cu Fb Zn 10% I 300ppm ¢ 2 :
£45 (Aquza Begia) Ag 2% 2ppm . 0.2
L3 s Au 20 l0ppm | 0.05
Code 09 Ba 10% 1000pp= | 10

Geochemical Analysis by Atomic Absorption Spectrophotometry. Sample attack by methods giving highest
AAS extraction within cost-limitations. Conditions carefully controlled to give high precision. Suitable for levels
up to 1% .

Sorting Analysis. As above but technique extended to operate in percentage range. Generally suitcble for

Snrting levels up to 15 %.

. . Geochemical Anelysis by Colorimetry. Used for elements which cannot be determined by AAS due to poor
Cﬂlﬂrimetric sensitivity — Sample attack by methods giving highest extraction within cost limitations. Generally suitable
for levels up to 1000 ppm. Above 1000 ppm AAS can usually be used,

PRECISION is determined with standards similar in composition 1o the samples. The value given is * two standard
deviations. This means that if the analysis is repeated sixteen times, on average only one result will differ from the
mean by more than the value given. Results are usyally rounded to the nearest 0.5 standard deviation.

This laboratory is registered by the
National Association of  Testing
Authorilies, Australia. ‘\

&

These results, comprising pages,

have been obtained in accordence with
the Association's terms of registration NATA SIGNATORY _J
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‘GEOMIN LABORATORIES

SYDNEY — DARWIN — KALGOORLIE — PERTH

146085

REPORT No. SHEET No..

R

L

wvpn - sl .

Typist:P,.Cardoxo

-

-

GEOCHEMICAL ANALYSIS
Adl resylts in parts per million unless otherwise sated. ?14266,1
Sample No. Be Ca é" » ta s Au

EAA T4801 » 1200 96 43 - Yum 1200 1100 2.4 x

4802 1160 84 95 1300 400 4,0 x

4803 & 660 350 96 >2000 1900 6.0 x

4804 540 2650 97°3 1100 >1% 6.0 x

4805 * 960 40 ' 4g-3 600 2000 2.0 x

4806 900 450 45-5 1700 6600 6.0 x

4807 920 150 loo-5~ 280 2400 1.8 x

4508 620 350,”,5_,0',5- 850 >1% 6.8 x

EAA  T&BO9 » 760 1100 50.5 013 900 >1% 8.2 ®
©INTERNAL |
. STAMDARED o ‘"r
3 . %

»
-

These results arg suthentic only when accompaniad by cover sheet signed by the registerad NATA sgnatury

requested G.T. 1% grearer than 1%. T/F 10 follow X below limit of detection S/P sent previcusly 1.5, insufticignt sample SNR womp.¢ nOt recewec
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-
o

GEOCHEMICAL AND MINERALOGICAL [vour /11 ) Ovur
_ Ref. ret. P14266
LABORATORIES (WA)" PTY. LTD.  fou 4™ [om 1o
n WYNYARDSTREET,BELMONT,PEI’C_'I;H.W.A.EIM poa -
Number 847 Cables: GeochemPerth - - Typiet:P.Cardozo

ATOMIC ABSORPTION .ASSAY

~ Analyst w W Analyst
Limit of \ Limit of
detection 0.019 0.01% | getection
Precision * % 5% 5% Precision * %
Sample Mo. FbZ Za% Sample No. Tredid
: .
4804 - ) 2.0 "3
4808 ' - ] 2.0 ALEY T AR
2,0 pruf —hot-?

T 4809 -

L
I-
A
-
H
l .
-
;
I
-
I.
-

b T NP e e e ST T
- ,"r'étm#viéhzc-«iq.r&:in:;xdaz&-i-.&w ¥ ; el AR S e, 4

All results expressed as a percentage unless otherwise indicated,
X" indicates that the content of the element sought is below the limit of detection. f C..@_-; -
" mesnsnotdetermined v st

NA4TA SIGNATORY
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e GEOMIN LABORATORIES REPORT-No. SHEET Ho.
I o SYDNEY — DARWIN — KALGOORLIE — PERTH %
1 s e o e ot s, PTG
Analyst L P 8N - CP
I 5 Samote No Ay e ”» Zn
i
| _e
um;9 1.0 42 300 1682 jez-3 i;;
l ’ £0 1.8 430 180 335 Joy o
g1 0.6 - 7% 70 $40 1050
l 82 0.4 36 64 g2 _ job-0
B3 0.6 . 82 1205 070
I . u.-* 1.0 112 64 3300 JO8-O
I % 1.3 . 460 72 180C 1090 °
I &8 1.8 450 86 1408 | foo
P
1 10 510 o 2 ure.
I. e e % " — - ,_,;
o0 0.8 56 66 840 - A%ﬁ—‘;—,‘,.'o :
I ! 0.8 96 160 880 5o
o 92 ‘" 0.6 42 116 L16 b0 }
I - 0.6 10 50 16& h7-o
I — 0 it 32 38 _"o
95 o 6 30 164 190
I- 56 0.6 8 2% 120 20-0
_ | EM X5097 e 0.4 4 20 ioG /ar-o
l_ _ b . e
I ‘ _ ~ ~ . "W e o f
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I GEOCHEMICAL AND MINERALOGICAL

LABORATORIES (WA) PTY.'LTD."

= e
l 21 WYNYARD STREET, BELMONT, PERTH, W.A. 6104

Rt 71134 ow  PI4900
[ 18.8.77 2 31.8.77
Client

o

OGHSTAFF PTY HTD.

- Phone: BS 4322 ﬁ i

¥ om ';’hese gezples hm been_ checked,

Registarad T “
Labaratory % Telex: 92418. Sarnples identification
Number B47 : Cables: Goochem Pcrth
‘ ’ As per sheots.
REMARKS

ARALYTICAL TEchQUE ELEMENTS PRECISION AT LEVEL ' D;}%g?o‘,,
|
4 )
Iy {;.:-::164) Cu Pb Zn 10% 300ppm | 2
] . ’ * |
ro fhgua Regfla) kg 20% 2ppum 0.2

*

[

AAS

Sorting

Colorimatric

Geochemical Analysis by Atomic Absorption Spectrophotometry. Sample attack by methods giving highest B
extraction within cost-limitztions. Conditions carefully controlled to give high precision. Suitable for levels
up to 1%,

Sorting Analysis As above but technigue extended to operate in percentage range. Generally suitable for
levels up to 15%.

Geochemicel Analvsiz by Colorimelry. Used for elements which cannot be determined by AAS due to poor ™™
sensitivily — Scmple attack by methods giving kighes! extractivn within cost limitations. Generally suitable

for levels up to 1000 ppm. Above 1000 ppm AAS cen usually bi used.

mean by more

PRECISION is determined with standards similar in composition to the samples. The value given is * two standard
devigtions. This means that if the analysis is repeated sixteen times, an quernsge only one result will differ from the

than the value given. Results are usually rounded to the nearest 0.5 standard deviation.

is registered by the
of  Testing

This laboratory
Netional Association
Authorities, Australia.

These results, comprising [I] pages,

" huve been obtoined in accordance with
the Association's terms of registratiun.

P-cps

NATA SIGNATORY
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GEOMIN LABORATORIES

RWIN KALGODRLI E— PERTH

REPORT No. SHEET No..

Typlot V Ssvetdik -
P14900-1

o svoNEVQ-

: r‘"
~‘ ‘GEOCHEMICAL ANALYSIS®
Al r.sulu in pﬂrn pef mllllOﬂ unles; otherwuse stated.

A

s;mntp Nu ! ‘pb S A z. Ag | DepHo .
l mel-'l‘mﬁm"* ' 10;?: 20 80 0.6 121 —~ :zi
099 - 2 85 0.8 2y
l 100 i P 86 1.0 2y “”
o © 49 104 0.8 s
l 102 22 42 0.8 126

l 103 % 160 0.2 27

' 104 20 B4 1.0 28

' 105 20 92 0.3 29

108 24 102 0.6 T

' 107_* 30 86 6.6 o
Sl | i
l i 108 16 % 84 8.k h_;;_
l 109 8 24 60 0.4 3% z
110 8 20 56 0.8 A j%
I 111 ] 2 38 6.6 ns-2
112 10 46 190 0.8 .
l 113 6 30 120 - 0.4 13y
l 114 6 J 60 220 0.4 17§
113 3% 490 3600 1.2 2.8
l 116 6 38 78 6.4 s g
117 14 A2 150 0.6 S
' 118 3 230 470 0.8 42 ¢
l s 12 300 4400 1.0 g
120 14 100 660 1.0 ey R
_m 4 A8 60 0.2 L8
PIN-1-TS122 6 ' 330 96 0.2 b8

U requested G.T. 1% g:eater than-1%. Y/F to follow X below limit of detection S/P sent previously 1.5. insutticient sumple SNR sampie not tecevd.
These resuits arg authentic only when accompanied by cover sheet signed by the registered NATA signatory
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146090

S
.-.. Q 21l :
£ GEOM'N LABORATORIES REPORT No. SMEET No: :
l 7 . SYDNEY — DARWIN — KALGOORLIE — PERTH .
R - o > Typlst:P.Cardozo
GEOCHEMICAL ANALYSIS o [N
I QEQMMN o - All rasults in parts per !ﬁi}lioﬁ. unless otherwise stated. P14900-2
Analyst
I Sample No.
I PIN-1-T5123 IR . T T 940
124 ' 8 250 1900
' 125 0 . 270 130
126 w0 420 2200
I 127 * 40 460 - 9600
128 18 450 Y
I 3 129 4 T 56 200
I 130 ‘ 12 : 250 5500
131 . 4 20 ' iBO
I 132 T 1500
4 INTERNAEL ) . B : '
STANDARD : . CEL SR T oo
l t 53 1o 2195 i990
i34 . 13 420 SG00
I 135 10 B4 480
136 - 50 470 >1%
' 137 36 1000 1700
138 = 30 580 q00
l 139 : 30 270 510
' 140 52 ) 330 1500
141 90 280 620 5.0 1 ',
I 142 32 450 1500 2.6 ]
143 34 260 600 3.0 - 5ge
I 144 40 410 310 2.4 SQ%
I 145 28 220 430 2,8 170.:_
146 36 190 600. 2.6 14
I' r 147 42 290 380 1.6 {725
- N . ] - _‘i
. PIN-1-T5148 + 44 260 680 3.0 /-1
ll reguesied G.T. 1% greater than 1% TI'F 1o tclow X below limn of detection S/P sent prevously ES- insutficient simpie SNR sample not receveo. *:E"
These resuits are authentic only when accompanied by cover sheet signed by the cegisterad NATA signatan, j_;,;“
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. GEOMIN LABORATORIES REPGRT No. SHEET No.
' . . SVDNETI'_?;DARWIN-KALGOORLIE__—-'PF?TH : h

. — ..:.GEOCHEMICAL ANALYSIS . . [NJATP1A900-3
' Gxomny All results ini parts per million unless atherwise stated.
l SRRt R S .= ke
I Sampte N;. Gl B ﬁ Za Ag
PIY-1-T5149 . L R e
l 150 38 200 500 2.8 JlL
131 44 210 240 2.6 [7&
l 182 40 200 460 1.6 (77
~ 153 & 152 220 2,0 178
I .. ;1-T515k 20 3o 139 E ng o
i
i
4
1. ,

) H
-+
- Y
1
b
) i
. i
e
:
G




__GEOCHEMICAL AND MINERALOGICAL

-"‘..b'-ru.l EE ::‘..,,-,.J,,

LABORATORIES (WA) . m%

27 WY‘IYAHD STREET, BELMONT PEHTH W.A. 6104

L -

146092

RT3

| .. P14900

~[W* 18.8.77

Date
Out 31.8,77

’ qiem

COMSTAFT PTY.LID.

F T AT G S

Registered ] - Phone! "65432213\.111‘:! gk
Laboratory % Telex: 92418 : [
Number 847 Cables: Geochem Perth :
R : Tyvpist:P.Cardozo
f ATOMIC ABSORPTION JASSAY
. P
~ Analvs: W Fo5 Analyst !
Limit of . Limit of i
dotection 0,014 3.01% detection _ i
Precision * % 5% s% Precisicn ¥ %
i} - 1
Bamote - o PbY A Sample to. B
—— i :
i1 T92e - 1.20 151-8-152-4 i
T TH)36 - 1.39 159-6-160-9

AL AN i, v,

o i
e i hx';‘ax'm;sax;hﬁ allS A i

A

oAk
fedghi Gy

“lyk ,?‘a'.’ﬁ-;-n‘;‘;.'\'«!,r

N g

e

%
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I GEOCHEMICAL AND MINERALOGICAL [Your 99,44 Ret. PR481

Ref.

LABORATOR‘ES (WAJ PTY. LTD. Date 1.8.77 Dete- 16.8.77

21 WYNYARD STREET, BELMONT, PERTH, W.A. 6104 n Out
Client

Registered - N Phone: 65 4322 (3 Lines) ’ * *

Laboratory % Telex: 92418 ° Semples tdentification

Number 847 Cables: Geochem PFgrth .

As per sheets.
Pn I oDM,
REMARKS : : _

* = Thege samples have besn checked.

ANALYTICAL TECHNIQUE .. ELEMENTS PRECISION AT LEVEL LI
- i
t i :
Cole 09 Ba 10% i 1600ppm | 18 ' '
.
L]
ey

Geochemical Analysis by Atomic Absarption Spectrophotometry. Sample attack by methods giving highest
AAS extraction within cost-limitations. Conditions carefully controlled to give high precision. Suitable for levels
up to 1%,

Sorting Analysis As above but technigue extended to operate in percentage runge. Generally suitable for

Sorting fevels up to 16%.

u . Geochemical Analysis by Colorimetry. Used for elements which cannot be determined by AAS due to poor
C(llar lmetfiCSGnsitl'vity — Sample atitack by methaods giving highest extraction within cost limitations. Generally suitable
for levels up to 1000 ppm. Above 1000 ppm AAS can usually be used.

PRECISION is determined with standerds similar in composition to the samples. The value given is ” two standard
deviations. This means that if the analysis is repeated sixteen times, on average only one result will differ from the
mean by more than the value given. Results ere usually rounded to the nearest 0.5 standard deviation.

*n

This laboratory is registered by the
National Association of Testing
Authorities, Australia. :

] Fress
These results, comprising pages,

~"" "have been obtained in accordance with
the Association’s terms of registration. NATA SIGNATORY
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»

GEOMIN LABORATORIES . Y’ ;é'pgnr MNo. SHEET Nc-.. g

t . SYDNEY — DARWIN — KALGOORLIE ~ PERTH % Typist:P.Cardoso .
I ' GEOCHEMICAL ANALYSIS N PLBIL/L
oxOmwy AN results in perts per million unless otherwise stated.
l Analyst i |
Sample No. Ba Deptts
l EAA  T5001 220 oo &5 _
02 760 q. oo .
I 03 780 2.5
I 04 800 o usas
05 720 i8-8
l 06 | 740 210
o7 700 " a0
l 08 620 . -0
' 09 | 720 34 >
l 10 * 560 ' i
t INTERNAL : ST T
I CSTARDARD
. 11
' 12
13
I 14 540 °q.5
l 15 | 480 e
16 520 3L
I 17 600 . 2.8
| 18 580 2
l v 19 ‘ 600 ru§
i 20 * 540 252 Lk
21 560 Sk :f,
I i 22 740 27.2 | B
23 740 g2 .
I J 26 680 DA _ :
< EAA T5025 o | 666 -G 2
L-'llql-llil.d G.T. 1% greater than 1%' TIF 10 foliow X bolow limit ot aetection S/P sant previously LS, insuthicwnt sompie SNR sampie not l.cc.uoé

L S mamnsn‘ed b causr thast cinnad he the ranitterad NATA sandtory
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GEOMIN LABORATORIES

146095

REPORT No. SHEET No.

a awa

svnuev’-_'l- DARWIN ~ KALGOORLIE ~ PERTH :
Al uwlu?::f::r:::i:p:':l::-:’t?:wiu stated. = P14611/2
Analyst . - | ~
Sample No. Ba "'.;':
BAA  T5026 800 bo-2 — Ul Z
27 700 2.2 ﬁ
28 680 k32 g
29 660 2
3 600 us 2
il 600 bk L
32 3540 W T
33 680 e ;
34 " 720 JER
.
36
37 700 Ik f
38 700 £1.3 §
39 680 4
40 640 -9
41 600 St ;
42 380 <1 9 ;
43 600 587 g"
44 500 5.9
45 440 be -q '
‘ 46 620 é1-9
&7 580 £2.9 i
48 680 526
- i 540 66 & S
EAA  T5050 ¢ 530 5l
put 1equestad G.T. 1% grester than 1%, T/F to follow X below limit of detection S/P sent previously 1.5. insufticient sampie SNR sampie not recen ec



5 146096

GEOMIN LABORATORIES REPORT Mo SHEET No.

SYDNEY — DARWIN — KALGOORLIE — PERTH ‘ :
GEOCHEMICAL ANALYS!S % PL6811/3
Ali resylts in parts per million untess otherwise stated.

Analyst
Sampie No, B2
Lsa TSOS2 540 656 — Lo b
=2 - 560 676
l 33 540 3.0
3% 400 Te.C

55 340 75

56_ 500 72

57 560 70

s S00 752

PRI Sk S G b A b s P e i

[y
oy
*
8
!
Joig
?J
ik,

A

INTERNA
STAMDARD

L 480 7

62 420 782

&3 &00 3.}

l 5% &50 —g -2

N .. L . 3
N

78 760 29 .7

P R
e i3
i

865 580 o ¢e.C

65 760 | A

o0
iy
uy

68 660

69 6090

b
LR

]

i

l 70 - 640 <.

7i 920 T 6E
. 2 1100 o< B
. 73 1160 gc .o
. 7% 1360 T R ~ i
‘| B&A  TS5075 940 RPN

RNy, A3y I St i:'i-%éw'-aL b P e St o

- Tequested G.T. 1% greater than 1%. T/F wo foliow X below limit ot detection S/P sent praviously LS. insufticent sampié SNR wemp rot receses
Thase racults ara suthantic nnbv whaen accomnanied by cover shest sianed by the registered NATA signatory



K | 146097 4

1. GEOMIN LABORATORIES wesonr . s e,

SYDNEY — DARWIN — KALGOQRLIE — PERTH ‘
GEQCHEMICAL ANALYSIS %

l OROmINg All resylts in parts per million unless otherwise siated. PI4811/4
l Analyst L 3
~ Sample No' . Ba w
I B T5026 660 -6 A1 -0 -
77 760 a :
I 78 680 = :
7] 620 L e
l 80 * 760 ey
I a1 860 .
82 800 sl
I 83 600 "
K 640 )
l ‘ 85 580
l STANGAAG .
i 86 " sa0
l 87 520 o i -
88 520 i !
l o &9 560 o
1 0« &0
91 (660 Do o »
l 92 480 ' :
93 420 B :
I R 400 _ o ‘
I 95 420
96 440 - 7
Boms wso e 400 L _
X .
' . ) o S

l requestad G.T. 1% greater than 1%. T/F to follow X below limit of detacuion S/P sent previousty LS. insuffiswent sampie SNR sample not received
' These results arg authentic only when accompénied by cover shewt Signea oy the reasteraad NATA ugnatory
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Appendix 3

Assay Results

DDH PIN 2

[ 2]

i

+

Note : Barium assays incomplete

0 - 149 )

165.8 - 231 ) not assayed for

ve)
o))
) . L o
W e i
H o i S ok i SRR

P
RIS e

R
Y=

.y .

*
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146099
Tinnacees MevTRwe Ged
D2 Loee Ass AV
. 0
DD Pin 2.

i -2-T5188 54 60 33 1.0 6 -6
i 156 16 65 28 5 E Q
157 12 70 16 3.4 12 ¢
158 * ) 8o 38 .4 ,o-i
INFERNAL T e e L E
STANDAED SIS R T e :
159 120 70 3t 0.t s 4
. Bt ¢
160 A2 150 & o.b 9/ g
161 160 950 180 R‘é
162 108 1500 180 0s 2 1
163 106 940 e . 3d
164 58 1650 96 0.4 33,
16% 26 260 64 c‘;—- - H;
- 166 8 230 120 0 3{;
167 1s 200 130 ook " 3&
168 * 26 200 300 Cat 4Ly
169 s 50 200 Co2 W
170 62 62 220 0.2 .g/j
in s 70 240 0.z a J:;
. m ¢ 30 80 ) J‘ S d’i
127 TS173 4 24 70 0.7 6o




146100

&
I ' GEOMIN LABORATORIES
, " © SYDNEY — DARWIN — HALGOORLIE — PERTH N |
. _ GEOCHEMICA!.; ANALVSIS % P14900-4
I oEcmINg All resutts l_ﬁ parts per miftion :::lg;s o‘fhem}vfs? stated.
| Analyst o ® - cr x
l Samale No. Co . Zn Ag
| I PIN~2-T35174 12 44 90 0.4 (o- ¢ 3
l 173 22 240 s2 0.8 66
' l 176 22 52000 410 8.0 69
| 177 12 480 88 0.8 7
' l 178 * é 76 150 0.2 - 76
| 179 6 30 36 0.4 3
1 B 180 6 20 44 0.4 73
| I | 181 8 20 26 0.4 S
| 182 é 20 30 x
l . 183 10 48 48 0.2
e — e —
STANDARD |
I } 1 6 24 & 0.2 .
l 185 14 % 98 0.2
186 s 1000 36 0.6 33
| 187 12 »n 210 0.2 2
153 * 8 34 58 0.2
] 1e9 8 78 110 o4
" 1% 10 6 160 0.2 &
151 12 $0 74 0.2
| 192 . » .8 0.2 5
193 4 38 52 0.4
| 194 14 52000 170 1.6 5
| ' 195 6 50 7% X
. 196 [ 3 & 0.2 *
I 197 6 » % 0.4 ?o._-g
PIN-2-T5198 * 16 >2000 640 3.0 a “
—'l requesied G.T. 1% g:coter than 1%. 'rh-'"u_: follow X below limu of detection S/P sent previousiy LS. insufticient simple SNR smate not receved
These results arg authentic only when accompaniaa by cover sheet signed by the regisiersd NATA signatury ” 3

e
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‘GEOMIN LABORATORIES

146101

e
e £ R

REPOAT No. SHEET No. ”g

S

e : SYDN'E;-—_D'SR\FIN-—KA'LGDORLIE_?-PERTH - 4
_GEOCHEMICAL ANALYSIS % PLASGD-5 X
AN rasults i parts per million unless otherwise stated. ' “g
Anslyn - M,m&.,_,,.,_ e 2 cr e b
Sample o & » zn Ag
PIN-2-T5199 s 8 &b 0.2 9/3_.92-3
200 6 800 190 .6 q3-3
201 13 %00 o 10.0 %-3
202 24 >2000 2000 % 95-3
w e uw s L0 9sa
206 . 350 350 86 Q70
ia 208 'Y 1100 200 1.0 oo
| _TTE-"-T5206 12 52000 $20 2.0 ___990_
rhox Tin2eszer 10 850 1e0a %8 koo
208 ; se00 5.6 .
v mANDARS T
- 209 10 150 espp B4 - -’-97'49;
210 8 104 980 0.8 les-o
211 8 150 2200 2.4 ot é
212 6 76 1400 0.8 ) lofo
13 6 250 580 c.e -0
214 6 50 140 0.4 i wr-b%
218 12 58 280 0.4 ieﬁ'é
216 10 " _B80 0.2 _ w‘i-g
‘ 217 10 a2 80 0.8 _lto d
PIN Q.T5218 10 290 190 0.6 (04 2
i

2K, RISy TN AN T 200\ GNg

lox requested G.T. 1% - eater than 1%. T/F to follow X below limit of detection 5/P sent previously 1.S. insufficient sampie SNR worpie rut recever.

T rese results are authentic onty when accompanisd by cover sheet signed by the registesres NATA signatury
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TDDM viN 4

_ GEOCHEMICAL AND MINERALOGICAL o

Anar 173

- | Ret...

P14900

LABORATORIES (WA) . PYY.LTD:

Date

Tvpist:P.Cardozo

B Deate
o b 18.8.77 ow 31.8.77
21 wvuvnno STREET, aELuour PERTH, W.A. G108 "t -
Client
o | - COMSTAFF PTY.LTD.

) A
Registered <7 . Phonet »eumtum L -
Laboratory % Telex: 92418 il
Number 847 L Cables: Geochem Perth -

| | ATOMIC ABSORPTION .ASSAY

i
~ Anzlys® RW B Anatyst :
it er imit of

Limnit ot o imit o
dotection 0.01% §.01% detection
— 3 i

5% % Precision ¥ %

Precision = %

o ;“_:-‘ - .=\‘ e o s
‘mﬁmwwﬂ?“ : ’fw,'- A

Somple .5 Pb% YA Sq;r:\’qg.hlo. B !
' Do | 2
— - : S E— J o
| T2 TR 26 1.15 - 66 - 69 l L i i %
| 772 THN9Y 3.42 - 86-87 1 EoF
- - 1
2112 75198 0.25, - Q0 -9/ -3 | i ;
Tl T502 0.39 - -3 — 153 | : :
B - 2 T
FIN2 16206 0.36 - 7€ ~99 ; _e i

[FUREIS SPARPENISE S

i)

o
A gt ¥

U WSS S SNUUIS S S,
A
A

L

o=

s

Sae
i

e

Al res - owed B3 pircentdge unless OInerise inthealad,

b
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GEOCHEMICAL AND MINERALOGICAL [Yer 77740 O p15301
.LABORATORIES (WA) PTY. LTD. [owe 7 o

in
21 WY NYARD STREET, BELMONT, PERTH, W.A, 6104

. Cliemt
[
Registared ~ Phone: 65 4322 (3 Lines)
Lahoratory NG Telax: 92418 Semples Identification
Number 847 Cables: Geochem Perth

As per sheetas.

ANALYTIGAL REPORT

‘ Geochemical Amlys;'s by Atomic Absorption Spectrophotometry. Sample attack by methods giving highest
AAS extraction within cost-limitations. Conditions carefully controlled to give high precision. Suitable for levels
up to 1%.

Sorting Analysis As aboue but technigue extended to operute in percentage range. Generally suitable for

Sorting levels up to 15%.

Geochemical Analysis by Colorimetry. Used for elements which cannot be determined by AAS due to poor.

Colorimetric sensitiviey — Semple attack by methods giving highest extraction within cost limitations. Generally suitable
far levels up to 1000 ppm. Above 1000 ppm AAS can usually be used.

PRECISION is determined with standards similar in composition to the sumples. The value given is * two standard
deviations. This means (hat if the anaolysis is repeated sixteen times, on average only one result will differ from the
mean by more than the value given. Results are usually rounded to the nearest 0.5 standard deviation.

This laboratory is registered by the
National Association of Testing
Authorities, Australia.

. f. ey~
These results, comprisu‘ngE]me»S. }\ i

have been obtained in accordance with
. P . . Y !
-7 ~the Assuciation's terms of registration. NATA SIGNATOR ‘

M 1
REMARKS . 2 These semples have been checked, |
ANALYTICAL TECHNIQUE ELEMENTS PRECISION AT LEVEL i D;}";;;T,?;N '
: | 1
_ ! ;
AAS (HC10,) Cu Pb Zn 102 W0mpr
/48 (iqua Regla) Ag 2¢% " 2ppe. S i
|
]
H
]

R o LT S T SRR AR

iy D R el i
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i~ !
I‘. GEOMIN LABORATORIES REPORT No. SHEET No. §
) ' SYDNEY — DARWIN — KALGOORILIE — PERTH N Typist:P.Cardozo
' GEOCHEMICAL ANALYSIS % P15301/1 E
l All results in parts per million unless otherwise stated.
Analyst e x i @
1 . « m =
EAA 15219 * 16 1500 190 3 o3
I 20 28 >2000 480 7.8 13.3 3
I 21 8 >2000 4500 3.2 4.3 3
22 82 1600 8800 3.6 (153
l 23 2 52000 3600 7.8 63"

_ 26 16 300 160 1.4 1764
. ] 25 10 290 250 08 %6
l ; 26 18 360 300 L2 96

27 10 | 580 310 1.4 120+
l 28 * 8 420 450 0.8

NI b U |
I_ 29 vz 750 720 2.0
l 30 92 >2000 1800 3.6 - )23;

31 12 1450 490 2.0 '

l 32 28 1750 2600 3.0

3 10 116 720 1.0 1264

| % 18 320 1400 1.2 199
' 35 24 160 1400 1.0 | nsgﬁ
: 36 12 88 1200 0.8 [29q

I 37 12 330 2400 1.2 /303:
38 * 22 160 14600 1.2 Isﬁg
i 39 24 88 700 1.0 1328
40 12 58 400 0.6 33§
l' I3} 12 360 800 1.0 /346
l: 42 12 950 500 1,2 134, .8
. |Baa 13263 54 450 1500 1.6 376

1 requested G.T. 1% greater than i%. T/F 10 foliow X below limu of detection S/P sent previously LS. insufficient sampie SNR sample not receved. ‘
These results are authentic only when accompanied by cover shee: signed by the registered NATA signatory 'i’é:

-
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N
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- =
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o
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GEOMIN LABORATORIES REPOAT NG, SHEET fe.
SYDNEY — DARWIN — KALGOORLIE — PERTH % . :
Al nwlts(:::?;l :r :ncl::nA“':l'::::I:mu stated. = F15301/2 *
Analyst 1 EC | ¥ cr
Samgpfe Na. . Ca b In ‘8
EAA 75244 210 410 7800 4.2 437 - /3%
45 16 310 1900 1.4 /39
46 % 98 380 1.0 _lde 3
47 22 200 1800 1.0 <!
48 * 12 220 760 0.8 N2
49 10 160 190 o -~ _/_'{_.’,»___#__.‘I‘
; 39 16 580 330 1.4 VIV
‘ 51 22 160 390 0.8 r¥5
52 42 64 250 0.6 /Y6
53 7 .“5
54 . 102 430 1900 1.4 g
5255 170 104 1400 Lo | /:/;i E

LR A



PN 2. Doy ot ENA

. -. GEOCHEMICAL AND MINERALOGICAL jrour .0, oo P14671
LABORATORIES (WA} PTY. LTD o 9y.6.77 . 4.7.77

2] WYNYARD STREET, BELMONY, PERTH, W.A, §104

%
D

.” 146106

|

Cliem

Registersd _ <y Phone: “e54322 (3 Uinéad = e
Laboratory N Telex: 92418 - Samples Identification
Number 847 Cables:  Geochem Perth As per sheet

_COMSTAF? PIY LYD.

ANALYTICAL REPORT

REMARKS )
* = These sanples have been checked.

LIMIT OF
ANALYTICAL TECHNIQUE - ELEMENTS PRECISION AT LEVEL DETECTION

AAS (HC10,) Cu Pb Zu 107 300ppa 2

10% 1000p 10

5AS (Aqua Regla)
155 Au 201 10ppw  0.05

Geochemical Analysis by Atomic Absorption Specl‘rophotometry Sample attack by methods giving highest
AAS extraction within cost-limitations. Conditions carefully controlled to give high precision. Suitable for leuell- :

up to 1%,
Sorting Analysis As above buf technique extended to opemte in percentage range. Generglly suitable for "
Sortlng tevels up to 15%. .

Geochemical Analysis by Color:metry Used for elements which cannot be determinied by AAS due to poor

Colarimetric scnsitivity — Sample attock by methods giving highest extraction within cost limitations. Generally suitable ,
for levels up to 1000 ppm. Above 1000 ppm AAS can usually be used. )

gl

PRECISION is determined with standards similar in composition to the samples. The value given is . two standard
deviations. This means that if the analysis is repected sixteen times, on averoge only one result will differ from the
mean by more thon the value given. Results gre usually rounded to the nearest 0.5 standard deviation.

This laboratory is registered by the
National Association of  Testing
Authorities, Austrglia.

Foe—sis
These results, comprising E]mes.

have been obtained in accordance with
the Association's terms of registrotion. NATA SIGNATORY

I Code 09 Ba
g Ag 20% prn] 0.2
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4

t fr oae
-‘h 5 "."- .

GEOMIN 1" FORATORIES ™" coomine seerne |

-t -
“

Y

1
|
fl-‘._:‘_ ) SYDNEY — DARWS® -\LGDOII‘(LIE.—-PERTH % Typist: H. de Bruyn. %
r et S
T Gmeo.  Depth.  Cu » Za M Au Ag
l | marszse w s, w0 e 960 360 x 16
i A 57 isou-isit 70 260 840 420 x L2
Ll P - S - S B A
I 59 Su-s 26 1100 880 360 x 1.6
60 'S 560 1000 3500 M0 x 6.0 |
I 61 i$65 470 1250 9200 140 x 1.6 i
62 1569 850 >2000 1% 180 x 6.3 ]
l 63 574 320 - >2000 >1% 300 x 5.4 ,
I 64 1585 400 ->2000 2% 520 = 15 ¢
- 65 *  159-7520 " “>2000 >7% 400 x 12 t
L |
' 66 e 2. 360 52000 ~1% 340 x
l 67 w6y 54 1%0? 1500 - &20 x
l 68 162-1 250 2000 4400 300 x
69 1627 90 2000 1% 380 x
l 70 527 170 52000 4100 440 x
n 657 260 950 400 . 340 x 3.0
I EAA T 5272 IS 42 >2000 1600 280 x 6.0
I AEAL T 4800 e ' a3 30 LGagop k0 x 2.2

e B AT R ey

[
LA
[

§
!
j
i
i

. .
VR,

l - :
iequested G T 1% greater than 1%  T/F to follow X below limit of detection S/P sent previously LS insufticent sample SNA wmp's -G recer g



LY

GEOCHEMICAL AND MINERALOGICAL

LABORATORIES (WAJ PTY. LTD

21 WYNYAHDSTHEET BELMONT PEHTH WA, 610‘

Registérod
Laboratory

Number 847

-~ -,~ . . r-};‘
th 65-4322 & le-ll g
Telex: - 92418 L
Cables: GeochemPerth .

4

146108

o 11728 |G p14671
Dute 27.6.77 Dwe 4.7.77
in Out

Chent
|- COMSTARF FYY LTD.

ATOMIC ABSORPTION ASSAY

Analyst

Anatyst | _
derection D.01% Limit of
Precision + % 5% Precision * %
Sample No. (PB% DepH... | SampleNo,
T 5262 0.49 156+S ~156~9
| 63 0;’39 IS 4
54 1,40 157 4
65 1.80 59-9
66 . jd.. 37 o2
68 la.3.5~ el = 2]
69 0.63 627
70 0.24 16%-7
T 5272 10.50 16507 = 1558
T

All results expressed aslperb-mage unless atherwise indicated.
x indicaic; that the content of IM ciement sucght is below the fimit of detection.

" means not Yeter Mingd

M AT A SIGNATORY
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GEOCHEMICAL AND MINERALOGICAL [Yer 37742 O 515301
- LABORATORIES (WA} PTY. LTD. Date oy 11,77 Dute 6.12.77
21 WYNYARD STREET, BELMONT, PERTH, W.A. 6104
v Client
. COMSTAFF FTY. LTD,
Registerad N Phone: €5 4322 (3 Lines)
Laboratory % Telex: 82418 - Samples Identification
Number 847 Cables: Geochem Perth
As per sheets.

ANALYTICAL REPORT

MARK
REMARKS .. = These samples have been checked.

ANALYTICAL TECHNIOUE ' | ELEMENTS PRECISION AT LEVEL LAY J
i
%
. i .
. A58 (HC10,) Cu Pb Zn 174 I T = h
. 1
£S5 (hqua Regla) Ag 207 2ppm C.:

-

Geochemical Analysis by Atomic Absorption Spectrophotomelry. Sample attack by methods giving highest

AAS extraction within cost-limitations. Conditions carefully controlled to give high precision. Suitable for levels

up to 1%,

Sorting Analysis. As above but technigue extended to operate in percentage range. Generally suitable for

SDI'tlng levels up to 15%.

. . Geochemical Analysis by Colorimetry. Used for elements which cannot be determined by AAS due to poor
Colorimetric sensitivity — Sample attack by methods giving highest extraction within cost limitations. Generally suitable
for levels up to 1000 ppm. Abave 1000 ppm AAS can usually be used.

PRECISION is determined with standards similar in composition to the samples. The value given is X two standard
deviativns. This means that if the analysis is repeated sixteen times, on quveruge only one result will differ from the
mean by more than the value givern. Results are usuqlly rounded to the nearest 0.5 standard deviation.

This laboretory is registered by the
Nuotional  Association of  Testing
Authorities. Australia. -

-These results, camprising{__g;__' pages,

~" “have been oblained in accordance with
the Association’s terms of registration.

bress

NATA SIGNATORY

BTN o1 R e TR T G RI

AV

T T

A AT
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Cb. LI VI A

-
{7,

ad

[ 4

*

3273 24 1250 1500 2.0 165 8 /g
l 74 30 “o 700 1.4 - nes 4
75 270 & 90 . 1.0 - 1 70-§
I 76 180 48 60 0.6
l 77 42 42 56 0.4
78 84 98 150 0.6 1736 3
l o 400 950 760 2.8 /76 +
30 76 490 110 1.8 /756 %
I a1 12 106 80 0.8 [763 i
&2 10 48 220 L.0 /77
I 83 8 40 150 0.8 /78
' l-’ 84 | 12 % 150 0.6 / 7
. EAA T5285 +* 8 34 100 6 /8o

requested G.T. 1% greater than1%. T/F 10 lollow X below limit ot detection S/P sent previously LS. insufficient sample SNA sample not rece-ved.
These results are authentic only when accompanisd by caver sheet signed by the registerad NATA signatory

bewiean . | insls



GEOMIN LABORATORIES

SYDNEY — DARWIN — KALGOORLIE — PERTH

GEOCHEMICAL ANALYSIS

All results in parts per million unless otherwise stated.

146111

REPORT No. SHEET No.

-
- P15301/3

pvaion NS cP cr crP
N Cu Pb Zn Ag
EAA T 5286 4 64 120 0.6
87 4 46 150 0.4
88 4 70 &0 0.4
&9 8 200 150 0.6
30 6 56 iif 0.6
g1 28 230 350 1.2
02 4 300 759 0.8
£3 6 >2000 $450 2.6
54 6 58 21O ¢.2
95 56 >2000 20 2.0
ST ANDARS L
95 98 1950 GG 3.2
97 10 130 300 5.6
"3 14 390 1500 1.0
299 84 >2000 1% 4.8
5390 12 320 1200 0.8
01 . 8 320 31 0.8
02 20 2000 400 2.0
23 20 540 3700 1.2
04 38 $00 1500 2.0
05 24 7410 560 1.0
05 28 330 560 1.0
07 20 550 1700 3.6
03 12 280 500 6.6
09 14 210 550 Gou
EAA T 5310 16 200 600 LY

IOI requested G.T. 1% g-eater than1%. T/F 10 toilow X helow limit of detection S/P sent previously 1.S. tnsufficient sumpie SNR v e nat <elé weC
Tnese results are authentic only when accompaniad by cover sheet signed by the registerad NATA siynatur,




1> | 146119
GEOMIN LABORATORIES

SYDNEY ~ DARWIN — KALGOORLIE — PERTH %
GEOCHEMICAL ANALYSIS Al P15301/4

All results in parts per miflion uniess otherwise staved.

cp b~ cr CcP

Analyst -
Sampte Na. Cu Fb Zn Ag MW\

EAs T 5311 20 170 320 L0 93¢ ~ 209,53

12 20 s8 120 0.8 - oy

13 38 40 150 0.8

i4 42 30 280 0.5

17 40 140 190 1.0

12 &4 ’ 150 - 370 0.8

k1 130 220 0.8

s

29 2 83 250 1,2

INTERNAL
ATTRARD

21 * 38 s 170 : C.8

22 30 44 160 Cc.o

23 32 42 140 G5

24 28 60 140 0.8

25 * , 3 &3 160 0.8

26 YA 38 85 0.6

27 46 50 1200 0.8

28 490 96 320 1.0

i

'ﬁﬁw ol m

29 24 190 520 0.8 999
30 18 46 170 0.8
31 16 68 160 1.0 2-;,-2
32 18 48 130 1.0 ?—N’i
53 18 46 140 1.2 226§
34 _ 18 50 130 1.2 11—7%?

l 16 36 130 410 1.0

v
%

'ir'!{ - .; N

ho

EAA T 5335 = 1% 44 130 1.0

i
|
i
1
i
|

. reguested G.T. 17 g gater then 1%, T/F to fotion X beiawn wmit of getection S/P sent previously 1.5, insufficent sumprie SNR wmpie no iece ved.
T Mo resull are suthenle only whenh accompoenied by COver sheet signed by the regystered NATA ygnatoe,

3
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GEOMIN LABORATORIES

SYDNEY — DARWIN — KALGOORLIE — PERTH

R

146113

REPORT No. SHEET No.

- A el s o i s ot s 15301/

Avalym cp Ms cp cP

Samole No. Cu b Zu Ag
EAL T 5336 16 56 76 1.2 228-23%
L 16 32 80 1.2 230
BAA T _38 20 32 80 1.4 23/ |
BAL T 339 24 600 3600 1.4 87 —/333

€T ANDARD

Lo
I'l
]
1
1
I
i
]
1
I
!
I
i
I
1
]
I
1
l:

l"ﬁl- requested G.T. 15 5 ester thai V. "T/F 10 follow X beiow limit of detection S/P sent prensousty LS. nsufficent sempe SNR wmpie nus el =62
© These results are suthentic only when sccompanied Dy cover sheet signed by the registerec NATA yygneter,

Honts
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GEOCHEMICAL AND MINERALOGICAL Yo;.lr 77/42 g:; P15201
] Ref, =l
LABORATORIES (WA) PTY. LTD.  foew o —Tom s o7
21 WYNYARD STREET, BELMONT, PERTH, W.A_ 6104 p—
v

COMSTAFF PTY.LID.

Registered N Phone: E65-4322 {3 Lines)
Laboratory N Telex: 92418

Number B47 Cables: Geochem Parth
’ e Beochem Typist:P.Cardozo
ATOMIC ABSORPTION ASSAY ﬂ(
Analyst PC PC Analyst 7 -
Limit of 1 e Limit .°f 4
detection 3.01% 0.01% I detection
Precision + % 5% 5% Precision ¥ %
v ie No.
Sample No. Po% Ars Sample No
oo k220 0.67 -
21 .39 ) -
25 0.33 _ -
a3 G.25 -
gt 0.21 -
LAY T 5294 0.46 1.45
i
%
|
! Al resuits expressed a3 4 percentage unless otherwise indicated,
! “X'" indicates that the content of the element saught is below the limit of detection, F —— LY
! “—""means not determined T : 4

N ATA SIGNATORY
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Appendix L

Petrographic Report on DDH PIN 1 and CP3
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Petrogranhic revcrzc on DDEF Pin I and Cf 3 from the

Comstaff/Preussag Exploration License in

Tasmania,Australia.

T, Finlow-Bates

Hannover

December, 1977
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Introduction

Twenty three samples (FRI-23) Irom {wo drill cores peneira-
ting a suite of volcanic rocks were submitted for identi- |
fication (Pin I and CP 3,for depihs see Annex 2).The samples
were collected in sequence down the hole.

o R

Summary of results

. .

The samples are a suite of dacite lavas, tuff lavas and
glassy pyroclastics that have suffered varving 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 Rivexr samples

R R e L ST

To the extent that the samples from Gue River and the
Preussag Céncession both contain acid pyroclastics and
dacitic lavas the similarities are striking. However, :
at Que River it seems to be the 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 PR 31, PR 13, PR 14, PR |
55, PR 16, PR 21 and PR 20 are not unlike some of the

-

porphyritic dacitic rocks at Que River but do contain more

phenocrystic quartz. In making comparisons like this
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"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.

I
:

Ky, 75 B,

SR R W
l&mm..‘, o
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Samples PR 1 (DS 23 338); PR 13 (DS 23 350);
PR 14 (DS 23 351); PR 15 (D5 23 352);
PR 16 (DS 23 353); PR 21 (DS 23 358);
PR 20 (DS 23 351)

Name: Variably altered dacites and dacitic tuff lavas

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.

VR

PR 1 -~ totally sericitized feldspar phenocrysts; matrix

of sericite and fine quartz

b m

PR 13 - weakly sericitized sometimes zoned feldspar

TR

phenocrysts; some feldspar remains in the

sk

quartz~sericite-chlorite matrix.
;
PR 14 - sericitation very minor: irregular texture suggestsf
the sample may have been a tuff lava with formerly :

a glassy matrix.

PR 15 - seems to be a more sheared and brecciated version
of number PR 14 but also exhibits much strouger
sericitization and carbonatization. A little pyrite

is also present.
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PR 16 - not dissimilar to PR 15 but carbonate (doiomite -
subordinate siderite) is the main alteration
product. Kaolinite is dispersed through the

matrix~-sericite is notably minor.

PR 21 - sericite and carbonate about equally important.

May have ome been versicular. Vesicles are now

the site of guartz-pyrite-chlorite and carbonate

PR 20 - totally sericitized feldspars in a secondary

recrystallized quartz matrix.

12%is L

P

A R
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Systematic petrography

Samples PR 2 (DS 23 339); PR 3 (DS 23 340);
PR 4 (DS 23 341); PR 5 (DS 23 342)

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 23 344); PR 9 (DS 23 346); PR 10 (DS 23347)
' PR 12 (DS 23 349) '

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 af quartz.
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Samples PR 8§ (DS 23 345); PR i8 (DS 23 355)

Name - Strongly foliated sericite-dolomite-~siderite

secondary rock,

These rocks are composedqstrongly foliated streaky layers
and elongate zones of sericitic mica interleaved with
parallel discontinous veinlike zones of dolamite 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.

In plane light rare relict "streaky" structures can be
seen that are not unlike some features in samples PR 2- 4

P

A glassy acid igneous rock may thus be considered as the

A e TR L g g e 3 i
o R R N B R TARTR TR L A

most likely parent rock.

L)

Sample PR 6 (DS 23 343)
Name - Strongly cloritized glassy pyroclastic
Weakly cloritized zones 4 -~ 5 millimetres wide of

devitrified (now cherty quartz) glassy shard material are

separated by slightly thinner zones (2 -~ 4 mm) of very

L Shi : . .ﬁAl. .‘. . il
Pl g ,% ikt it Ll
(LW NI S R

pale green chlorite, minor sericite and carbonate. The
sericite and carbonate occasionally accompanied by a

trace of quartz and sphalerite form later "ptygma-like"

W
4% WP

G

veins, less than a millimetre wide. B
Except that the dominant alteration product is chlorite E
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 cherty

devitrification certainly indicates-that some of the glass

Ll | ~ssida acad
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Sample PR 22 (Ds 23 359); PR 23 (DS 23 360)
Name - Altered reworked acid tuffs

These samples consist of a jumbled mass of subrounded
graiﬁs of quartz and silicified shards set in a secondary
matrix. Sericite is an abundant component in the matrix
of both samples but carbanate and kaolin is als=o.

present in PR 22. Both also exhibit minor pyritization.

Sample PR 11 (Ds 23 348); PR 17 (DS 23 354)

Name - Strongly altered "silty" rocks of uncertain
pPrimary composition

These ;amples now consist.of silty grains of subangular

to rounded (sometimes elongate) grains of gquartz set

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

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

are somawhat 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 (DS 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 pvrite

--grains have suffered some resorbtion.

T T R

PRgth
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N :
I 4.22 BGR Hannover, den 29. 11. 1977 ?
' Annex 1 g
1 | :
: Betr.: Vulkanite Australien (Preussag Konzession) i

l hier: Mineralbestand %
' Bezug: Abt.-Nrn. 4/18001-023; R 24378-384 4
| . 3
i:§_

I ;
, £

An 7 ausgewihlten Proben wurde folgender Mineralbestand rént- 3

l genografisch bestimmt: }
l : é
_ Haupt- Neben- by 4

R PR komponenten komponenten Spuren ?fti

24378 11 Quarz Dolomit  Musk.(-Illit) Peldspat -3

Kaolinit Chlorit Alunit S

I Siderit g»
: 9 14 Peldspat Dolomit? |
I ) Quarz o
: 80 15 Quarz Feldspat Anhydrit £
Dolomit flusk.-I11it Kaolinit &

I Siderit  }
1 16 Quarz Feldspat DBiderit Pyris ’§

l | Dolomit Kaolinit Anhydrit? Chlorit #}
: ' : ' Musk.—Illigi
: 2 17  Quarz Huskovit Alunit Anhydrit %

l Dolomit Siderit Peldspat }
Pyrit £

Kaolinit %

l wx
3 18  Dolomit Quarz Anhydrit %

Siderit Peldspat 5

l Muskovit Alunit =~ &g
4 21 Quarsz Kaolinit Alunit E

Feldspat Calcit? Chloriv i.

I HMusk.(-I11it) Siderit 3
Pyrit %

I
~ 5
| = /

16
1 - T ;

)



2,

/R WA s
e e -II I-l‘rlll_ -!! l N EE TN BN I e Em EE EE .

146125
Annex 2 .
DDH Pin I No, ER Depth

1 6 m
2 16 m i
3 23.8 m ;,,
4 42,5 m ¥
5 58 m :
6 70 m
T 75.7 o
8 79 mn
9 82 m
10 99 =m _
11 116 =m -
12 103 m i
13 130.5 m ;
14 137.5 m,

' 15 141.5 o

) 16 : 147.8 m

17 ‘ 178.5 m
18 97 .5 m

DDH CP 3 19 "~ Erz aus Chester
20 179 m N
21 275.5 m i
22 576 m
23 foot wall schist
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Appendix 5

Drill Logs

E. Z. Drilling - Pinnacles

Contains Drill. Logs for Holes PP31, 34, 36, 39, u0,
41, 45, 46, 48, 50,
51, 52, 59.
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