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1. INTRODUCTION

This report contains details of the exploration carried out on
Exploration Licence 14/85, Mt Cattley, for the twelve months
ended 20 August 1991. EL 14/85 was originally granted for an
area of 47 sq km and has been subsequently reduced to 25 sg km.

During the twelve months ended 20 August 1991, the following
programme was completed:

Geochemical sampling of the Tasmanian Division of Mines
and Mineral Resources stratigraphic drill hole MXRD1
(total depth 750.5m). This drillhole was completed in
August 1990. The entire sub-Tertiary section of MXRD1
core below 184.6m was side grind filleted in 10m
lengths and analysed for Cu, Pb, Zn, Ag, Mn, Fe, Mg,
¢r, Ti, 2r, ¥, Nb, Ba, Ca, Na, K by Analabs using ICP
analysis (see details in Part 2).

A report on the geochemistry was prepared by Dr A.J.
Crawford of the University of Tasmania in November 1990
{see details in Part 2).

Downhole TEM surveying of MXRD1 was conducted in
November 1990 by McSkimming Geophysics and reported by
Dr J. Bishop of Mitre Geophysics (see details Part 2).

Sampling and geochemical analysis of core from
drillholes MCDD4 and MCDD5 was carried out by W.
Herrmann (see details in Part 2).

After interpretation of the most beneficial location, a
stratigraphic drillhole, MCDDé, was drilled to 798m in
June-July 1991 by Outokumpu (= proposed drillhole "B").

Geologically logging of core from MCDDé has been
carried out. Selected fillet grind sampling of the
core and geochemical analysis is currently being
conducted.
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Aberfoyle Resources have expressed an interest in joint venturing
into the area and are currently reviewing the data.

2. STRATIGRAPHIC DRILLING MCDD6

MCDD 6, a stratigraphic drill hole designed to intersect
correlates of the Que-Hellyer Volcanics interpreted to exist
beneath Tertiary basalt on the western limb of the Black Marsh
Syncline, was collared on 12 June and completed on 29 July 1991
at a depth of 798m.

MCDD & Collar co-ordinates: AMG 399200E/5404790N approx.
" azimuth : 315 deg. (AMG) {303 deg.Mag]
" inclination: -65 deg: RL: 670 masl

Summary Geolagical Log:

0-32%.2m Tertiary basalt flows, associated breccias
329.2-337.3 Unlithified and Lignitic Tertiary silt, sand and grevel; sub horizontally layered.
337.3-360.6 thinly bedded turbiditic grey to black siltstone with subordinate interbedded sandy

micaceous quartzwacke and felsic volcanic wacke. Younging up hole. Bedding trends
285 deg. (AMG) and dips 40 deg. to South.

340.6-364.0 Felsic volcaniclastic wacke, medium grained, crudely stratified.

364.0-383.3 Felsic pumiceous tuff-breccia.

383.3-387.9 - Mixed felsic volcaniclastic wacke and vitric tuffaceous siltstone.

387.9-400.1 Black siltstone. ’

400.1-529 Feldspar phyric andesite.

529 -616.8 Aphyric andesite

616.8-674.2 Feldspar phyric andesite.

674.2-676.3 Andesitic volcaniclestic wacke, medium to coarse grained and crudely stratified.

676.3-752.6 Andesitic breccia; medium to coarse grained mass flow type epiclastic and aute
breccias with scattered large blocks of aphyric ardesite.

752.6-7T98 Aphyric andesite, some zones of hyaloclastite and auto breccia.

798m ECH.

MCDDé intersected a sub Tertiary basalt sequence of turbiditic
siltstones, felsic volcaniclastics, black siltstone and andesitic
lavas, breccias and minor volcaniclastics which is substantially
analogous to part of the basement sequence in MXRD1 and which
appears to represent correlates of the lower part of the
Southwell subGroup, the Que River Shale and the Que-Hellyer
Volcanics.
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An andesitic wacke and approximately 60m thick group of andesitic
epiclastic breccias below it, are correlated with the "Mixed
Sequence" of the QHV which hosts both Que River and Hellyer
massive sulphide deposits. The "Mixed Sequence" was barely
developed in MXRD1 but its significant thickness in MCDD6 is
regarded as very encouraging.

Apart from minor sphalerite-galena-chalcopyrite in carbonate
veins near the top of the andesite sequence there is no
significant sulphide mineralisation or evidence of hydrothermal
alteration.

The core has been geologically logged and a preliminary
intefpretative geological plan and section has been prepared
(Figures 1 & 2). Selected fillet grind sampling of the core and
geochemical analysis is being conducted.
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APPENDIX:
SUMMARY DRILL RECORD - MCDDé
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SUMMARY DRILY RECDRD

Grea: Mt.Cattley, EL 14/8B3; Tas. Hole No: MCDD &
Drillad: 12 June — 29 July, 1771 Total Bepth: 793.0m
Cellar co—ordinates:
' AMG: approx: JI99200 E 5404720 N R.l..z ™&70m ASL
fzimuthsz 315 AMGs 03 Magnetic
Inclinaticnz -—&6% deg.
TR tSariveys: Depth (m) Azimuth (Mag.) Bip
S0 - ZIOELS -£5.5
100 04 —-£3.5
130 I02 -5Z.95
200 0GB ) —-&3
250 ' I08.5 ' -53
300 CO307.S —-&3
RASTS) a1 -53
400 I1i8 —-&2.5
430 317.5 -42.5
S0 17 —-&2
S=0 3i8.5 =41
&GO 320 ~5
&50 20 —50
TOO 323 L =595
730 2 -58
798 ‘ 23 —-SB
Drill Rig: Longyear 44 _
Contractor: Diamond Drilling Tasmania (F. Sharpg)
Drilling MNotes: . :
o HO core: 0 - 7Z2.8m
e ML core: 7I.2 - 728.0m

Drilling fairly straightforward except for zons
ot clayey, ovidiszd (Tertiary) basaltic breccia
at about 180m depths; this unit included some
plastic clavey tones which appeared to squeeze
in to the hole and required patient re—-reaming
whenever the drill rods were re-run.

1530% core recovery.

Class 12 Z2mm FVC casing to bottom of hole.

Logged by: W. Herrmann
Date: June - August, 1791
Target : Stratigraphic hole designed tg elucidate the

stratigraphic and structural interpretation and exploration
significance of andesitic volcanics previously intersected by
FanFin and DMMR sub basalt drilling bhetween Middlesex and
Reecroft Roads. Specifically to intersect correlates of the
Gue-Hellvyer Volcanics on the western limb of an interpreted
scuthwesterly plunging syncline west of MARDL.
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Summary Result =

MEDDS intersectad a sub Tertiary ba=zalt zeguence of turbiditic
zilistones, f=lsic volcocamiclastics, black siltstone and
andesitic lavas, breccias and minaor volcocaniclastics which 1=
substentially analogous to part of the basement s=quence in
MXEDL and which appears to rapresent correlates of the lower

- part of the Southwell =subGroup, the Gue River Shale and the

Cue—Hellyer Yolizanics., The Uue River Shale correlate (black
ziltstone) in MCODS is considerably thlinner, by a factor of
about 9,25, than in MYXRDI. Conversely, andesitic lavas and
breccias which overlie a distinctive thin unit of andesitic
volcaniclastic wacke and are tentatively correlated with the
vupper andesites and basalts af the Lue-Hellyer VYolcanics, are
sub=tantially thicker, by a factor of about 1.5, in MCDDA
compared to MXRDI. :

The andesitic rocks intersected do not contain {megascopically
apparent) hydrocthermal alteration or significant sulphide
mineralisation assembhlages.

Oriented core measurements of bedded sediments overlying the QLus
River Shale correlate in MCDDS, indicate that the bedding trends
about 285 deg. (AME) and dips at about 40 deg. to the south.

fobreviated Geological tog :

BCDD &

O~329.2m Tertiary basalt flows and associated brecoias.

BRF.R-EE7.E Tertiary =silt/sand/gravel.

SIT7.E- aO.& Turbiditic grey siltstone and :Jb Fdinate
internoedded wackes. EBedding trends about 2ZES
deg. (AME) and dips at 40 deg. to South.,

IEO.6-T64.0 Felsic wvoleaniclastic wacke.

F84.0-385.3 Felsic pumiczous tuff-breccia

‘83._ Z87.9 Mixed felsic volcaniclastic wacke anmd vitric
tuffaceous siltstone.

I187.7-400,1 Elack siltstone.

400, 1-529 Feldspar phyric Andesite

529 -6146.8 fippviric Andesite

L146.8-4&74.2 Feldspar ghyric Andesite

L74.E-EF7L. Andesitic volecaniclastic wacke, medium to coarse
grained and crudely stratified.

G7E. 732048 Andesitic Brecciay; medium to coarse grained mass

flow type epiclastic and autoc breccias with
scattered large blaocks of aphyric andesite.
75Z2.46-778 Aphyric andesite, some zones of hyaloclastite
and awto breccia.
728m ECH.
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MODD & Bealogical Care Log
W.Herrmann, August 1991
Depths
(m?
O-3327.20 Tertiary cover seduencasi
e
- 10.5 Weathersd brown Zlavey bazalt.
19.5- 19.1 DMivine phyric basalty pale grey, sparsely (30
: vesicular, occaisional clayey weathered zones.
19.1- 24.5 Weathered reddish brown vesicular basalt.
20.59- 47.7 Slassy vesicular basalt; brownish to dark

blacki=sh grey colour. Vesicles ~10% vol, some
parly filled with grey clayey material.
Intermittent zones of brownish onidation
throughout. .

47.7- S50 Qlivine phyric basalt: pale—dark grevy, vesicles
~AOY in upper im decreasing to “5% below.
Includes a {ew reddish oridised zon=2s but mostly

Tresh. 7
o93.0- 54,6 Olivine phyric basalt; similar to above but
. apparently a separate flow unit.
&4.56-173. 4 Sequence cof thin, mostly vesicular basaltic flow

units. Generally dark blackish grey, rather
glassy but sometimes olivine phyric in mare
massive sections. Vesicles variable 1™V3I0%,

. possibly indicating flew tops.

173.4-184.7 Easaltic wolcanic breccia.

Variable brownish and reddish {(oxidised) glasts
arnd lesser grey (unorxidised) clasts of mostly
gquenched glassy bazalt in a granular
=1 lty—-muddy—ashy maitrix. Clasts generally
S—3tmm, variabiy wispy/deformed angular or
syb-roundad, matrix supportsed with clast content
increasing downhele possibly indicating a graded
mass flow breccia unit. The upper part,
174-174.4m, includes s 40cm unit of fine grained
urplish grey volcaniclastic siltstone with
planar bedding intersecting at ™50 deg. to LAOC.
The unit overall igs rather ouidised and clayey,
particularly below 178m; this zone caused saome
croblems angd delays in drilling due to plastic
clay closing in on the hole.

1B4.7-174 Olivime phyric basalt; pale grey, fine gralned
and unoxidised except for narrow brown salvedges
to ceccaisional greenish grey clay/zealite veins.
Distinctiy magnetic. ’

194 -201.7 Ba=zaltic breccia. Fossibly a hyaleclastite,
variabkle fragment size upto SOmm, matrix cof pale
greenish grey amorphous looking clay/zeclite/?
rich matesrial. Variably oxidised.

201.7-210 Oliwvine phyric basalt; dark grey and rathewr
glassy, occaisionallily finely vesicular: fresh.
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Easaltiz oreccia, prebably hyaleoclastite.
Variable clast size upto Z0mm but usually <U0mm,
armgul 2 te subrounded mainly GF darlk glassy

Glivine phyvric basalt, some vesisular
zcoriacecus basalt snd occais lanal wzll rounded
venclithe of Fu+0l ultramafic peridotite in a
matrin of fine pale grey basaltic ash often
alter=sd to pale greenish/blue grey soDapy
clay/zeclite. :
Dl‘#lHL phyric basalt. Fale grev. massive, non
vasicular, accaisional wencliths of peridotite,
fresh and magnetic.
Eza=altic agglaomerate. Very fragmental, abundant
2mall and large {(to 130mm! angular to rounded
clasts of basxlt, generally matrix supparted in
Easaltic ash which in places has crude wispy
foliation suggestive of ash flow. Generally
rather porous and friable but stiil guite fresh
and distinctly magnetic.
Basalt; fine grained, dark grey, massive, non-—
veoigular.
Basaltic agglomeraie; similar to unit
2453275 Bm. :
Basalt; fine grained, dark grey, massive,
generally non-vesicular, occaisional rounded
Henoliths of coarse peridotite and vesicular
bdsalt; giztinctly magnetic.
Basaltic agglomerate; similar to unit
243.3-272.8m.
Basalty +fine grained, grey, massivey slightly
brecciated nesr base with rare clasts of balked
sandy sediment.

Unlithified silt/=sand/gravel. Dominantly =
rather massive dark grey carbonaceous mucdy silt
with mimor lignitic bands but locally pebbly and
wall stratifisd and sometimes graded f(with
facinmg uphole}l. Clasts are generally matrix
supportad, angular to rounded and consist of
semli weathered basement litheologies including
black siltsteone, pale grey laminated felsic
vitric tuff/siltstone and amygdaloidal andesitz.
A single core orientaticon survey at 231m
inrdicates the bedding is sub harizontal.

Cambrian? basement seguence:

Turbiditic grey siltstone.

Dominantly thinly hedded to laminated medium to
dark grey fine grained siltstaong., the paler
bands tending to be somewhat "cherty" possibly



imcluding some felsic vitric ask, i

with guite subordinats (10%) beds of medium
grained, pale grey sandy migacenus wacke. The
most substantial sub—unilt of wacke cfours at
2. E-IT%.7m ard there arz a few others to 120mm
thick bmtween 247,37 and IZ42.5m and near I58. 4m;
they are distinctly micacsous and contalin some
pale greenish feldspar grains sSuggesting a mixed
metasedimentary and felzic wvolcocanic provenance.

i mter]l ayered

"There i1s abundant facing evidence including

flame striuctures, locad casts, cross
stratificaticn and grainsize grading which
consistently indicates the facimg to be uphole.
The finer grained siltstone is generally well
hedded with consistent planar bedding
intersecting the core at angles from S0 tao BG
deg. tc LAOGC..

Messurements as follows: 70deg. ta LAGC

70 "
347,86 85 "
Io0.3 &1 "
352 &0 "
IZ4. 4 LD o
IS4 55 :
I59 50 .

357.7 BO "
F&0.4 &0 "

Crientad core specimens were obtained at
ard F55m and indicate bedding orientations
fcilows:

SEZm 1 strike 2990 (AMBE), dip 40 south;
Essm : LH EEF) " . i qS 1]

The rochk is wvirtually unminaralised apart from
traces of disseminated pyrite (and perhaps
chalcapyrita) most notably in the crarser wacke
layers and in zome of the darksr, slightly
graphitic, siltstcne beds. There are rars
narrow veinlets of white calcite at irregular
intervals and orientations, generally <1/m af
core, but these sre not aszocciated with
significant sulphide mineralisation.

The lower contact atr Z&0.&8m 1is sharp, planar ard
conformable o bedding and is marked by a lcm
thick band of mirved felcic velcanic/silty
sediment containing abeout 40% disseminated,
biebby pyrite.
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Felzic volcaniclashtic wache.

A crudely stratifiesd medivm grained felsic
epiclastic sediment composed of cryshals of
Creamy Lo greenish grey feldspar (1-Zom, L10-Z00)
snd clear grey often EL”edral guartz {(1-UCmm,
MTWY and occaisicnal wispy "fFiamme" of paisg
clive/apple gregnish sericitised pumige clasts

concalined in & mEdium grained sandy//=ilty grey
matrin of felsic wvolcaniz ash.  Fumics clasts
increase in the lowsr O.%m of the unit and the
lowser contact is essentislly tram=sitional over a
fow tens aof centimetres. Generally nmot well
sorted: the crude but regular stratificaticon is
identitied by cccaisional lcm bands of darker
grey crystal rich vitric ashy this banding is
parallel to a weak sutaxitic/compactiocn
focliaticon and to the Leddlng lamination in the
overlying silistone. )
Bedding/banding intersects the core at about &5
deg to LAOC,
AN ocrriented core specimen Trom 360.%Fm has
alliowed the following bedding ocrientaticn:
measuraments:

J&0.3m: strike 283 (AMG), dip 32 scuth;

I&50.7 " 290 " 5 v
Z61.1 " =00 . 35 0"
F61.3 " 290 " i3 0"

Felsic pumiceous tuff-breccia.

An unsorted and unstratiftied felsic spiclastic
rock compesed of preminent apple gresn coloured
wispy clasts, (fiamme) of gtz + feldspar phyric
sericitisaed pumices and sngular, irregular or
subrounded rigid clasts of grey to pinkish grey
fine grained glassy rhyolite-dacite supported iIn
& murey pale grey, silicescus ashy matrix. The
The clast size is rather variable frem 2-S9)mm
cut averages 10-20mm and they generally
ronstitute about 10-2Z0%W aft the voelumes increasing
to 20-E3% with increasing average clast size
towards the base of the unit. This rock
probably originated as a partly graded mas=s flaow
epiclastic depesit. The wispy fiamme define &
crude compaction feliation which intersects the
core at about &0 deg. to LAOC. A 12cm thick bed
of pale grey vitric tuffsceous siltstone at
Z231.7m exhibits thin bedding laminations which
interzect the core at &0 deg. to LACC.

The lower contact is fairly sharp and
conformable with bedding below but does nct
recressnt a major compositional chamge.

.
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A generally well stratified epiclastic wacke of
gszentially felsic volcanic campaosition and
sub—divizsible as follcows:

IBT.E-Z224 mediuvn grained pale grey falsic
volocarniczlastlc sandstone; bedding
intersects core akt ™S deg to LAGC.

Zg4 387 dominantly fine grained to almost

cherty thinly laminated grey to dark
grey tuffacecus silistone with thin-
laminae and cccaisicnal beds upto
i0Ocm thick of =sandier wvolcaniclastic
materialsy a few wispy gtz + feldspar
pumice clastz between 384-384.5m.
Bedding plames inpterssct core at
. 40-30 deg to LAGC.

Z87 =—3B7.9 sandy felsic wacke consisting of
feldspat and guartz crystals and
emall, often +lattened, lithic
fragments to 10mm in a pals grey
vitric/silicecus matrix with weak
plamar sutaxitic/compactiaon
faliation intersecting core at S2-50.
deg to LAGC.

The entire unit contains a trace K0.37%) of

disseminated pyrite and rare traces of brown

sphalerite in sccaisional carhanate veinlets

{(=g: at Z8&m) but is nmet figﬁ*%icantly

mineralised cr hydrothermally altered.

The lowsr comtact is very sharp but broken and
associated with a centimetre or two of grey
clayey pug 5ugges;1ng a mlnar ault comtsc
1m above the contact contains a few short
af moaderately intense fracture cleavage.
Elack siltstpone.

A fine grained darl grey to black siltstone,
locally rather massive but generally with fine
pale grev silty laminae defining the b=dding
planes. The orientaticn of bedding is slightly
variable : IBE.Zm 1 B0 deg to LARCC

I90.4 93 "
T9T & "
RE.2 TO "
I98.7 o5 "
9.5 subparallel to LAOC

tindicating minor
neai- the contact)

slumping
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The unit is generally not signifizantly
min=ralised but there are oococalsional thin
trzire of pyrite orvstals and frambeids uptco
20mm, usually subparallel ts bedding.

Felaspar phyric dndes

1he.

Senerallyy a Teldspar phyric edtrusive andesite

‘composed of moderately abundant (MIOW) stumpy

tabular phenocor
throughout =
grarnular/glas
massive, amyg

v=ts of plagloclase scattered
cale green/blue grey fine

sy matrix. The rock is variably
daleoidal, weakly flow structured or
4

Sl

AGCi, 1-410 "Fepperitic" andeszt1L brecciag
with irregular andesite clasts
partly matriy supported in a dark

grrey cherty silicecus base.
fndesitic qutcbrecciaﬁ" smal1 to
medium (upto 100mm) fragments of
andeszite {(40-530% vol.) in a
slightly paler andesitic matrix. A
oomm wide fracture vein at 4i16.2m
contains coarss crystslline pale
brown sphalerite and minor
chalcopyrite; there are occaisional
diseminated specks of pyrite (10.2%
vol) but the rock is otherwise nct
signifizantly mineraliaed.
Rndesitic "pepperitic’
hyaloclastite? breccia; angular to
irregular fragments of ande=site in
ki grey cherty silicscus matrin
aining mirmcr (MQ.S5W)
minated pyrite, many fragmsnts
zve gpaler bleached, perlitically
fractursed margins
Ardesitic autobthcia?: essantially
=imilar to interval 410-472m bot
rontaining short intervals of
massive coherent, somewhat
amygdaloidal ande=site. Frominent
amygdales first appear at abput
442m, gererally constitute about

410 432

n

I -4734.5

a
[N

a
t L':J

JuT]

o

is

it
ﬂJ

:l"l.-l-l"l

2-3% of vol. and consist of two
tyﬂed:
W malli, <IZmm, semi flattened or

+Qa drop shaped amygdales filled
with dark chlorite?; scometimes
defining a weak {flow ftabric,

¥ larger, Z2-10mm, rounded and
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spherical amygdales
white carbomnats,
. LOzally o Z-5%
macture velns
h and aw
colocuwr=d carbonate: one of these at
4Z7.8m contains coarse slugs of
galena ond minor chalcopyrite bot
the veins btherwise 8o not conbtain
significant suliphides,

47 —-52% Massive/pillowsed Andesite: feldspar
phyric angd amvygdalgoidel as abovs
but tending to be of massive
coherent or pillawed lavazs: pillows
identified by patchy light and darlk
colouration, zones of w=alk flow
tabric, hleached s2lvedges, and
(espmcially from 4%7-45%m) some
characteristic swirly patches of
dark cherby interpillow material

withh tyraces ({14 of pyrite.

Fatchily develcpeu jigzaw breccia with massive
vuggy carbonete intill occuwrs locally but is
devolid of Euljr de mineralisation. Carbkonate
veining and breccia F11) increases rather
sharply below Z00m and in the2 interval SOS-40GSm

robably averages airound 22 of wvolume although
guilte srraticalily develoged:; somes individual
vains are upto 2Z30mm tn1ch. Feldspars remain

v outilned and apparsntly fairly
uﬁaltered. The matrla CDTPG Ewt oF
1

Aphyric amygdalcidal Andesite.

S2%m marks & Talrly ahrubt change tao aphyric
andesitae but ptherwise of similar colouration
and amygcale type to that of the vnit above,
The andesite is generally pale grean/blue grey
with fime "grarmular" (devitrified glassy™

matrix with carbonate and chlorite? amygdales

locally abundant, wvariable +from 1-30% vol)
sometimes de.lnlng a wealk flow fsbric. The rock
appears to bz a pilllowesd lava with pales, massive
blocks and pillows, tending to be highly
amygdaloical nzar the margins, separated by
short zongs of darker "chloritic”" green grey
glassy? partly auto or hyaleoclazsticaelly
Brecciated lava.

L]
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145,.8m marks another abrupt chamge back to
feldepar phyric amygdaloidal andesits
mEgsscOplically simllar +o that above S29m.
Stumpy tabular euvhedral phsgnocrysts of grey
+iresh locking feldspar {(“Zmm, 3% wvol) =mall
rounded / ellipticel dark chlaorite? filled
amygdales (3% wvol) and sparser, larger whiis

b
carbonate filled amygdales cccur in a finme
grained or glassy pale green grey matrix. The
contact at £14.8m is sharp and associated with a
10cm thick deformzd bed? of zandy andesitic
wacke., This is wnderlain, down toc about &832m,
Ey an andesitic lava breccia, prcbhbably of
hvaloclastiec origin, in which small to medium
sized (11S0mm) often subrounded, elliptical and
flattened fragments of not very rigid loocking
amygoaloidal andesite are closely crowdsd with a
sparse interstitial, angular/shardy medium
grained grarmular matrix. EBelow &632m the rock is
alternately of coherent-massive andesite and
brecciated character with =sections uptc a couple
af metres thick representing either thin flows
or large blocks and pillows separated by more or
less {fragmental hyaloclastic? andesitic breccias
as zbave. '

White carbonate vaimns and bereccia infilling ar
prezent in patches, locally to 10W of wel. and
averaging perhaps 1Y% of vol., but ars not
associated with significant sulphide
minsralisation.

2

Gnde=itic wvolcaniclastic wacke.

This is s uniformly greenisi grey coloured,
medium Yo ccarse grained, crudely stratitied
sediment of essentially intermediate volcamic
derivation. The coarser "beds" of upto 2Ccm
thickness are composed of andesitic lithic
grains to about Smm grainsize and coccaisional
zlasts of 10-40mn diameter. The ratier '
imdistinct bedding appesars to be planar and
intarsects the core at about &2 deg. to LAOC.
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&7&.2-7352.48 fndesitic bireccia.

This a a consistently medium to coarse _
fragmental unit composed dominantly of aphyric
amygdaloidal andesite.

. THe upper part, above about &EUm, has a mass
= flow epiclastic. character with: small to medlumv,
T , .sized (upto SOmm) angular, 1rregular or . '

‘subreunded clasts e.-mlﬁed pale and * deri moetly

aphyric andesite, cempr151ng ‘about SO% Df the '

_ “rc:h_velume._.suppcrted Ana matrlﬂ’DF +1ne ‘

_gf_granular and/er.murly de v1tr1+1ed ande51t c
Egﬁfdetrltue ' S '

"'fiEelew 68ﬂm the rec _hae the,eppearante o¥'m1r
';andeeztlc 1ava breccia with rather abundant
+ragmente and blecPe ei pel '

'mater1a1 ‘and/a 3wh1te carbenaten.f_n”f

Form ‘of the dark: ¥ragment5 and the tendency toal
iJfgeaw Fit pattern in places, is euggeetlve c¥‘“
‘an origin as auta—breccxated 1ava “Awithy,
jﬁperhaps. local =uper1mpoe1t10n of h“draellc': e
‘V‘brecc1at1or and carbenate infill)y rather than g
;ma = ¥lew eplclaetlc depeextlon. _ '

'-The lowar part of the unlt below 74em, - S R
ressentially a Fa1rly 1ndeterm1nqte treneltlenal
Tone between the andesitic breccia ‘above and thE"
rather more Ceherent endeclte belew..fe,__u o '

White_carbenate veininq is common threugheut'the
unit, and locally intense; zone.of carbonate +
quartz veins of upto Z0cm thick in the.interval’
£96~-700m is associated with strong marginal to
semi—pervasive pale buff colouvred bleaching DF
_ _ the host rock which is, however. devoid of 1
S T elgn1f1cant sulphide mineralization. Elsewhereﬁ.,*~
’ L the andesite appears ta be relatlvely unaltered"
and unmtnerall ed : : : -

7_;_.e. 795 © . pphyric lueakly emygdaleldal) ‘Andesite

Th;e rock unit hae a more unlferm pale greenleh
grey celouration and cansists dominantly of
fairly massive coherent andesite lava or lava
pilleows bBut nevertheless includes numerous short
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secticns of medium graines fragmental
Myaloclastic and/or auitpg-breocciasted andeszite.

The coherent andesite 1= pzale greenish grey,
aph;.1” and containing Fairly SparssSly
distributed {(gene rall; 2% vol.), often semi
ali gheu amygdales cf the familiar two types:
it =mall, eliigtical, a2k

chlorite-pumpellyite? Fillsed amygales and:

1i) larger, rounded amygdales of whits carbenate
zometines =ta1r”d reddish By minors hematitse.
Hematite 15 alse present as =2 minor
constituent of the carbonate matrix in some
bireccia zones.

The interval 768.7-770m is gf hyalcclastite
breccia censisting ot sm3ll splintery/angular
fragments of aphyric andesite matrix supported
irnr a base ot pale grey mu.l} silicecus or
carbonate rich matarial.

Hemlow about 77é&m short sectiaons or blocks of
caoherent andesite are interspersed with zones of
fragmental character giving the impression of a
partly pillowed, partly avto/hyaloclastically
hrecciated flow unit.

The andesite in this unit generally appears to
be fresh and unaltered, wlithout signitficant
sulphide mineralisation spart from occaisicnal
specks and vesicls filling slugs of pyrite.

End of Hele
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1. SUMMARY

A recent stratigraphic drilling progran undertaken by the
Tasmanian Division of Mines and Mineral Resources has
substantlally contributed to litho—stratigraphic and structural
interpretaon of the largely Tertilary basalt covered Cambrian 7
sequences of the Ht.Cattley area.

It can now be confidently interpreted that the andesitic-
ba=altic volcanics of the spouthuwestern part of EL 14,85 are
correlates of the Que-Hellyer Volcanics which are known to host
two si1gnificant massive sulphide deposits. The correlates of
the Que-Hellyer Volcanics are considered to have empirically
high prospectivity for volcanogenic massive sulphide deposits.
In EL 14,85 they appear to be restricted to about 4km of strike
length and are entirely covered by Tertlary basalt estimated to
range from sixty to two hundred metres 1in thickness.
Possibilities for further exploration of this zone utilizing
geophysical, stratigraphic driliing and litho—geochemical
methods are discussed 1n thils report.

It 1is postulated that the dominantly felsic volcanic segquences
underlying the northuestern and southeastern parts of the
licence are correlates of the upper part of the Central Volcanic
Complex (of the Mt.Read Volcanics) similar to those of the
Mt.Block- Tullabardine area. These rocks are considered to have
lowish- moderate prospectivity principally 1in relation to the
presence of weakly lead-zinc anomalous mlnor black shale units.
These represent a lower priority target which could be further
investigated by extension of TEHM coverage, perhaps with the
GEFINEX system which has previously been proved to be an
effective black shale detector 1n this environment.
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2. ' INTRODUCTION

Exploratlon Licence 14/85 covers an area of approximately 25 adg.
km. 1n the Wt. Cattley - Surrey. Hllls district of nerthuestern
Tasmania ‘and 1s being explored f or volcanogenic base hetal
sulphide deposits by Outokumpy Exploratlon Australia P/L 1n
joint venture with Pancontlnental ‘Mining Ltd. (PanFin).

Thils report represents a compilation and discussion of the
results of gecloglcal 1nvestigatilons carried out 1in. the area
since the last comprehensilve ceport ¢f June, 1989; (Herrmann,
1988b).

That previous explcration repdrt discussed the results of sub-
basalt exploration and structural interpretations upto and
including the diamond drill testimg, per drillholes MCDD 4 and
MCDD 5, of two GEFINEX EM anomaliez which were subseguently
attributed to formational conﬁuCtors

Since then, major 1mprovement3 in the sub basalt structural and
litho-stratigraphic 1nterpretation have been enabled by
stratigraphic drilling carrled out by the Tasmanian Division of
Mines and Mineral Resources. The major part of this report 1s
concerned with these results and their implications for poasible
further exploration in the area.

Also presented are, previously unreported, geochemical analyses
of split core from representative sectlons of MCDDs 4 and 5.

3. TENURE

EL 14,85, originally granted for an area of about 47 sq km, was
reduced in 1990 to an area of 25 sqg km.
The licence expiry date 1s August 20, 1991,

4. MCDDs 4 and 5 : GEOCHEMICAL RESULTS

Although ﬁegascoplc logging of core from drill holes MCDD 4 and

5 had indicated a virtual absence of sulphlde mineralization 1in

the former and mainly weak veln style mineralilzation 1n the
latter, limited geochemical analyses were carried out as a
routine check.

A total of 45 samples of 1/2 sawn core were analysed. These
were mostly of one metre lengths spaced at intervals of about
ten metres downhole, with slight adjustments 1n sSome cases to
ensure that the sampled metres did not cross lithological
boundaries. In this way, "Fepresentative" samples of all m&ajor
lithotypes were obtalned at fairly regular intervals doun the
holes.

A
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The =samples were analysed by ANALABS, of Burnie, for the
following elements:

Cu, Pb, Zn, Ag by method 101 (4AS)
Ba by method 401 (XRF)
Au By method 308 (30g Fusion/AAS)

The sample numbers, depth 1ntervals and analytical results are
tabulated in the "Summary Drill Records" for MCDDs 4 and 5,
included here as Appendix I.

The 25 samples from MCDD 4 indicate that gold and silver are
conslstently below detection limlts and base metals are
generally at low background levels with most lead and zinc
values belou 200ppm and peaklng at 205ppm and E670ppm
respectilvely.

These results tend to confilrm the essentlally unmineralized
nature of the 7120m thick sequence of turbiditic micaceous
greyuackesslltcstone and interbedded felsilc pumiceocus tuffs,
breccias and epilclastic sediments intersscted by MCDD 4.

In MCDD S5 that part of the seguence intersected above 210m depth
shous rather more geochemlcal character with lead and zinc
values ranging upto 0.82% and 2.8% respectively.

The group of 14 one metre length samples of (unoxidilsed) core
between 11%9m and 203m (excluding the sanple from 126.6-198.7m)
have mean lead and zinc values of 870ppm and 118Cppm
respectively but wilth copper levels remalning below 100ppm and
gold and silver below detection limits. This relatively high
background level of lead and zinc appears to be attributable to
the uwidespread but minor vein style mineralilzatlon reported 1n
the core logs which has been 1nterpreted (Herrmann, 1888a) to be
of late or post tectonlc, possilbly Devonlan, origin.

The Zinc Ratios [100Zn/(Zn+Pb)] of these 14 samples range from 3
to 88 with a mean value of 73 and standard deviation of 22.
Although this mean 13 within the characteristic range for
volcanogenic masslve sulphides {(Large and Huston, 19886) the
standard deviation 18 rather high suggesting that 1in this case
the Zinc Ratio data 1s equivocal or perhaps reflecting the =mall
sample population.

Sample Number A104533 from the itnterval 136.8-198.7Tm 1s
exceptional in that 1t contalns about 0.2% Cu, 0.25% Pb, 2.8%
Zn, llg/t Ag and a trace of gold at 0.03grs/t. This 1s from a
"band" of black cherty mudstone contalning upto 20% pyrilte and
lesser sphalerite, galena and chalcopyrite which 1s one of three
narrow bands of semil massive sulphildes occuring within cherty
vitric tuff between 188m and 127m. The crudsly layered,
possibly bedding concordant, nature of the sulphlides and <the
high zinc to lead ratio suggests a possible syngenetic orlgiln
for this mineralization.
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5. STRATIGRAPHIC DRILLING

During August 1982, the Tasmanian Division of Hines and Mineral
Resources (DHHR! proposed a programme of further sub basalt
stratigraphic drilling to elucidate the structural and
litho-stratigraphic interpretatlon and exploraticn significance
of andesitic volcanilcs previously intersected 1n PanFin’'s drill
holes MCPD 1,2 & 3 between Beecroit and MHiddle=zex Roads.
Petrographic and geochemical studies of these rocks by
Dr.A.J.Crauford {summarized in: Hertmann, 198Sb) had indicated a
likely correlation with the footuall andesites of the
Que-Hellyer Volcanics although the structural/stratigraphic
interpretaticn favoured at that time suggested that they could
represent a younger phase of andesitic vulcanism at a higher
stratigraphic level withiln the Southuell Subgroup.

In consideration of the exploration value of the proposed
stratigraphic drilling 1t vwas agreed between the DMMNR and PanFin
that the latter would arrange and provide:

geological 1nput 1nto the planning of the drilling,
PVC casing,

dowunhole TEH logging,

side grind sampling and assaylng of drill core,
geochemical assay data to the DHMRE to be treated as
Open File Data.

The drilling, to be carriled out by the Drilling Section of the
DMMR, was planned to proceed 1n tuWo 3tages:

1. Drilling of a short "orientation" hole near MCPD 1 1in
order to obtain oriented core from which to determine
the direction of dip 1in bedded greywacke, previously
intersected in MCPD 1 and consildered to underlie the
andesailte.

2. Drilling of a second "atratlgraphilc" hole to achelve
maxXimum lntersection of the prospective andeslte
sequence ATt a location determined according to the
results from the orientaticn hole. [Two possible hole
locations had been suggested by Herrmann, 18889b, but
determination of the direction of beddlng dip at
MCPD 1 was a critical factor 1n choce of
alternatlve.)

¥} XK M M X

5.1 Drilling Eesults

The first stage orilentation hole was drillled 1n August-September
of 1988. It was collared about 40m east of MCPD 1, inclined at
about 70 degrees to the west and drilled toc a depth of 138.2m.
The hole passed through the base of Tertlary basalt at about 88m
and then intersected a sequence of (uweathered) vesilcular
andesite, felslc fragmental mass flouw/tuffi and bedded greywacke
siltatone identical to that of MCPD 1. Core orientation
measurements (enabled with gear generously lent by A.McNeill of
Aberfoyle Exploration Ps/L) indicated that the bedding 1in the
greywacke was upright and dipped at about 35-40 degrees to the
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south east, (J.Pemberton, pers. comm.). This finding supported
the structural 1nterpretation of a probably south plunging
synclinal axi1s between MCPD 1 and MCDD 4 as previously
speculated in Figure 2 of Herrmann, 1988b.

Accordingly, the DMMR desgned the stratigraphic hole to be
collared about 1200m south of HCPD 1, to be drilled with a steep
incllnation on a north northeasterly azimuth to intersect the
sequence close to the axis of the interpreted syncline.

Due to various delays on drilling rig and crew avallability this
hole, designated MXRD 1, was not commenced until Harch 1990 at
which time 1t was precollared by percussion drill to a depth of
78m. Coring uas commenced 1n late April and terminated at a
depth of 750.5m in August 1830.

After passing through the base of Tertiary basalt at 184.8m
depth the hole 1ntersected a sequence (downhole) of turbiditic
siltstonesgreywacke and felsic pumiceous tuff/breccla separated
by an intrusive s1ll1? of dolerite, a 50m thick unit of black
slltstones/shale, underlaln by twoc major "andesiltic" extrusive
units of a total thickness of about 2%0m, 1n turn underlailn by a
serles of turbilditilc greywacke and siltstone Intercalated with
mincr felsic pumiceous tuff and volcaniclastic sediments.
Depositional structures in the turbidites indicated that the
seguence was youngling up the hole and a single core orilentation
shot at 214.5n (carried out by the writer with downhole tools
kindly lent by S.Richardson of Hellyer Mining Ltd.!) indicated
the approximate orientation of bedding to be: Strike 325 deg.
(AMG) and Dip 40 deg. to the southwest.

A geologlcal log and Summary Drill Record of MXRD | i1s included
here as &ppendix II.

Interpreted geologilcal long, obligque and cross sections are
presented as Figures 3,4 and 5.

The locaticn of MXRD 1 and sub Tertlary basalt traces of the
ma)Jor basement units {interpreted from the sections and other
drilling data) are shown 1in plan on Figure 2.

The sequence intersected by HXRD 1 bears consilderable
lithological and sequential simllarities to that of the
Que-Hellyer area and 1t was apparent by the time the hole had
reached 400m depth that a direct litho-stratigraphlc correlation
was likely. Thils has been strongly supported by Dr.Crawford’s
interpretation of the MXRD 1 geochemical data (Crawford, 18990;
included here as Appendix IV) and there now seems to be
consensus amongst geologists familiar with the results that this
1s the case.

5.2 MXED 1 Drill Core Geochemistry
The entire sub Tertiary basalt section of the HXRD 1 core, belou

184.6n, was side grind filletted with sampling runs keyed to
lithological boundaries but otherwilse of 10m lengths.
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Duplicate samples were taken every tenth sample and thres
external standard samples (of material provided by Aberfoyle
Exploration P/L) were 1ncluded 1n the batch. Thils provided a
total of 81 samples for geochemlcal analysis.

The samples were analysed by ANALABS for ths followilng elesments:

Cu,Pb,Zn,Aag,Hn,Fe,Hg,Cr,T1,Z2r,Y,Nb,Ba,Ca,Na,K by Method 201
(ICP-0ES)
Au by Method 3089 (30g fuslon/AAS)

Included 1n this report as Appendix IIl are:
a) a list of sample numbers and respectlve depth
intervals,
b) analytical results
{ANALABS Report No. 999.66.08.07388)
c) a list of "expected" ranges of values for the
Aberfoyle standard sample material.

Although 1t 1s apparent that the ICP analytical method produced
systematically low Zinc results (see also Appendix III-c) the
geocherical data tends to conflrm the core log obaervation that
the sequence intersected 1= relatively unaltered and essentially
unmineralized. Gold and silver values are generally at or close
to the lower detection limlts whilst copper, lead and zinc are
generally belou 200ppmn with the latter two occalsilonally rangilng
upto about 500ppm.

The geochemical data was assessed by Dr.A.J.Crawford and his
report 1s included here as Appendix IV. Although finding sone
disadvantages with the ICP analytical method (auch as the
suspiclously low Fe,HNg,Cr values and absence of P205 and LOI
data) Dr.Crawford was able to geochemically subdivide the mafic
volcanics (megascopically logged,ag;"andesites" by thls wrilter)
into five chemical-stratigraphic uﬁ?%s. He consldered that the
upper four units (2 to 5 of Crawford, 1890) from 360-525.2m depth
had geochemical characteristilcs simllar to the Hellyer basalts
{wuhich overlie the orebody there) and the lower unit (6) from
530- 597.8m depth was chemically similar to the Que Footuall
Andesites of the Que-Hellyer Volcanics and also to the andesites
previously cored in HCPD 2.

Overall, Dr.Crawford concluded that the MXRD 1 sequence could be
confidently correlated with that of the Que-Hellyer area. These
findings are consistent with the conclusions drawn from his
earlier petrographic and geochemilcal studies of andesites
intersected in HCPD=s 2 and 3, (Crawford, 1988)

It also appears that the turbiditic sediments 1n the upper part
of the hole, consldered to be correlates of the Southwell Sub-
group, and those of the louwer part of the hole, which must be
correlates of the Animal Creek Greywacke, can be geochemilcally
distinguished by the high Ti1 and Fe and low Cr levels ocf the
former.
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5.3 Dounhole TEM Survey

MXRD 1 was cased to the bottom of the hole with 32mm Class 12
PVC pipe to enable douwnhole TEM logging.

The =survey was carriled out 1in November, 13990 by HMcSkimming
Geophysics u=sing a SIROTEM Mk 2 system unr the supervision of
Dr.J.Bishop of Mitre Geophysica. Dr.Bishop's report on the
survey detalls and interpretation is included here as Appendix
v, {That report refers toc the DHMR stratlgraphic drill]l hole as
HEB1 which was the original name applied by the drilling crew to
the core boxes but was later changed to HXRD 1 by geologlsts in
the DMHR.)

Dr.Bishop's interpretation of the TEM data i3 that no
significant responses uere recorded in logging the hole. Weak
responses were recorded around 180m and 350m depths colnciding
with and attributable to unconsclidated sediments near the base
of Tertlary basalt and the weakly conductive black shale unit
respectilvely.

These results are conslstent with the core log observation of a
lack of significant sulphlde mineralizatlion or hydrothermal
alteratilon 1n the hole and results of the previous PanFin
surface EM-37 survey which apparently did not detect any
responses attributable to sulphide bodies or the black shale
unic.

Steve Collins, of Arctan Services 1n a nid 1990 memorandum to
Outokumpu, (Collins, 1990; reproduced here as Appendix VI) has
suggested that 100m dipole-dipole IFP surveys or late time TEH
data, 1f availlable, might be useful for mapping the sub bazalt
trace of the black shale unit. Petrophysical mneasurements of
four samples of the black shale from MXRD 1 (in Appendix V)
indicate that the lithotype does have a significant IP effect.

6. LITHO-STRATIGRAPHIC AND STRUCTURAL INTERPRETATIOMN

The recent two hole stratigraphilc drilling programme undertaken
by the DMMR has contributed substantial information to enable
improvements in the 1nterpretation of sub Tertilary basalt
stratigraphy and structure.

Oriented core samples from the redrill of HCPD 1 and from MXRD 1
support the interpretaticon of a south southuwesterly plungilng
axls which 1s aligned with and most likely continuous with that
recognized by surface mapping further north at North Cobbers
Road and 1n river exposures near Black Harsh Road. In the
latter area the synclinal axis appears to have a shallou
northerly plunge.
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MXRD 1 has wvirtually confirmed the correlation betwuesn the nmafilc
valcanics there and the Que—-Hellyer Volcanilcs, {(QHV). This
requires a major revision of the previously accepted
interpretation that all of the volcanic rocks and assoclates of
the Mt.Cattley area were correlates of the Southwell Subgroup
(SSG) which overlies the Que River Shale (QRS), further s=south.

In particular, the turbiditic greywackes underlylng the QHV
correlates 1in KCPD 1 and HXED 1 must be regarded as correlates
ocf the Animal Creek Greywackes (ACG) which underlie the GQHV 1n
the Que River-Hellyer mine areas. The simplest structural
interpretation 1mpliles that the sediments exposed at North
Cobbers and Black Marsh Road areas are also correlates of the
ACG.

The occurrence of felsic pumiceous tuffs, volcaniclastics and
Jumble brecclas i1ntercalated with turbilditic sediments 1in the
ACG correlate at the bottom of MXRED 1 1s an i1dentical
lithological associatilon with that intersected 1n MCDD 4
although 1n the latter case felsic pyrosepl clastics are
somewhat more abundant; both sub segquences face to the south
west and I reasonably confidently interpret that they are
depositionally continuous, as depicted in Figure 3, probably
with MCDD 4 lying scmewhat stratigraphilcally louer than the end
of MXRD 1.

Further east, the relatilonshilp between sequences cored 1n MCDD 4
and MCDD 5 1s more obscure since the holes do not overlap, the
critical Leven River section immediately north of the
Intersection of Cobbers and Upper River Roads 13 covered by
Tertiary basalt and I have not had an opportunity to examine the
likely contact zones on the Leven River - Cattley Creek divide
or 1n the river sectlon 1mmedliately dounstream of theilr
confluence. However, the follouing polints of evidence are
avallable:

¥ the contact between turbiditig greywackes and felsic
pyro/epiclastics (unlits Cdg and Cdts of Pemberton and
Vicary, 1888) 1in the Leven River belou 1ts confluence
with Cattley Creek appears to be conformable with both
units facilng uest.

* the seguence 1n MCDD 5 faces northwest and could
concelvably be on the eastern llmb of the major syncline
trending through MXED 1.

X exposures in the Leven Rilver basement window near Upper
River Road are dominated by felsic, graded coarse to
fine, massflow type pyro/epiclastics and thick cherty
vitric tuff-siltstone units with some feldspar phyric
rhyolitic lavas, lava breccias and two types of felsic
porphyritic intrusives. The sequence here appears to
dlp and face weat to northuestward and the mass flow and
cherty vitric units are lithologically 1identical to
those of MCDD 5. Depositional continuity between the
river sequence and HCDD 5 seems most likely.
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¥ the smaller basement wlndow 1n the Leven River just
north of Basin Road exposes similar cherty vitric
tuff-silt=atones at 1ts northern end which are succeeded
upstrean (southward) by a southeasterly dipping and
facing group of felsic pumiceous tuffs, felsic
lithicuwackes and volcanlclastic sandstonessiltstone 1n
turn succeeded, upsatream and up stratigraphy, by (rather
strongly cleaved} slaty mlcaceous siltstone which are
intruded ? at the southern end of the window by
rhyolitic fine grained quartz porphyry.

On the western sl1de of the major MXRD 1 - Cobbers Road syncline
a simllar arrangement cof lithotypes ococurs 1in:

* the HMeduway River where a south east facilng sequence of
turbiditic micaceous greyuwackesslltstone with
intercalated felsic eplilclastics and pumiceous breccilas
is underlaln by felsic cherty vitric tuff-siltstones and
crystal tuffs.

¥ OSBDP 14 where the basement lithotype 1ntersected
immediately below the Tertiary basalt/sediment cover 1is
a medium grained micaceous greywacke (248.9-250.8n)
which 1s succeeded down hole by a complex, upward facing
sequence dominated by felsic cherty vitric
tuff-si1ltstones, felsic mass flow brecclas and a
feldspar phyric rhyolite extrusive unit. A summary core
log of SBDP 14 13 included here in Appendix VII. (The
0.89m section of greywacke 1mmediately below the Tertiary
cover 1s succeeded douwnhole by a 2m zone of puggy and
broken core with substantial core loss which raises the
possibility that the greywacke represents a large
floater lying on the Tertlary erosion surface; [ can’t
discount this but prefer to regard the greywacke segment
as representing the very base of the ACG correlate 1in
the core of the syncline and the broken/ puggy zone as
an indication of selective Tertlary weathering along the
contact or perhaps a faulted contact or minor fault
diplacement along a depositional contact.)

From these several cohservationsa, on both asides of the
syncline, it i1s apparent that turbiditic micaceous greywacke/
siltastones with 1ntercalated felsic tuffs, volcaniclastics and
pumniceous jumble brecclas which can be reasonably correlated
with the ACG are consistently underlain by felsic volcanic
assemblages dominated by cherty vitric tuff-silltstones, tuffs,
nasz2 flow breccilas and some feldspar phyric rhyoclitic extrusivesa
and 1intrusilve porphyries. ERepresentatives of thils assemblage
occurring in SBDP= 14 and 15 and 1n the river basement windous
have considerable (megascoplcally recognizable) similarity to
the felsic rocks of the Tullabardilne area (1in Pancontinental’'s
forwer EL 42/85 -~ Lake Mackintosh) which have been assigned to
the "youngest units of the Central Volcanic Complex" (CVC),
(HcNeill and Corbett, 1989). On this basis, and thelr position
stratlgraphically beneath correlates of the ACG, I propose that
the felsic volcanic assemblages of the Mt.Cattley area are also
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correlates of the CVC. It may be argued that the similarity of
intrusive porphyries 1n both areas 13 not evidence of
lithostratigraphilic correlatlon, since the 1lntrusives may be
younger than the hosts 1in both area, but the close similarity of
the gquartz-feldspar-bilotite porphyry in SBDP 15 to fragments in
rhyolitic breccias 1n SBDP 14 suggests a co-magmatlc
relationshlip.

The indicatilons from the river exposures are that the contact
between the upper CVC correlates and the ACG correlates, 1n the
Mt.Cattley area, 1s essentially conformable. Although somewhat
transltional, as 1ndicated by the felsic volcaniclastics and
tuffs intercalated with the turbildites, the boundary
nevertheless seems to be abrupt in that where they are present,
the turbidites seem to be dominant whillst in the underlying
felsic volcanics there seems to be a virtual absence of clastic
sediments of exotic provenance apart from failrly thin units of
black shale as occur 1in MCDD 5 and SBDP 14. For mapplng
purposes, I propose that the boundary between ACG and upper CVC
correlates occurs at the base of the lowest micaceous greywacke
unlc.

This re-assignment of the felsic volcanic assemblage of the
Mt.Cattley area, from Southwell Subgroup tc upper CVC
correlates, removes the need to invoke a major fault structure
as hypothesised by Crawford (1990) and Herrmann (1990a). The
local structure, I now envlsage, can be simply accomadated by
ACG correlates occupylng the core of the fairly open HXRD 1
—-Cobbers REoad syncline, with underlying upper CVC correlates
extending away to the north west towards Two Hummocks (perhaps
wilith an enticlinal hinge 1in that direction} and to the south
east where they are folded in a rather tight anticline with the
axis running along the Leven River through the Basin Road and
Upper River Road windouws. The greywacke/silltstone unit exposed
at the eastern end of the former window and near SHELL'®s driil
hole CRD 88-1 1s probably continucus and probably represents the
lower part of the ACG correlates on the east flank of the Leven
anticline. I'm not familiar with the exposures east of thils
greywacke unit nor the area northwards to Cattley Creek and
beyond so the following comments are highly speculative.
However, 1f the aforementioned greyuwackessiltstone unit 18 a
lower ACG correlate then there are three possibilities for the
strlp of apparently mainly felsic volcanics betueen the
greyuacke and the east facing (?) volcanlclastic conglomerate
Tyndall Group correlates (TGc) and overlying siliciclastic
Denison Group correlates (0Oc) to the east:
* the strip comprises a continuous, east facing and
remarkably thinned sequence egquivalent to the ACG, QHV,
QRS and SSG.
¥ there 1s a major fault discontinulty with west side up
displacement juxtaposlng ACG correlate with upper SSG or
possibly TGc correlates.
* The TGc correlates rest wilth transgressive unconformity
on, perhaps tightly folded, correlates of ACG, S8SG and
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maybe upper CVC.

Under this structural/stratlgraphic interpretation QHV
correlates, within EL 14/85, appear to be restricted to the core
of the southerly plunging synclinal fold outlined by MCPDs 1,2,3
and MXRED 1; a strike length of about 1s 1nferred for the sub
basalt trace of the QHV.

The western lilmb of thils fold 1s largely inferred by the
southeasterly dip indicated by the single orilented core
measurement obtained during the DHMR redrill of MCPD 1. The
strike of this western limb 1s wvirtually unconstralned except by
Aberfoyle's dri1ll holes HAC 20 and HAC 22 which, according to
anecdotal informaticn, Intersected SSG type felslic pumiceous
tuffs and breccilas and therefore are probably 1in a stratigraphic
position above the QRS correlate.

Quite recently, (Herrmann, 1880b), I was falrly convinced that
the eastern limb of the syncline was fairly well constralned by
SBDP 10. This vertical hole drilled through the base of gravels
and clays underlying Tertlary basalt at Z48m and then
intersected a non stratifiled unit of felsic pumiceous/lithic
breccla to 316.3m, passing on into felslic pumicesous tuff
interlayered with fine grained cherty vitric tuffaceous
=1ltstone to the bottom of the hole at 321.1m. Thils sequenhce 1s
lithologically simlilar to the units lying between the base of
the dolerite and the top of the QES correlate in MXED 1 which
leads re to suspect that SBDP 10 was termlnated only a few
netres above the QRS correlate.

However, the SBDP 10 lithotype= are also disconcertingly
similar, in a general sense, to the felsic breccias and cherty
vitric tuffs which I have postulated are correlates of the upper
CVC as typilfied in SBDP 14. In consideration of the relatilve
proximlity of postulated upper CVC correlates, with a
southwesterly rather than south south westerly strike trend, 1in
the southern basement windouws of the Leven River there 1s a
possibilitcy that SBDP 10 intersected upper CVC correlates.
Observations which present relatively weak arguments against
thls correlation are:

M¢‘\GEM X the upper CVC ? breccia units in SBDP 14 are relatively
R
N\

thin, mostly under 20m and never exceeding S0m 1in
(dounhole) thickness whilst that of SBDP 10 appearas to
have a minimum true thickness of 50m.

% the pumiceous clasts in the felsic breccila of SBDP 10
are typilcally prominently gquartz and feldspar phyric,
identical to those of the unit underlying the dolerite
in MXRD 1 but rather contrasting with the dominantly

e feldspar phyric pumiceous clasts 1n breccias of SBDP 14.
The distinctive quartz-—feldspar-bilotite porphyry of SBDP
15, which occur as clasts in brecclas of SBDP 14, are
not evident 1n breccilas of SBDP 10 and MXRD 1.

Even more alarming 1s the possibility that the =mouthwestward

projection of the sub basalt trace of the Leven anticlinal axis
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passes to the north of SBDP 10 which could locate the hole 1in
S8G correlates on the southeastern llmb of the anticline. Both
of these cases would 1mply that the MXRD 1 syncline is quite
tightly appressed with the trace of the QRS on the esastern limb
having a south westerly trend and lying perhaps a kilometre uest
of SBDP 10.

T. DISCUSSION OF POSSIBILITIES FOR FURTHER EXPLORATION

On an empirical litho-stratigraphilc basis the correlates of the
Que-Hellyer Volcanics (QHV), which have been found to occur
under Tertlary basalt cover 1n the southwestern part of EL
14/85, are consldered to have high prospectivity for
polymetallic volcanogenic massive sulphide deposits. However,
the prospective sequence 1s covered by Tertlary basalt estlimated
to range betueen 60m and 200m in thickness which substantilally
reduce=s the findabillity of any deposlts 1in this area and must
discount the subjlective prospectivity ratlng to, perhaps,
noderate.

Under the latest regilonal litho-stratigraphic/structural
interpretatlon postulated in the preceding chapter, substantial
parts of the northuestern and scgutheastern areas of the licence
are underlailn, agaln mostly under Tertiary basalt cover, by a
felsic volcanic and intrusive assemblage which appears to
correlate with the upper part of the Central Volcanic Complex
(CVC} as exposed in the Ht.Block-Tullabardine area. These rocks
are not known to host economically significant volcanogenic
deposits. In the general Ht.Cattley area these possible upper
CVUC correlates i1nclude minor black shale units; for 1nstances:
in drill holes MCDD 5, SBDP 14, and CRAE's CN 1 and at Two
Hummocks. Such black shale unilts occurring within dominantly
felsic volcanic assemblages could, under the volcanogenic model
0of ore depositilon, be regarded as potentially favourable host
horizons for VHS deposits. The subj]ective prospectivity rating
for these rocks could therefore be moderate, with the Tertiary
basalt factor reducing this to, perhaps, lowish-moderate.

The interpreted correlates of the Anlmal Creek Greywacke (ACG),
Southuwell Subgroup (35G), Tyndall Group conglomerates (TGc) and
siliciclastic Owen Conglomerate (0c and Ocu), which appear to
underlie the remainder of the licence, elsewhere are not knoun
to contaln ecconomically significant volcanogenic deposits and on
an enpirical basis I estimate a fairly louw prospectivity for
these stratilgraphilc units.
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Whatever subjlective callbration 1s applied to these empirical

‘prospectivity ratings 1t seems that, at thils stage of

exploration, the stratigraphilc divisions 1nterpreted for EL
14/85 can be ranked for VHS prospectivity as follous:

highest - QHV
upper CVC
QRS
536G
ACG
TGc
louest - Oc

The QHV correlates seem to be restricted to about 4km of strike
length, folded about a south southuesterly plunging synclinal
axils, 1in the scuthwestern corner of EL 14/8%5 as indicated on
Figure 2.

The thickness of Tertiary cover over thls zone appears to be 1n
the range 80 to 200m. Most of the eastern limb of QHV
correlates has been coversd by the 1887 EN-37 survey for which
the transmittlng loops appear to have been appropriately located
for good electromagnetic "coupling" for stratiliform conductors;
(Collin=, 18990; Appendix VI). The extent of EHM-37 coverage and
zones of good coupling are portrayed on Filgure 9. The northern
nose of the fold has been covered by a couple of lines of EH-37
but coupling was not good for the uestern part of the hinge
zone; the maj)or part of the uwestern limb, “2km of strike
length, has not been covered by TEHN.

The indications to date, from megascopic geological drill core
logging and litho-geochemlcal data, are that those parts of the
QHV correlates intersected 1n MCPDs 1,2,3 and MXRD | are not
s1gnificantly mineralized. However, Crauford (1989) observed
that the andesites in MCPFD 2 had suffered pervasive sericlte +
carbonate alteration of considerably greater 1lntenslty than 1s
normally assoclated with reglonal burial metamorphlsm as seen 1n
the Ht.Read Volcanics but more typilcal of alteration around the
Que River deposit. No petrographlc study of the MXRD 1
intersection has been possible to date.

Posailbilities for further exploratilon of the QHV correlates in
EL 14/85 are:

1 extend TEH coverage over uestern limb of syncline and
follow up by drilling any conductlive targets.

11 100m dipole-dipole survey 1n attempt to map the QRS
correlate as suggested by S.Collins, (1520) and follow
up by optimized stratigraphilc drilling. There are sone
doubts about the effectlveness of IP through possibly
chargeable Tertlary basalt and some doubts about 1ts
cost effectilveness 1n comparison to the more definltive
? technique of blind stratigraphic drilling.

EM-37 apparently did not detect a conductlve response
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attrilbutable to the QRS correlate on the eastern limb
and DHEH in MXRD | rscorded only & weak response from
this unit. The 30m thick black shale unit 1n HCDD 5
similarly gave only a weak response in DHEHM survey
whereas the original interpretation of the GEFINEX data
(Hattula, 1288) indicated the presence of "a highly
conductive body". Thilsas suggests that GEFINEX may be a
very good detector of black shales beneath basalt cover
and could be a better substitute for IP 1n trying
S5.Collins' mapplng concept.

111 systematlc wide spaced stratigraphic drilling and
routine dounhole TEM surveyiling around the postulated
fold structure wilth systemaric/co-ordlinated detalled
litho-geochemical, petrographic and 1sotopic studies (as
distinct from the previous rather ad hoc studles) to
identify any stratigraphic or alteraticon/minerallzation
trends which might point to VHMS deposits. Thils should,
soon, 1include detailed litho-geochemical, petrographic
etc. study of HXRD 1 and review of MCPDs 2 and 3.

I favour a concurrent or sequential combination of possibilities
1 and 111.

Figures 2 (plan) and 7,8 (sections) show suggested locations for
two stratigraphic drill holes, A and B, which I have designed to
test the andesitic parts of the sequence approximately one
kilometre along strike from HXED 1, respectively on the eastern
and wesatern limbs of the fold.

It 1s consildered that the 1 km spacing 1s a reasonable atarting

point for the following reasons:

1. A hypothetical 10 mi1llion tonne stratiform VHS deposit could
have approximate dimensions of 300m x 300m x 20m thick. I
have made a very brief review of descriptions of the
alteration zones associated wlth known Tasmanian deposits of
this type and 1t seemns that the peripheral
quartz~sericite-pyrite alteration typically extends sone
200m laterally from the ore or footwall stringer zone
position. & hypothetical diameter for significant footuall
alteration could therefore be around 700m. Since most of
the Tasmanian deposit=s seem to be elongated in the strike
direction, the alteratlon zone dilmenslon could be well be
greater than 700m along strike.

Dr. Bishop has advised (pers. comm.) that the hypothetical
10 million tonne deposit zhould be detectable by dounhole EM
at a radius of upto about 200m from a drill hole 1f the
deposit 1s of relatively high conductivity similar to
Hellyer, and 1s continuous; 1e: substantially 1in one body.
This 1s conzilistent with the guesstimate for the radius of
alteration zone and 1t would seem that there 1s a reasonable
chance of snagglng the hypothetlcal deposit with 1 km spaced
holes.
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2. The target sequence 1is not known to outcrop and the
structural interpretatlon 15 based on sparse drilling and
orlented core information and the risk of missing the target
therefore 1lncreases with distance from MXRD 1. This
particularly applies to the western limb.

Hole A has been designed on the basis that SBDP 10 (1 km to the
south) appears to have stopped Just above the upper contact of
the black shale unit (Figure B8, Section 5403000N) and the
assumption that the sequence here strike= a few degrees east of
north and dips at about 50 degrees to the west. (Layering and
compacticn follatilon 1in tuff/sediments at bottom of SBDP 10
intersect core at about 30-50 deg. to LAOC indilcating a dip of
40-80 deg. 1in this vertical hocle.)

The optimum collar position on section 5404000N (Figure 7) aeenmns
to be about 388810E for a hole of 7450m depth inclined at 90
deg. to the east.
Factors 1in favour of this hole are:
% 1t should test the "Que-Hellyer" egquilvalents about
lkm along strike from HXED 1 and MCPD 3.
¥ The hole can be reasonably usll targetted due to
structural and stratigraphic inferences drawn from
SBDP 10 although there some agonlzing doubts about
the correlation of this hole, as discussed above in
Chapter 6.
Factors against:
¥ The Tertlary basalt here appears to be relatively
thin and should have been amenable to EM 37 survey;
there 1s some doubt as to whether the survey
adequately covered thils zone. The transmitter loop
immediately to the north would have been well coupled
to the basement structure but there are no reported
anomalous responses.
¥ The collar of suggested Hole 4 1= on the boundary of
the EL.

Hole B: The western limb of the syncline is less well defined
than the eastern and 1is largely inferred from the =zouth easterly
dip indicated by a single (slightly controversial) orilented core
measurement taken 1n the DMMR re—-drill of MCPD 1. The strike of
thiz limb is virtually unconstralned except by the results of
Aberfoyle’s drill holes Mac 20 and Mac 22 which reputedly (I
haven’t seen the cores) 1nter=ected SSG type felsic pumiceous
tuffs and breccias and therefore probably are in a stratigraphic
position above the black shale unit.

Factors against drilling of this Hole B are:
* The Tertlary basalt appears to be greater than 200m
thick.
¥ The structure 1s less constrained and the hole cannot
be preclsely targstted.
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¥ Both of the above factors influence the depth of the
hole and it 1s apparent that a minimum of 600m depth
would be reguired for a complete intersection of the
QHV correlate sequence assuming the thicknesses are
equlvalent to those in HXRD 1 and the hole was
fortuitously collared.

A third possibility for further stratigraphic drilling of the
Q-H sequence 1s to deepen SBDP 10. If my interpretation,
diagrammatically portrayed in Filgure 6, is correct, this hole
terminated within a few metres of the upper contact of the QES
correlate. Deepening of this hole by another 450m might
intersect the full sequence of QHV correlates. I took an
opportunity to inspect the collar of this hole last November and
found that although there 1s no casing, steel or PVC, at the
collar and 1t has been crudely plugged with a branch from a
tree, the hole appears to be open at the collar and the water
level was vislble abcocut ! metre belouw the surface. Although thils
hole offers some savings in that 1t 1s "pre-collared" to 321m,
it 1s not a great bargaln because 1t 15 a vertical hole which
would provide an uneconomical 1ntersectilon of the sequence
dipplng at about 50 degree=s and would not enable oriented cores
to be obtailned.

The fact that it lies outside EL 14/85 1s a further
disincentive.

The interpreted upper CVYC correlates of the northwestern and
scutheastern parts of the licence represent, 1n my oplnion, a
lower priority for VMS exploration. The 1internal stratigraphy
1s at this stage very poorly known but 1t seewms that the
prospectivity 1s related malnly to the occurrence of black shale
units within the dominantly felsic volcanic assemblage.

In MCDD 5 black shales and enclosing cherty vitric
tuff-siltstones are weakly anomalous in lead and zinc, ranging
upto about 1200ppm Pb and 4000ppm Zn. Although the lead-zinc
values appear to be largely attributable to observed velnlet
style mineralization the Zinc Ratilos for the limited data are
not entirely 1nconsistent with those typilcal of VHS deposits.
In this hole a 15cm thick band of black cherty nudstone with
upto 20% semi masslive pyrite and sphalerite of possibly
conformable character and syngenetlc origin containz 0.2% Cu,
0.2% Pb, 2.8% Zn and llg/t A4g.

CRAE's drillhole CN 1, at Cattley North some 2km east of the
northeastern corner of EL 14/85, 1ntersected a 7m thick unit of
siltatonesshale which averages 3S0ppm Pb and 16800ppm Zn with VMS
type 2inc Ratios although the mineralization has been described
as minor sulphides 1in qQuartz + carbonate veinlets.

Black shales in the vicinity of a minor barite occurrence at Two
Hummocks are also knoun to be weakly anomalous 1n lead and zinc.
CRAE's percussion drill hole TH 1 intersected a 5m thick black
shale unit which averaged 800ppm Pb and 320ppm Zn. '
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Possibilities for further exploration for VMS type
mineralizatilon 1n the 1nterpreted upper CVC correlate in EL
14/85 could include:

X

more detalled geochemlcal analyses of the black shale
horizons in HCDD & and SBDP 14 with the objective of
recognizing any hilgher base metal grades and attempting
to establish the style of mineralization.

extension of systematic TEH coverage 1n the northwestern
and eastern parts of the licence. The upper CVC
correlates of the southern part have already been
largely covered by EM-37. The northernmost line over
this area was 12000 N on which GEFINEX detected a strong
conductor whlch was subseguently tested by MCDD 5 and
attributed to the 30m black shale unit. In
conslderatilon of this technical success GEFINEX might be
the most approprlate geophysical method for any further
black =hale hosted VMS exploration.



Ud b S E ‘ LV S LT

S T

A T ~

'_{;\ . S L I . I3
s g 5 5 . 4

REEE P Pl o, PR v 4

ty § Q
2
"~ i : ey S -;\ Ly
: 3 - R e S R SR A N
g & [ - R R Y A A y B e -
R SRy, S Y
-------------------- + e o e ~—+ R R ST
; . _7;} i o E : - NE - _y f,jf'-1~ :.;
o - Aok ; A . :
’ \X‘ 7 ] PR *-‘\\____ﬁ#)l fﬂl Eal
R :))A 7 + T & e g e \ P Y -
! -
- ','// / 'surLororp' ‘L\___ ﬁ
/ ‘/
1 7
9
A4 TALBOTS é"//
3 \
_+ S AMA_H - ,,+ ot . e - + —_

GEOLOGICAL LEGEND

Geological boundary

| EMY

Geological boundary ~ inferred

Probable unconformable /disconformable contact

g Strike and dip of bedding
540000 mN o
Fault

Synclinal axis

Anticlinal axis

SBOPIO@
MCDD 50

prmeme==@®B Proposed drillhole locations,

g, )
Tertiary basalt cover
- ., e

}Drillhole locations and identification

LAEL

JADY @D kDo o
L [mestohdc'}ic'orrelufe' of .Gordon: Group
R ST ML I s A SV T I T L

=%

Og-
Ocu
Oc

. Eeisic Gliarfz & Feldspar % Biotite Porphytific intrusives

s i LY E - R Tt v
Siliciastic Sandstone andl Conglomerate;
correlates of Denison group = Owen Conglomerate

Volcaniclastic conglomerate;
correlate of Tyndall group = Jukes Conglomerate

Sequence of glternqtin? Felsic Tuffs, pumiceous/lithic
breccios miftor felsic lovas 8- greywacke/siltstone.
Southwell sub group.

Black Siltstone/Shale : Que River Shale

Andesitic to basaltic velcanics, minor felsic
volcanics and volconiclastics.
Que - Hellyer Volcanics -

Turbiditic micaceous greywacke /siltstone with
intercalated felsic pumiceous tuffs 8 volcaniclastics
Animal Creek Greywacke

Complex assemblage of cherty vitric tuff- siltstones,
felsic tuffs and mass_ flow breccias,rhyolitic lavas
and lavo breccias, felsic infrusives, minor black shales
correlates of upper part of Central Volcanic Complex

5 405 000 m N

|

RAC.

o Rdlp,

ECoyp.
‘*“‘-—‘-—-_'-f—f

+

\
\
s i
e % T
AEESV VYV VANSE ] 1 ;
————— PV VYV Y v VE:::'I ,’ !
sEEEErv v v vy v A YV oy vES g ll
_____________ = v / /
_____ / 4
v u’
v \
v \
v \o-
v
v +
v
v

\
1
\
\
}
[
|
{
|
1
cod
' ]
!
i
*7
/
/
r~
\
\
\
/)
-
S
+Q
8
3
M

5415000 mN

Cve

+

=
+

— - on

ny

A
.
!
N
=

: ||l| 1
NI

B
>
R | HHRHY

R
L

Og

54/0 000/ m
*
)
|u=

+Vﬁ

+ ¢
\“’\\ \ -Ea
A \ B
\ Y
\ \ o
\ \\ =4
\\ ~
o o
X N\ >N 8
+ \ + \\ + + +Q +
\ o S
\ N .

5400000 mN

Ocu
/
/
/
-+ QT
+ - +

+ 5cm

foe—

| O outokumpu

B EXPLORATION AUSTRALIA PTY. LIMITED

{ EL '14/85 -MT CATTLEY

REGIONAL GEOLOGICAL INTERPRETATION
( OF SUB TERTIARY BASALT PALAEZOIC STRATIGRAPHY)

R +

|: 25 000
0 250m 500m T5OmM  |km 2km
4 " 0 N :.
metres

Compiled: w HERRMANN
Report No.: Ryl. 18

Date: JANUARY 199
Map Rel.:

Dwg No.: FIGURE 2

PLATE




TNTY

8. ‘REFRERENCES

Bishop, J.R.

Gallins, F.-

CHanaﬁﬁy A.J;

Craviord, A.J.

Hegtuia, A.

Herirasnn, W.

Hércmann, W.

HEEEﬁ&ﬁh,\“.

HerbaAnn, W.

EE N e N BN TN BN &GN R B G an E B &S T TR R EE EE =w

1880

1996

1989

18890

1888

1988a

©1988b

19804

1990b

-1 -

135651

:fiﬁtebpretation e#lﬁﬁﬁﬂtigﬁ
«»%EH MRB 1, HE, céctley iqus

(Cisultantc ' s Rgore to G4rakitp)

Fa¥view Wt Mt.CHctley ebagﬁ YR

Tate.
(CEsneUToant s Héno tbnﬂﬁtﬁﬁumnﬁ)

FedchBuistry bndﬁgurbeiqizbn &f §
lavas 1r Hr.Catcksy dr1Tl holes NEPD
2 and 3 EL 14/8%.

(¥enstltant " s TEpOrt b ﬂht&kumﬁh)

jRéﬁBrt & =19} geochemiﬁtry éﬁd

¥plications of the lavas A"

‘#Fillhole HXRD 1, ;4%6%

“thsultant s réport o Gﬁtokumpu)

;3ﬁtﬁufreguency EM Soﬂhﬂdn@% 1n.the

RErCerciey area, Tadgdnia.
@&ﬁ@kuﬁpu Oy Nordie Exploratidn

; ﬁ’t on dr1llireseing-at- tﬂé -
' GFNEE—EH anofalies At e Cattley,

fﬂiﬂidfﬁé - Tagmania-

Ctokerapis. Explovacisn Aust., PrL.

AR Rﬁﬁhrt v July 2o 1939’

B 1488, Mt Cattley, Taaﬁaﬁia
Suﬁharyzé{ rﬁﬁulba ‘ana
ThteFpretations; 1988—@% eﬂﬁiéfatlcn

:‘gﬁﬁgchhﬁb
'Lmﬂﬁaﬁuﬂﬁﬁvﬁxplerattdh ‘Adst. PAHL.P

‘Notds ‘on the sib b@éhﬁt géﬁlngiﬁﬂl

1AL EPEEEEERGT of FL 1478

”Ht*catu?éy Sﬁ&.ﬂhrrouhdfﬁk ‘areas.

ourdkuph’ Fkprofation Austy PsL.

Poﬁﬁibilitweq“id? further

;;a@r&tiﬁ £Aphit: drfitl hdles at
Meigaceiey =TEL14/850
ijUkaunpu Exgloration Aust. PrL.



(51 - 22 -

Large, R.R. and 1986 The Z21inc Number [100Zn~/(Zn+Pb11, a
Huston, D.L. new geochemical discriminator faor
mineral exploration 1n the Mt.Read

McNeill,
Corbett,

Pemberton,

Volcanics.
in:
symposilum,

Abstracts volume of GSA

Burnle, November 1988:

"The Mt.Read Volcanilcs. and

assgciated

Geology of
area.

Tas. Dept.
Geologilcal

Geology of

Area.
Tasa. Dept.
Map No: 8.

ore deposits".

the Tullah - Mt.Block
of Mines MRV Project,
Report 2. :

the Mt.Cattley - Ht.Tor

of Mines MRV Project,
1:25,000 scale.



gy
U hl

Appendix I:

Summary Drill Records and Assay Data
MCDDs 4 and 5

-

9
C

-

1

-y
«



Appendix I Page 1
T
135554
SUMHMARY DRILL RECORD
Area: Mt.Cattley, EL 14/8%5; Tas. Hole No: MCDD 4
Drilled: 21-11-88 to 2-12-88 Total Depth: 301 m
Co-ords: 11330 E 12000 N R.L.: 7
AMG: approx. 400335 E 5405505 N B.L.: 670 m
Hole Surveys: Depth (m) Azimuth (H) Dip
0 277 -80
50 278 -80.5
100 278.5 -80
150 282.5 -80
200 284.5 -79.5
250 288.5 -79
300 291. -79
Drill Rig: Longyear 44 , T
Contractor: Diamond Drilling Tasmania, (P.Sharp)

Drilling Notes:

Logged by:
Date:
'anget :

J—

: Selnnry Resulc:

HQ: 1.5 - 5B.7n
NQ: 568.7 - 301m
Drilling fairly =traightforward throughout.
Full core recovery. All steel casing recovered.
3Z2mm PVC casing to bottom of hole.

W. Herrmann
Dec. 1888 . )

Designed to test Gefinex Anomaly No.l: source
interpreted as a 40m thick sub-horizontal lens
lying betueen 11200E and 11450E on 12000N, at a
depth of 150 180n belou surface S .

HCDD 4 1ntersected.the.base-of the Tertilary
basalt at .58.5n and _passed into a .(Cambrian)
basement :sequence .0of alternating .turbiditic.
greywackessiltstone, fine to medium’ grained
felslic eplclastic sediments, felsic. .
pumicecus/lithic:tuffs-and -mass:flow type:
breccilas-lnvolving all:three lithotypes.
Oriented :core -measurements . indicated that this
segquence - conslstently faces:-and dips to the
south—uwest at.about:60_-degrees. ...

The segence 13 essentlally unmlneralized.
A lithologilcal source for the Gefinex anomaly 1s
not apparent 1n the core.
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Abbreviated Geologlcal Log : MCDD 4
Depth (m) Lithotype Abbrev.
0 1.5 No core recovered.
1.5 18.0 Tertlary basalt (oxidised)

18.0 57.8 ! (unoxidised)

57.8 57.8 Sandstone

57.89 58.1 Tertiary basalt

58.1 58.5 Unlithifiled sand

58.5 74.5 Turbiditic GreyuwackersSiltstone Cdg
74.5 79.8 Felsic pumiceous Tuff Cdp
79.8 84.86 Felsic tuffaceous/epilclastic Siltstone Cdes £
B4.6 87 4 Felsic tuffaceous/epilclastic Sandstone Cdes =m
87.4 91.1 Felsic tuffaceoussepiclastic 3Siltstone Cdes £
g1.1 92.9 Felsic tuffaceous/epiclastic Sandstone Cdes m
92.9 83.5 Felsic pumiceous Tuff Cdp
93.5 96.5 Felsic tuffaceous/epiclastic Sandstone Cdes nm
896.5 88.0 Felslc pumicecous Tuff : Cdp
88.0 100.9 Felsic tuffacecous/epiclastic Sandstone Cdes m
100.8 114. 4 Fel=ic pumicecus Tuff _ Cdp
114.4 116.0 Felsic tuffaceous/epiclastic Sandstone Cdes m
118.0 121.7 Felsic lithic-pumiceous Tuff Cdlp
121.7 143.0 Turbiditic Greywacke/Siltstone Cdg
143.0 144.8 Felsic pumiceous-lithilc epiclastic Sst. Cdes m
144.8 155.4 Turbiditic Greyuwacke/Siltstone Cdg
155. 4 156. 1 Felsic pumiceous-lithilc epiclastic Sst. Cdes m
156. 1 158.1 Turbiditic GreyuackesSilltstone Cdg
158.1 170.7 Pumiceous eplclastic Breccila Cdp—-g
170.7 171.8 Fault Zone F2
171.8 175.0 Felsic pumiceous Tuff Cdp
175.0 - 176.4 Pumiceous epiclastic Breccia Cdp-g
178.4 178.8 Felsic pumlceous Tuff Cdp
178.8 188.0 Pumicecus epilclastic Breccia Cdp—-g
188.0 215.5 Felsic lithic-pumlceous Tuff ©oneeT Cdlp
215.5 248.0 Pumicecus epiclastic Breccila Cdp-g
248.0 250.6 Felsic pumiceous Tuff Cdp
250.86 250.9 Felsic tuffaceous/epiclastic Sandstone Cdes m
250.8 2586.1 Pumiceous epiclastic Breccia Cdp-g
256.1 290.8 Felsic pumiceous Tuff Cdp
280.8 293.1 Pumiceous epiclastic Breccila Cdp-g
293.1 298.0 Turbilditic Greywackers/S1iltstone and felsic Cdes m

epiclastic Sandstone

298.0 301.0 Felsic pumiceous Tuff Cdp
301.0 EQH
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Assays : MCDD 4
Sample Interval L/type | Cu Pb Zn Ba | Ag Au
No. i :

{m) : (ppm) i (g/t)

A104501 B0 - B1 Cdg 45 205 870 340 x X

502 70 - 71 " 20 150 2395 300 x b4

503 80 - 81 Cdes £ 10 80 85 280 x x

S04 85 - 88 Cdes m 20 20 50 280 x X

505 101 - 102 Cdp 15 35 80 280 «x X

508 110 - 111 " 10 35 70 340 x X

507 120 - 121 Cdlp 15 40 310 170 x x

508 130 - 131 Cdg 20 45 110 330 x X

509 140 - 141 " 20 80 70 340 x X

510 150 - 151 " 10 30 40 220 x x

511 160 - 161 Cdp-g 25 105 570 340 x b's

512 170 - 171 FZ 15 100 55 210 x X

513 180 - 181 Cdp-g 20 860 100 380 x X

514 190 - 191 Cdlp 15 45 110 340 x X

515 200 - 201 " 20 50 100 400 % X

518 210 - 211° " 20 35 180 510 x x

517 220 - 221 Cdp-g 15 35 60 560 x X

518 230 - 231 " 10 45 50 448 X X

519 240 - 241 " 20 25 80 380 x x

520 249 - 250 Cdp 20 20 55 5680 x P4

521 260 - 261 " 15 20 55 540 x X

522 270 — 271 " 10 20 45 450 x X

523 280 - 281 " 20 20 85 380 x X

_ 524 291 - 282 Cdp—-g 20 55 120 370 x X

A104525 300 - 301 Cdp 15 55 8% 470 = x
Hethods: (Analabs) 101 101 101 401 101 309

Detection Limits: 5 5 5 10 .5 .01

{"x" indicates below detection)

Sample Type: 1/2 sawun core

ANALABS; [Report No: 999.868.08.0642, DPate : 24/8,89
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SUMMARY DRILL RECORD
Area: Mt.Cattley, EL 14,85; Tas. Hole No: MCDD 5
Drilled: 7-12-88 to 21-12-88 Total Depth: . 244.6 n
Co—ords: 12000 E 12000 N R.L.: ?
AMG: approx: 401015 E 5405275 R BR.L.: “660 m
Hole Surveys: Depth (m) Azimuth (H) Dip
| 0 097 : -62
50 101 -B3
100 102 : -83
180 101 : -64
200 102.5 -83.5
244 : 103.5 -83
Drill Rig: Longyear 44 o
Contractor: Diamond Drilling Tasmanila

Drilling Notes: HQ: to 51lm, subsequently reamed to 112m.
NQ: 51-244.6m
Drilling generally stralghtforward except for
unceonsolidated gravels at base of Tertiary
basalt.
Approx. 106m of HQ casing stuck in hole; 6-112Zn.
32mm PVC Class 9 casing to bottom of hole.

Logged by: W.Herrmnann

Date: Dec, 1988

Target : Designed to intersect Gefinex Anomaly 2; source
: interpreted as a 20m thick, moderately west
dipping lens centred at about 175m below 12100E/
12000N.

Suamary Resault: MCDD 5 intersected a seguence of Tertiary basalt
underlain by about 25m of uncosolidated gravels
before passing into Cambrilan basement at 97m.
The basement seguence conmprilszed a thick unit of
graded felsic mass-flow sandatones/breccla
underlain by a 30m thick unit of pyritic black
si1ltstone, 1n turn underlaln by cherty
felsic/vitric tuffaceous siltstone. Oriented
core measurements indicate an average bedding
dip of about 55 degrees to the northuest and
facing 1n the same directilon.

Sulphide mineralization 1s restricted to
wildespread but milnor gtz + carb + py + gn + =p
velnlets and a few narrow bands of more massive,
perhaps stratiform, py + sSp 1n black mudstone.
The Gefinex anomaly appears to be attributable
to the black slltstone unit.
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Abbreviated Geological Log :

Lithotype

core recovered.
Tertilary basalt

Unlithified siliceous sand and gravel
Basaltic lapilili-vitric tuff
Siliceous cobble/gravel

Depth (m)

0
1.5 68.7
69.7 83.7
83.7 90.9
90.9 97.0
97.0 119.0
119.0 146.0
146.0 157.5
157.5 160.2
180.2 176.0
176.0 177.3
177.3 181.8
i81.8 181.9
181.9 201.1
201.1 202.0
202.0 244.8

244.86

Felsic lithic

o
oo
ol
<
ot

MCDD 5

epiclastic Sandstone

Fels1ic epiclastic Breccia .

Pyritic black
Felsic vitric
Pyritic black
Felsic vitric
Pyritic black
Fault zone

Felsic vitric
Pyritic black
Felsilc vitric

EOH.

Siltstone
tuffaceous Si1ltstone
Siltstone
tuffaceocus Siltstcne
Siltstone

tuffaceous Chert
Siltcstone
tuffaceous Chert

Page 5

Abbrev.

Cdes

- Cdeb

Cdbs
Cdev
Cdbs
Cdev
Cdbs
FZ

Cdev
Cdbs

. Cdev
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Assays

Sample
No.

Pb

4104526
527
528
529
530
531
532
533
534
535
536
537
538
538

540
541
542
543
544
4104545

ANALABS;

Interval
(m)
110 - 111
115 - 118
120 - 121
130 -~ 131
140 - 141
149 - 150
155 - 156
159 - 160
1683 - 184
170 - 171
176 - 177
185 - 186
188 - 180
196.6-1896.7
201 - 202
202 — 203
210 - 211
220 - 221
230 - 231
240 - 241
Methods:

Detection Limits:

Sample Type:

Appendix 1
L/stype + Cu
Cdes ox. 35
Cdes 15
Cdeb 15

[} 1 5
n 20
Cdbs B5
h 85
Cdev 20
Cdbs 25
1 65
Cdev S0
Ll 10
n 20
Py+Sp 1950

in Cdbs
Cdbs 15
Cdev + wvns 5
Cdev 5
" 5
n 5
n 1 0

(Analabs) 101

5

101
5

133535
MCDD 5
Zn Ba |
8930 1350
865 880
555 1150
230 870
580 830
805 640
4050 440
650 640
1550 460
2250 350
16850 420
335 790
1300 TEO
Z2.8% 520
1450 570
260 1000
65 970
35 880
45 a70
20 840
101
5 10

Page ©
Ag Au

(g/t)
X X
X X
X x
X X
b4 X
X X
X X
X X
X X
X X
X X
X X
X X
11 .03
X X
x X
% X
X X
X b4
x X

401 101 3089

.5

.01

("x" 1ndicates belguw detection)

1/2 saun core

-

Report No: 999.66.08.0642,

Date

24/8/88
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Appendix II:

Summary Drill Record and Geological Core Log
MXRD 1
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SUMMARY DRILL RECORD
Area: Mt.Cattley, EL 14/85; Tas. Hole No: MXRD 1
Drilled: MHarch - August, 13890 Total Depth: 750.5n
Co-ords: E N R.L.:
AMG: 389555 E 5404852 N R.L.: 674.2n
Hole Surveys: Depth (m) Azimuch (H) Pip
] 020 ~-70
246 022 -59
414 023 -56.5
520 025 -54
738 031 -42.5
Drill Rig: Longyear 3B
Contractor: Drilling Division, Tas. Department of Mines
Drilling Notes: Percussion precollar: 78m
NQ coring: 78 — 418m
BQ coring: 418 - 750.5m

Drilling straightforward throughout, 100% core
recovery. All steel casing recovered. C(Class 12
32mm PVC casing to bottom of hole.

Logged by: W. Herrmann
Date: June - August, 1990
Target : Stratigraphic hole designed to elucidate the

stratigraphic and structural 1interpretatlon and
exploration significance of andesitic volcanics
previously intersected by PanFin's sub basalt
drilling between Middlesex and Beecroft Rcads.

Summary Resultr : HXRD 1 intersected an approxlimately 250m
thick sequence cof andesitic (extrusive)
volcanics whilch are overlaln by a 5S0m thick unit
of black siltstonesshale and underlaln by a
seguence of turbilditic greywackes and silstones
with minor felsic pumilceous tuff and
volcaniclastic sediments, of unknoun thilckness.

The assemblage bears considerable resemblance to
the stratigraphy of the Que River - Hellyer area
and the following lithostratigraphic
correlatlons can be tentatively proposed:

HXRD1 black siltstonesshale = Que River Shals.

MXED1 andesites = Que-Hellyer Volcanics.

MXRD1 turbilditic greywackes and minor felsics =
Animal Creek Greyuacks. '
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Megascopilc lithological similarities of the
MXRD1 andesites with those of MCPDs 1,2 and 3
and the HXRD1 greywackes and minor associated
felsics with those of MCPD 1 and HCDD 4 are also
evident. '

MXRD1 will substantilally contribute to an
improved interpretatlion of the structure and
atratigraphy of the Ht. Cattley area.

The rocks 1ntersected by MXRD1 do not appear to
be significantly mineralized or hydrothermally
altered and an sguivalent to the Que-Hellyer ore
hosting "mixed sequence" 1s not readily
apparent. Although the MXRD1 andeslites seem on
textural grounds to be subdivisible into two
majlor units, 1t is not yet clear how these may
relate to the subdivisions within the
Que-Hellyer Volcanics.

Abbreviated Geologilcal Log :

Depth (m)

0 184.6
184.8 225.2
225.2 2582.4
292.4 301.5
301.5 305
305 352.86
352.8 355.5
355.5 525.2
525.2 525.5
525.5 597.8
597.8 598
598.0 £808.4
608. 4 610.2
610.2 626.7
826.7 628.3
£28.3 750.5

Lithotype

Tertlary basalt and assoclated brecclas

Turbiditic Siltastone and Greywacke

Dolerite

Felsic, pumiceous Tuff-Breccla

Mixed Felsailc Epilclastic and Black Siltstone/
Shale

Black Siltstone / Shale

Felsics/Mafic lithic epilclastic Breccla
Andesite

Andesitic volcaniliclastic wacke.

Andesite

Greyuacke

Felsic pumiceous Tuff and epiclastic Sandstone
Felsaic volcaniclastic Slltstone

Turbiditilc Greywacke and Silltstone

Pumiceous eplclastic Jjumble Breccia.
Turblditilc Greywacke and Siltstone
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MXRD 1

80 -

148.5

154 -

189.6 -

172.4

175.8

179.5 -
182.5 -

183.5 -
XKk

184.6 -

BC m

148.5

154

169.86

172.4

175.9

"179.5

182.5

183.5

184.6

184.6

180.6
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Geological Core Log
W.Herrmann
August, 1990,

Percussion precollar 1in Tertilary Basalt, no
samples retained.

Basalt (Tertiary)

Not logged in detall, consists of variably fine
grained, massive, amygdaloldal and vesicular
basalt.

Gravel (Tertiary)

Partly oxidized, =eml) consolidated coarse to
medilum grained polymictic conglomerate / agglom-
erate 1including clasta of exotic Cambrian-Crdov-
1cilan (7) rocks and Tertlary basalrt.

Basaltic Tuff (Tertiaryl

Basalt (Tertilary!

Fine grained - glassy amygdaloidal basalt with a
feu 50mm sized xenoclasts of altered dunite 7

Basaltic Tuff (Tertiary)

Medium greailned / fragmental ba=altic tuff,
oxldized to reddish brown colour.

Basalt (Tertilary)

Fine grained - glassy amygdaloidal basalt with a
feu B50mm s1zed xencclasts of altered dunite 7

Basaltic Tuff (Tertiary)
Basalt (Tertiary)

Basaltic Tuff ~ Hyaloclastite (Tertiary)
Unconformable contact. R KK KKK

Si1ltastone (oxidized)

Fine grained siltstone / mud=stone, locally
finely laminated with bedding at about 70 deg.
to LAOC: mostly oxidlzed to reddilsh brown and
olive brown colour.
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225.2 - 292.4
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Turbiditic Si1ltstone and Greywacke

Thinly interbedded fine grained, dark grey to
black siltstone and paler grey fine to medium
grained sandy greywacke and lithicwacke.
Siltstones domilnant over wackes 1n proportion of
about 3:1; abundant facilng evidence (flame
structures etc.! indicating younglng uphole.
Below 201lm there are some ~30cm units of medium
to coarse gralned lithicwacke with grainsize
grading fining uphole; also some indications of
soft =ediment deformation in the coarser units
but bedding is consistently at 65-70 deg. to
LAOC.

Core Qrilentationt indicates approximate
orlentation of bedding is:
strike: 325 deg (AMG)
dip : 40 deg to SW

Dolerite

A massive, medium to fine grained
holocrystalline rock of uniform pale greenish
grey colour weakly mottled by paler grey semi-
porphyritic feldapars? (0.5-2mm grainsize). The
composlition appears to be of about 680-70%
plagioclasae ? feldspar with smaller (0.5-1mm)
interstitial grains of translucent pale olive
green pyroxene 7 and minor (1%) fine speck= or
thin blady plates of magnetite or 1llmenlte; the
rock 1s not detectably magnetic. Preliminary
petrographilc examinatlon by J.Pemberton of a
specimen from 254.9m 1ndicates a dolerite
comnposition and sub-ophitic fabric; pyroxenes
are reportedly fairly fresh but plagiocclase
apparently strongly altered.

The upper contact 1s sharp and apparently
conformable against the overlying slltstones,
the uvpper 5m or so0 13 very fine gralned and
aphyric with a gradatilonal 1increase 1n grainsize
downwards, probably representing a chilled
margin. The 0.5m 1nterval immediately below the
upper contact 1s amygdaloldal wilth rounded
amnygdales upto 10mm filled with creamy-white
carbonate. The lower contact also 1s sharp and
apparently conformable with compaction folilation
in the underlying pumlceous breccla although the
actual contact 13 marked by a lcm thick zone of
brecclatlon 1nfillled with carbonate. The louer
contact 18 alaoc assoclated wlth an approximately
4m thick chilled margin ? of finer grailnsize.
The contact relations are consistent with a sill
like intrusive origin for the dolerite.
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301.5 - 305

135065 Page 5

Appendix II

The 1internal structure 1s generally quite
massive but cut by thin velnlets of white
carbonate which are generally <2mm thick,
occalsionally upto 20mm, and averaging perhaps
10/m of core. The rock is es=entially
unmineralized except for a trace of very pale
brown sphalerite associated with a fractured,
zcm wide band of fine grained, chilled dolerite?
at 284m depth.

Felsic, pumlceous Tuff-Breccia

A somewhat varilably coloured felslic fragmental
rock ranging from dark greenish grey to pale
greenish grey, olive green and pale pink. It
generally is composed of fairly abundant
(10-3G%) saubrounded to angular or flattened-
wispy, small to medium sized (5-30mm) clasts of
felalc volcanlcs supported by a medium grained
matrilx (1-2mm) of pinkish or grey feldspar
crystals, gquartz crystals and fine vitric ashy
materlal. The clast lithologies include pinkish
brown to grey fine grained aphanitic rhyolite 7,
fine quartz-feldspar porhyritic rhyolite ? and
very prominent olive green wispy-/flattened
punice fragments which are typilcally gquartz and
feldspar phyric. These "filamme" define a failrly
distinct compaction folilation which cuts the
core at about 70-80 deg. to LAQOC. There 13 a
greater abundance of clasts, especially
pumiceous clasats, of >10mm 1n the lower half of
the 1interval suggesting an overall upward fining
and possibly indilcating thar 1t represents part
of a single mass flow unit. Apart from
sericitization / devitrificatlon of pumice, the
rock appears to be qulte fresh and unaltered:
there are traces of dissemlnated pyrite but not
exceeding 0.1% of volume.

Mixed Felsic Eplclastic and Black Siltstone/
Shale

This lnterval con=ists of patches of
puniceous materilal 1intermixed with dark grey
somewhat cherty mudstone (indurated shale)
separated by layers, upto 0.5m thick, of fairly
well bedded felsic eplclastic sandstone and sSome
finer silty shale. It 1= e=ssentially a
transitional lithotype betuween the felsic
breccia above and the black siltstonesshale
below. Some of the bedded =zandy layers are
faintly graded suggesting a fining uphole. The
upper contact 13 sharp and conformable with the
orientatlion of bedding. There 1s a narrowv,
5-10cm, minor shear or fault at 301.7m.
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Black S1ltstone ~/ Shale

A fairly massive, uniformly black, carbonaceous
fine gralned siltstone, locally shaly or fissile
parallel to bedding. It 1s compositionally
massive between 310 and 346m but 1s moderately
well bedded, even thinly lamilinated near the
upper and lower contacts wilth subordinate thin
pale grey silty laminae defining the layering.
The bedding laminations seem to be very
consistent and cut the core at 65-70 deg. to the
LAOC.

The black siltstone 13 generally weakly pyritic
but there are occalslgonal large framboilds, to
Z20mm, withln the upper 5m of the 1nterval and
patches and laminae of pyrite rich siltstone,
especlally uwithin a few metres of the upper and
lower contacts. Maxlmum pyrite content 1s in the
range 2-5%.

A lcm thick =1ilty wacke bed at 345.4m has faint
grainsize grading indicating finilng (younging)
uphole. Below 350.4m silty and fine sandy
"epiclastic" beds become prominent (730%)}; these
are substantially composed of reworked ? felsic
and mafic 7?7 volcanic / pyroclastic materilals and
commonly contaln about 5% pyrlte as disseminated
specks and frambolds. At 350.5m there 1s a 40mm
subangular clast of altered ? fine grained
andesite ? dusted wilth fine disseminated pyrite

and minor specks of brown sphalerite. There is
evidence of minor soft sedlment slumplng at
350.6n. The lower contact i1s sharp, more or

less conformable to bedding, although slightly
irregular due to the coarse pebbly nature of the
underlying material.

FelsicrsHafic lithic epiclastic Breccia

A medlum to coarse gralned, mottled pale to dark
greenilsh grey rock consisting of abundant
pinkish grey feldspar crystals/fragments (720%
of vol.; 2-3mm grainsize) and locally abundant
subrounded clasts of fine gralned, altered 7
andesite (5-15% of vol.: <5-30mm si1ze) 1in a
somewhat follated matrix of pale greenlsh grey
sericitic, devitrified glassy 7 materilal. The
andesitic clasts are usually dusted with fine
pyrite and minor (70.2%) dissemlnated pyrite 13
ubiguitous 1n the sericltic matrix. Crystal
feldspar=s appear to be fairly fresh. The rock
has the general appearance of a felsic mass flou
unit which has incorporated abundant andesitilc
pebbles. The louwer contact is marked by minor
shearing.
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Andesite

A varlably pale, medium or dark greenlish grey
intermedlate extrusive rock which 1s varilably
pillowed, brecclated or massive. The
fundamental rock composition appears to be
weakly porphyritic wilth sparse small tabular
prismatic grains of altered 7 plagloclass 7 1n a
nmedlum to fine grained, probably partly glassy,
matrix. It 1s generally amygdaloldal, somstilmes
intensely amygdaloildal (upto 15% of vol.) with
large (upto 15mm) rounded or irregular amygdales
filled with white carbcnate and smaller
elliptical amygdales filled with dark green
chlorite ? +/- carbonate.

The meso structure of the rock 1s guite
variable:

Above 360.6m the andesite 1s rather brecclated, probably

representing hyaloclastic fragmentatlon with
interfragmental dark grey cherty sediment.

From 360.6 to ~385m the rock 1s pllloued with pilllows

upto around 0.5m diameter and thin interpillow
zones of dark grey cherty sediment usually
contalning considerable pyrite in disrupted thin
bands. {eg: Photo #1, 367.Sm)

From 385 to ~458m the andesite 1s mostly rather

brecciated and locally intensely brecciated and
pillow margins are not generally apparent but 1in
places there 1s a mottled bleaching which may be
related to interplllow hyaloclastite zones; eg:
438-437m. The most prominent form of
brecciation, however, appears to be a late stage
"hydraulic" form of brecciation 1n which angular
to splintery fragments cof andesite, with a
Jjigsaw type fit, are contailned 1n an abundant
pale grey matrilx largely composed of carbonate
and a little finely milled andeslite. The
andesite fragments within these breccla zones
appear generally to be unaltered but may
sometimes have a narrow dark fringe or selvedge
with or uwithout traces of fine disaseminated
pyrite. Theae zones of intense brecciatlon are
very common over short intervals of upto a few
metres; eg: near 443m; {(Photo #2).

From 458 to 525.2m the andesilte 1s mostly massive, not

notably affected by brecciation and mainly of
nedium to dark greenish grey colour. It 1is hers
consistently amygdaloidal with some of the
larger type (uhite carbonate) amygdales also
dusted with reddish hematlte. Pilllow margins
are not apparent and thils interval may represent
a fairly massive single flow unit.
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Post breccilation carbonate velns and veinlets
(which cut through the re-cemented "hydraulic"
breccila zones) are ubiquitous and commonly range
upto 50 per metre of core but are mostly devold
of sulphildea. Traces of chalcopyrite and pyrite
occur occalslionally, most commonly 1in amygdales
or as fine disseminatlons 1n the andesite
matrix, but the overall grade 13 not expected to
exceed 400ppm copper.

Andesitilc volcaniclastic wacke.

A thin unit of medium greenish grey coloured
sedimentary rock comnposed of fine granular
volcaniclastic material, probably mainly
andesltic but with some grey cherty silica. It
exhibits failnt gralnsize layering, probably
bedding, which intersects the core at about 70
deg. to LAOC. The lowermost 2cm 1s rather
pyritic, containing an esatlmated 10% pyrite.
The upper contact 13 conformable with the
bedding 7 layering: the lower contact 13
irregular, diarupted by velns and the irregular
pitllowed top of the andesite unit below. This
13 evidently a thin 1interflou epiclastic
sedliment unict.

Andesite

Immediately below the sediment bed (above)
occurs an andeslite of uniform and different
textural character. The rock has a uniform pale
greenlsh grey colour, 1s apparently non
porphyritic of very fine gralned or glassy/
aphanitic texture locally with faint, possibly
flow, banding. The usual tuo types of amygdales
(large whilte carbonate filled and smaller dark
chlorite? +/- carbonate fillled) are locally
present but generally do not exceed 5% of
volume. ( Photo # 33 7535m )

The upper 10m of the 1nterval contains a few
patchea or bands of medium to fine grailned
cherty sediment (rather like the lithotype 1in
the interval 525.2 -525.5m) 1n =some cases
assoclated with milnor hyaloclastite ? breccia
and marginal bleaching; these are probably
inter pillow zones, they commonly contailn a :
little pyrite especlally at the margins of the.
(suspected) andesite pillous. Similar evidence
of pillow margins 7, hyaloclastite breccla ? and
interstitlial dark grey cherty sediment occurs
below 568m and especilally below 580m but 13 not
apparent in the 1nterval 535-568m which possibly
represents a single massive flow unit.
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The faint flow fabric, where evident
{essentially a weak preferred orientation of the
small dark elliptical amygdales) 1s =memil planar
and 1ntersects the core at about 60 deg. to
La0C. '

The lower contact 1s somewhat 1irregular,
possibly due to the hyaloclastically 7
brecciated character of the lower 20cm of the
unilt. ( Photo # 4)

Greyuwacke

Fine to mediunm grained quartz rich micaceous
wacke with minor felsic volcaniclastic
component. Faintly bedded; layering slightly
disrupted by soft sediment slump.

Felsic pumiceous Tuff and epiclastic Sandstone

Mo=t of this interval 1s of mottled pale and
dark olive greenish grey coloured rock
cons1sting of abundant small wilspy to 1rregular
shaped clasts of olive green glassy/devitrified
feldspar phyric rhyolitic pumice (1-50mm, 20-50%
of volume) 1n a fine ashy pale greenish to pale
grey base of sericites/silica/carbonate. There
are occals1icnal rigid lithic clasts of pinkish-
brounish grey fine grained feldspar phyric
dacite ? but the great majority of clasts are
pumiceous and flattened. The rock has a crude
compaction 7 folilation which 1intersects the core
at about 60 deg. to LAOC.

Belouw B05.5m there 1s an alternating succession
of felsic pumicecus tuff (as above) with crudely
bedded sandy felsic volcaniclastic wacke. This
1s composed of reworked, =emi sorted felsic
pyroclastic/eplclastic materlalas varying fronm
silty to coarse =andy gralnsilze; usually fairly
uell stratified with bedding planes i1ntersecting
core at around 70-80 deg. to LAQC. The upper
contact appears to be depositional, conformable
and planar at about 65 deg. to LAOC.

The lilthotypes of thils interval are depicted 1n
Photos # 4 and 5.

The interval 1s not signifilcantly altered or
mineralized but contains the usual trace |
<0.1%¥) of dissemilnated pyrite. There are a few
spots of pale green fuchsite 7 staining 1n the
upper 2m. Carbonate velnlng, 1n contrast with
the overlying andesites, 1s here of very mnilnor
developnent.
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The lithotypes in this interval bear a strong
negascoplc resemblance to the felsic pumiceous
tuffs and associlated felsic epiclastic sediments
intersected 1in MCDD 4,

Felslc volcaniclastic Siltstone

4 fine grained, well sorted siltatone of felsic
tuffaceous/epilclastic derivation;: it has a
uniform pale dove grey colour and 1s generally
fairly massive but locally finely bedded. There
are minor soft sediment slump structures but
bedding 1s generally planar at 70-80 deg. to
LAGC. There 1s a single large framboid ?
(20mm) of pyrite just above the lower contact.

The unit 1is depilicted in Photo # 5.
Turbiditic Greywacke and Siltstone

Thinly interbedded grey fine to medium grained
sandy greywacke and dark grey to black siltstone
and shaly siltstone. The greywacke appears to
be fairly quartz rich, with some detrital mica
but fairly minor felsic volcaniclastic
component, Individual beds range from Sam to
lm in thickness but generally fall 1n the range
50 - 200mm thickness. Greywacke 1is dominant
over dark siltstone by a factor of about 3.
Abundant facing evidence, 1n the form of
grainsize grading, lode casts, flame structures
and truncated cro=ss bedding, indicate the
younging directlon to be uphole. There are
ninor =2oft sediment slump atructures but bedding
1s generally planar and intersects the core at
70-80 deg. to LAQOC.

The finer siltstones are black but not
particularly pyritic; I estimate an overall
average of < 0.1% pyrilte. There is an 1lsolated,
20mm, blob of seml masslve pyrite assoclated
with minor chlorite and reddi=h broun sphalerite
at 618.1m. Carbonate velning 1s not prominent,
with veins of generally < Smm thick averagilng
about S per metre of core.

Pumic=ous epiclastic jumble Breccia.

A slump deformed chaotic mixture of felsic
punlceous tuff, dark fine grailned volcaniclasatic
slltstone and greywacke.

It 1s compositionally and texturally very
zimilar to the several units of pumiceous
eplclaatic brecclas intersected 1in the lower
half of HCDD 4. It 18 i1nterpreted to have
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disruption of UNconsolidated Slltstone
OY 1ncursion of a felsic PUumiceous

B28.3 - 750.5 Greywacke and Siltstone
onally and tt\tifdllj ldentical ¢t
in 1interval 610.2 -~ g2 . fm. The
1s dominant over dark Slltstones by a
about S in the upper part of Che unit,
to a factor of about 10 towards the
hole, There 1s abundan facing
dic&tlng 4 Younging dire €Ctlon up the
ing 1s generally Planar at 70-85 deg
0C there 1s 1o al evidence of minor
Lump deformation and ofnowdlmerta"y brecciation
Clp up clasts) of black Slltstone, “Shale. There
are occaisional sSmall fr_noolda ? of Pyrite burt
Pyrite content overall 1s Stimated at < 0. 2%
There are OCcalsional ve ins and zones of veins
las 1n interval 63 - B46.5nm) of milky white
qUArtz and crean Coloured carbonate byr these
are €Ssentially devoid of Sulphides.
750.5 End of Hole.

Photo # | Pilloued amygdaloidal an
Plllow uclVEdaee and int
Sediment; MXRD l, 367.8n

€351te with narrow
Cplllow Pyritic Cherty



Brecciated andesite; MXRD 1, depths as shown by

the core blocks.
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1, depths as shown by the core
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Lower contact of lower 4

ndesite, Showing
brecciation 1in lower 20cm of andesite and

underlying units of 8reywacke and felsic

Pumiceous tuff. MXRD 1, depths as shown by the
core blocks.

el .-—\m‘-—-‘-‘-"——_‘ .~

—_————F

(]

Photo # 5

Stratified felsic epiclast
volcaniclastic sSlltstone a

turbiditic greywacke -
MXRD 1,

1c sandstone,

nd underlying
Siltstone.

depths as shown by the core blocks.

13



073
I r- ST
13307
Appendix IIX:
III-a List of Analytical Sample Numbers for MXRD 1
III-b MXRD 1 Analytical Data (ANALABS: 999.66.08.7388)

III-c Analytical Standard



Appendix III-a 7 Page 1

List of Analytical Sample Numbers for MXRD 1

Sample Type:

Analysis:

Saaple Number

Si1de—grind of diamond drill core.

by ANALABS,

Burnie for:

Cu,Pb,Zn, Ag,Hn,Fe,g,Cr,T1,Z2r,¥,Nb,Ba,Ca,Na, K,
by method 201 (ICP-QES)

Au by method 309 (30g fusion/AAS)

Depth Interval, MXED 1 (m)

A105701
702
703
T04
T05
7086
707
708
709
710
711
712
713
714
715
716
T17
718
718
-T20
721
722
723
724
725
7268
727
728
729
730
731
732
733
734

Standard

184.6 - 190.
190.6 - 200
200 - 210
210 - 220
220 - 225.
225.2 - 230
230 - 240
240 - 250
B35 - B486,
250 - 280
260 - 270
270 - 280
280 - 220
290 — 292,
292.4 - 297
287 - 301.
301.5%5 - 305
305 - 310
530 - 5397
310 - 320
320 - 330
330 — 340
340 - 3%0
350 - 352.
352.6 - 355.
355.5 - 360
360 - 370
370 - 380
510 - 520
Standard

380 - 380
390 - 400
400 - 410

(Aberfoyle)

5 Duplicate of A105769

.8 Duplicate of A105757

Duplicate of A 105748
(Aberfoyle)

.. AScont,
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Sample Number

Depth Interval,

Appendix III-a

[ 25Y
&
=
- 7
()

MXRD 1 (m)

Page 2

4105735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757

758
759
760
761
762
763
764
765
768
767
768
769
770
771
772
773
774
775
7786
777
778
779
780

A105781

410
420
430
440
450
410
460
470
480
490
500
510
520

525.
525.

330
530
540
550
580
570
580
5390

597.

598
280

2
5

8

420
430
440
450
460
420
470
480
490
500
510
520
525.2
525.5
530
340
540
550
560
570
580
580
597.8
598
603
270

Standard

603

608.
810.

620

626.
628.

630
636
730

546 .

850
680
870
680

. 880

700
710
720
730
740

4
2

7
3

5

608.4
6510.2
620
626.7
628.3
630
636
646.5
740
850
860
670
680
530
700
710
720
730
740
750.5

Duplicate of A105735

Duplicate of A1QG723

Duplicate of A105712

(Aberfoyle)

Duplicate of A105780

(EOH)



135077

A division of MacDanald Hamilion & Ca. Pry. Lid.

- 52 Murray Road, Welshpool; W A. 6106
<. FAKE 004 31 8890

ANALYTICAL REPORT. No.

THIS REPORT MIJST BE READ IN CONJUNCTION WITH THE: ACCOMFANYING ANALYTICAL DATA

APPEND LY TIT .

PPV L HGLOR,QFE8

. Telex AA92560

OQutokumpu Exploration
Suite 2. Level 4

77 FPacitic MHighway
Gydney HMSW 2060

Al

Then gy e ey
L T A i

Mt Cattley

LP/09/790

ASAF

Q03710790

{4 1057,01/81 PU  Frep: 00,010,0

(R 1037,04/81 PU

1,012,

P13,014

Au, Aulhk /309

Cu,Ph, In,Aq,Mn,Fe,Nq,Cr,Ti,2r,¥,Nb,Ba, L3

Na, k7201

(1P -oEs)

W. Herrmann
RSD 1066
Devonport
Tasmania

7310

REMARKS

Outokumpu
Suite 2, level &
77 Pacific Highway
Sydney RMNSW 2060

Exploration Aust

*split ccre
Ceutting
Creck”
.- soif.-
. pulp

..~ stream sediment
- heavy mineral

pressed powder (XRF)
-gh:lss tusien (XRF)

‘?F

AUTHORISED OFFICER




I U«
' ANALABS - 135078
! ' A Division of inchcape Inspection and Testing Services Australia Py Ltd
1 ANALYTICAL DATA |
l SANPLE PREFIX ‘ REPORT NUMBER ) '_ REPORT DATE ~ 'CLIENT ORDER No. PAGE
D9 L6, 08 0VTHE | 03/10/90 | ponss g o g |
l TeE | e | eu o feachk Slea e Fe  |K
l T s 105701 | 0.010 <5 | 1043 | 2.890 7% 115 | 7.09 | 1.00
2 |n 1087 0.010 REe 534 | 0,292 111 120 | 6.83 | 2.23
l 3 |a 105703 110,008 5 509 | 3,250 112 g7 | s5.83 | 2.47
4 la 105704 | 0,015 - 5 51% | 4,070 103 96 | m.058 | 2.71
l. 5 |a 105705 | 0.020 5 a:0 | 3.990 86 82 | 5.52 | 2.74
l 6 |6 105706 | 0.01% - 5 399 | 3.980 96 83 | 5.02 | 3.0¥
1 7 la 10s707 | o.0o1s - 5 317 | 6.540 95 6 | 5.57 | 2.14 3
' 8 |a 108708 | 0.015 - 5 847 | 3.720 103 5| 5.28 | 0.97 |
9 |& 105709 | 0.010 5 860 | 4.080 127 5| 8.29 | 0.73
l 10 |A 105710 | 0.01% 45 380 | 4.810 274 22 | 3.581 | ».14
I 11 |A 105711 |[£0.008 25 769 | 4,820 119 & | B.53 | 0.49
|12 ja 208712 | 0.020 ~- 5 751 | 6.240 02 7| 4.91 | 0.97
. | 13 |a 105713 | o010 - 5 706 | 5.460 120 6 | s.52 | 1.07
| 14 |a 105714 |<0.008 - 5 414 | 6,310 113 7| S.15 | 0.5
l 15 |a 105715 | 0.010 <5 585 | 9.430 108 & | ausi | 1,73
16 |A 108716 | 0.010 | 0.015 ot 322 | 3.910 11 ? 25 | 2,16
l 17 |a 105717 | 0.014 - 5 351 | 3.590 13 17 | 1.57 | 2.4y
I 18 | 105718 | 0,015 - <5 S32 | 5.500 25 se | s.38 | 2.86
119 Ja 105719 | 0.015 - 8 S78 | £.140 104 80 | 6.02 | 2.48
' 20 | 105720 | 0.010 - X5 583 | 6,010 20 15 | a.88 | .11
|21 e sosvRr | 0.010 5 551 | 2. 550 89 &7 | a.7s | 2.2
I 22 |a 10u722 | 0.010 ~ 1 721 | 2.940 95 57 | 3.86 | 2.60
l 23 |a 105723 |£0.008 - w5 840 | 2.500 o 60 | 3.92 | 2.80
24 |a 105724 | 0,020 5 P01 | 2.900 89 56 | 3.75 | 2.54
l 25 |a 105725 | 0.02 <8 L 1O%Y | 2.630 107 128 | 4.83 | 2.79 |
Results in ppm unless otherwise specitied -~ - - L oiwhT : S -
X = clomon Eéisfé‘n‘tET’.Z?’.I-.'?Qf!i'?&égﬁéﬁ"ﬁr'n‘fr'"f"““re e - auTHoRIsED W
l Z~ slement not determingd | - e L
||



(o ANALABS

A Division of Inchcape Inspaction and Testing Services Australia Pty Lid. . . 1 3 5 U 78
ANALYTICAL DATA

SAMPLE PREFiX o ~ REPORT NUMBER . REPORTDATE | _C'L‘I_I'ENT ORDER Nao. PAGE
PP LHS. 08,0788 | OB/10590 | RORGE 2 OF B |

THE.E S SAS:LF . A huChh‘. Aq Fm } {ja : Cr ;:-._Cu 7 _ Fe K .

T A 105726 | 0.020 - <8 1891 | 1.400 30 24 | 3.55 | 4.96
2 A 108727 0.010 - 5 935 | 2.540 Y| 72 5.01 1.96
3 (A 105728 | 0.02% - 5 540 [ 9.290 338 83 5.61 0.82
4 A 10S7RY | 0.025 - = 269 |10.340 417 133 5.37 | 0.13
5 A 105730 | 0.030 - 5 4853 | 7.510 Yo 138 | 4.3% | 0.35%
6 |A 108731 0.010 - 5 1005 | 2.820 &34 114 &.78 | 0.97
7 1A 105732 | 0.030 | 0.020 <5 333 [10.62 414 101 4.75% | 0.0%
8 A 108733 |[H0.008 - B 947 | 7.100 474 95 5.89 | 0.az
9 |A 108734 | 0.020 - oA BE3 | 7.990 a2 a3 5,596 | 0.32
10 |;a 105735 | 0.030 - =5 1238 {12,150 403 il 5.15 | 0.28
11 |Aa 1057386 | 0.024 - <5 L64 | PL0OB0 207 g0 | s.28 | 0.33
12 |A 108737 | 0.030 - 5 BYA | 7.950 408 79 | 4.92 | 0.83
13 |A 105738 | 0.025 - <5 1288 |10.930 138 34 | 4.71 0.63
14 A 108739 | 0.028 | - S 1033 | &.590 214 S50 5. 78 1.19
15 la 105740 | 0.02 » 25 | o9y [1Emdvo | 34t 105 | a.24 | 0.21
16 | 105741 0.015 - <5 7453 | 3.240 R &b &.33 | .58
17 1a 105742 | 0.010 - 59 783 | 2.780 340 113 5.38 | 0.35
18 A 105743 0.020 - 5 &53 | 6.460 53564 &5 H.16 | 0.0
18 |a 105744 | 0.025 - < 5 1325 | 7.720 521 &3 5.91 | €0.08
20 |A 10574% | 0.020 - 45 1466% | 8.080 G469 68 5.60 | 0.1
21 |A 105746 | 0.015 - 48 | 4690 | 7.060 658 136 | 6.12 | 0.34
22 |a 10%747 | 0.020 - LA 1238 | 9.740 611 124 5.63 | 0.20
23 |Aa 105748 | 0.010 | 0.02 %5 4945 | 4,730 130 119 5.07 i.90
24 A 105749 | 0.020 - <8 521 | 4.4630 54 47 5. 47 1.96
25 1A 105750 0.010 - SR &7 | 2L20C 87 &0 3,59 aL32

Rasults :m ppm unless otherwise specified

T = elemont present; but concentration too law 10 measure' N R ' R . : .
X = element concentration is befow delec’uon !lmn R : o "~ AUTHORISED .
© — = alement not determined . . : OFFICER




Géy

ANALYTICAL DATA

ANALABS

A Division of Inchcape 'nspection and Testing Services Australia Pry. Lid.

REPORT NUMBER .-

~ CLIENT ORDER No.

o

SAMPLE PREFIX REPORT DATE PAGE
PO .4646.08.,07388 O3710790 | 20232 3 9F g

'sﬂf“ 'ﬁu | :éuChk;ﬁgg?j |z ra : Fe K
e 108251 FOL008 = =3 H15 | 6.070 43 65 G.08 1.98
A LOB752 0.020 - ] 224 | 5.230 48 z .44 2415
A 10573835 0.020 - <4 402 | &.920 40 34 4.7¢ 1.55
A 103754 0.015 ~ 3 3146 | 6170 34 20 5.29 1.21

105755 0.02% - <8 3465 | 6.290 28 4,80 1.84

105758 Q.02 - R 430 | 6.060 2 13 5.29 2.:20
A LOEH?E7 0.010 - 5 545 | 5,000 22 12 4.4% 2.90
a 105758 0.013 — o d00 | 9.5¥0 oy o R P
A 103709 0.01% - L DAY T . IA0 L] &7 SRR NN
& 1057460 0.0Z% - w0 &85 | 5.930 I1& T q.52 CL 90
A 1057461 [F0.008 - <5 P35 | 2.710 LSRN 116 H.bH3 Q.P6
a4 104742 [F0.008 - <45 B30 | 3.520 78 31 Su76 Cetr
A 106763 0.010 - <5 570 | 2.090 44 39 2.66 Pl
A 1OL7 64 Q.010 | 0.015 g 340 | 3.73530 22 23 D.90 1.835
A 1087468 0.03%5 - 3 376 | 3,860 1828 28 3.70 2 .04
A LOE7 46 V.013 - <3 26| L.550 4% L) J.42 A
A 108767 0.015 - <4 332 | 94.300 193 30 3.66 1.70
A 103740 G.010 - <5 270 | 3.580 219 22 3.07 1.40
4 10H74% 0.010 - 3 JBL 1 4.5340 220 22 3. 04 2.12
& 1Q8770 C.015 - <3 302 | 3.8990 232 34 J. b6 1.86
A 105771 [0.008 - ] 239 | 5.6%0 S04 28 2.89 1.45
o 1OWA7E O.02% - 1o 290 | 4.900 233 224 3.12 1.5%
A LOGY73 0. 020 - E 297 | 3.89%20 221 40 2.40 1.448
A 103774 |10.008 - 45 219 | 3.100 2035 40 2.66 1.4¢
A LOBF?S G.0158 - <5 229 1 4,100 294 30 3.41 1.33

Results in ppm unless otherwise specitied

X - Slemant concentraton 5 betow detecuon it AUTHORISED W

— = element not determined . : OFFICER
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| SAMPLE PREFIX

-ANALABS

. A Diwsion at Inchcépe Inspéchd'ﬁ and Teating Services Australia Pty Ltd'

ANALYTICAL | DATA

[

* CLIENT ORDER No. -

PAGE

HEPORT NUMBEH it “'REPORT DATE
PIYLH6.08.07588 Q3710790 | 20232 4 oF 8
pu [re
A 108776 0.015 - S 2832 | J3.980 208 24 3.5%% 1.4%
A 105777 QLOZ2S - 05 248 | 4.2%0 276 26 2,95 1.62
A 105778 0. 025 - <3 2832 | 3.550 200 19 S.85 1.63
& 108779 0,020 - <5 2446 | 3.760 260 33 3.2 1.47
A 106780 C.0Z20 | 0.025 A 302 | 3.5380 239 3é Bab3 1.84
A 1057831 0.0 - <A 413 [ 4.0490 248 39 3w 1.88
DETECTION | 0.008 | 0.008 b 5] 0.009 10 5 0.01 0.0%
UMITS p pim ppm ppm ppmn F4 pram Ppm W E
METHOD J0% 509 201 201 201 201 201 201 201
Resulis in ppm unless atherwise specilied
T = element present; but concentration too Iow [ {s] measure i - ~
. X = element concenlralion is below detechon I|mlt el : _AUTHORISED%M
— = glamant not determined e R ' OFFIGER \—+




ANALABS

A Division af Incheape Inspection and Testing Services Australia Pry. Ltd.

ANALYTICAL DATA

13508z

SAMPLE PREFIX REPORT NUMBER REPORT DATE CLIENT ORDER No PAGE
P99 .66, 08.,07388 O3/10,90 | 20232 5 °9F g8
TrLuJE.E SASDF.'LE Mg in Ma Nb ; B Ti -1i.: Y n 1 Zr
1 A 103701 4,42 ALY | WL 000 10 18& 2305 18 2054 8é
2 A 105702 1.140 742 0.048 12 100 H223 Nt 330 L1Y
3 & 103703 1. &&0 1580 | 0.083 <10 <100 4353 29 154 B
4 A L0704 1.740 14135 | 0.058 10 <100 44608 o 114 P
5 A 10E20% 1.880 1109 | 0.059 <10 L1100 4331 26 8é P2
6 A 10572048 1a.750 70 | 0.053 <10 <100 434 o7 171 @4
7 A 1OHZ07 3.730 Y701 0,869 10 =100 3820 i? 7 &Y
8 & 105708 Ba 260 &18 | 2,270 10 <300 Q42048 23 @5 74
9 A 105709 5,320 98 | 3.340 =00 o (00 4223 2 133 7
10 |A 108710 2,670 L4Ge. | 0,074 <10 <1 G0 2124 19 180 @
11 A 105711 4,940 701 | 3.430 10 <100 4252 28 8¢ Fa
12 |A 108712 4.510 779 | 3.360 <10 100 A723 20 22 <l
13 A 10657135 4. 540 841 | 5.060 10 100 4039 22 154 &HE
14 1A 165714 4,300 841 ( 3.210 10 <100 ql22é =2 24 &8
15 | 10715 3.100 1178 | 1.910¢ 210 S e le) 3962 24 8¢ A1
16 |/ 1OG7LS 0.4z DRI | 1.990 =10 =100 P37 24 al %
17 1A 105717 Q.609 A17 1 1.930 <10 2100 1345 29 99 80
18 (A 104718 0.972 &3 0.405 410 <100 2038 37 117 128
19 (A 105719 1.350 752 0.078 <10 172 BA455 25 &73 112
20 |A 1LOB720 2400 1885 | 0.392 =10 100 3735 21 2 L
21 A 105721 1.4%0 ZO8 | 0.079 <10 <100 3098 25 305 78
22 |A 108702 1.5530 S$21 | O.179 w10 <100 35549 24 122 111
23 |A 160875 1.370 40% | 0.251 1O <100 371z pole 498 108
24 |A 1057249 1.320 432 | 0.260 =10 L0 34663 2% 254 117
25 |a Lo87en 1.370 454 [ 0,764 <10 100 3627 28 404 L4
Results in ppm unless otherwise specified : - - aE 3k o . -
X < Saman E;S::rﬁrgtu.::ﬁﬁgcne;tor:lgjgte}gﬁc:mrtnci’|measure . AUTHOHISEbW
—= element not delermined : OFFICER =]

~




o

(o
P‘

SAMPLE PREFIX

ANALABS

A Division of Inchcape Inspection ang Tae.r_mg Services Austratia Pty Lid

ANALYTICAL DATA

REPORT NUMBER,

"“REPORT DATE .

 CLIENT ORDER No '

" PAGE

P99 . 66.08.,07588

C3/710/%0

-
£

ATTON
P oy

 §%§mﬂt fﬁé
A 10872 1.35%50 263 ) 0.799 iz <100 3478 41 2146 230
A 108727 g ¢ 347 | 2.380 <10 =100 4136 29 268 b Sl
= 105748 2260 1060 | 2.440 <10 ~100 2a0L 17 254 Hed
& 105729 2.680 1079 | &.910 10 <100 2189 14 220 48
A 108730 4.4940 1645 | 1,330 =10 100 2872 13 272 91
A 10H731 4.350 &5 <490 =10 172 2321 18 1993 /8
A 108752 2.8460 1374 | 2.960 10 <100 29541 19 =3l &Y
A 108733 4.170 L339 [ 24050 <10 <160 2817 i8 274 80
A 1OL754 4,970 1388 | 1.9480 <10 100 262 14 204 v
a 105735 4.510 144 L.770 <10 =100 2374 15 253 &0
& 1087346 3190 1310 P40 <10 +100 2563 16 400 59
A AQBRTIV 2.630 1000 | 2.450 10 <100 2B30 18 321 86
A l0e758 -2n580 1484 | 2.080 =10 =190 2866 23 218 108
A 1OH739 SaH860 108% | 1.%970 <10 iz 3070 29 q37 11%
A 1089740 3.740 1383 | 1.920 <10 100 2107 L4 487 ag
A 108741 QL2200 P00 | 2330 =10 100 30453 15 a13 a3
A 105742 2aP230 1309 | 2.780 <10 .1 00 2605 14 1464 a7
A 105743 9.010 1179 | Z.870 =10 100 3317 14 2460 &2
A 104%744 4,860 1311 | 2.1460 .10 <100 3321 i% 30d &35
= 105745 2.110 1361 | &.030 =10 100 29491 14 206 85
A 1057446 4,270 1370 | 1.340 <10 =100 279V 13 261 48
a0 105747 4.070 1444 | 1,360 <10 100 paleyas 13 203 30
A 1057448 2.110 P83 | 0.885 <10 443 SEL4 28 1445 @7
A 105799 2.240 8a9 | 1.280 =10 <100 4579 25 1568 143
A 105730 1.300 349 { 0.237 =10 <100 3933 22 07 104

Results in ppm unless otherwise specitied
T = element present: bul concentration 100 low to measure

X

= element ¢concentration is below de!ectmn firmit
= elemeant nol determined :

- AUTHORISE
OFFICER

DE(? . t -




ANALYTICAL DATA

ANALABS

A Division of Inchcape Inspection and Tesling Services Auslralia Pty Lid.

CLIENT ORDER No PAGE

SAMPLE PREFIX REPORT NUMBER REPORT DATE
1
9P, 660807388 | 05/10/90 | 20232 s g

N _SA:I:LE gy iry | Na ‘ ﬁln :. '*,F‘.l:l' B T:i; : Y Zn Zr

T oda toszsl | z2.170 | 1192 | 0.762 <10 100 | 4704 23 137 1%
2 A r1om7E2 | 2.a30 | 1317 | 0.598 11 <100 | 4286 22 141 136
3 |a 1085753 | 2.090 | 1087 | 1.110 <10 | =100 | 4075 23 160 127
4 |a 105754 | 2.540 962 | 1.450 10| =100 | 4238 23 217 L3S
5 la 105755 | 2.440 | 104Z | 0.848 <10 | €100 | 3846 25 179 127
6 la 105756 | 2.130 | 1286 | 0.715 10 | =100 | 3621 21 21 100
7 |A tosyszy | 2.290 | 1903 | 0.364 <10 | <100 | 3498 20 &5 89
g |A 105758 | 1.v2 2429 | 0.061 €10 | <100 | 2558 20 50 74
g |A 105759 [ 1.740 | 1753 | 0.145 <10 | <100 | 2584 24 &5 9L
10 A 108780 | 4340 759 | 3.220 A0 100 | Be4s 20 127 &3
11 |A 108761 | 4.260 | 4333 | 2.470 710 177 | 2446 18 | 1972 7é
12 |& 108762 | 2.060 ) 1284 | 0.324 %10 100 | 261i 24 9?5 LS
13 |A 105763 | 1.260 533 | 0.086 18 1Bl | 2646 320 230 142
14 |A 105764 | 2.340 | 1127 | 0.074 10| 100 | 1818 1é 567 85
15 |A 105765 | 2.9%0 | 1360 | 0.080 10| €100 | 2098 17 263 101
16 |Aa 105766 | 2.170 516 | 0.104 15 235 | 3837 38 243 191
17 |A 105767 | 3.090 | 1244 | ©.077 12| =100 | 1831 14 119 83
18 |A 105768 | 2.290 %85 | 0.059 £10 | <100 | 1712 14 140 71
19 |A 1085769 | 2.720 | 1334 | 0.072 <10 141 | 2103 18 182 o7
20 |A 105770 | 3.190 985 | 0.103 410 100 | 2300 17 421 95
21 |A 108771 | 2.4650 | 1487 | 0.0%& 10 | 100 | 142 15 &2 43
o0 A 105772 | 2.an 1283 | 0.064 10| <100 | 1896 13 83 77
23 (A 105773 | 2.180 938 | 0.056 <10 | <100 [ 1680 12 194 70
24 |& 105774 | 2.510 | 1367 | 0.058 10| =100 | 1447 14 140 &%
25 [A 105775 | 2.870 | 1129 | 0.072 10| =100 | 1746 13 204 76

Results in ppm unless otherwise specified

T = element prasent; but concentration too Iow to measure

X = efement cancentration’is below deiecllon IImIt
— = element not determined
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PPY.46.08.07388 Q3710790 § 20232 g OF g

SAMPLE . 2 Y B
@A 108774 2.89¢ 104% | 0.068 w1G < LOO 1913 15 100 B84
A 10577y 22530 1139 | 0.Q78 <10 2L 16993 14 104 7P
A 105778 2.990 1021 ) 0.1145 <10 100 2076 14 262 P
A 105779 2.210 979 | 0.145 <10 LOO 2014 14 4035 g5
A 105780 5.140 ?71 | 0.103 <10 100 2274 i4s 392 P
A 105781 34040 1379 | 0.073 <10 100 2150 16 117 @7
DETECTION [ 0.002 151 0.005 10 100 .10 1 v "

LMITS Ta RRm 4 pPRMm ppm PPm PRMm ppm pom

METHOD 201 201 201 2014 201 201 201 201 201

Results in ppm unless otherwise specified :

T = element presant; but concentration too low to measure *

X = elemem concentration is below detection Iurmt

— = glement not determmed ';1,;;;- .
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Appendix III-c 135086

Analytical Standard Material

The material used as an external analytilical standard in the
batch of HXRD 1 side grind filllet samples (Sample Numbers:
105701, 105731, 105761) was suppllied by Aberfoyle Exploration PsL.

A.McNei1ll (pers. comm.) has advised that this standard material
is expected to return analytical results within the following
ranges when analysed by AAS and XEF methods:

Cu 115 - 130 {ppm by AAS)
Pb 180 - 250 "
Zn 2300 - 2400 "
Ag <0.5 "
Au <0.008 "
Ba 1100 - 1300 (ppm by XEF)
A= 15 - 22 "
T1 2450 - 2500 "
Cr 920 - 960 "
Zr B8O - 20 "

The three samples of standard material analysed in the batch of
MXRD 1 samples by ICP-0ES and 30g fusion/AAS actually returned
results in the followling ranges:

Range Mean S.D,

Cu 114 - 116 115 1 (ppm by ICP-0ES)

Pb 172 - 186 178 7 "

Zn 1972 - 2034 2003 31 "

Ag all <0.5 <@.5 "

Ba 935 - 1043 894 55 "

T1 2446 - 2521 2491 40 "

Cr 638 - 725 881 45 "

Zr 76 - 86 80 5 "

Au <0.008 - 0.01 (g/t by fusion/AAS)

From these few results i1t may be tentatlvely concluded that the
ICP method has produced similar results for Cu,Pb,Ag and Tl but
rather lowish values for Zn,Ba and Cr than the more commonly
applied methods of AAS and XEKF.
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REPORT ON GEOCHEMISTRY AND IMPLICATIONS OF THE
LAVAS IN DEPT OF MINES DRILLHOLE MXRD-1 ON
OUTUKUNPU EL 14/85, MT CATTLEY

Anthony J. Crawford
13/11/90

For Outukumpu Exploration (Aust.)
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SUMMARY

Available chemical data for the Mines Dept Mt Cattley stratigraphic
hole MXRD-1 is reviewed, and six lithochemical units are recognized,
including an upper unit of dolerite, four basalt units, and a basal andesite
unit. The basalts are confidently correlated with the Hellyer Basalts,
and the andesites with the Que Footwall Andesites. Black shale overlying
the basalts is correlated with the Que Rv Shale, and greywackes
underlying the andesites are correlated with the Animal Creek
Greywacke. Thus the exact stratigraphic sequence present in the VMS
deposit-rich Que-Hellyer area is shown to persist some 10km further
north, in the Mt Cattley area. This enhances the exploration potential of
the area, but introduces some apparent problems with existing
interpretations of the local geology in the Mt Cattley - Back Peak region.

Several recommendations for further drilling are offered, including:

1:  deepening Outukumpu hole MCDD-5 to test whether the extensive
silicification at the base of the hole is related to fluids associated with
a major thrust fault hypothesized to pass just to the east of MCDD-5's
collar location; this i1s a potential analog for the Au deposits in the
Henty Prospect, where Au is associated with extensive silicification
along the Henty Fault system.

2: drilling an inclined hole southward from a position about 300m due
south of the position of MRDD-1, to try to intersect, and drill along the
horizon around the contact of the basal basalts (Unit 5) and the
underlying andesites (Unit 6). This horizon 1is equivalent
stratigraphically to the "Mixed Sequence” of the Que-Hellyer region, that
host both the Que and Hellyer VMS deposits.
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INTRODUCTION

in 1987-88, Outukumpu Exploration (Austr.) drilled five holes
(MCDD 1-5) in their Mt Cattley EL 14/85, through Tertiary basalt into the
unexposed correlates of the Mt Read Volcanics. A petrological-geochemical
investigation of the lavas in the lower sections of drillholes MCDD-2 and 3
(Crawford 1989) showed that these were andesitic, and best correlated
with the Footwall andesites in the Que-Hellyer region. No correlates of the

- Hellyer basalts were encountered in these drillholes. Subsequently, the

Dept of Mines drilled a stratigraphic test hole MXRD-1 (Fig. 1) about 1.3km
due south of MCDD-1, based on information from regional mapping and the
Outukumpu drillholes. This was aimed at intersecting correlates of the
Hellyer basalt and the economically important 'Mixed Sequence' at Que and
Hellyer, that hosts the major VMS orebodies presently being mined. The
presence of a relatively thick pile of andesitic to basaltic lavas in MXRD-1,
sandwiched between a black shale above and a greywacke sequence below is
tantalizingly similar to the mine sequence at Hellyer. Therefore, the main

-aim of the work | have been asked to carry out in this instance centres on

using the available geochemical data to prove or disprove a correlation
between the MXRD-1 lava sequence and the Hellyer area lava sequence. If
the sequence at Mt Cattley can be confidently correlated with that in the
Hellyer-Que area, then this extends the ground with high exploration
potential some 10km further north, and demands that sub-Tertiary basalt
exploration be employed. |
In an Appendix | provide: :

1: a lithochemical log of the Mines Dept stratigraphic hole at Mt Charter
(MCH-1) with some comments on the chemical units recognized, 2: a brief
review of the Que-Hellyer lava stratigraphy and chemistry in the mines
area, and 3: a review of the logs and geochemical data provided earlier
(Crawford 1989) for the Outukumpu Mount Cattley drillhole MCDD-1 and -2.

The hole MXRD-1 reached a depth of 750m, and was logged in detail by
Wally Herrmann. His abbreviated log is shown below. Geochemical data
obtained by Analabs on fillet core grinds of the entire core was supplied to
me by Wally Herrmann. Before attempting an assessment of the data
provided, | offer some comments about the choice of elements that should
and should not be selected for analysis in projects aimed at local and
regional correlation of volcanics in exploration programs. | also offer some
comments on the philosophy of correlations in volcanic terrains.
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LITHOLOGICAL LOG: MXRD-1 (Mt Cattley): W. Herrmann

DEPTH (m)
0 - 184.6

184.6-225.2
225.2-292.4
292.4-301.5
301.5-305

305-352.6

352.6-355.5
356.5-525.2
525.2-525.5
525.5-597.8
587.8-598

598-608.4

608.4-610.2
610.2-626.7
626.7-628.3

628.3-750EOH

LITHOTYPE
Tertiary basalts and lava breccias

Turbiditic siltstones and greywackes
Dolerite intrusion

Felsic pumiceous tuff-breccias

Mixed felsic epiclastic-biack siltstone/shale
Black siltstone-shale

Felsic - mafic lithic epiclastic breccia
Andesitic lavas and breccias

Andesitic volcaniclastic wacke

Andesitic lavas and breccias

Greywacke

Felsic pumiceaous tuff/epiclastic sandstone
Felsic volcaniciastic siltstone

Turbiditic greywacke and siltstone
Pumiceous epiclastic jumble breccia
Turbiditic greywacke and siltstone

|
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SELECTION OF ELEMENTS FOR DIAGNOSTIC GEOCHEMISTRY AND
REGIONAL - LOCAL CORRELATION OF ALTERED VOLCANICS, WITH
PARTICULAR EMPHASIS ON THE MOUNT READ VOLCANICS

In sequences of altered lavas, it is obvious that different styles of
alteration, and variable vein assemblages, produce differing extents and
directions of modifications of the primary rock composition. The common
vein and alteration minerals and assemblages in Mount Read Volcanic lava
sequences, such as calcite, quartz, sericite, chlorite and to a lesser extent
pyrite and barite, indicate that Si02, CaO and the alkalis {Na, K, Sr, Rb,
Ba..) are all mobile to some extent during both regional burial
metamorphism, and more localized hydrothermal alteration. Therefore, in

o

assessing the geochemical data from such lava suites with regard to -

determining primary affinities or making regional or local correlations,
due weight should be put on those elements and element ratios which are
known to be essentially immobile during such post-eruptive alteration.
These so-called immobile elements are those with a high charge to radius
ratio, ie. Ti, Nb, Ta, Hf, Zr, Y, P, rare earth elements (REE), and some
transition elements such as Sc, V, and normally Ni and Cr. During several
years of studying the geochemistry of the Mount Read Volcanics, most
recently the thick basalt-andesite sequences in the subsurface west of
Hellyer (Rept. for Placer Expin., 1990), | have found that the following
elements and ratios are most useful.

1: TiO2, Zr and Ti/Zr. For the Mount Read Volcanics (MRV), and most other
suites of arc-related lavas | am familiar with, Nb data is useless, due
mainly to its low abundance levels in arc-type lavas. | suggest that it is
not worth the expense of analyzing for Nb. | rarely use Y abundances for
diagnostic geochemistry. XRF data seems fairly sloppy, and for the MRV |
am not convinced that the primary range of Y warrants using this element
as a petrogenetic indicator; this is shown, for example, by the remarkably
scattered points on the Y - SiO2 diagram for the Central Volcanic Complex
lavas, a data spread much greater than that for much more 'mobile’
elements such as CaC (Fig. 2). i suggest also, therefore, that it is not
worth analyzing for Y. Perhaps the most useful single discriminant is
Ti/Zr; analysis is accurate, and it is apparently very effective in defining
magmatic units within a pile of lavas.
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Figure 2: Y-Si0O2 and CaO-Sio2 plots for Central Volcanic Complex
Groups 1 (closed circles) and Group 2 (open circles) lavas, showing the
lack of any predictable or interpretable relationship between Y and
Si02. CaO is notoriously mobile (calcite veining, albitization of calcic
plagioclase), yet for the carefully selected CVC samples analyzed, CaO
still shows a broad negative correlation against SiO2, In contrast Y,
always considered to be a useful immobile element during alteration of
lavas, shows a shotgun scatter of primary abundances, and is thus
considered to be an uninformative element, not worth analyzing for
programs investigating regional correlation of volcanic units.
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2: REE patterns. These cost around $40-60 per sample, but are of
exceptional value in the petrogenetic interpretation of the suites involved,
and in correlation of lava units. Once units are defined on the basis of
major and trace element geochemistry, only a single sample from each
unit need be analyzed for REE to obtain optimum information. As shown
further on, for the Mines Dept Hole in question (MXRD-1), | can spiit the
dolerite + lava sequence into about 6 petrochemical units (covering some
375m of core). Thus only 6 REE analyses would be sufficient to
effectively diagnose this sequence and compare and contrast it with other
characterized sequences in the region. -

3: Due to the expense and time (~1 month to get data)} involved in
obtaining REE analyses, | have found P205 abundances to be a useful
substitute, P205 abundances are very useful for local and regional
correlations within the Mount Read Volcanics . This is because much of
the MRV is composed of high-K andesites and shoshonitic basalts which
have generally high P205 contents (0.2-1.5%) that are directly
proportional to REE abundances. Also, there is an indication from my work
that in a given pile of basalis {eg W of Hellyer) at a given MgO content,
P205 abundances generally increase upwards in the pile.

4: Cr abundances are also useful, both for judging how ‘primitive’ a lava is
in the absence of MgO data, and for differentiating between lava
units/suites that have similar Ti/Zr and P205 contents. For instance, in
the Mines Department Mount Charter hole MCH-1, there is a 150m-thick
unit of Hellyer-type basalts with Ti/Zr = 34-44, P205 ~ 0.35%, but very
low Cr abundances (<70ppm). In the Placer holes that penetrated the same
stratigraphic section W of the Murchison Hwy, there are quite a few units
of basaltic lavas with similar Ti/Zr and P20O5 contents as this MCH-1 unit,
but the Placer basalts have Cr abundances usually in excess of 500ppm,
and cannot be the same unit.

5. Of the major elements, MgO is probably the most useful, as it gives an
indication of the degree of differentiation of the sample, and can be used
in a general way to infer SiO2 abundances. FeQ abundances are useful, as
FeO vs SiO2 for any group of fairly unaitered Mt Read Volcanics forms a

~ tight inverse correlation (Fig. 3); if FeO falls above the line shown in
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Figure 3: FeO* versus SiO2 plot for all analyzed "well-preserved”
Mount Read Volcanics, showing the well-defined negative correlation
defined as FeO* decreases in abundance during fractionation. Any
sample plotting above the trend might be suspected to show minor
pyrite- or magnetite alteration. '
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Figure 3, pyrite- or magnetite alteration/mineralization (albeit
volumetrically very small) might be suspected. In the absence of thin
section data, this information is useful in assessing alteration style, and
whether or not that sample might be useful in diagnostic comparisons
with other units/suites in the region. CaO, Na20, K20, Ba, Rb and Sr are
generally highly mobile, and their abundances are only useful in assessing
extents and styles of alteration; they are of little or no use in regional or
local correlation,

Some examples of the utility of the selected elements and element
ratios mentioned above are shown below, using data from the MRV. Figure
4a-d shows how simple element ratios such as Ti/Zr and TiO2/P205 can
effectively discriminate the main lava suites within the Mount Read
Volcanics. Figure 5 shows how similar 'diagnostic’ element ratios and
abundances can clearly separate different lava units within a single
drillhole, enabling correlation of lava units between holes.

CORRELATION of STRATIGRAPHIC UNITS in  VOLCANIC TERRAINS

The broad scale regional correlations attempted further on are made
with the following provisos and cautions foremost in my mind. Firstiy,
anybody who has worked in a modern arc-type volcano-tecton'ic setting
such as might be encountered for example, in Indonesia or Japan, is well
aware that individual volcanic facies are likely to be variable and
impersistent, both along strike away from the source, and laterally. Some
lava flows may be extansive along one flank of a volcano, whereas no
record of these flows might be evident on the opposite flank of the same
edifice. Likewise, pyroclastic eruptions are notoriously directional, and
whereas they may be extensive for tens of kilometers in one direction,
little evidence of their existence might be preserved or evident in the
opposite direction away from the source.

The examples referred to above in Japan and Indonesia etc would all
be essentially subaerial volcanic manifestations. Much less is known of
submarine volcanism, particularly deep water, explosive, arc-type
volcanism. Underlying greywackes, the presence of thick pillow lava
sequences, and marine fossils in the Que Rv Shale all indicate that the
volcanism that produced the lava pile in the Mt Charter - Hellyer - Mt
Cattley region was submarine, and probably quite deep water. Whether
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Figure 4a-d: Immobile element variation diagrams using oaly Ti, P,
Mg and Zr, for the main lithostratigraphic units in the Mount Read
Volcanics, showing that well-defined compositional fields exist for
each group, enabling regional correlation.
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Figure 4a-d (continued): Immobile element variation diagrams
using only Ti, P, Mg and Zr, for the main lithostratigraphic units in the
Mount Read Volcanics, showing that well-defined compositional fields
exist for each group, enabling regional correlation.
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volcanism in such a volcano-tectonic rift was fault-controiled and
diffusely spread along major submarine fissures, or whether it occurred
more focussed, as overlapping eruptions from major volcanic edifices,
remains unknown, even for many modern such submarine settings. If, in
the case of the Que-Hellyer area, the volcanic pile was generated by
eruptions from major cones, there would be little reason to expect to be
able to correlate individual basaltic (compositional) units over any
distance. If volcanism was more fissure-controlled, it is likely that
basaltic units might be more extensive and thus traceable over larger
distances (1 - 10km 7). Presently, | dont think enough information is
available for the area in question to be able to judge whether fissure or
focussed eruptions were more important in building up the Que-Hellyer-
Bulgobac lava pile. In fact, there is not even enough data, in my opinion, to
rule out the possibility that the area between Hellyer - Mt Charter - Mt
Cattley - Beulah, originally constituted several subparallel small rifts or
basins within a broader submarine volcano-tectonic rift.

A second point to keep in mind is that some compositional features
of basaltic lavas reflect only shallow magma chamber processes,
whereas others are inherited from their mantle source, and will not
change very much with fractionation. For example, the Ti/Zr value, and
especially the abundance of P205 in basalts with more than 7-8% MgO,
essentially reflect their mantle source value. The abundance of P205 in
the basalts analyzed from the Hellyer - Mr Charter - Mt Cattley area
varies by almost a factor of twenty, from about 0.05 - 0.9%, and therefore
reflects a source feature. Furthermore, basalts with broad arc
geochemical signatures (eg low TiQ2, Nb abundances) but with more than
~0.2% P205 are most unusual and distinctive; those with P205 in excess
of around 0.4 - 0.5% might be referred to as shoshonites, and carry
important tectonic implications. It is worthwhile, therefore, to carefully
observe the distribution of P205 in the cores analyzed. Unfortunately,

P205 abundances are not presently available for the MXRD-1 samples

analyzed, making correlations to this area tenuous. However, some
sensible correlations can certainly be made based on the wealth of data
available for andesitic-basaltic lavas from the Hellyer - Bulgobac and Mt
Cattley areas.
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CORRELATION OF THE MXRD-1 SEQUENCE

A detailed core log and sections through the stratigraphy around
MXRD-1 have been supplied by Wally Herrmann. No petrographic data is
presently available. The data provided for the dolerites, basalts and
associated lavas from MXRD-1 west of Mt Cattiey on Outukumpus Mt
Cattley EL 14/85 can be compared with

1: data for lavas in the sequences slightly further east drilled by
Qutukumpu (Crawford 1989),

2: data for the lavas around Hellyer and in the Mines Dept hole MCH-1 at Mt
Charter (Corbett and Komyshan 1889; Stolz and Large, AMIRA Report
"~ August 1988),

3: unpublished data from lava sequences beneath the Que River Shale from
W of the Murchison Hwy.

As mentioned in the introduction, a key feature of this drillhole is
the presence of a volcanic package dominated by andesites and basalts,
sandwiched between a lower greywacke sequence and an upper black shaie
- siltstone sequence. This succession is very reminiscent of that which
hosts the major VMS deposits at Que Rv and Hellyer. In the foliowing
pages, an attempt is made using available data to prove this correlation
with the Heliyer stratigraphy, and hopefully, enhance the exploration
potential of this area.

COMPOSITIONAL GROUPING OF LAVAS IN MXRD-1

BACKGROUND METHODOLOGY
A problem in interpreting data supplied in the form of the Analabs
data for MXRD-1 is that there is no way of determining, in the absence of

thin section petrographic descriptions, just how altered the analyzed

samples were. This translates into a good deal of uncertainty when
interpreting analyzed MgQO, FeO etc abundances. Normally, extent of
alteration can be judged by a rock's loss-on-ignition contents; these are
unavailabie for the rocks being examined. Loss on ignition provides a
useful guide to how altered a particular sample is, in the absence of
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petrographic information. Samples analyzed with 10-12% CaO (for
instance, some of those in Units 2 and 3) might reasonably be expected to
have high calcite contents (veining?).

This problem can largely be circumvented using abundances of
immobile elements, although these abundances might be diluted, for
example, by extensive calcite or quartz veining. It is most appropriate,
therefore, to use ratios of immobile elements. In this way, any
enrichment or dilution factor due to volume loss, or veining by 'normal'
vein minerals, applies equally to each element in the ratio, and can be

- eliminated. Thus Ti/Zr is selected as the most useful and informative

ratio. Both these elements are immobile, and this ratio shows two
important diagnostic features:

1: it's value decreases relatively smoothly in any comagmatic lava suite
from basalt through to rhyolite (Fig. 6a), and

2. within the basait compositionai range (broadly 45-55% $i0O2), there
exists within the Mount Read Volcanics a wide spectrum of initial Ti/ZF
values for various parental basalt types. This is due to several factors,
mainly source mantle composition control, the extent of melting involved
in generating that basaltic magma batch, and the extent of fractionation
suffered by the parental basalt before eruption and solidification. In the
Hellyer - Cattley - Sock Ck region, basaltic lavas with 6-8% MgQO (or more)
can have Ti/Zr values anywhere from 18-20 up to 60. Importantly, each
magma batch (lava unit, or eruptive unit?) has a distinctive
Ti/Zr that may be quite unlike that of the flows above and below
it, rendering it possible to determine a relatively simple
chemical stratigraphy. This is the approach taken herein.

From the data supplied for the dolerite and lava-lava breccia units
logged in MXRD-1, | have distinguished 6 petrochemical units (Fig. 7).
These are listed below (MgO data are culled for highly altered samples,
such as for margins of dolerite sill):
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characterization of highly altered lavas (eg chloritized dacites that
might otherwise be judged to be andesitic to basaltic based on hand
specimen interpretation). '

1400+ Cr (ppm)
1200 +
. -
1000 4 * *’
L
800 + *
L J
600 + : s * o .
® L ]
L
-4 L &
400 | e . .
L
200 + . - f%"o °
ek, 3 %itgo
0 . I‘.. 1 L 1 } $ L |
0 2 4 6 8 10 12 14 16 18

Figure 6b: Plot of MgO versus Cr (ppm) for all analyzed (by XRF) Mount
Read Volcanics from the Que-Hellyer region. Note that only basalts
with more than around 6% MgQO have Cr abundances in excess of 200ppm.
This implies that the ICP analytical data for MgO for the samples from
MXRD-1 are highly suspect, and probably well below real values,
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TERTIARY BASALTS AND BRECCIAS

Turbiditic Siltstones and Greywackes

Unk 1: Dolerkic Intrusion, T¥Zr 55-61

Feksic pumiceous tuffs and Breccias
QUE RIYER SHALE

Unit 2 Hellyer Basak Correlates, TVZr 3946
Unk 3 Hellyer Basak Comrelates, TVZr 3540

Unit 4: Hellyer Basak Correlates, T¥Zr 24-39

>00m Unk 5 Hellyer Basak Correlates, TVZr 53-60
Unit 6 Que Footwall Andesite Correlates
T 30-39
600m __E
Pumiceous tuffs and Greywackes:
: Animal Ck Greywacke Comrelates
700m __

ST s e,

MXRD-1

Figure 7 Lithochemical log of drillhole MXRD-1, Mt Catlley EL 1485
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CHEMICAL STRATIGRAPHY OF IGNEOUS ROCKS iIN MXRD-1

UNIT DEPTH(m) %TiO2 Zr (ppm) TilZr %MgO Cr(ppm)
1. 225-297 0.62-0.70 64-77 55-61 4.3-5.8 103-127
2. 360-380 0.37-0.42  48-64 39-46 2.3-2.7 338-417
3. 380-430 0.39-0.47  59-80 35-40 2.9-5.0 207-474
4. 430-460 0.42-0.51 86-119 24-29 2.6-3.6 138-408
5. 460-525 0.44-055 47-63 53-60 2.9-5.1 360-658

6. 530-598 0.60-0.71 89-138 30-39 2.1-2.6 22-48

UNIT 1: This is an apparently sheetlike dolerite body some 75m thick.
Its relatively low MgO, Cr and FeQO contents suggest that it is quite
evolved. As it intrudes through and above the level of the Que River Shale,
it post-dates the typical Hellyer basalts. However, as noted earlier, it
shows many compositional features in common with some of the Heilyer
basalt correlates in this hole, especially with Unit 5. lt is also
compositionally simitar in some respects to the dolerites occurring
around Hellyer Mine and W of Mt Chanter (see Corbett and Komyshan 1987),
although it is a lot more evolved than these rocks. A third correlation
which cannot be ruled out on the basis of the available data is with the
Jurassic dolerites. In terms of MgO, TiO2, Zr and Cr, it is not very
different from the average Jurassic dolerite in Tasmania. Only further
analysis, including a detailed petrographic examination, can lead to
correct correlation of these rocks, and in turn, to a better understanding
of their significance in this region.

UNIT 2: A section between 360.6m to 380m logged as pillowed andesitic
lavas. These have Ti/Zr for two analyses from 39-46. These high values,
coupled with the high Cr contents (338-417ppm) are strongly suggestive
of a basaltic lava, rather than an andesitic lava. The low measured MgQO
contents in this unit (2.3-2.8%), and especially in Units 3-5, are puzzling
and suggest some strong alteration, or probiems with the [CP analytical
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method for Cr or MgO. Note in Figure 6b that for all the Mount Read
Volcanics analyzed, Cr contents >200ppm are essentially limited to
basalts (MgO > 6%). 1 also note that the Cr contents analyzed by Anaiabs
on the Aberfoyle standard rock are 200-300ppm below the recommended
value. |If then, the 'real' Cr contents of the analyzed lavas are actually
higher than measured, this only exacerbates the problem of high Cr
contents and low MgO contents. 1 suggest (with a great deal of
conviction) that both the MgO and FeO contents of these rocks, as
measured by ICP, are much lower than their real values, and are aimost
meaningless. Only relative values of MgO (eg. Unit 6 is always lower than
Unit 5) provide some indication of the degree of differentiation of these
rocks.

UNIT 3: This is a sequence of brecciated lavas from 380-430m. Four of
the five analyzed samples have Cr contents >400ppm, again contrasting
with the surprizingly low MgQO contents (2.9-5%), and implying, in my
mind, an analytical probiem. However, Ti/Zr values all fall from 35-40
and suggest basaltic precursors.

UNIT 4: From 430m to 460m, more brecciated andesites and basalts have
Ti/Zr notably lower than the overlying lavas (24-29) due essentially to
higher Zr abundances at constant Ti levels. Two of the three analyzed
samples (sections) have CaQ and Cr contents more like andesites than
basalts; this is in keeping with the higher Zr contents of these rocks.

UNIT 5: This is a unit extending from 460m to 525m composed of
massive amygdaloidal basalts with Ti/Zr = 53-60, and high Cr contents
(360-660ppm). Still the analyzed MgO contents are surprisingly low (2.9-
5.1%), and probably quite wrong.

UNIT 6: From 530-598m, a uniform almost aphyric andesitic lava occurs.
This has low Cr contents (22-48ppm), Ti/Zr = 30-39 and MgO contents <3%.
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CORRELATION OF THE MXRD-1 LAVAS

A large database of wholerock and trace element analyses of
representative Ieast-altered Mount Read Volcanics (herein MRV) has been
compiled, and is being updated regularly. One important reason for
assembling these data has been to test whether the various petrologic -
stratigraphic units that make up the MRV (eg. Central Volcanic Complex,
Western Volcanic Sequence, Tyndall Group..) each have a distinct
geochemical signature or ‘fingerprint. This is a first step towards
proving that wholerock major and trace element geochemistry is a useful,
if not prerequisite, method for within-belt correlation of lava units. If
particular lithostratigraphic units within the MRV have no distinctive
compositional characteristics that distinguish them from the rest of the
lava sequences in the belt, and do not define distinct compositional fields
on selected immobile element variation diagrams, then rock chemistry is
useless in regional correlation. Fortunately this is not the case

Figure 8 shows discrimination plots using only the elements P, Ti, Zr
Cr and MgOQ, in which each of the four main lithostratigraphic units making
up the MRV define clear, generally well-separated compositional fields.
Cr is a more effective discriminant in sequences dominated by mafic and
intermediate lavas. It was shown in Figure 5 shows plots of Cr abundances
versus P205 and TifZr for a single drillhole W of Hellyer; individual lava
units are very well separated and defined on these plots, and can thus be
correlated between driliholes or in a more regional framework.

One of the lithostratigraphic units most clearly defined within the
MRV are the feldspar-phyric and aphyric andesites occuring in the footwall
of the Que and Hellyer VMS deposits (see Figure 8). These Que Footwall
Andesites are characteristically lavas with 2-5% MgO, low P205 (<0.25%),
Cr abundances from 10-100ppm, Zr abundances from 100-200ppm and
Ti/Zr values (20-35) generally higher than those for andesites in the
underlying CVC Group 1 andesites. In a previous report to Outukumpu
(Crawford 1989), the andesitic lavas in the Mt Cattley drillhcles MRDD-2
and -3 were correlated with the Que Footwall Andesites. In the new
drillhole MXRD-1, the basal (Unit 6 as defined here) andesites
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can be confidently correlated (chemically and petrographically)
with those in MRDD-2, and with the Que Footwall Andesites.

Although MgO and FeO abundances in the Unit 6 andesites are notably
lower than those in the MRDD-2 andesites, | attribute this to the
exceptionally poor quality of the ICP data for MgO and FeO; Zr, Cr and TiO2
abundances compare well, and | predict that P205 contents in Unit 6
andesites will also be around 0.18 - 0.20% on an anhydrous basis, as for
the MRDD-2 lavas.

in MXRD-1, between the overlying black shales and the Unit 6
andesites that are correlated with the Que Footwall Andesites occurs a
pile of basaltic to andesitic lavas (Units 2-5) about 165m thick. On
simple stratigraphic and lithologic grounds, these would almost certainly
correlate with the Hellyer basalts. Unfortunately, MgO and FeO values
measured for the Units 2-5 lavas are unareliable, and P205 contents have
not been measured. Usefui geochemical data for these lavas include the
following: TiO2 contents are mainly less than 0.55%, Ti/Zr values fali
hetween 24 and 60, but are mainly greater than 35, Cr abundances are
mainly greater than 200ppm, up to 658ppm (and are apparently well below
'real' values, as noted above), and Zr contents are less than 120ppm, with
most lavas having <80ppm Zr. The only group of lavas within the MRV that
consistently match these compositional signatures are the Hellyer basalts
(and their correlates much further south, at Lynchford). This is shown on
the discriminant diagrams in Figure 9, and makes perfect sense when
stratigraphic considerations are taken into account.

In summary, | have no doubt that the sediment Ilava
sequence drilled in MXRD-1 can be correlated with the sequence
in the Que-Hellyer region some 10km further south. The Que
River Shale is distinctive in hand specimen, core and
compositionally (Ti/Zr ~ 30, whereas most shales have Ti/Zr <
15). The units 2-5 lavas, including pillowed and massive flows
of basalt and andesite, are easily correlated with the Hellyer
Basalt. The Unit 6 andesites in MXRD-1 are readily correlated
with the Que Footwall Andesites of the Que-Hellyer region, and
with the lavas in Outukumpu drillhole MCDD-2. Basal micaceous
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greywackes are analogues of the Animal Creek Greywacke
further south. Only the intrusive dolerite cannot be simply
correlated with other dolerites iIin the region without more
detailed geochemical study.

GEOLOGICAL IMPLICATIONS and SITING FUTURE DRILLHOLES

If these correlations are correct, then some interesting hypotheses
may be put forward to explain regional geological relationships. One
possible major problem is the greywacke outcropping extensively in the
Leven Rv in the area between 39802 - 03E 54075-105N. Is this a true
Southwell Subgroup greywacke sequence as mapped, or is it, in fact, a
correlate of the Animal Creek Greywacke drilled in MCDD-4, some 2km
further south? Only careful field and petrographic study of the Leven Rv
greywackes will solve this problem. However, it seems reasonable to
assume that the plunging syncline indicated from the drillhole data (Figure
1) would extend northward to place Animal Creek Greywacke correlates in
the Leven River area, where greywackes are mapped and abundant.

This scenario demands that a major fauit exist between the
greywacke - lava sequence in the west, and the pyroclastic sequence of
the Southwell Subgroup in the east (Figure 1). - One possible location of
this fault is along the boundary mapped between the greywacke (Cdg) and
the pyroclastic-mass flow sequence (Cdts); this is marked in green on
Figure 1. Although this hypothetical fault contact occurs in-the Leven Ry,
and structural data across the contact show no obvious discordance, such a
fault (which would be a W-dipping thrust) might be marked by only a 5- to
10m-wide cleavage or shear zone (R. Berry, pers. comm.).

It is important to note that in MCDD-5, black shales and cherty
rocks (possibly silicified black shales) occur at the base of the hole, in
what could be interpreted to be part of the shear zone associated with this
fault (Fig. 1). These could be Que Rv Shale correlates silicified in the
fault zone, and are at least 50m thick. If this is the case, a strong analogy
might be made with the Henty Prospect Au mineralization, associated with
extensive silicification along the Henty Fault. Silicification is much more
typical of Cambrian alteration than Devonian alteration within the MRV.
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If the shales and cherty rocks in MCDD-5 are Que Rv Shale correlates,
further faulting of not insignificant throw is demanded to juxtapose the
greywacke sequences in MCDD-4 correlated with Animal Ck Greywacke
with W-dipping Que Rv Shale correlates only 800m further east in MCDD-
5 (see Fig. 1).

The very hypothetical ideas offered above are not of very much use in

deciding on placement of a future drillhole. There are two possible
strategies as | see it. First, a stratigraphic hole (wildcat!) similar in
design and intent to MXRD-1 might be planned, to essentially eiucidate the
regional structure in the southern part of the EL west of the Leven River,
This would provide the most data if directed due east and collared 500-
1000m due south of MXRD-1. A second approach might be more pragmatic,
aimed directly at exploration potential rather than clarifying local and
regional geological relationships. This might involve two separate holes:
1. deepening MRDD-5, to test whether the silicification is fault-related
and passes into mineralization at depth.
2: driilling a new hole as close as possible, given the present fragmentary
understanding of local sub-basalt structure, to the horizon equivalent to
the mineralized Mixed Sequence at Que and Hellyer. This occurs at a depth
of around 525m in MXRD-1, and must 'outcrop' at the sub-Tertiary basalt
unconformity somewhere on a line between MRDD-2 and MXRD-1, and on
another line between MRDD-3 and MXRD-1. A hypothetical trace of this
horizon is marked in brown on Figure 1. [t might be possible to drill down
the (assumed) synclinal axis at around this horizon, from a- position about
300m due south of MCDD-1; this way maximum coverage of the most
prospective regional horizon might be gained.
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APPENDIX:

MINES DEPT HOLE MCH-1 at MT CHARTER

The Mines Department drilled a stratigraphic hole just W of Mt
Charter (more than 10km S of Mt Cattley), which was deepened 200m by
Aberfoyle Resources Lid., who had fillet grinds of the entire core section
analyzed for Ti, Zr, Cr, Ba and base metals (Corbett and Komyshan 1989).

The generalized log follows. | have not examined thin sections from this
hole:

0 - 10.3m Que Rv Shale

10.3 - 57.7m Dacitic lavas and lava breccias

57.7 - 115.1m Basaltic lavas/breccias (Siltstone 115.1-116m)

116.0 - 120.5m Basaltic lava breccia

120.5 - 178.0m Dacitic tuffs and lavas, flow banded

178.0 - 195.7m "Epiclastic Breccia' - dacitic

195.7 - 354.3m Basaltic lava and lava breccia

3543 - 359.7m Sandstone

359.7 - 378.9m Dacitic lava breccias

378.9 - 399.8m Andesitic lavas and breccias

399.8 - 458.7m Dacitic lavas and lava breccias

459.7 - 491.5m Andesitic lavas/breccias,silistone 491.5- 497.2m

497.2 - 498.5m Andesite lava :

498.5 - 500.8m Basaltic lava breccia

500.8 - 518.1m Andesitic lava and lava breccia

518.1 - 5661.7m Tuffs, tuffaceous sandstones

561.7 - 606.3m Animal Creek Greywacke

The following lithochemical log (illustrated in Fig. A1) is based on
logging notes provided in Corbett and Komyshan (1989) coupled with
analyses of the entire core (in fillet sections) for Ti/Zr and Cr. In
addition, several wholerock analyses from the core are provided in Stolz
and Large {(AMIRA Rept 1988 ), including an upper basalt from 69.5m -
80.6m, a dacite from 134.7 - 176.0m and a lower basalt from 253 - 265m.

Unit 1 is a sequence of dacitic lavas and lava breccias from 10.4m -
57.7m, with Ti/Zr = 8-10 and <10ppm Cr.

Unit 2 consists of basaltic breccias and pillow lavas from 57.7m to
104.5m, with 400 - 600ppm Cr and Ti/Zr from 19-24. Stolz and Large
analyzed a core section from this Unit which showed that it has 0.57%
TiO2, 8.6% MgO and quite high P205 (0.53%).
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1.~ Que Rv Shale

\ UNIT 1; Dacitic lavas and breccias with TZr=8-10

UMNIT 2: Pillowed and massive basaltic lavas and lava breccias
—— - TitZr=19-24 Cr=400-600pm

i P205=0.53%, TI02=0.57 % at 8.6% Mgo

R UNIT 3. Corbett and Komyshan's Mixed Sequence: Epiclastic
R sediments, one basalk flow with T 2r=34, felsic lavas and
tuffs wih TitZr=8-10.

UNIT 4: Pillovwed and massive basaltic lavas and lava

breccias; TiliZr=34-44, Cr=50-70opm, MgO low (4.6%3)
P205=0.372%, TD 2=1%

UNIT 5: a 15m thick basalt flow with TitZr=18-18, Cr from
370-420ppm, P20S mainly 0.21-0.34%4

UNIT &: Eveclved andesitic lava with TPZr=11-14, <20ppm Cr

UMNT 7: Andestic kvas wih slightly higher TFZr(1 8-18) and Cr
abundances {(15-40opm)

UNIT 8. Bn of sikstone Felloveed by 1.5m of
ardesie kva wih TitZr=20 and 30ppm Cr,
followed by a basaltic lava with TiZr=35, then
another 18m thick andesite with TilZr=22-25.

MCH-1
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Unit 3: The section from 104.5m down to 197m includes Corbett and
Komyshan's "Mixed Sequence", comprising epiclastic sediments, a single
thin basalt flow (116-120m) with Ti/Zr = 34, and felsic lavas, tuffs and
lava breccias. The felsic rocks have Ti/Zr = 8-10.

Unit 4 includes a thick sequence of pillow basalts from 197m to 354.3m.
These -have Ti/Zr values mainly from 34 - 44, and low Cr contents (50 -
70ppm). An analysis from Stolz and Large from this Unit, from 253 -
265m, shows it to be a low-MgO (4,6%) basalt with relatively high TiO2
(1%) and 0.37% P205. From 354.3 - 384.6m, epiclastic sandstones and
tuffs predominate, then pass down into

Unit 5, a 15m thick basalt unit, with Ti/Zr = 16-18, and Cr from 370 -
420ppm.

Unit 6 extends from 407m to 460m and is an evolved andesitic unit with
TiZr = 11 - 14, and <20ppm Cr.

Unit 7, extending down to 494.2m, is also andesitic but has slightly
higher Ti/Zr (16 - 18) and Cr (15 - 40ppm). A packet of siltstone 6m thick
separates the Unit 7 lavas from

Unit 8, that consists of an upper andesite lava only 1.5m thick with Ti/Zr
= 20 and 30ppm Cr, followed below by a basalt 2.3m thick with Ti/Zr = 35,
then another andesite about 18m thick with Ti/Zr = 22 - 25. Below Unit 8
follows a sequence of felsic tuffs and tuffaceous sandstones that pass
down into the Animal Creek Greywacke. '

HELLYER and QUE RV MINES SEQUENCES

The stratigraphy around the Hellyer mine is essentially Que Rv Shale
overlying around 200m of Hellyer (or Hangingwall) Basalt, followed by a
thin (~10m thick) correlate of the "Mixed Sequence"” , which in turn,
overlies feldspar-phyric andesites equivalent to the Que Footwall
Andesites. No detailed chemical stratigraphy of the Hellyer Basalt in this
area is published, but according to Jack (1989), the majority of basalts
have Ti/Zr values from 25-35, with occasional higher values (40-60) in
some basaltic units. The Footwall andesites are essentially identical to
those at Que River, and have Ti/Zr values mainly from 20-40, low P205
(0.05-0.20%), and low Cr (mainly <100ppm) as expected (see Whitford et
al. 1989; Corbett and Komyshan 1989). At Que River, only the Mixed
Sequence and Footwall andesites section of the stratigraphic pile is
exposed; Ti/Zr values are mainly 20-35, P205 contents are low (<0.20%)
and Cr contents are less than 100ppm.
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MT. CATTLEY LAVA SEQUENCE DRILLED ON EL 14/85

The following lithologs of the initial Outukumpu Mt Cattley drillholes
MRDD-2 and -3 are given, followed by a discussion of their main
compositional features (Crawford 1989).

MCDD 2

85.1 Vesic. aphyric andesite

93.9 Vesic. aphyric andesite

98.4 Vesic. aphyric andesite

104.4 Vesic. aphyric andesite

106.7 Vesic. aphyric andesite

111 Vesicular bas. andesite

117.1 Vesic. aphyric andesite

MCDD 3

103.0 Plag+augite-phyric dacite

104.3 Plag+augite-phyric andesite

118.2 Rhyodacite

121.5 Rhyodacite

122.4 Rhyodacite

126.0 - Plag+augite-phyric dacite

128.7 Plag+augite-phyric dacite
MCDD 2

Compositions of MCDD 2 and 3 lavas are given in Table 1 (from
Crawford 1989). Volatile-free SiO, contents vary from 55.8% to 61.3%,

and MgQO contents show a serial decrease from 5.9% to 4%. The rocks are

~therefore andesitic.  If the samples all come from the same flow, it must

be at least 3im thick, and the compositional differences recorded
between the five analyzed MCDD 2 lavas must be attributable to
variations in phenocryst abundance (eg. local depletion or accumulation of
augite). If the samples, instead, represent several different flows, the
remarkably similar Ti/Zr and other immobile element ratios of the
analyzed MCDD 2 lavas indicate that these lavas are certainly
comagmatic.

Although the alkalies (Na, K, Ba, Rb) are undoubtedly mobile to some
extent during the style of metamorphic degradation that produced the
carbonate+sericite-rich secondary assemblages in these lavas, the range
of K;O contents is only from 1.91 to 2.56%, and averages 2.2%. Similarly,
Ba contents range from 1033 to 1410ppm, averaging 1260ppm. These
values are probably not far removed from the primary values, as much
less altered MRV andesites from Beulah and the Que-Hellyer Footwall
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andesites generally fall within this range. If this interpretation is

correct, these andesites fall on the boundary between medium- and high-
K calc-alkaline andesites. The FeO* and TiO; contents decrease with
fractionation, as is typical of calc-alkaline andesites. CaQ contents are
highly variable, from 1.3 to 6.1%, reflecting the variable modal! abundance
of secondary calcite. '

MCDD 3

These lavas are significantly less alteread than those in MCDD 2, as
indicated by the lower loss on ignition values. They range from andesites
with 62% SiO, and 4% MgO to rhyodacites with 72.5% SiO, and 0.75% MgO.

- Several distinct flows are clearly represented, including the thick banded

rhyodacite (eg. 122.4m) between 109.4 to 125.1m, and dacites (eq.
112.7m, 103.3m and 126.0m) above and below the banded rhyodacite.
These lava flows are almost certainly comagmatic, as indicated by the
immobile element ratios and REE patterns (see Crawford 1989).

It is important to attempt to determine whether or not the lavas in
MCDD 2 are comagmatic with those in MCDD 3. To do this, it is best to
compare immobile element ratios and REE patterns of representative
lavas from both holes at approximately the same stage of fractionation
(ie, at similar SiO, and MgO abundances). The closest approach to this
ideal condition involves comparing #117.1 from MCDD 2 with #104.3 from
MCDD 3 (61.3% versus 62.0% SiO, and 4.5% versus 4% MgQ). It is evident
that the MCDD 2 and 3 samples have dramatically different TifZr, Zr/Sc
and TifV ratios, and that the LREE contents of the MCDD 3 lava(s) are
three times those of the andesite from MCDD 2 at similar P,O5 contents.
These features together indicate that the lavas in MCDD 2 are clearly not
comagmatic with those in MCDD 3.

The three MCDD 3 lavas analyzed by AMDEL show essentially the same
compositional range as those analyzed in this Department. However, two
of the three AMDEL-analyzed MCDD 2 lavas are considered to be too
altered to be useful in interpretation, and the third (107.7m) is very close
compositionally to my sample #111m. '

In summary, andesitic to rhyodacitic lavas in Mt. Cattley holes 2 and
3 are high-K calc-alkaline orogenic lavas, with strong LREE-enrichment.
At similar degrees of fractionation, notably different immobile element
ratios and REE levels indicate that the MCDD 2 lavas (Ti/Zr = 40) are not
comagmatic with those in MCDD 3 (Ti/Zr = 20).
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Appendix V:
Dr J.R. Bishop, 1990:

Interpretation of DHEM Survey, DDH MRB1 (MXRD 1},
Mt cattley (E.L. 14/85)
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SUMMMARY

A DHEM survey has been carried out down DDH MEBLI on E.L.
14/85. This hole was drilled by the Mines Dept as a strati-
graphic hole to gain a better understanding of the possible
extenszion o©f the host rocks to the nearby GQue River and
Hellver deposits. The hole intersected volcanics very
similar to the Que-Hellyer assemblage, but no conductors
were located by the survey,
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INTRODUCTION

The Mt Cattley licence, E.L. 14,85, 1is held under a jolnt
venture between Pancontinental Minipg and Outokumpu Explora-
tion, with the latter operating as manager. The licence is
mostly covered by Tertiary basalt, but lies immediately
along strike and to the north of Aberfoyvie's 'Macintosh'
licence which covers the Que River and Hellyer deposits.

The prime target is for a similar deposit to the Hellyer
deposit, which contains some 17 million tonnes grading 13%
Zn, 7% Pb, @.a4% Cu, 16Qg/t Ag & 2.2g/t Au. This orebody is
highly conductive and EM methods are widely used to aid
exploration in the region. A brief description of the explo-
ration history over E.L. 14/85 is given in Bishop (1989},
which reports on results of earlier drill hole EM {(DHEM)
surveys.

MRB1, drilled in mid 199® to a depth of about 75@m, had no
precise exploration target, but rather was drilled by the
Tasmanian Mines Dept as part of their sub-basalt drilling
program and has been logged by Herrmann {(1999). The hole
passed through 184m of Tertliary basalt before entering Camb-
rian sediments and volcanics. These included approximately
s5om of black shales between 3@5m and 353m. The local struc-
ture has been interpreted as a south plunging syncline with
MRBl1 near the base ¢f the eastern 1limb, Figure 2 slicws a
north-south cross-section by Herrmanh.

This report presents the results of a DHEM survey down DDH
MRBl from two transmitting loops in November, 1290. :

SURVEY DETAILS

The &urvey was carried out by McSkimming Geophysics using a
Mk 2 Sirotem. Two loops were used: loop 1 was designed to
maximally couple with the expected orientation of the target
{ie, stratabound} and loop 2, to minimally couple with it.
Loop 1 was an irregularly shaped loop at an angle to the
grid, approximately 2350m X 450m; loop 2 was 40@m ¥ 450m
along the grid lines (Figure 3). A current of approximately
i2 amps was used in both loops. Figure 4 shows Cross
sactions of the EM field patterns from the two loops.
Elevated values, probably caused by the copnductiwve Tertiary
basalt and gravels, were recorded and thus the standard
Sirotem time base was used. The results were presented by
the contractor in log form (Figures S & &). This 1is not
suitable for any quantitative interpretation but allows for
anomaly recognition.



INTERPRETATION

The loop 1 results are quite noisy, with a number of small
local ‘'spikes'. These are due tc instrumental noise (DC
shifts in the probe response), which the operator was able
to cure for the next day's survey using loop 2. A station

interval of 1@m was used, with loop 1 read to 719m and loop
2 to 73@m.

The noise from loop 1| has degraded the data, but has not
obscured the broad subtle high centred at arcund 189m. This
is similar to the shallow response in MCDD4 reported by
Bishop (1989) and is attributed to a response from
unconsolidated sediments within the Tertiary basalts.
Another- possible weak response lies near 35@m. This
coincides with the black shales and some petrophysical
measurements were made of core samples (Table 1). These
showed the shales to he kharely conductive {(@.2 3/m}, but a
thickness of 50m gives a conductance of 19 S from which a
response may be expected. (These measurements also showed
that the shales have a significant 1P effect and,
surprisingly(?), a zero porosity.)

CONCLUSIONS AND RECOMMENDATIONS

No significant responses were obtained from either loop. The
data from loop 1, which should have recorded a response from
any stratabound deposit was noisy, but not sufficiently to
obscure any significant response: nane Wwas defined.
Similarly flat results were obtained from the loop 2 survey.

Stratigraphic drilling by Outokumpu and the Tasmanian Mines
Dept suggests that the Que-Hellyer host rocks continue north
to E.L. 14/85 in a south plunging syncline (although of
course the structure may change as rapidly here as it does
over the 3 kms from Que to Hellyer). Assuming that DHEM has
an effective search radius of at least 199m for an econonic
deposit (perhaps as little as 1 million tonnes so close to
Hellyer), drill heole separation along strike should be at
least 500m. Some criterion is required for targeting across
strike and the synclinal fold hinge may well have acted as a
focus for sulphide accumulation.

<\

{
J.R. Bishop
Dec., 1990
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Table 1
PETROPHYSICAL MEASUREMENTS

DDH MRB1

Litholeogy: 'black’ shale

Sample Depth Dry Bulk Apparent Conduct.

no. Density Porosity (2.5MHz)
(m) (t/m3) ( %) {(S/m)
46/1 306 2.72 Q@ @.3
46/2 320 2.70 0 0.2
46/3 335 2 i2 Q@ @.2
46/4 351 2.74 @ 9.1

Measurements made at the University of Sydney

Laboratory,

Nov.,

1990.

s
LU
(o |
b
)
<

Resist. IP Effect
(1Hz)
{ohm.m} {mrad)

1418. 147.
67. 48 .
113, 37.
509. 198.
Petrophysical
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ARCTAN Services pty. Ltd. 9 Marshall Avenue
(Incorpocated tn NSW) Warrawee, NSW 2074

Telephone: {02) 489 6836

Memo to: ITan Neuss.

From: Steve Collins

. Subject: Mt.Cattley Geophysical Data

I have briefly reviewed the Mt. Cattley geophysical and geological
data and note the following points.

1/ The Gefinex system which was surveyved on this prospect uses a

"layered earth as an interpretation model. As a result of this the

interpreted response may often appear as a horizontal body even where
this makes no geological sense. In a report by W.Herrmann surprise was
expressed that drill hole MCDD4 did not intersect horizontal strata.
It is my wunderstanding that the Finnish geophysicists now have a
better understanding of the type of response expected over vertical
conductors than was the case when this survey was run. I have not
attempted to reinterpret the Gefinex data as I am not familiar with

‘the plotting system used and such interpretation is best left to those

who are familiar with this. In future, however, it would be advisable
to give the interpreters of this data as much information about the
likely geological model as possible so they can advise on the validity
of the geophysical model used. The Gefinex data produced two responses
which were subsequently drill tested. The source of the response
tested by hole MCDDS5 can be identified clearly as a bed of weakly
conducting pyritic siltstone. The scurce of the response tested by
MCDD4 however may require further investigation.

2/ The report on the downhole EM surveys by John Bishop suggests that
the observed results for MCDD4 can be explained by the presence of a
conducting sand layer at the base of the Tertiary basalt, plus a
background response due to the geometry of the EM transmitter relative
to the drillhole location. That the sand layer is weakly conducting is
undoubtedly true, results for all transmitter locations show an early
time conductor which may be an 'inhole' or ‘'offhole' response
depending on the transmitter location. This response though easily
observed in the data cannot be considered 'strong' as for all
transmitter locations it has completely decayed by 2 milliseconds
(EM37 channel 14). It is likely that this conducting 1layer is the
source of the Gefinex anomaly. Late time downhole EM values show a
broad negative response for transmitter location 1 and a positive to
negative asymmetric response for transmitter loop 2. This response was
identified by John Bishop as due to a conducting earth or a probe self
response complicated by the unusual geometry of the drillhole relative
to the geology and the EM transmitter. A further possible explanation
would be a conductor located sub parallel to the drill hole,
stratigraphically below it. The measured time constant for this
response, based on EM37 channels 17 to 20 is 4.3 milliseconds which is
an excellent value for a strong conductor. Unfortunately equipment
malfunctions at the time of this survey make the accuracy of this



constant somewhat doubtful though the fact that the decay appears to
be clearly exponential gives confidence to it. The surface EM37
profiles were carefully examined to determine if the transmitter loops
may have been poorly located for coupling with a westerly dipping
conductor adjacent to hole MCDD4. The surface EM37 loops were found to
have been almost optimally 1located for such a conductor and no
response 1is visable in this location, suggesting that the original
interpretation by John Bishop is correct. It is difficult to recommend
further work on this response due to the lack of surface response. A
question mark will remain however about the cause of the downhole EM
in MCDD4. I recommend that any holes drilled near MCDD4 be logged with
downhole EM and careful evaluation of this data relative to that in

"MCDD4 be carried out. I would also recommend that when more downhole

EM data on the whole prospect becomes available that the data for
MCDD4 be reevaluated to determine if it does in fact represent an

'anomaly'.

3/ Examination of government air magnetic data for this area indicates
that magnetic responses due to the Tertiary basalts completely swamp
any buried responses which may help to map the favourable Hellyer
andesite horizen. These surficial responses would make surface
magnetic surveys also ineffective. It is possible that the magnetic
method could be used  to determine the depth to the base of the
basalt in areas of no Sirotem coverage, but this could be considered
only as a desperation measure as current knowledge of the stratigraphy
of the area suggests that those areas not covered by the original EM
surveys are not in favorable geoclogical units. The gravity technique
like the magnetic technique would be very adversely effected by the
variable thickness o©of basalt and even without these problems the
chances of locating a massive sulphide body at depths greater than 100
metres using gravity are remote.

4/ Electrical surveys such as dipole dipole IP may be of use in
mapping the location of the Que River shale and pyritic horizons
within the andesite units in order to give a better definition of the
favorable stratigraphic horizons. The chances that IP could directly
detect a massive sulphide body at the depths considered here are
remote but the use of the tool as a stratigraphic mapper should be
considered. The effectiveness of IP in this terrain would depend very

" much on whether there are IP souces within the basalt. I do not have

any information on this but it is likely that John Bishop with his
better 1local knowledge will know. The use of IP in this manner would
have to weighed against the cost of further drilling, but it is likely
that a carefully run IP survey could aid the location of further
drilling to the extent that it becomes cost effective. The cost of
dipole-dipole IP surveys (with a minimum spacing of 100 metres) in
this environment would be between $1000 and $2000 per line kilometre
depending on conditions. I estimate that 20 line kilometres of such IP
may be necessary to fully cover the favorable horizon with 1lines at
500 metre spacings. This survey would cost between $30000 and $40000,.
Depending on the cost of drilling and the perceived effectiveness of
this approach, this may be considered an acceptable cost. The use of a
cheaper technique such as gradient array IP is not recommended as the
sand layer beneath the basalt may effectively shield the rocks below

from this technique.

5/ The existing surface EM37 data has been examined in some detail to
determine whether it is possible to use these data to determine more
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closely the stratigraphy of the area. Unfortunately in this
environment it is extremely difficult to determine the difference
between responses from the basement and the effects due to the
transmitter loop interacting with the partially conducting basalt. The
reason for this is that the width of a response from below 100 metres
will be 400 metres or more wide. This is approximately the same as the
dimensions of the transmitter loop and its associated ground response.
Often it is possible to discriminate sources by their different decay
rates and hence conductivities. On this prospect this may be possible
if the original data is available I have ncot yet examined the
possibility of obtaining these data. The EM37 system in its normal
survey mode only records data to 7 milliseconds which is barely enough

‘for the surficial responses to decay. As the data stands it is not

possible to determine what is a resonse from the basement shales and
what 1s from surface conductors. Thus the EM data is not of use for
stratigraphic mapping 1in its current state. It may be of wuse if
contour maps of late channel data can be produced.

6/ The location of the EM37 transmitter loops has been examined in
relation to current knowledge of the basement structure. It has been
found that only approximately 30 percent of the favourable horizon has

"been surveyed with optimally coupled transmitter locations. In

particular the whole of the western limb of the proposed synclinal
structure has been surveyed with poorly coupled transmitters.
Incidentally, most of this limb is believed to lie beneath 200 plus of
basalt and thus may not be cost effective to follow up. The southern
half of the eastern limb has also not been surveyed with a suitable
transmitter location. If further EM surveys are contemplated here it
would be wise to use a system which reads to 1later time than a
standard EM37 system, that is Sirotem, late time EM37 or Utem. It may
also be worth using a distant up dip transmitter such as is normally
used for Utem surveys. The use of such a transmitter may alleviate
some of the problems associated with ground responses having the same
shape as those from deep sources.

Recommendations for further work:

1/ Attempt to obtain numerical data for EM37 surveys so that the late
time data can be contoured. This may help trace the stratigraphy for
the prospect.

2/ Consider attempting to map the sub basalt stratigraphy using
dipole-dipole IP surveys. John Bishop should be consulted to see if he
knows of any other such work in this environment.

3/ Consider the possibility of resurveying with EM in areas of
favorable sub basalt geclogy where no previous work has been done or
where the transmitters were poorly coupled to the current geoclogy.



Appendix VII:

Summary Geolecgical Drill Logs:
SBDPs 10, 14, & 15
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(W.Herrmann, Sept.1390)

Tertliary basalt.

Unconsclidated gravels and clay, minor lignite.
Felslic pumiceous/lithic breccila.

Felsilc pumiceous tuff and intercalated felsic
cherty vitric tuff-siltsatone.

EOH

Tertliary basalt and assoclated sedilments.

m.g. Micaceous greywackers/lithicwacke.

Core loss, puggy and broken.

Felsic pumilceous/lithic tuif.

Fel=aic volcanilc breccia.

Felsic vitric and vitric/crystal tuffs.

Felsilc pumiceous/lithic tuff.

Felsic lithicuacke.

Felsic vitric/cry=tal tuff.

Black slate.

Felsic volcanic breccia.

Interbedded victric, crystalsvitric tuffs, cherty
ctuffaceous slltstones and minor felsic breccla
units.

Feldspar phyric, quartz amygdaloidal, Dacitic 7?7
extrusive.

Interbedded vitric, crystal/vitric tuffs, cherty
tuffaceous siltstones and minor felsic breccia
units.

Coarse rhyolitic - dacltic volcanic breccia;
pink guartz + feldspar + biotite porphyry 1in
lover 4m closely resembles porphyry in SBDP 15,
Mass flow type felsilc breccla and lithicuacke.
Cherty vitric tuff and tuffaceous siltstone.
EQH.

Tertiary basalt etc.

Quartz—-feldspar-(bilotite) Porphyry.

A compositionally and texturally uniform rock
consisting of small egquant phenocrysats of clear
quartz (10%) and feldspar (5-10%) and =sparse
flakes of sericitized blotite evenly distributed
in a fine grained felaic/glassay? matrilx of
pinkishsorange/buff colour. Hatrix 1s
extenslvely serilcitized to pals olive buff
colour 1n association with pervasive stress
fractures above 250m depth.

EQH.
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